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BBEOEHWUE

HacToawun AOKyMeHT pacnpoCcTpaHseTca Ha LMpoBON pacxono-
Mep-CYeTUYUK ynbTpassykoBon nepeHocHon «B3JIET TMPU» (nanee —
pacxogomep) v npefHasHayeH Ansi 03HaKOMIEHUSA C YCTPOMCTBOM pac-
XxogomMepa 1 nopsakoM ero akcnayatayuu.

B cBs3M ¢ NOCTOSAHHOW PaboTon MO yCcoBepLIEHCTBOBaHUIO Npnbo-
pa, B pacxogomMepe BO3MOXHbl OTNMYMS OT HACTOSLWEro pykoBoAcCTBa,
He BAuAKLWKNe Ha MEeTPOSNorMyeckmue xapakTepucTukm n yHKUMOoHanb-
Hble BO3MOXHOCTM npubopa.

Pacxogomep BkntoYeH B [OCyAapCTBEHHLIN peecTp CpeacTB nsme-
PEHNA N MOXET MCMONb30BaTbCs Kak KOMMEpPYeCKUn n apbutpaxkHbii
npuoop.

MEPEYEHb NPUHATBLIX COKPALLEHWNA

Ab - akKkyMynatopHasa 6atapes;

BU - BFTIOK MCKPO3ALLUTHBIN;

BIl - BTOPUYHbIN N3MepuTenbHbIN NpeobpasoBaTerb;
DN - AnameTp YCrIoBHOIo Npoxoaa;

HC - HewTaTHaa cuTyauus;

no - NpeobpasoBaTenb AaBfeHUs;

MK - NepcoHarnbHbIN KOMNLIOTEP;

nT - NpeobpasoBaTtesnb TeMnepaTypbl;

M - NepBUYHLIN NpeobpasoBaTesnb pacxoaa;

M3A - npeobpasoBaTtersb aneKTPOaKyCTUYECKUN;
Y3C - ynbTpasByKOBOW CUrHan.

NMPUMEYAHUME. Bug HammeHoBaHus unu obo3HaveHusi, BbIMNOI-
HEHHOro B TekCTe M Tabnuuax XWpHbIM WpPUEGTOM, Hanpumep, Tun
haTymKa, COOTBETCTBYET ero oTobpaxkeHuto Ha gucnnee npmbopa.

* % %

Pacxodomep-cyemyuk yrnbmpassykosol «B3JIET [NPL]» 3apesucmpu-
posaH &8 [ocydapcmeeHHOM peecmpe cpedcmes usmepeHuld P® nod
Ne 52634-13 (ceudemenbcmeo 06 ymeepxx0eHuu murna cpedcms u3s-
mepeHuti RU.C.29.006.A Ne 49767).

YaocToBepsioLmne JOKYMEHThI pa3MellieHbl Ha caiTe www.vzljot.ru

//s INET
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FTAPAHTUUN N3TOTOBUTENA

I. WsrotoButenb rapaHTUpyeT COOTBETCTBME LUPPOBLIX pPacxoLoMepos-
CYETYMKOB YNbTpasBYyKoBbIX nepeHocHbIx «B3JIET TMPL» TexHnyecknm ycno-
BUAM B npegenax rapaHTUMHOIO Cpoka, ykasaHHOro B nacnopTe Ha usgenue,
npu cobnogeHnn cneayrowmx yCrnoBumn:

1. XpaHeHue, TpaHCNOPTUPOBaHWE, MOHTaX W JKcnnyatauus usgenus
OCYLLECTBNAITCHA B COOTBETCTBUMN C TpeboBaHNAMM SKCyaTaLlnoHHON
AOKyMeHTauumu.

2. MoHTax u nyckoHanagoyHble paboTbl NpoBedeHbl creumanu3mpoBaH-
HOW opraHusaumen, UMeroLlen NpaBO Ha BbIMNOMHEHWE [aHHOro Buaa
pabor.

Il. B cnyyae Bbixoga 060pyaoBaHMs U3 CTPOS, rapaHTUNHBIA PEMOHT NPOU3BOAUT-
CA B TOJIOBHOM WM PervoHarnbHbIX CEPBUCHBLIX LEHTpax, aBTOPU3NPOBAHHbIX
no pabote c oGopyaoBaHnemM TOprosoi Mapku BaneT, npu cobnogeHun ycno-
BUIA aKcnnyaTaumMmn u TpeboBaHWuii, ykasaHHbIX B 9KCMNyaTaLUOHHOW OOKYMEH-
Tauuu.

lll. N3roToBUTENb HE HECET rapaHTUNHbLIX 00513aTeNbCTB B CreAyLWNX cry4vasx:
a) OTCYTCTBYET NacnopT Ha U3aenve;
0) n3genue nveeT MeEXaHUYECKNE NOBPEXAEHNS;

B) M3genune XpaHurocCb, TPaHCMOPTMPOBANOCb, MOHTUPOBANOCh MU 3KC-
nnyaTMpoBarnocb C HapyleHnem TpebGoBaHWiA JKchnyaTaumoHHOW OO-
KyMeHTaLuMm1 Ha u3genue;

r) OTCYTCTBYET UM noBpexaeHa nnomoda ¢ NoBepuUTesibHbIM KNENMoM;

A) u3genve unu ero coctaBHas YacTb nogBepranocb pasbopke nnu gopa-
ooTke;

€) rapaHTusi He pacnpoCTPaHAETCs Ha pacxodHble MaTepuanbl U geTanwu,
NMetoLLME OrpaHNYEHHbIN CPOK CIYKObl.

MHopmauma no cepBuCHOMY 0OCNyXMBaHUIO NpeacTaBfieHa Ha canTe
http: www.vzljot.ru B pasgene Cepsuc.

5
A EsaeT


http://www.vzljot.ru/

1. OMNCAHUE U PABOTA

1.1. Ha3zHayeHue

1.1.1.

1.1.2.

1.1.3.

Pacxogomep-cyeTunk ynbtpassykoBon nepeHocHon «B3JET MPL» ¢
umdpoBon obpaboTkon MHdOpMaUuK npegHasHavyeH ansa onepaTuBHO-
ro nsmepeHnsa cpegHero o6bLeMHOro pacxoga u obbema pasnuyHbIX Mo
COCTaBYy W BSAI3KOCTM aKyCTMYECKN NPOBOASLLMX XMAKOCTEN (BOAbI, KNC-
noT, Wenoyen, pactBopoB, Nynbmn, HedTN N HedTENPOAYKTOB, NULLEe-
BbIX NPOAYKTOB U T.A4.) B HANOPHbIX Tpy6oNpoBogax B pasfnNyHbIX yCrno-
BUSIX AKCNIyaTaumm, B TOM YMCIEe BO B3PbIBOOMNACHbIX 30HAX.

MHCTpyKumMa no akcnnyaTaumm Onsi pacxogomepa B3pbiBO3alu-
weHHoro nucnonHeHnms B60.00-00.00P3 HaxoauTes Ha canTte vzljot.ru.

Pacxogomep BbINOMHAET M3MEPEHUs1 MpU MOCTOAHHOM W/unu ne-
peMEeHHOM (peBepCMBHOM) HarmpaBfieHUn NoToKa >XMAKOCTU B Tpybo-
nposoge.

MopTaTMBHOCTbL U aBTOHOMHOCTb MUTaHMUS pacxogomMepa, BO3MOX-
HOCTb NpeaBapUTENbHOIO MPOrpPaMMMPOBAHUSA MUCXOAHbLIX AaHHbIX MO
KOHTponupyemMbiM 0b6bekTam ¢ ymcnom He meHee 200, aBTomaTm3aums
HaCTPOWMKN N ynpaBneHusi paboTon MO3BOMST BbINOMHATE onepaTus-
Hble U3MEPEHNSA IKCMEPTHOrO UNU MUCCReaoBaTeNbCKOro Xapakrepa, a
TaKkKke npou3BOAUTb MOArOTOBUTESbHbIE PaboTbl MO MOHTaXy CTaumo-
HapHOro ynbTPa3BYKOBOro pacxogomepa.

Pacxopgomep-cuetumk «B3JIET MNPL» obecneunBaeTt namepeHue cne-
AYOLWNX NapaMeTpoB:
cpegHero ob6bLEMHOro pacxoda XUOAKOCTU MpU NPAMOM U obpaTHOM
HanpaBreHnn NOTOKa;
obbema XnOKoCTM OTAENbHO ANs NpsiMoro n obpaTHOro HanpasfeHUs
NnoToKa U MHTerpanbHOro o6bema XnakocTu;

CKOPOCTM MOTOKa XNOKOCTW.
Pacxogomep-cyetunk «B3JIET MNMPLL» obecneumBaer:

BbIBOA MH(OpMaLMM Ha LBETHOM MaTPU4HbIA AUCMSIEN U HA Mepco-
HanbHbIM KoMnbtoTep (1K) yepes nHtepgenc USB;

BO3MOXHOCTb CBSA3M MO nocnegoBaTtenbHoMy UHTepdency RS-485 c
BHELLUHMMM YCTPOMUCTBaMN NS CHUTbIBAHUSA HACTPOEYHbIX NapamMeTpos,
N3MEPEHHbIX JaHHbIX U apXMBOB;

BbIBO, pe3yNbTaToB U3MEPEHUS B BUAE YACTOTHO-UMMYSIbCHBIX UMK J10-
rMYEeCKUX CUrHasnoB;

aBTOMATUYECKUIA KOHTPOSb U MHOVKAUUIO Hannums HewTaTHbIX CUTya-
LA 1N OTKa30B;

3aLUNTY apXMBHbIX U YCTAHOBOYHbIX JAHHbIX OT HECaHKLMOHMPOBAHHOIO
aoctyna.
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1.2. TexHU4YeCKUe XxapaKTepUCTUKMU

1.2.1. OCHOBHblE TEXHUYECKME XapaKTEPUCTUKN pacxogomepa npuBeneHbl B

Tabn.1.

Ta6bnuua 1

HanmeHoBaHve napameTtpa 3HayeHve napameTtpa | [Mpuwm.
1. KonuyecTtBo kaHanoB namepeHns 1
2. [lnameTp ycnoBHoro npoxoga Tpybonposoaa, DN ot 20 go 5000 Mpum. 1
3. TemnepaTypa namepsaemon xugkoctu, °C oT muHyc 30 go +150
4. HanpspkeHne nutaHus cm. n.1.2.8
5. CpegHsast HapaboTka Ha OTKas, Y 75000
6. CpeaHui Cpok cnyxbsbl, neT 12 Mpum.2

NMPUMEYAHUA:

1. YcTtaHoBKa npeobpasoBaTenien arnekTpoakyCTUYeckux Ha TpybonpoBo-
abl ¢ DN ot 20 go 50 MM BKMOYUTENBHO NMPOM3BOANTCS TONBLKO C MO-

MOLLIbIO MarHUTHOW NIMHEWKWN.

2. Kpome BCTPOEHHOW akKyMynsaTopHoM 6aTtapen n noacBeTKU gucnnes.

1.2.2. Pacxogomep obecneymBaeT namepeHme cpegHero oobemMHoro pacxoga
npu ckopocTu notoka 4o 20 m/c B COOTBETCTBUM C (POPMYSIOMN:

Q=2,83-10%.v.D?

roe Q — cpeaHuit 06 beMHBIN pacxon, M3/Y;

V — CKOPOCTb NOTOKa, M/C;

D — BHYTpeHHUN guameTp Tpybornposoaa, MM.
YyBCTBUTENBHOCTb pacxogomMepa no ckopoctu notoka 0,01 m/c.

1.2.3. Pacxogomep MOXeT BbIMOMHATbL (PYHKUUKM TennocyeTyuka, T.e. UMeeT

BO3MOXHOCTb pacyeTa crieyoLlmx napameTpoB npu nony4eHmm name-

pUTENBHOM MHOPMAaLMM OT BHELUHUX OAaTYMKOB TemnepaTypbl U OaB-

neHus, NMbo No UX AOrOBOPHbLIM 3HAYEHUSAM:

- MaCCOBOIo pacxoaa notoka XnakocCTu,

- TENSI0OBOM MOLLHOCTM NOTOKA XNOKOCTW;

- TENNOBOW 3HEPTUN NOTOKA XXMUAKOCTH;

1)

- Maccbl XUAKOCTW, NpoLleaLlen no TpybonpoBoay Anst NPSMOro Hanpae-

JIeHNA NOTOoKa.

MPUMEYAHUE. Tlpn mncnonb3oBaHMM pacxogomMepa B KayecTBe
TennocyeTynka Npubop BbINOMHAET PYHKUMIO MHAMKATOpa, ANS KOTO-
PO METPOSIOrMYECKNE XapaKTEPUCTUKN HE HOPMUPYHOTCS.

1.2.4. TemnepaTypHble BXOAbl pacxogoMepa paccyMTaHbl Ha NOAKNIYEHUe
no 2-X, 3-x n 4-x NpoBogHbLIM cxemam n obpaboTky curHanoB AByX nna-
TMHOBbLIX TepMornpeobpasoBaTenen conpoTuBneHna Tuna Pt nnm I ¢
HOMUHanbHbIM conpoTmerieHnem 100 Om, 500 Om 1 1000 Om 1 ¢ Tem-
nepatypHbiMn koadduumeHtamm 0,00385°C* unmn 0,00391°Ct coor-

BeTcTBeHHO rno NOCT 6651.

1.2.5. Bxog gaBneHusi paccyntaH Ha nogkroyeHue no 2-x npoBogHOM cxeme
n 0bpaboTky curHanos ogHoro npeobpasoBartens n3bbITOYHOro AaBne-
HUA C YHU(PUUMPOBAHHBLIM BbIXOAHbIM curHanom 0 — 5 MA, 0 — 20 MA
urm 4 — 20 wA. HommHanbHOe BXogHOe CONpOoTUBIIEHME KaHana nsme-

peHunsa gasneHnsa He 6onee 600 Owm.
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1.2.6. Pacxogomep obecneuymBaeT BedeHuWe kanengapss MU oTtobpaxaeT Ha
Ancnree COCTosiHME 3apsga akkymynsaTopHon GaTtapeun, a Takke Hanu-
4yme 1 pecypc BCTPOEHHOM KapTbl NaMATH.

1.2.7. Pacxogomep obecrneuymBaeT XpaHEHUEe WN3MEpPSIEMbIX NapameTpoB U
HewTaTHbIX CUTyaunin Ha CMeHHOM KapTe namaTtu popmata SD. O6wmn
obbeM apxmBa 3aBUCUT OT oObema SD-kapTbl U COCTaBNSAET HE MeHee
100000 3anucen gns kapTbl o6bemom 64 Mbant. 3anucb Npon3BoaUT-
CSl HE3aBMCUMO MO BCEM KOHTPONMpPyeMbIM O6bEKTaM N3MEPEHUS, YMC-
no kotopbix He MeHee 200. PacnpeaeneHne namsaTy no o6bekTam npo-
N3BOJSIbHOE.

1.2.8. dnekTponuTaHue pacxogomMepa OCYLLEeCTBSETCA OT BCTPOEHHOW ak-
KyMynsTopHon Gatapen HanpsbkeHuMem MOoCTosiIHHoro Toka 3,6 B, ot
BHELLHEro NCTOYHMKA NOCTOSIHHOro Toka HanpsbkeHmem ot 10 go 30 B,
nnéo ot cetn nepemeHHoro Toka 220 B 50 'y yepes agantep nuTaHus
~220/=24 B. lNpoaomKnTenbHOCTb HenpepbiBHOW paboTbl OT MOSIHO-
CTbl0 3apsiKeHHOW BCTPOEHHOW BaTapen cocTaBnsieT He MeHee 24 Ja-
COB MpW YCIOBUKU, YTO AUCNIIEN OTKIOYEH N MHTEPGENC HE UCMOSb3Y-
eTcd, N He MeHee 12 YacoB NpuM CyMMapHOM BPEMEHMU MUCMNOSIb30BaHUSA
aucnnesa n nHtepdgerncos He 6onee 2 vac.

BoaMOXHO nuTaHMe pacxogomMepa vyepes rHe3go npukypueartens ot
dopToBon ceTn aBToMobUns npu paboTtatowem gsuratene (3a MCKo-
YeHueM npouecca 3anycka gsuratens).

1.2.9. YcTon4mBoCTb K BHELIHUM Bo3aencteBusm B cootBetcteun ¢ TOCT P
52931:

a) Temnepartypa OKpyxaroLlero sosgyxa:
- onga BTopuydHoro npeobpasosatens (BI1) — ot mmHyc 10 go + 50 °C
(rpynna C3);
- Anga npeobpasoBartenen anekrtpoakyctudeckux (M3A) — oT muHyc 30 go
+ 80 °C;
0) oTHOCUTENbHAsA BNAXXHOCTb OKPY>KatoLLLEro BO3ayxa:
- BIT — 95 % npu Temnepatype + 35 °C 1 Bornee HU3KNX Temnepartypax,
6e3 koHaeHcaumm Bnaru (rpynna C3);
- MBA — po 100 % npu TemnepaTtype He 6onee + 30 °C, ¢ kOHOEHcaunen
gnaru (rpynna C1).
0) atmocdepHoe aasneHue ot 66,0 go 106,7 klMa (rpynna P2);
) CMHycomaanbHas Bubpawmsi BbICOKOM YacToThbl:
- Bl - rpynna N2;
- M3A - rpynna V3.

CteneHb 3awmtbl BI1 pacxogomepa B TpPaHCMOPTHOM COCTOSIHUM
(monHOCTBIO 3aKpbITOM) cooTBeTCTBYeT Koy IP67, B akcnnyaTauuoH-
HOM COCTOSIHUM (C OTKPbITON Kpbllwkon kopnyca) — koay IP54 no FOCT
14254. CteneHb 3awmtbl MN3A cootBetctByeT kogy IP67 no MOCT
14254.

1.2.10. Bug n maccorabapuTHble XapakTepPUCTMKN COCTaBHbIX YacTeN pacxo-
aomepa npmuegeHsl B MpunoxeHnn A.
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1.3. MeTponornyeckue xapakTepucTuKu

1.3.1. MNMpeaenbl AonyckaeMon OTHOCUTENbHOW NOrPELLHOCTM NPU U3MEPEHUH,
perncTpaumm, XpaHeHnn u nepegade pesynbTaTtoB U3MEPEHUs cpeaHe-
ro o6bvemMHoro pacxoga, o6bema XuMakoctn npu nobom HanpaeBneHum
NnoToOKa, NpY YCNOBUSIX SKCMlyaTauum U MOHTaXa, yKasdaHHbIX B SKCMy-
aTaLMOHHON LOKYMEHTaUMM He pacxoaomep, COCTaBMsoT:

1 3,0 % npwu ckopocTax notoka ot 0,1 go 1,0 m/c;
1+ 1,5 % npu ckopocTsax notoka ot 1,0 go 20 m/c.

1.3.2. B cny4ae ncnonb3oBaHusa pacxogomepa B ycnosusix pabotbl, oTnnya-
OLLIMXCSA OT YKa3aHHbIX B 3KCMNyaTauMoOHHOW AOKyMeHTauuu (BMA rma-
paBNMYECKOro COMPOTMBIIEHUS, ANTMHA NPAMOSIMHENHbIX Y4aCTKOB 40 U
nocne MN3A pacxogomepa v T. A.), Npegenbl AOMNyCKaeMon OTHOCU-
TENbHOW MOrpeLwHoCcTn u3MepeHun pacxopja (obvema) moryT ObiTb
onpegeneHbl No pesynbtataM pa3paboTkn METOAMKM BbINOSTHEHUSA U3-
MepeHUn Npu AaHHbIX ycrnoBusax paboTbl pacxogomepa. Metoanka Bbl-
NoNHEeHns naMepeHun paspabartbiBaeTca M yTBepXKaaeTcs No oTaerb-
HOMY 3aKaay.
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1.4. CocTaB

KomnnekT noctaBku pacxoagomepa npueeaneH B Tabn. 2.

Tabnuua 2

HavmeHoBaHue 1 ycrnoBHble 0603Ha4YeHNs Kon. \ITpmeya-

BTOpuYHbIV M3MepuTenbHbIN Npeobpa3oBaTenb

Apantep nutaHusa ~220/=24 B 15 Bt

Mpum.

lMpeobpasoBaTenu anekTpoakyctTuyeckme HaknagHole NM3A H-222

Mpum.

Kabenu ceasu BI1-N3A

Mpum.

Kabenb nutaHms ot 60pTOBOM CETU aBTOMOOUNS

AIWIN|I~

Mpum.

Kabenb cBa3un no nHtepgency RS-485

Kabenb USB

OIN@ gRwWIN -

Kabenb cBasu ONCKPETHOro BbiXxoga

9

Kabenb coeamuntensHbii TIC

10.

Kabenb coegmnHntenbHbin M

11. KoMNNeKkT MOHTa)KHbIX YacTen

Mpum. 5

12. TpaHCnopTUPOBOYHAsA CyMKa

13. MacnopT

14. KomnnekT akcnnyaTauMoHHOW JOKYMEHTaUUN B COCTaBe:

RlRRIRrR(N R RRR NN R -

- PYKOBOZACTBO MO 3KChnyaTaumm

- MHCTPYKLMS MO MOHTaXy

NMPUMEYHAHUA:

. [No 3akasy npu nuTaHMn pacxogomepa OT CETU NEPEMEHHOTO TOKa.
. No 3akasy noctasnstotcsa MNMN3A H-228 (AT) Ha marHuTHOM nuHenke 300

MM unum MNM3A H-207 (AT) Ha marumuTHoM nuHerke 150 mm anga yaoberea
nX KpenneHusa Ha TpybonpoBoabl U3 yrnepoancTon CcTanu, UM HU3KO-
yacTtoTHble M3A H-212 (AT).

. CtaHgapTHasa gnuHa coeauHuTenbHbIX kabenen BI1-MNM3A Bbibupaetcsa

n3 psaga: 3, 6, 15, 30 m; makcumaneHaa gnvHa — 100 m.

. Kabenb gnvHom 3 M MmeeT LWTekep AN NOAKNIOYEHUS B rTHE340 MPUKY-

puBaTenst aBTomobuns.

. B KOMnNnekT MOHTaXHbIX 4YacTel pacxogomMepa BXOAAT: KpenexHble

peMHu, uenu, pynetka, cmaska DC-4 «Dow Corning» u T.4.

KapTbl 3aka3a u akcnnyaTaunoHHaa AOKYMEHTauusa Ha JaHHOe U3-
aenve n Opyryio npoaykuunio, Bbinyckaemyto upmon «Bsnet», pasme-
LLIeHbl Ha canTe nNo agpecy: www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamMmm «YHuBepcasnbHbIM NPOCMOTP-
LLUMK», BKIHOYaOWMA B CBOW COCTaB WHCTPYMEHTasbHYK MNporpamMmmy
«prdigital» ansa paboTel ¢ npubopom no nHtepdency USB.
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1.5. YcTpouctBo n paborta
1.5.1. NMpuHUMn paboTbl pacxogomepa

1.5.1.1.

1.5.1.2.

Mo npuHumny paboTbl pacxogoMep OTHOCUTCA K BPEMS-UMMYMbCHbIM
yNbTPa3BYKOBbIM pacxogomMepam, paboTa KOTOpbIX OCHOBaHa Ha uame-
PEeHUM pPas3HOCTU BPEMEHU MNPOXOXOEHUS KOPOTKMX YrbTPa3BYKOBbIX
curHanos (Y3C) no HanpasneHuio 1 NpoTMB NOTOKa XUOKOCTU B Tpybo-
nposoge. BosbyxgeHne n npuem Y3C npomsBoauTCs HaknagHbIMu
3eKTPOaKyCTUYeCKMMn npeobpasoBaTtendmuy, YCTAHOBMIEHHbIMM Ha
Tpybonposoa.

OneKkTpuyeckme 3oHOMpylwmMe UMnynbCbl, reHepupyemsie BI1, none-
pemMeHHo noctynatT Ha NM3A1 n MN3A2 (puc.1).

MoA1 NMaAz

Puc.1. Cxema npoxoxagenusn Y3C.

1.5.1.3.

Y3C, nanyvaembin ogHum MN3A, npoxoauT vyepes ABMXKYLLYIOCS Mo
TpybonpoBoay Xnakoctb 1 BocnpuHumaetca apyrum MI3A. MNpu gBuxe-
HUN KMOKOCTU MPOUCXOOUT CHOC YNbTPa3ByKOBOW BOJSHbI, KOTOPbLINA
NPUBOANUT K U3MEHEHMIO BpeMeHW pacnpocTpaHeHnsa Y3C: no noToky
xungkoctn (o1 NMI3A1 k NOA2) BpeMsa NPOXOXOEHUs YMEHbLUAETCH, a
npotuB notoka (oT MN3A2 k NOA1) — Bo3pacTaeT. PasHOCTb BpeMeH
npoxoxaeHus Y3C no akycTMYecKoMy TpakTy Mo U NPOTUB NOTOKa Xna-
koctn dT nponopuMoHanbHa CKOPOCTU MOTOKa V W, crefoBaTesibHO,
06beMHOMY pacxoay Kuakoctm Q.

Undposon cnocob obpaboTtkm Y3C obecneuvmBaeT yCTOMYMBYHO
paboTy B yCrnoBusiX MOMeEX, a TaKkke ynpowaeT HaCTPOMKy pacxogome-
pa npu BBOAE B SKCMyaTaumio.

CKOpOCTb XMOKOCTW, yCpeOHEHHas BOOMb YINbTPa3BYyKOBOrO Jy4a,
onpeaensieTcs Kak:
c

=~ (T.,-T.,)-dT,],
\Y 2nDtg6 [(Tn2 n1) 0]

roe ¢ — CKOpoCTb pacnpocTtpaHeHus Y3C B HENOABMXHOW XUOKOCTH

D — BHyTpeHHUN guametp TpybonpoBoaa;

0 — yron mexgy HanpaeneHumem pacnpoctpaHeHna Y3C u nnocko-
CTbl0, NEPNEHONKYNAPHON ocK TpybonpoBoaa;
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Tn1, Tn2 — nonHoe BpeMA MNMPOoXoxXaeHnd CcurHara no KaHany mnaMepeHud

(BIT, kabenu ceasun, oba MI3A, xugkocTb) npyu pacnpoctpaHeHmn Y3C
Nno 1 NPOTMB NOTOKA COOTBETCTBEHHO;

dTo — pPa3HOCTb BpEMEH MPOXoXaeHNA CcuUurHana rpu HENoOABWXHOWN Xna-

KOCTM (CMELLEHWNE HYMs pacxodoMepa);

N — KO3(PUUMEHT, 3aBUCALLNIA OT cxeMbl ycTaHoBKku [OA (puc.2):
n =1 — npwu yctaHoBke [NOA no Z-cxeme;

n = 2 — npwu yctaHoske [13A no V-cxewme.

3HayeHne pacxoda BblHMUCIAETCA B COOTBETCTBMUN C BbIPpaXXeHNEM:

nD?
Qcp 4 VI/I3MK

rae Kr = Vep/V — rmapoanHamMuyeckmnii KoaduLMEHT.

MapoanHammyecknn KoadppuumMeHT npeacTasnseTr cobon OTHO-
LUeHNe cpedHen CKOPOCTU MOTOKa XMAOKOCTM B TpybonpoBoae K CKOpo-
CTW MOTOKa XUOKOCTWU V, YCPeOHEHHOW BAOSb YNbTPa3BYKOBOro nyva.
OH BblUMCNISIETCA Ha OCHOBE BBEAEHHbLIX 3HAYEHUN LIEPOXOBATOCTU
CTEHOK TpybonpoBoaa, BA3KOCTM KOHTPOSIMPYEMOW XUOKOCTU, BHYTPEH-
Hero gnameTpa TpybonpoBoga, U3MEPEHHOro 3HAYEeHUs CKOPOCTU MOo-
TOKa.

O6bem xuakoctn V 3a nHtepsan BpemeHn T onpegensieTca B co-
OTBETCTBUU C (POPMYIION:

v=|QWadt.

M3meHeHne ckopocTu pacnpoctpaHeHna Y3C B pabouyen xungko-
CTW, CBSI3aHHOE C MU3BMEHEHMEM TeMMepaTypbl, AaBNeHUs U/Mnn cocTaea
XWOKOCTN, B CBA3N C HEM3MEHHOW ANWHOM aKyCTUYECKOro Tpakta y4u-
TbiBaeTcs B npubope nyTem onpeaeneHns nonycyMmbl BPEMEHWU Mpo-
xoxaeHust Y3C paccTtosiHua mexay MN3A XT:

ZT:T1+T2

1.5.1.4. 3HauyeHmne pacxoga onpenenseTcs nNpu BbINOSTHEHWUN YCINOBUSA:

1.5.1.5.

QOTC < Q,

rae Qorc — MMHMMAanbHOE 3HaYeHne pacxoda (HWXKHSS oTcedka), M3/y;

Q — TeKkyllee 3Ha4YeHne pacxoaa, m3/u.

PekomeHayemoe 3HavyeHne HUXHEN OTCEYKM COOTBETCTBYET CKOPO-
ctv notoka 0,1 m/c.

Ecnu BeinonHsetca ycnosne Q < Qore, TO B pacxogomMepe nsme-
peHHOe 3HayeHue pacxofa npupaBHUBAETCH HYNI, NpekpalaeTcd
HakonneHne obbema 1 Bbldaya MMMyNbCOB HA YHUBEPCASIbHOM BbIXO-
ae.

Mpwn BbiNonHeHUN ycnoBust Q > Qmax (rA€ Qmax COOTBETCTBYET CKO-
pocTtu notoka 20 M/C) n3amepeHne pacxoga NpoAoIKaeTcs, HO Npekpa-
LLIaeTCA HaKOMNMeHMe N apxmBMpoBaHue obbema 1 Bblgada MMMNYbCOB
Ha yHMBepcarnbHOM BbIXoae.

HaknagHble NM3A ycTaHaBnMBalOTCA HA HAPYXKHYKO CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUSA MO Crieayowmm cxemam (puc.2).

//s INET
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YnbTpa3BykoBOMW Ny4

a) V-cxema

MN3A

YnbTpa3BykoBOW Ny4
6) Z-cxema

Puc.2. Cxembl yctaHoBkM NMIA Ha TpybGonpoBoae.

BHYTPEHHeW noBepxHocTM TpybonpoBoaa;

6onbWWin NyTb, YEM NPU Z-CXeMe).

1.5.2. YcTponcTBo pacxogomepa
1.5.2.1. CTpyKTypHasi cxema pacxogomMmepa

- Z-cxema — [1OA pasmelLaloTcs Ha NPOTMBOMONOXHbLIX CTeHKax Tpy6o-
nposofa B MMOCKOCTK, MpoxoAsien yepe3 ocb Tpybonposoga, npwu
3TOM curHan ot ogHoro MNM3A Kk gpyromy npoxoaut 6e3 oTpaXkeHus oT

- V-cxema — NBA ycTtaHaBnuBakTCA BAONb OQHOW CTEHKM TpybonpoBoaa
B MSIOCKOCTU, NpOXoAsilen Yepes ocb Tpybonposoaa, Npy 3TOM curHan
oT oaHoro MN3A nonagaeT K ApyroMy nocrne oTpaXeHust OT BHYTPEHHEN
nosepxHoctn Tpybonposoga (npu atom Y3C npoxoauT B ABa pasa

CTpyKTypHas cxema pacxogomepa npuseaeHa Ha puc.3.
Itacilresl T an
[n3Aq] [nA2] ;Tnca! ezl | nn |

A

A A

A A

BTtopuyHbIN

Y A 4

Y A

nuTaHusA

Puc.3. CTpykTypHas cxema pacxogomepa.
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1.5.2.2.

1.5.2.3.

1.5.2.4.

1.5.2.5.

1.5.2.6.

Pacxogomep COCTOUT M3 3NEKTPOHHOro 6rioka — BTOPUYHOIO U3MeEpU-
TenbHOro npeobpasoBatend u Asyx N3A, KOTOpble BMECTE C y4aCTKOM
KOHTponupyemoro TpybonpoBoaa, Ha KOTOPbIN OHW YCTaHOBIEHbI, 06-
pa3oBbiBalOT NEepBUYHbIN NpeobpasoBaTens pacxoaa (IMI1). B kadecTtBe
MM ncnonb3yeTcs oTpe3ok AencTByloLero Tpybonposoga Hagnexatle-
ro Ka4ecTBa M COCTOSIHMS Nocre NoAroTOBKU ero K MoHTaxy MN3A.
Mogaynb aHanoroson obpaboTkn n nHtepderncos Bl pacxogomepa Bbl-
nonHsaeT criegyowwme PyHKUNK:

npueM 1 NepBUYHY0 aHanoroey ob6paboTKy CUrHarmoB, MOMyYeHHbIX C
M3A;

nepuoanyeckyto kommyTtauuto N3A Ha npuem n nsnyyvyeHue;
obecnedveHne cBa3n No nHTepdency USB n ranbBaHMYEeCKN U30MMNPO-
BaHHOMY UHTepdency RS-485;

npueM 1 NepBuUYHY0 aHanorosy obpaboTKy CUrHanoB, NOSTyYEHHbIX C
npeobpasoBatena pgaBrneHuss U TepmonpeobpasoBatenen (Npu ux
HanMuumn);

dopMmnpoBaHNEe Ha yHMBEPCarbHOM (OWUCKPETHOM) BbIXO4Ee ranbBaHu-
YeCKM M30NIMPOBAHHOIO BbIXOAHOrO YacTOTHOMO (MMMYMbCHOrO, Slornye-
CKOro) curHana.

Moaynb umcpoBon 06paboTkn OCyLLECTBASET BTOPUYHYO 06paboTKy
N3MepUTENbHON MHAOPMaLMM N XPaHUT B 3HEProHe3aBMCUMON NaMsITy
YCTaHOBOYHbIE NapaMeTpbl pacxogomepa, BBOAMMbIE NPU €ro HacTpon-
Ke.

Mogaynb uHTepdgenca onepartopa Bl ynpasnset paboTton gucnnes, ob-
pabaTtbiBaeT cCuUrHanbl C KnaBuMaTypbl, @ TakKe OCYLLECTBASET 3anucb
pe3ynbTaTtoB U3MEPEHUN Ha BCTpoeHHy SD-kapTy. YnpasneHue pac-
XO4OMEPOM OCYyLLEeCTBNAETCHA C 22-X KHOMOYHOW KrnaBwuaTypbl, MNO3BO-
nawLwen BblibMpatb pexunmsl paboTbl, BBOAUTb YCTAHOBOYHbIE AHHbLIE
n obecneymBatoLLen BO3MOXHOCTb AOCTyna K SD-kapTe Angd 3anvcu Ha
Hee apXMBMpyeMbIX NapaMeTpoB.

NHaukaums pexmmoB paboTbl, BBOAUMbIX U U3MEPEHHbIX NapameT-
poB, obecnevymBaeTCcs Ha LBETHOM XULAKOKPUCTANIMYeCcKoM gucnree.
Mogaynb nutaHua Bl obecneynBaeT ero anekrponutaHue, npeobpasys
BxogHoe HanpsbkeHne 10...30 B unu HanpskeHne akkyMynaTopHoun 6a-
Tapen 3,6 B B nuHenky Heob6XoaUMbIX BTOPUYHbLIX HaNPSXKEHUN, a Tak-
e OCyulecTBnsieT aBTOMaTUYECKy0 nopsapsigky 6noka 6atapen npu
HaNM4YMM BHELLHErO NUTaHWS.

1.5.2.7. BbinonNHEHMe OCHOBHOM (PYHKLNKM pacxogomepa — U3MepeHne cpegHero

pacxoga n obbema npowlelen yepes TpybonpoBo XKnakoctm — obec-
neymBaeTCcs Mocrie YCTaHOBKM C MOMOLLbI0 MOHTaXHbIX npucrnocobne-
HuM aByx NOA Ha KOHTpONMpyemom yyactke TpybonpoBoaa, n BBoAa B
pacxogomep 3HavyeHur napameTpoB Tpybonposoga u paboyen Kunako-
ctn. PacctoaHue mexay NOA paccunTbiBaeTcsl pacxogoMepPOM Ha OcC-
HOBaHWV BBEOEHHbIX JAHHbIX.

M3mepsiemble napameTpbl BbIBOAATCA Ha OUCNen pacxogomepa C
nepnogom obHOBMEHUs, paBHbiM 1 cekyHae, U C 3aJaHHON pa3mMepHO-
CTblO.
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1.5.3. BHewHue cBA3M
1.5.3.1. IHTepdencel pacxogomepa.

NHuTepdenc USB npeaoHasHadeH gnsa ceasm pacxogomepa ¢ MK u
Nno3BOMseT ynpaBnaTb NPUOGOPOM, CHUTbIBATL U3MEPUTESBbHYIO, apXuB-
HYI0, YCTAHOBOYHYIO N OMarHOCTUYECKYD UMHpopmMaumo, Moamuumpo-
BaTb YCTAHOBOYHbIE NapaMeTpsbl.

MapameTpbl BXOAHbIX M BbIXOAHbIX cuUrHanoB uHTepdenca USB
COOTBETCTBYIOT cneumdumkaumm USB 2.0.

MocnepoBaTenbHbin  MHTEpdenc RS-485 npegHasHadeH Ans
yrnpaBfieH1s1 pacxogoMepPOM U CHUTbIBAHNA HACTPOEYHbIX NapamMeTpos,
N3MepuUTeNIbHON N apxuBHON MHGopMaunn. Ceasb No UHTepdency RS-
485 ocyulectsnserca no npotokony ModBus RTU.

Kapta ModBus pernctpoe npubopa npuBedeHa Ha cante
www.vzljot.ru.

NHTepdenc RS-485 obecneuvnsaeTt cBA3b No Kabeno B rpynne u3
HECKOSbKMX abOHEHTOB Npu AnNHE NUHUK cBa3u 4o 1200 m.

CkopocTtb obmeHa no wuHTepgency RS-485 (ot 1200 po
115200 6uT/c), a Takke ocTanbHble NapaMeTpbl CBA3N yCTaHaBNMBaoT-
¢4 ¢ knasuatypbl Bl nnu no nuutepgency.

1.5.3.2. YHuBepcanbHbI (ANCKPETHBLIN) BbIXOA.

Pacxogomep nmeeT ranbBaHMYECKM pa3Bs3aHHbIN yYHMBEPCASbHbIN
BbIXO4, KOTOpbIA MOXeT paboTaTb B 4aCTOTHOM, MMMYFbCHOM WX NO-
rmyeckom pexumax. Belbop pexumoB paboTbl yHMBEPCAnNbHOro BbIXo4a
N ero HacTPOMKN NPOU3BOASATCS C KnaBmaTypbl (AMcnnes) pacxogomMmepa
nnn no nHtepdgency c lNK.

B yactoTHOM pexume paboTbl Ha OTKPbITbIA BbIXO BblAAeTCA UM-
nynbCHas MNocrneaoBaTeNibHOCTb TUMa «MeaHgp» CO CKBaXKHOCTbIO 2,
YyacToTa crnefoBaHUS KOTOPOW MPONopunoHanbHa TekyLeMy 3HauYeHuto
pacxoga. Bo3amoxHo MaclitabupoBaHue paboTbl Bbixo4a B YAaCTOTHOM
pexume nyTem NporpaMMHON YCTaHOBKM 3HAYE€HUS MaKCMMasibHOMW Ya-
CTOTbl paboThbl BbIXxo4a, koadduumeHTa npeobpasosaHus Bbixoga KP,
a Takke HWXHEro u BepxXHero NoporoBbIX 3HAYEHUN pacxoda, COOTBET-
ctByowmx yactote 0 'y n MakcumarnbHOM YacToTe Ha Bbixode. Makcu-
MaribHO BO3MOXHOe 3HayeHue napametTpa MakcumanbHas yactoTa —
3000 'y,

B uMmnynbcHoM pexnme paboTbl Ha OTKPbITbIA BbIXOA KaXayl ce-
KyHOY BblJaeTcs nayka MMMynbCoB, KOSIMYECTBO KOTOPbIX C y4ETOM Be-
ca umnynbca Ku cooTBeTCTBYyeT 3Ha4YeHuo obbema, N3MepeHHOMY 3a
npegplaywyto cekyHay. MakcumanbHO BO3MOXHasA 4actoTa criefoBa-
HUSA UMNYNbCOB B Nayke (TMna «MeaH4p» CO CKBaXXHOCTbIo 2) — 500 L.

[nsa npaBunbHOM paboTbl yHUBEPCANbHOrO BbiXxo4a B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTtuyeckoro pacyeTta koagduuneHTta
KP B 4yacToTHOM pexume n Beca umnynoca Kn B MMnynbCHOM pexume.

Pacyet KP npousBogutca no 3agaHHbIM MNosib30BaTesieM Makcu-
ManbHOMY M MUHMMAanbHOMY 3HAYEeHUsIM pacxoda U MakcMmasibHOMY
3HayeHuo YacTtoTbl, pacyeT Kn — no 3agaHHbIM MakcuManbHOMY 3Ha-
YEeHUIo pacxoda W ONUTESNbHOCTU UMMYNbLCOB B AuanasoHe oT 1 go
500 mc.
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B noruyeckom pexvme paboTbl Ha yHMBeEpCarnbHbIA BbIXOA BbIBO-
AATCA CUrHarnbl O pas3nuyHbIX HewTaTHbIX cuTyauuax (HC), BosHukaio-
Wwmx npu pabote pacxogomepa, npuyem Bo3HUKHoBeHUO HC cooTBeT-
CTBYeT OOWNH YPOBEHb 3IIEKTPUYECKoro curHana, a cHatuio HC — apyron
YpOBEHb curHana.

[na Bcex pexvmoB paboTbl yHMBeEpcanbHOro BbiIxoda 3ajdaeTtcs
3Ha4yeHVe aKTUBHOIO ypoBHS curHana (AKTUBHBIN YPOBEHb), KOTOPOe
NporpaMMHO ycTaHaBrMBaeTcs kak Bblcokum (rormdeckas enuHuua)
nnn HU3KNM (Normyecknin Homb).

Cxema OKOHeYHOro kackaja Bbixofa M onucaHue ero paboTbl nNpu-
BeaeHb! B [NpunoxeHun b.

1.5.4. Pernctpauus pe3ynbtaToB U3MepeHNn

1.5.4.1. Pe3ynbTaTbl U3MEPEHNA N BbIYUCIEHUA MO KaXXAOMY M3 BBEOEHHbIX B
namMsiTb pacxogomMepa o0bEKTOB 3aMUCLIBAOTCS HA CMEHHYIO KapTy na-
mMatn opmata SD. Pacxogomep nogaepxusaeT npouenypy sanucu
kapT obbemom go 4 '6anT, B TOM yncne kapTbl ctangapta SDHC.

1.5.4.2. Nepvon apxnBMpPOBaHUS MO KaXaoMy 0ObeKTy yCTaHaBnNMBaeTCs Nofb-
3oBaTenem.

1.5.4.3. B ogHoOM 3anncu oMKCUpyHOTCA 3HAYEHUS CrieayoLmx napaMmeTpoB:
- V+ — cymMmMapHbii 06beM nNpu NPSIMOM HanpasfeHUN NoToka 3a UHTep-
Ban apxvBMpoBaHus, M3;
- M+ — HakonneHHasa macca TennoHocuTens (Npu namepeHun Tenna), T;
- V- — cymMmmapHbIn 06beM npu o6paTHOM HanpasrieHMM NOToKa 3a UHTep-
Ban apxvBupoBaHus, M3;
- W+ — konu4ecTtBo TennoTbl (Npu namepeHuun Tenna), [kan;

- HC — koapbl HelTaTHbIX CUTyaLWUi, BO3HMKAOLWMWX 38 UHTEpPBAN apX1uBu-
pOBaHUs;

- QMUH (GMUH) — MUHUManbHbBIN 06BEMHbBIN (MacCcoBbLIN) pacxoq 3a WH-
TepBan apxvBupoBaHus, m3/y (T/4);

- Qmakc (Gmakc) — makcumarnbHbIn 06BbeMHBINM (MacCcoBbLINM) pacxod 3a
WHTepBan apxMBupoBaHus, M3/4 (T/4);

- Bpems HapaboTkn — cymmapHoe Bpemsi HapaboTKu, C;

- Bpemsi oTCyT. 3M. — BpeMsi OTCYTCTBUSA YNbTPa3BYKOBOrO cUrHana 3a
WHTEpBan apxXxMBMpoBaHus, C.

MHankaums 3Ha4YeHUn apxmBMpyeMbIX NapaMeTpoB CONPOBOXAAET-
cs1 0603HayYeHneM gaTbl U BpEMEHU apXMBUPOBAHUS.
1.5.4.4. Bo3aMOXeH BbIBO, Ha AUCMEN pacxogoMepa apXMBUPYEMbIX NapamerT-
poB B BMAE rpadpuyecknx faHHbIX B mMacwTabe peanbHOro BpeMeHu
npv BBOAE Havana u OKOHYaHWsA NHTepBasia apxXuBnMpoOBaHUSI.
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1.6. CocTaBHbIe YacTu usgenus

1.6.1. BTopnyHbIN nameputenbHbIn NnpeobpasoBaTenb

BTopnuHbin npeobpasoBaTtenb, BHELWHWUIA BUA KOTOPOro NOKa3aH Ha
puc.A.1 lpunoxeHua A, BbINOSIHEH B YyOapOrpOYHOM MNACTUKOBOM
Kence M3 M30TaKTUYECKOro nonunponusieHa, BHyTPU KOTOPOro pasme-
LLIeHbI NeYaTHble nnaTbl C ANEeKTPOHHLIMU KOMMOHEHTaMW.

Ha nuuesown naHenu Bl (puc.A.4) pa3meLleHsb!:

- KnaBuaTypa;

LBETHOWN XWOKOKpUCTanNIM4eckuin gucnnen c paspeweHnem 640x480
TOYEK M C NOACBETKOM ANS BU3yarbHOro chema nHgopmaumn.

Brok knaBmaTypbl KpenuTCs K SIMLEBOW NaHesnuM YeTblpbMSA BUHTa-
MU, U MOXeT BbITb OTCOeQMHEH AN AoCTyna K KapTe namsitu, KotTopas
yCTaHaBnuBaeTcs B Nas, Haxoaswmncsa B topue 6noka (puc.A.6). lMNMog
KnaBuaTypon B OTAeNbHOM OTCeke pa3melleH Onok 6atapen, nogkmo-
YaeMbl C NOMOLLbIO Pa3bEMHOI0 COeANHUTENS.

Ha BepxHem TOpue kopnyca BIT (co CTOpOHbI NMLEBOWN NaHenu)
pasmelleHbl ABa pa3beMHbIX COeAMHUTENA ANs NOAKMYEHUs 3neK-
TpOaKyCTMYeCKnx npeobpasoBaTtenen M uUMewme MapKUPOBKY —
«M3A1» n «M3A2» cOOTBETCTBEHHO, a TaKkKe pas3beMmbl AnA MNOAKIIO-
YeHUs JaTyMKoB TeMnepaTypbl U 4aBreHus.

Ha HwkHeM Topue Koprnyca pasmMelleHbl pasbeMbl AN NOLK0Ye-
HUSA BHELLHero nutaHusa, uHtepdgencos USB n RS-485 n yHusepcanb-
HOro BbIXo4a, UMeloLLMe COOTBETCTBYHOLLYO MapKUPOBKY.

1.6.2. NpeobGpa3oBaTenun aneKTpoakycTuyeckue

B coctaBe pacxogomepa UCMOMb3YKOTCH  BbICOKOYACTOTHbIE
HaknagHble MOA H-222 vnun MN3A H-228 (M3A H-207) ana ycTtaHOBKM
Ha MarHUTHYK §MHENKY, OCHOBHbIM 31IEMEHTOM KOTOPbIX SABMSETCH
Nbe303NeKTpuyeckuin npeobpasoBaTesib, OCYLECTBASIOWUA akycTuye-
CKMUN KOHTAaKT C KOHTPONMPYeMOWN XUOKOCTbIO Yyepe3 CTeHKy Tpybonpo-
BOAa.

M3A paboTaloT B ABYX peXumax:

N3ry4yeHnd, Korga 30HAUPYIOLLNA ANIEKTPUYECKUNA UMMYNbCHBLIW CUrHan
npeobpasyeTcs B yrbTpasBYyKOBble KoriebaHus;

npuema, Korga npuHATble yrbTpasByKoBble korebaHus npeobpasytoTcs
B COOTBETCTBYHIOLLNN 3MEKTPUIECKUI CUrHAT.

M3A (pnc.A.5) BbINOMHEH B KOopnyce 13 antoMMHUEBOrO cnnaea. Ha
TOpLEBOM NOBEPXHOCTU KOpMyca pasMeLLeH KoakcuanbHbI pa3beMHbIN
coeanHuTenb Ana nogkniodeHms MOA curHanbHbIM kabenem k BI.
BHyTpeHHUN ob6bem [MOA repmeTnanpoBaH 3anvMBKON TEPMOCTOMKMM
3ANEKTPON30NALUNOHHBIM KOMMAayHOOM.

Ha 6okoBOM NOBEPXHOCTN HAHECEHA puCKa, yKasbliBatoLlasa aKyCcTu-
yecknin ueHTp MNM3A 1 cnyxawasa ToYkon oTcdeTa NpuM U3MepeHun B3a-
UMHOro pacctoaHus mexgy MNOA, Bxogsawmnmm B U3MepUTENbHbIN Ka-
Harn.
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YacrtoTta nanyyerus MN3A H-222 nnu NMN3A H-228 pasHa 1 My, NM3A
H-207 — 2,5 MI'u. MNpn Hann4uMmn OTAOXEHUN UMK CUITbHOW KOPPO3UK Ha
BHYTPEHHUX CTeHKax TpybonpoBoga, nNMbo MNOBLILLEHHOM COAEep)KaHWUK
rasa unu B3eecen B paboyen XNOKOCTU peEKOMEHOYeTCs MCMNonb3oBaTb
Hu3ko4yacToTHble OA H-212 ¢ yactoton msnyyenna 0,3 MIuy, nocrae-
ngemble No 3akaay.

Takke MO 3aka3y MOXeT MOCTaBMATLCA MarHUTHasl NUHenka Ans
yCTaHOBKU U hukcaumm MNMI3A Ha TpybonpoBoge U3 yrnepogucTon cranm
C NOMOLLIbIO NOCTOSAHHbBIX MarHUTOB, BbiNyCKaemas B ABYX Tunopasme-
pax: anuHon 150 mm ansa M3A H-207 v gnuHon 300 mm ansa M3A H-
228. JlvHenka anuHon 150 MM npumeHdaeTca ans yctaHoBku M3A Ha
Tpybonposogax ¢ DN ot 20 go 50 mm, nuHenka gnvHon 300 mm — gns
yctaHoBku [1OA Ha Tpybonposogax ¢ DN cebiwe 50 go 300 mm. Onu-
CaHWe MarHUTHOW NMHENKM 1 cnocob ee yCTaHOBKM MpUBEOEHbl B WUH-
CTPYKLMM MO MOHTaXYy.

1.6.3. Bnok 6atapeu

Bnok akkymynatopHbix OaTtapen (AB), pasmelleHHbIi B OTCeke
BTOPUYHOro npeobpasoBaTtens, MCNosib3yeTcs npu aBTOHOMHOW pabo-
Te pacxogomepa.

bnok Ab npeactaBnsiet cobon Tpyn NapannesibHO BKAKOYEHHbIX k-
Tun-nonnumepHbix (Li-pol) akkymynsitopa ¢ 3MeKTPOHHOW CXEMOW MU3Me-
peHNA eMKOCTU N YCTPOMCTBOM TEPMO3aLLNThI.

Mpn npaBunbHOWM akcnnyaTaumm obecnednBaeTcs He meHee 500
LMKNoB 3apsiga-paspsiga Ab.

MpaBuna akcnnyataumm akkymynaTopHon GaTapeu npuBeneHbl B
n.2.3.3, npasuna xpaHeHnsa — B M.7.3 HaCTOosALWEero pykosoacTaa.

BHUMAHMUE! lNpu HapyweHuUuU npasusn 3Kcrjayamayuu u xpa-
HeHusi akKymynsimopHol 6amapeu 803MOXeH ee omka3 usiu om-
Ka3 pacxodomepa.

1.6.4. UHCTPYMEHT N NPpUHaANEXHOCTH

B npouecce akcnnyaTtauumu pacxogomepa M3 KOMMMeKTa npuHag-
NEXHOCTEN UCNOSb3YHTCA:

- pyneTka gnst obmepa KoHTponupyemoro TpyéonpoBoaa;
- KpenexHble peMHU 1 Lenu Anst KpenneHnsa 4aTtynkos Ha TpybonpoBoae;

- komnayHg DC-4 «Dow Corning» Ansi cmaskm noBepxHOCTU Tpybonpo-
BOAa B MecTax ycTtaHoBkM [3A C Lenbio ynyyleHus akyCTU4eCcKoro
KOHTaKTa.

Kpome TOro, no otaenbHOMy 3akady MOXET MOCTaBNATbLCA yrbTpa-
3BykoBou TonwmHomep «B3JIET YT» ana namepeHus TONWUHbI CTEHKN
Tpybonposoaa.
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1.7. MapkupoBKa u nfiombupoBaHue

1.7.1. Ha n1ueBon naHenu BTOpU4HOro npeobpasoBartens pacxogoMepa yka-
3blBaeTCs:
- HaMmeHoBaHne n obosHavyeHne npnbopa;
- TOBapPHbIN 3HaAK PUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXOEeHUs Tuna cpeactsa U3MepPEHNS.

Ha 6okoBom Topue kopnyca BIT HanpoTuB pydkn A5 NepeHOCKu
3aKpenneH WunbauK, cogepXalinin crnegyrowyo AONONHUTENBHYIO WH-
dopmauumio:

- HanpshkeHne NUTaHnsa pacxogomMepa;

- noTpebngemas MOLLHOCTb;

- TeMnepaTypHbIN Ananas3oH OKpYyXatoLLero Bo3ayxa;
- CTeneHb 3aWmnThbl pacxogomepa;

- CEpPUNHBIA HOMED.

Mapknposka NMOA BkntoyaeT B cebs obo3HayeHne npeobpasosa-
Tensa n ero 3aBoACKOW HOMEP.

1.7.2. MapkupoBKka TPaHCMOPTUPOBOYHOM CYMKU COLAEPXUT HauMeHOBaHUE U
norotun dpupmel «B3net», agpec canta oupmbl B IHTepHETE N KOH-
TaKTHbIN TenedoH.

1.7.3. locne noBepkn pacxogomMepa nnomoumpyeTcs vallka C ramkom Kpenne-
HUS NNacTMaccoBOro akpaHa Onoka KnaBuaTypbl, 3aKpbiBaloLEero Ao-
CTyn K KOMMYTauUMOHHbIM anemMeHTam 6rioka, a Takke yrnybneHve B
HeMm (cMm. puc.A.6).

1.7.4. InAa 3aWmTbl OT HECAHKLMOHNMPOBAHHOIO AOCTYNa Npu TPaHCNOPTUPOB-
Ke, XpaHeHUN UnNu aKcnayatauum MoxeT BbiTb onnoMoupoBaH oavH 13
BWHTOB Ha nuueBoun naHenn Bl pacxogomepa npu noMoLLm HaKIenku.
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2. ICTNONb30OBAHUE NO HASHAYEHUIO

21. 3KCI1]1yaTaL|I/IOHHbIe orpaHnyeHus

21.1.

21.2.

2.1.3.

2.1.4.

OkcnnyaTtauusa pacxogomepa AOSMKHa NPOM3BOAUTBLCS B YCROBUAX
BO34ENCTBYIOLUMX (PaKTOPOB M MapaMeTpOB KOHTPONMPYEMOW cpeabl,
He MpeBbILWAKLWNX JONYCTUMbIX 3HaYE€HUIN, OrOBOPEHHbLIX B HACTOSALLEN
3KcnnyaTaumMoHHON OOKYMEHTaLMN.

ToyHas u HagexHas paboTa pacxogomepa obecrneymBaeTcs Npu Bbl-
NMONIHEHUN B MECTE 3KCnnyaTauun crneayoLmx yCrnoBu:

AaBnNeHne XWAOKOCTM B TpybonpoBOoAEe M PeXuMbl €ro aKcnnyataumm
AOJDKHbI UCKIIOYaTb razoobpasoBaHve n/unu ckonneHue rasa (Bo3ay-
xa);

nepeg nepsbIM NO NOTOKY >uakocTn MNM3A 1 3a nocnegHum MN3A gosmxk-
Hbl BbITb 06ecneyeHbl NPAMOSIMHENHbIE YHaCTKNU HEOBX0AUMOW OSIHbI,
OrOBOPEHHOW B UHCTPYKLMM MO MOHTaXY;

NPSIMOSNIMHENHbIE y4YaCTKM HEe OOIKHblI coaepaTb YCTPOMCTB MW ane-
MEHTOB KOHCTPYKLMM, BbI3blBAKOLLMX M3MEHEHME CTPYKTYpbl MOTOKA
XNOKOCTU;

BHYTpPEHHMI 06beM TpybonpoBoaa B MecTe ycTaHoBku [MOA gomkeH
ObITb BECb 3aMOJTHEH XNOKOCThIHO.

MonHnesawmta obbekTa pasmelleHns npudopa, BbINOMHEHHAsS B CO-
OTBETCTBUU C «MHCTPYKUMEN MO YCTPOMUCTBY MOJSIHUE3ALMTLI 30aHUN,
COOPYXXEHUN W NPOMbIWEHHbIX KOMMyHMKaumny CO153-34.21.122-
2003 (ytBepxpgeHHon [lpukazom MwuHaHepro Poccum Ne280 ot
30.06.2003) npenoxpaHaeT npubop OT Bbixoda M3 CTPOS NpU Hannymm
MOSTHNEBBIX Pa3pPsaO0B.
TpeboBaHMsa K yCcnoBusIM 3KcniyaTauum M BbIOOpYy MecTa MOHTaxa,
npuBeLEHHbIE B HACTOSLLEN 3JKCnyaTauMOHHOMW AOKYMEHTaLUW, Y4u-
TbiBAlOT Hanbonee TUNMUYHbIE PaKTopbl, BAUAWMe Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyataumm MOryT CyLLeCcTBOBaTb UM BO3HUKHYTH B
npouecce ero akcnnyartauun daktopbl, He noggarlimecs npeasapu-
TENbHOMY NPOrHO3y, OLEHKE NN NPOBEPKE, U KOTOPbIE NPON3BOAUTEND
He MOr y4ecTb npu paspaboTke.

B cnyyae nposiBneHmst nogobHbix hakTopoB creayeT HamTn nHoe
MECTO 3KCnnyatauun, rae gaHHble akTopbl OTCYTCTBYIOT UMM HEe OKa-
3bIBalOT BNMsIHUSA Ha paboTy nsgenvsi.
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2.2. Mepbl 6e30onacHoOCTU

2.2.1. K pabote ¢ usgenvem gonyckaetcs obcnyxmBatoLmi nepcoHar, o3Ha-
KOMIEHHBIWN C 3KCnslyaTauMOHHOM AOKYMeHTauuen Ha pacxogomep. [Npu
noaroToBke M3ZeNus K MCNOoNb30BaHUIO AOSMKHbLI cobntogaTteesa «lpa-
BUS1a TEXHMYECKOW JKCnslyaTaumm 3NneKTpoyCTaHOBOK noTpeduteneny» u
«MexoTpacneBble Npasuna no oxpaHe Tpyaa (npasuna 6e3onacHocTn)
npu aKcnyaTauumn 3NeKTPoyCTaHOBOKY .

2.2.2. Mpun nposegeHun paboT ¢ pacxogoMepoM OrnacHbIMU (hakTopamu SB-
NATCA:

- HanpsXeHne nepeMeHHOro Toka ¢ AeCTBYLWMM 3HavYeHnem 0o 240 B
yactoTton 50 Iy (Npu ncnonb3oBaHuu agantepa nuTaHus ~220/=24B);

- Temnepartypa paboyen xugkoctn (go 150 °C);

- Agpyrve onacHble (bakTopbl, CBs3aHHble C nNpodunemM n cneumdukon
obbekTa, rae akcnnyaTmpyeTcs pacxogomep.

2.2.3. Tpn moHTaxe OA Ha TpybonpoBoae crefyeT pPyKOBOACTBOBATbLCS
WHCTPYKLMSAMN MO TEXHUKE 6€30MacHOCTN BbINOSHEHUSA paboT ansa AaH-
Horo obbekTa.

2.2.4. Tpn obHapyXeHUN BHELIHUX MNOBPEXAEHUN npubopa WnNn ceTeBou
NPOBOLKM crieayeT OTKIYMTbL NpUbOop OO0 BbIACHEHMSI CneuuanmncTtom
BO3MOXXHOCTU JarnbHeuLen aKkcnyaTaumu.

2.2.5. B npouecce paboT No MOHTaxy, NyCKOHanagke Uinn peMoHTYy pacxono-
Mepa 3anpeLlaeTcs:

- MPOU3BOAUTbL MOAKIMIOYEHUA K pacxogoMepy WU 3aMeHy arekTpopa-
AMNO3NIEMEHTOB NPU BKNOYEHHOM NUTAHUW;

- MCNOJSIb30BaTb ANEKTPONPUOOPLI U 3NEKTPOMHCTPYMEHTLI 6e3 noaknto-
YEeHMS MUX KOPMYCOoB K MarncTpanu 3awmuTHOro 3aseMreHus, a Takke uc-
nonb30BaTb NepeyYuncrieHHble YCTPONCTBA B HEUCMPABHOM COCTOSHUM.

2.2.6. MoHTax pacxonomepa OOJPKEH BbINOMHATLCS B COOTBETCTBUMU C OKY-

MeHTOM «PacxogomMmep-cHeTUmK yrbTpasBykoBOM nepeHocHon «B3JIET
MPUy». MHcTpykuma no moHTaxy» LLIKC[.407359.001 M.
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2.3. lNoagroToBKa pacxogomMmepa K MCNOSIb30BaHUIO

2.3.1. MNocne TpaHCNOPTUPOBKN U3AENUs K MECTY SKCriyaTauum npu oTpuua-

TenbHOMU TeMnepartype OKpyXakuwero so3gyxa n BHeceHnUn ero B Mo-
MELLEHME C MOSTIOXKUTENBHON TeMHepaTyp0|7| cnegyet, BO nsdexaHue
KOHOEeHCauun Bnaru, Bblaepxatb nsgerine B yrnakoBke He MeHee TpeXx
4acoB.

2.3.2. MoHTax 1 nogknoyYeHne pacxogomepa OOMMKHbl BbiTb BbINOSHEHLI B

cooTBeTCTBUN C VIHCprKLl,VIeIZ NO MOHTaXYy.

Mpn nogrotoBke nsgenuna Kk pabote HeobxoanmMo ybeanTbCH, 4TO
akkymynsitopHasa 6atapes nogkntodeHa. Ecnm Ab 6bina oTkntoyeHa, 10
nepeq Hadanom paboTbl HEO6XOAMMO YCTaHOBUTL B pacxogomepe Te-
Kyliee Bpems 1 aaty.

BHUMAHMUE! lNMpu nodzomoeke u e npouecce 3Kcrslyamauyuu
pacxodomepa Heobxodumo cobsirolamb npaeusna 3Kcrlyamayuu
aKkkymynsmopHol 6amapeu 8 coomeemcmeuu ¢ n.2.3.3 Hacmosi-
we20 pykosodcmea.

2.3.3. MNpaBuna akcnnyataumm akkyMynaTopHon 6atapeu
2.3.3.1. lnsa obecneveHus gnutenbHOCTN paboThbl 40 24 YacoB Npu NUTaHUK OT

2.3.3.2.

2.3.3.3.

2.3.34.

aKKyMynsiTopHon 6atapeun, Heob6xoaAMMO Npu NEPBOM BKIHOYEHUN UMK
nocne 3ameHbl Ab ogHOKpaTHO NPOBECTM OT TPEX A0 NATU LMKINOB pas-
psga-3apsga Ab ons npaBunbHOro onpegeneHns 3apsga CXemom us-
MEpPEHUs1 EMKOCTU Nepea MCNofb30BaHMEM pacxodoMepa.

Mpn nogrotoBke pacxogomepa kK pabote Heobxoaumo ybeauTbes, YTO
AB nogkntoveHa, NpoBepuTb YpoBEHb 3apsaa U NoA3apsavTb ee B Chy-
yae HeobxogmmocTtun. 3apsbkaTtb AB MoxHO npu nbom ocTaBLuemcs
YpOBHE 3apsa 1 npu TemnepaType okpyxatowiero sosgyxa ot + 10 go
+ 40 °C. 3apsag 6atapen nponcxoamT M B BbIKIHOYEHHOM COCTOSIHUM
pacxogomepa. Bpemsa nonHoro 3apsga 6atapeun He npesbiwaeTt 10 va-
COB.
MoakntoyeHne pacxogoMepa K UCTOYHWUKY NUTaHUs (agantepy nNUTaHus
oT cetn ~220 B 50 'y, nnun k 6opToBOM CETN aBTOMOOMNSA) OCYLLLECTBIISA-
eTcs Yepes pa3beMHbI COeQUHUTESNb Ha HUXKHEM CO CTOPOHbI NNLEBOW
naHenu topue kopnyca. B aBTomobune kabenb anekrponutaHusa pac-
Xxo4omepa noakniyaeTcs K rHesgy npukypvsaTens.

BHUMAHMUE!!! 3anpewaemcsi numaHue pacxodomepa om
6opmoeoli cemu aemomobusisi 60 epemMsi 3anycka Oeuzamens
aemomoburis.

YpoBeHb 3apsga 6aTtapen uHOMUMpyeTca B Buae 3Hadka «baTtapes»

B MPaBOM BEPXHEM yrny aucnnesi pacxogomepa. o mepe pas-
psAa ypoBEHb 3arvBKW 3€MeHOr0 LBeTa CMELLAEeTCsl K NIEBOMY Kpato
3Ha4ka. [Npu KpuTHU4EeckoM ypoBHe 3apsaaa (MeHee 7 %) uBeT 3anuBky U
KOHTYpP 3Hayka MEHSIIOT LBET HA KPACHbIN.

Mpn AOCTMXXEHUN MUHMMAIbHO JOMYCTUMOrO YPOBHS 3apsifa Oata-
peun = 2-5 %, pacxogomep aBToMaTu4eckn oTknovaetcs. [ns npogon-
XeHuns paboTbl pacxogomep HEOBXOANMO MOAKIOYUTL K BHELLHEMY UC-
TOYHWKY MUTaHMS, NPU 3TOM Ha 3HAYKe YPOBHSA 3apsga nosiBnsieTcs

o L ll
CMBOJ1 CETEBOUN BUJIKU , a ypOBEHb 3aJiuBKM Ha4YnMHaeT CMe-
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2.3.3.5.

laTbCA K NpaBOMYy Kpak 3Hayka. 1o okoH4YaHuM 3apsga (nonHas 3a-
NMBKa 3Ha4Ka 3eneHbIM LBETOM) NCTOYHUK NMUTAHUA MOXHO OTKIIOUYNTD.
YpoBeHb 3apsga 6aTapen Takke MOXHO NPOBEpUTb B MeH Cucrtem-
Hble HacTpomnku B noameHio Ctatyc npubopa. [pu Bxoae B 3TO Noa-
MEHI0 nHauumpytoTca ctpoka lNMutaHme — paboTta ot 6aTtapen munn 3a-
psaa 6aTtapeu, a Takke CTpoka YpoBeHb 3apsifa B npoueHTtax. Kpome
3TOro, B 3TOM MEHI0 WHOMUMPYETCHA MPOrHo3MpyeMoe oOcTaBlUeecs
BpeMsi paboTbl OT 6aTtapen C BKAKYEHHbIM UMM BbIKIKOYEHHbIM ONC-
nneem. lNpu nonHom 3apsine 6atapen B cTpoke lNMutaHne nosiBNsieTCs
Hagnucb 6aTtapes 3apsiKeHa.

2.3.3.6. o okoH4YaHuu paboTbl ¢ Npnbopom Heobxoammo 3apsaantb Ab.

2.3.3.7.

2.3.3.8.

Mepen onutenbHbIM NepepbiBOM B paboTe pekomMeHOyeTcsa 3apaauTb
BaTapeto, nocne Yero OTKMYUTL ee, NMBo n3sneds N3 npmubopa.
MpaBuna XxpaHeHus akkymynsTopHou OaTtapeun npuBegeHbl B M.7.3
HaCTOosILLEero pykoBOACTBA.

BHUMAHMUE! lNpu HapyweHuUuU npasus 3Kcrjayamauyuu u xpa-
HeHusi akKymynsimopHol 6amapeu 803MOXeH ee OomKa3 usiu om-
Ka3 pacxodomepa.
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3. YNIPABJIEHUE PACXOOOMEPOM

YnpaBneHue pacxogoMepoOM B pasfnyHbIX pexmmax MOXeT OCy-
LLECTBATLCA C KnaBmaTypbl C MOMOLLBID CUCTEMbI MEHIKO N OKOH UHAOU-
Kauum pasHoro YypoBHs, OTOOpaxkaemblx Ha Aucnnee, C MOMOLLbIO
dyHKuMKM «in-touchy» camoro gucnnes, nNMG0 ¢ NOMOLLbIO NEPCOHaNbHO-
ro KomnbtoTEpPa No uHTepgencam USB nnn RS-485.

3.1. YnpaBneHue c KnaBmaTypbl

3.1.1. Ana ynpaBneHus pacxogoMepoM C KnaBuaTypbl UCNOSb3YyeTCs MHOro-
YpOBHEBas cCUCTEMa MEHKO, COCTOSLWAs M3 OCHOBHOIO MeHw (puc.4),
NOAMEHI0, KOMaHA 1 nNapamMeTpoB, HAMMEHOBAHUS KOTOPbLIX Crpynnmupo-
BaHbl B CMUCKMW.

15:23:50 22.01.2014

Puc.4. OcHOBHOe MeHI0 pacxogomepa.
3.1.2. KnaBunaTypa pacxogomepa COCTOUT U3 ABaguaTth ABYX KHOMOK, Ha3Ha-
YeHune n obo3HayeHne KOTopbIX NpueeaeHsl B MpunoxeHun B.
KnaBunaTypa obecrneunBaet BO3MOXHOCTb:

- NepeMeLLeHnsi N0 MHOFOYPOBHEBOW CUCTEME MEHIO U OKOH;
- onepaTMBHOrO ynpasneHnss MHAMKauMen Ha gucnnee pacxogomepa;
- BBOZa YyCTaHOBOYHOW MHGOpMaLnu;
- NPOCMOTpa apX1BOB.

3.1.3. llepexoq OT OCHOBHOIO MEHIK K MEHIO UM OKHY HWXXHEro YpOBHS OCY-

>
LLLeCTBNAETCA Ha)XaTueM KHOMKM nnm , 0bpaTHbIN nepe-

X0, MO HaXXaTU KHOMKWM nnm
BosBpaT 13 nobOro nyHkTa MEHK HWKHErO YPOBHSI B OCHOBHOE

MEeHI0 NPpon3BOANTCA HaXXaTeM KHOIMKAN .

v
KHonkm 7 obecneynBaloT nepemeLleHne no CTpokam Bbl-
GpaHHOro MEHI0 UM OKHa, NpPU 3TOM BblbMpaemas CTpoka nyHKTa MeHo
BblAENSeTCA TEMHO-CUHUM LIBETOM.
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3.2. BBoa KoMaHA U 3HA4Y€HMU YCTaHOBOYHbLIX NapameTt-
poB

3.2.1. 3HayeHne ycTaHOBOYHOro napametpa (LUMEPPOBOro UM CMUCOYHOrO),
MOXeT OblTb M3MEHeHO onepaTtopoMm. [ns u3MeHeHusi napameTtpa

>
HeO6XO,D,I/IMO HaXXaTb KHOIMKN nnn

3.2.2. Ecnun nameHeHne 3Ha4yeHnsa napameTpa JOSPKHO NPoOM3BOAUTLCSA NyTeEM
Habopa HOBOro UMPOBOro 3HayYeHus!, TO TeKylllee 3HaYeHne napameT-
pa 3aKkrn4yaeTcs B CUHWUMA MPSMOYrOflbHUK Ha CBEeTNo-cepoM poHe, a
undpbl MEHAT UBET Ha Genbin (puc.5), npu atom obwmn oH anc-
nnes npubopa 3atemHsieTcd. Beog abConoTHO HOBOrO yMcna MOXeT

ObITb npon3eeneH KHOMKamMu n a ﬂpo6Has=| 4aCTb 4Yucna BBO-

OUTCA Nnocrne HaXatna KHOMKU . , OTpuuaTtersibHoe 3Ha4yeHne 4yncrna —

+/-
Ha>Xxatnem KHOMKN .

ObvexT 1

€

Puc.5. Mpumep MHAMKAUMM YCTAHOBKM YUCIOBbLIX 3Ha4YeHUW napameTpa
«Hapyx. anameTp Tpy6bi» B OKHe «MapameTpbl TpyObi».

OpaHxeBas MoAcBeTKa pefakTUPyeMoro ymcna CBUAEeTenbCTBYeT
O HenpasubHO BBEAEHHOM YMCNOBOM napameTpe (CM. puc.6).

ObvexT 1 @ 15:24:39 220

&

Puc.6. Owmbo4yHo BBegeHHoe uucpoBoe 3Ha4YeHUe napameTpa «[dAmnameTp B
nn. MN3A».
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Ecnn HeoGXxoaMMo M3MeHeHWe Kakoro-nmbo paspsga TekyLlero
3Ha4YeHna napameTpa, TO MOCMne 3aKMo4YeHUs U3MEHSeMOro 4ucra B

CUHUI NPAMOYTOJIbHUK, HeO6XOL|,VIMO HaXXaTb KHOMKY , NMPpNn 3TOM
cneBa OT CTapuwero paspdaaga nameHdemoro 4umcria nodasndetrcda Muraro-

LM Kypcop. HaxaTnem KHOmMKu Kypcop ycTaHaBnuBaeTCs crnpasa

OT UMpPbl KOPPEKTMPYEMOro MnapameTpa, HaXkuMMaeTcs KHOMKa ,
npu 3TOM UMdpa CTUpaeTcs, U BBOAMTCS HY)XHOE 3HayeHue paspsiaa

ynucna KHOI'IKaMI/In a . I'IpanmbHoe BO3MOXHO€E 3Ha4eHune 4unc-
Jla nogcBe4vnBaeTCA CBeT/10-CepbiM LIBETOM.

3.2.3. Ecnn nsmeHeHne napameTpa AOMKHO MPOU3BOAUTLCSA NyTeM Bbibopa

-
N3 crmncka, TO MO HaXXaTUH KHOMKM - nnm > Ha gucnnee noss-
ngaetca Tabnuua co CNMCKOM BO3MOXHbIX 3HA4YeHUn napameTtpa (puc.7),
npuyyem ero Tekyllee 3Ha4yeHne OTMEYEHO TEMHO-CUHUM LBeToM. O6-
Wwun ¢oH amncnnes npubopa Takke 3aTeMHsieTcs. Bblbop HoBoro 3Ha-

A

v
YeHunA napameTpa npon3soanTcA KHOMKamMun nnn . Flepememe-
HUe No CTPpOKaM COonpoBOXOAETCA noacBeTKON CTPOK Tabnuubl TEMHO-
CUHUM LIBETOM.

o< 15:25:03 22.01.2014

Puc.7. NMpumep nHamkaumm BbIGOpa CNUCOYHLIX NapaMeTpoB B OKHe «Mar.
CTEeHKMU TpyObi» MeHIo «lMapameTpbl TPyObI».

3.2.4. MNogTeepxaeHne BBoOAA HOBOMO 3HA4YEHUS napameTpa, Kak LmgpoBoro,
Tak M CrWCOYHOro, MNPOU3BOOMTCA HaKaTMeM KHOMKW , npu
3TOM nocre BBoAda UMGPOBOro 3Ha4YeHUs CTpoka C HOBbIM 3HAYEeHWEM
napamMmeTpa BblenseTca TeMHO-CMHUM uBeToMm. OTMeHa onepauumn ms-

MeHeHUd 3Ha4YeHNA nNapameTpa nNpon3BoanTCA HaXXaTuemM KHOMKU .

26
A Es7eT



3.3. PyHKUmMA «in-touch» gucnnen

3.3.1. [Ina BBOAa UMMPPOBLIX WX CMMUCOYHLIX NAapamMeTpoB BO3MOXHO WUC-
nonb3oBaHue yHKuMK «in-touchy» gmcnnes. [ns Bxoga B kakoe-nnbo
NOAMEHIO M3 OCHOBHOIO MEHI0 AOCTAaTOMHO MPUKOCHYTBCA Nasnbuem K
COOTBETCTBYIOLLEN UKOHKE Ha aucnnee (CM. puc.4).

3.3.2. BeBog uMdpoBbLIX NapamMeTpoB NPOU3BOAUTCA B NOPSAKE, U3NOXEHHOM
B N.3.2.2, 32 UCKITKOYEHMEM TOrO, YTO ANd BbibOpa NyHKTa MeHKo JocTa-
TOYHO K HEMY MPUKOCHYTbCSA. B ocTanbHOM nopsgok BBoga LUMdpoBbIX
napamMmeTpoB aHasiorMyeH BBOAy C KraBuaTypbl.

3.3.3. BBOA cnMCo4YHbIX NapaMeTpoB NPOM3BOAUTCS B NOPSAKE, U3NOXEHHOM
B n.3.2.3, 3a UCKNIYEHNEM TOro, YTO BMECTO KHOMOK BbIOOp napameTt-
pPOB NPOU3BOAUTCHA MPUKOCHOBEHUEM K BblIOpaHHOM CTPOKEe MHAUUMpye-
Mo Tabnuubl. NogTBepxaeHus BBoga He TpebyeTcs, BblOpaHHbIA na-
pameTp aBTOMaTU4YeCKN BBOOUTCS B CTPOKE MEHIO.

3.34. ,D,J'IFI BbIXOAa B npegbiayuiee MeHK AOCTAaTOYHO MPUKOCHYTbCA K CUM-

BOJ1Y E B J1T€BOM BEpPXHEM yriy auncnned. Bbixog B OCHOBHOE Me-

HIO NPOU3BOANTCS NPUKOCHOBEHMEM K CUMBOSTY m BHWU3Y Ancnnes.
Bxoa B MeHio <U3mepeHus nnu ApxmBbl> 13 N0OOro nyHKTa me-
HIO MPOM3BOAUTCS MPUKOCHOBEHMEM K COOTBETCTBYHLLMM CTPOKaMm B
NEBOM HWXXHEM WM NPaBOM HWXKHEM Yriy AUCNes.
3.3.5. Ecnu Bxoa B meHo <U3mepeHus nnm ApxuBbl> Obin Npon3BedeH He
N3 OCHOBHOIO MEHIO, a U3 KaKoro-nmbo nogMeHto, TO Npu NpUKOCHOBE-

N
i

HUM K CUMBOY F1 NPOUCXOOUT BO3BPAT B TOT MYHKT MEHIO, U3 KOTO-
poro Obln OCyLLECTBIEH BXOA4 B MeHIO <U3mMepeHUa nnm ApXmBbI>.

3.3.6. Bxog B MeHi0 <U3mepeHunsa nnu ApxXmBbI> N3 OCHOBHOIO MEHIO Kpome
NPUKOCHOBEHUSI K COOTBETCTBYIOLLUMM CTPOKaM B JIEBOM HWXXHEM WUIU
NPaBoOM HWXHEM Yriy AUCNIEs, MOXET NPON3BOAUTLCS NepeMELLEHMNEM
nanbua no OMCNIe B roOpu3oHTanbHOM HanpasneHuu. [Ans nepexona
B MeHio <U3mepeHusa> Heobxoammo NpoOBECTM MO AUCHNE crnesa
HanpaBo, Ans nepexoga B MeH0 <ApXUBbI>, COOTBETCTBEHHO, HA0bO-
poOT.

3.3.7. lNepebop NyHKTOB MEHIO MOXET NPOU3BOAUTLCSA NEPEMELLEHMEM Narb-
La no gucnneto B BEpTUKaNbHOM HanpaBfeHuu.

3.4. YnpaBneHue ¢ nepcoHanbLHOro KOMnbTEpPa

3.4.1. YnpaBneHune paboTon pacxogomepa B pPasfnU4YHbIX pPeXmmax ocy-
LLLECTBNSIETCA C MOMOLLUb nporpammbl «prdigital», npunaraemon Ha
CD-gucke n3 koMmnnekta noctaBku. Takke nporpamMmy MOXHO 3arpy-
3UTb C canTa upmbl-nponsBoauTens www.vzljot.ru. MNporpamma pac-
npocTtpaHsaeTca 6ecnnaTHo.

3.4.2. MNporpamma «prdigital» pabotocnocobHa noa ynpaBneHMeM onepaum-
oHHbIX cuctem Windows Vista, Vista x64, XP, XP x64, 2000, Server
2003, Server 2003 x64, Windows 7, Windows 7 x64.

[lna yctaHoBkn nporpammel «prdigital» oTkponte ¢ CD-gncka dann
«PR», 3anyctute nporpamMmmy yCTaHOBKWU C pacLUMpeHNEM «exe» U crie-
aynTe ykasaHuam Ha moHutope K. o okoHYaHuKn yctaHoBKM Ha pabo-
yem crtorie K noasngaetca apnbik «[1P Liudposon».
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http://www.vzljot.ru/

3.4.3. MNogkntounte USB-BbIXO pacxogomMmepa Kk USB nopTy KoMmnbloTepa Ka-
6enem wn3 KoMmnnekta nocTaBku. Ha paboyem cTone komnbtoTepe
LeNKHUTe [Ba pasa JIeBOM KHOMKOW MbIWKKM no apnbiky «[P Ludpo-
BOW». Ha akpaHe MOHMUTOpa MOSsIBUTCA OCHOBHOE OKHO MporpamMmmbl (CM.
puc.8). ®akrt nogknoveHns K K no uHTepdency noareepxpaertcs
Haanucbto «lMogknioveHmne: USB» Hag WMKOHKAMM OCHOBHOMO MEHHO
nporpaMmmsl.

AHMMauMa nporpaMmmbl MOBTOPSIET AUCHNEN pacxogomepa, HO npu
3TOM MOXeT BObITb pa3BepHyTa Ha BecCb 3kpaH [1K.

3.4.4. Hactponka pacxogomepa ¢ nomMollbio nporpammbl «prdigital», BBog
UMGPOBLIX U CMIMCOYHbLIX NapaMeTpoB aHanorm4yeH ynpasneHno pacxo-
AOMEepOM C KnaBmaTypbl 3@ UCKMOYEHNEM TOro, YTO BXOA B MEHI0, Bbl-
AeneHve peaakTMpyeMblx napameTpoB M BbIOOP CMUCOYHLIX NapamMeT-
pPOB NPOU3BOAMTCA LLENYKOM JIEBON KHOMKWU MbILKM KOMMbOTEPA, BBOA
uMdpOoBLIX NapameTpoB ocyulecTBnsieTca ¢ knasuatypbl K, a noga-
TBEpXaeHne BeBoda — knasuwen «Enter». Bbixog ua kakoro-nmbo noa-
NyHKTa MEHIO B NpeabiayLlee MeH OCyLeCcTBNAeTCa Knasuwen «Escy

nnn wen4ykom NeBON KHOMKU MbILLKK NO CcuMmBoOIly ‘ .
1! progaed et _—

Puc.8. OcHoBHOe OKHO nporpammbl «prdigital».

Kpome atoro, B nporpamme «prdigital» He gocTyneH aonsi npocmoT-
pa psg napameTpoB M3 MEHIO « CUCTEMHbIe HAaCTPOMKUY, KOTOPLIE Ka-
CalTCA HEMOCPEACTBEHHO YMPAaBfEHUS U HAacTPOWKM AWUCNIest pacxo-
aomepa, u touch-screen knasmaTtypa 3 MeHio «lfMogroTtoBka nsmepe-
HUN / O6BbEKT».

3.4.5. Bxog B noboe NogMEHIO OCYLLECTBMSIETCS LEMNYKOM fIEBON KHOMKK
MbILLKW MO COOTBETCTBYIOLLIEN MKOHKE B OKHE NPOrpamMMbl, BXO B MEHIO
N3mepeHuns n ApxmBbl — LLIENTYKOM NO COOTBETCTBYIOLLEN HAAMUCH.

3.4.6. C nomowubto nporpammbl «prdigital» B MeHI0 «ApXuUBbI» MOSBNSAETCA
BO3MOXHOCTb 3anncu apXMBHbIX AAHHbIX Ha MEePCOHarnbHbIN KOMIMbIO-
Tep. Anga 3anMcn apxmBHbIX AaHHbIX HEOBXOOUMO HaxaTb KHOMKY JKC-
nopT, B OTKPbIBLLEMCH OKHE BBECTU AAaTy W BPEMS Hayana n OKOHYaHUs
TpebyemMoro vHTepBana apxvBMpOBaHUA U HaxaTb KHOMNKy CtapT (CMm.
puc.9). Ha MK oTkpbIBaeTCst OKHO COOTBETCTBYHOLLEN ANPEKTOPUN, B KO-
TOPOM MPOU3BOAMTCS 3aMnUCb apxMBHbIX AaHHbIX B bopmarte csv. Ons
KOPPEKTHON 3anMcyn Heobxoanmo NpUCcBOUTL hbarny Homep nnn Hasea-
Hue Tekywero obbekTa. ocne Haxatus Ha K kHonkn « CoxpaHUTb»
Ha4yMHaeTCcs nepefada apXmMBHbIX AaHHbIX TEKYLLEro obbekTa.
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Mo 3aBepieHun nepegayvm Ha akpaHe K B nosne nporpammbl «prdigital» no-
SIBNSIETCA HAAMUCb «YCNEeLWHO 3aBepLUeH».

SKCNOPT apXMBHbLIX 3anucen

O6vekT 1

Puc.9. OKHO «QKCNOPT apXMBHbIX 3anucen».

3.4.7. B nporpamme «prdigital» B MeHo «lMpunoxeHnsa» nmeetca JONOMHU-
TenbHoe nogMeHio «CoxpaHeHue [ 3arpy3ka KoHdurypaumm»
(pnc.10), ¢ NOMOLLBbI0 KOTOPOro BO3MOXHA 3anncb U coxpaHeHue Ha (1K
HacTpoeyHou 6a3bl 06BbEKTOB, a Takke 3anUcb B NamATb pacxogomepa
COXpaHeHHOW paHee 6a3sbl NpyM HeobXxoaUMOCTU MpOBeAEeHUs NOBTOP-

HbIX U3BMEPEHNI Ha 3TUX OO BbEKTAX.

CoxpaHenue ycnewHo 3aseplieHo
Mms: 2014-02-17_16-48-04_1200008

< MamepeHun m APXHBL >

JArpysnTs

< Wamepennn ApxuBs >

Puc.10. MeHio «CoxpaHeHue / 3arpy3ka KOHUrypaumm».
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3.4.8. B cnyyae nponaganusa cesasu ¢ MK (06pbiB kabens, NNoxXon KOHTAKT B
pa3beme), Ha MoHuTope MK B CTpoke COCTOsIHMA nNporpamMMbl NOSBS-
eTcs nnaeawwas Haanucb KpacHbiM uBeToM «HeT cBs3u ¢ npubo-
pom» (puc.11).

< WNameperna ApxuBsl >

Puc.11. Uupgukaumsa Ha MK npu oTCyTCTBUMU CBA3M C pacXofOMEPOM.

p 4 5“ “”"%ET



4. NOPAOOK PABOTbI

41.

[nsa Bknio4yeHna pacxoaomepa HeobXoaMMO HaKaTb U HECKOINbKO ce-

KyHO yoep>XXnBaTb KHOIMMKY © . I'Ip|/|6op BXOOUT B peXmnMm caMoTeCTu-

poBaHWs, Ha aucnnee nHauumpyetcsa 3actaBka (cM. puc.12). o okoH-
YaHUN CaMOTECTUPOBaAHMA Ha AUCNIIEN BbIBOAUTCA OCHOBHOE MEHH0
(cm.puc.4).

Puc.12. 3actaBka Ha gucnnee B pexnmMme camMmOoTeCTUPOBaAHUA.

4.2.

Heobxogumo ybeauTbecs B gocTaTtovyHocTu 3apsiga AB no vHankauum
Ha aucnnee. Mpu HegoCTaTOYHOCTU 3apsiaa — MNOAKMOYUTL BHELLHUNA
NCTOYHUK nNuTaHus. MNpu aTom obecneymBaeTcsa paboTta pacxogomepa u
ocyulecTBnsieTcs 3apsa batapew.

4.3. lNepen Ha4Yanom namepeHnn HeobxoanmMo NoAroToBUTbL NpMbop K pabo-

4.4.

4.5.

Te, BBeAs B PAacxO4OMep YCTaHOBOYHble MapameTpbl, COOTBETCTBYHO-
LLMe KOHKPETHOMY KOHTPONMPYEMOMY OOBLEKTY WU MPOM3BECTM OCTallb-
Hble HacTponkn (cm. pasgen MYCKOHANAOOYHBLIE PABOTbI uvH-

CTPYKLMM MO MOHTaXy Ha pacxogomep).

Ecnn nameHancs tmn ucnonb3dyemon gna unamepeHun napbl MN3A, 10
Heobxogmmo B MeHio lMoarotoBka uamepeHuun / MNMapameTpbl U3me-
puTenbHon cuctembl / Tun part4yuka yctaHoButb Tpebyembin Tun (HY
unn BY), BBeCTM macnoptHoe 3HadeHne pa3oBOM CKOPOCTU B MEHIO
Pa3oBas CKOPOCTb 1 AOMNOSHUTENBHOWN 3aepXKku B MeHto MNMoaroTos-
Ka namepeHun / lononHutenbHble NapameTpbl / KanubpoBka gon.
3agepxku / lon. 3apgepkkKa aAng 4aHHOW Napbl 4aTYMKOB.

B namatu npubopa Tmn gatymka CBsSi3aH CO 3HAYEHUEM a3oBOW
CKOPOCTU N OOMNOSTHUTENBHOW 3a4epXXKU AN OCHOBHbIX Nap AaT4YMKOB.
MoaTomy B AanbHenwem npu Bblibope Tnna gatymka npudop Oyaet a.-
TOMaTM4Yeckn NPOu3BOANTb YCTAHOBKY HEOOXOAMMbIX 3HaYeHW napa-
MeTpoB (©ba3oBOW CKOPOCTU M OOMOSMHUTESNbHOM 3aLep’KKM OCHOBHOW
napbl 4aTYMKOB.

Mepentn B okHO U3mepeHusa /| Pacxon v nHuumManuanmpoBaTb KHOIMKY
Craprt. locne nosBneHus coobueHna 3anycTutb uamepenua? [a,
HeT HaxaTb kHonky [la. B npaBom BepxHeM yrny aucnnest psagom co

3HAYKOM KapTbl NAMATN NOABMASETCHA 3HAYOK \/V\ «CUHYC», CBUAE-
TeNbCTBYOLMI O BblpaboTke 3oHAMpYyoLLero curHana (cm. puc.13).
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Pacxoa, M3/y

Puc.13. OkHo «M3mepeHusa / Pacxon».

Ha gucnnee vHAMUMPYIOTCHA M3MepsAeMble 3Ha4yeHUs 0O6beMHOro
pacxoga, npamoro, obpaTHOro n cyMmapHoro o6bemMoB, TEKYLLEN CKO-
pPOCTM MOTOKA, a Takke COOBLLEHNS O HelTaTHbIX CUTyaumnsaX, BO3HUKa-
lowmx npy pabote pacxogomepa, U NpoOM3BOAMTCS 3anNnCb B apxuB Te-
KYLLUMX U3MEPEHHbIX OAHHbIX.

Mpwn HaxkaTun Ha KHoNKy JlonosnH. Ha gucnnen BblIBOOUTCA psaL na-
pamMeTpoB, XapaKTepu3yoLLMX NpoLecc N3MepeHust.

Mpu HaxaTum Ha kHonKy CurHanbl Ha gucnnee MHANLUUPYETCS OK-
HO C rMcTorpaMmmMamMmu amnanTya NpsiMon n o6paTHOM NONYBOSH ynbTpa-
3BYKOBOrO CurHana, obHapyXeHHbiX B pesynbTaTe aBTOMaTU4eCKOW
HaCTPOWKN Ha NPUHUMAaEMBbIN CUrHan.

B pacxogomepe peanu3oBaH BbiBOL pe3ynbTaTOB M3MEpPeHun Ha
Aucnnen KpynHbiM WpUgTOM, Ans Yero B MeHio U3mepeHus KHorka-

A

v y y
MU NIn Bbl6paHHbII/I napameTp BblaendeTcaA paMKoOn TeMHO-

CMHEro LBeTa, Nocre Yero HaxxnumaeTcs KHomMka , U goctaToy-
HO MPUKOCHYTbCS NanbLeM K BbibpaHHOMY napameTpy. Kpome nHavka-

32
A Es7eT



4.6.

UMM 3HAYEeHU BbIOpaHHOro napameTpa KpynHbIM LWPUAGTOM, Ha AMc-
nnen BbIBOOATCS BCe TekyllmMe pesynbTaTbl U3BMEpPEeHNn, a Takke rmcTo-
rpaMma M3MepsieMoro napameTpa B peanbHOM Maclutabe BpeMeHMm,
KoTopast MOXeT ObITb pa3BepHyTa Ha BeCb 3KpaH. [Ansa Bo3Bparta B Me-
HI0 U3MepeHunsa HaxxmmaeTcs KHoMka 3akpbITb.

Mpn HaxaTum Ha kHonky CTon Ha aucnriee NosBNSeTCss OKHO C COo-
obweHnem OctaHoBUTbL u3MepeHua? fa, Het. Haxatnem Ha KHOMNKy
[da wn3amepeHna ocTaHaBnMBalOTCSA, B apxvBe (UKCUpYyeTCs BpeMsi
OCTaAHOBKM U3MEPEHUN N apXMBUPYIOTCA U3MEPEHHblIe NapaMeTpbl 3a
npowieallee Bpemsi.

AHanormyHbIM obpasom NpPomM3BOAUTCS M3MEPEHME Tenrna, MacCoBOro
pacxoda v TensI0OBOM MOLLHOCTM MPU UCMONb30BaHNN JAaTYMKOB TeMMe-
paTypbl 1 gaBneHusi, Tbo No HUX JOrOBOPHLIM NapameTpam.

[na nHankaumm namepeHuin Tenna HaxumaeTcs kHonka Tenno B
MeHlo U3mepeHus. Ha gucnnee vHOUULMPYIOTCS U3MepsieMble 3Haude-
HMUSI MacCOBOrO pacxoga, TENNOBOWM MOLLHOCTW, HaKOMSEHHOW MaccChl
N3MepAEMOM XNOKOCTU N KonudecTtsa TennoTbl (puc.14).

G 0.033 ¥4 M+ 00238 ~
v 3 3 = :
E 0.369rkan/y W+ 0.3510 rkan
HeT
— | [t ]
Aononk. I CurHans \

Puc.14. OkHo «M3mepeHus | Tennoy.

4.7.

Mo aHanormm ¢ namepeHnem pacxoga Ha gucnnen npundéopa moryt
OblTb BblBEAEHbl pe3ynbTaTbl U3MEPEHUN KPYMHbIM LWPUATOM, a npu
HaXkaTUM Ha KHOMKy JlONOsH. Ha AMChNen BbIBOAUTCA OKHO, B KOTOPOM
oToGpaxaeTcs cTaTyC KaHanoB TemnepaTypbl U AaBneHus, a Takke UX
TeKyLme n3aMepeHHble 3Ha4YeHns.

BHUMAHMUE! Bce n3amepeHHble 3Ha4yeHnda TeNsoBbIX NapaMmeTpoB
TENNOHOCUTENS U KaHarnoB TemnepaTypbl W AaBreHus SBRASTCA crpa-
BOYHbLIMM M UX METPOSIOTNMYECKMNE XapaKTEPUCTUKN HE HOPMUPYHOTCS!
[na BbiBOOa m3amMepuTenbHOW WHOpMauuu no mHTepdency RS-485
Heob6Xx0AMMO YCTaHOBUTb NapameTpbl CBA3M B MeH0 HacTtpouku ne-
pucepun /| Hactponka RS-485 (CM. MHCTPYKLMIO MO MOHTaXy) U NoAa-
KITIOUYNTb BHELUHUW NPUEMHUK K pasdbeMy «RS-485» Ha BI.

4.8. [1na BbiIBOOgA U3MEPUTENBHON MHGOPMaLMN Yepes YHUBepCanbHbI Bbl-

4.9.

xo4, B MmeHo Hactpounkn nepudepum / Hactponkn yHmBepcanbHoro
BbIxo4a Npou3BoauTcs BbIOOp pexuma paboTbl yHMBEPCASIbHOMO Bbl-
Xxo4a v gpyrme Heobxoanmble HAaCTPOMKN B 3aBUCMMOCTW OT BbiGpaHHON
PYHKUMM (CM. MHCTPYKLUMIO MO MOHTaXy), @ BHELLUHWUIA NPUEMHUK CUTHa-
na nogkritodaeTca K pasbvemy «MIM.» Ha BI.

B uensx akoHoMun pecypca 6atapeun, Yyepe3 BPEMEHHOW MPOMEXYTOK
oT 1 go 30 MuH, ycTaHaBNMBaeMbli B MeEHIO CUCTEMHbIE HAaCTPOWUKM /
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MapameTpbl aHeprocbepexeHUsa (CM. MHCTPYKLMIO MO MOHTaxy), no
OKOHYaHUN MaHUNynsauMi C KHOMKamMu KnasumaTtypbl UM NpekpaeHus
ncnonb3oBaHWs AUCNnes B pexume «in-touch», gucnnen pacxogomepa
racHeT. [ns BKIOMEHWA AUCnries OOCTaTOYHO K HeMYy MPUKOCHYTLCS,
UnNn HaxaTtb NoOY KHOMKY Ha KnasuaType, Npyu 3TOM BO30O6HOBNSETCSH
MHOWKaUUA TOro NyHKTa MEHK, B KOTOPOM pacxogoMep Haxoauncs ne-
pen oTKNIYeHneM aucnres.

B cnyyae otcytctBMA Kakmx-nnbo mMaHunynauum ¢ npubopom (m3-
MepeHUs He NMPoM3BOOATCH, OTCYTCTBYET CBA3b N0 MHTepdeNncy, He uc-
nonb3yeTcsa Knaematypa, He 3afaHbl napameTpbl paboTbl MO pacnuca-
HWUIO) Yepe3 5 MUH. pacxooMep BbIKITHOYaeTCs.

4.10. Apx1BrpoBaHue pesynbTaToB U3MEPEHUI
4.10.1. NMpocMOTp apxnBOB OCYLLECTBNSETCH U3 Nlo6Oro MeH HaxaTnem Ha

LOG
KraBunaTtype KHOIMKU UM NpuUKOCHOBEHNEM K CTPOKEe ApXVIBbI > Ha

v A vV EB
aucnnee, n nepebopom 3anucen KHorkamm , n (cm
puc.15).

4.10.2. Mpwn ncnonb3oBaHnn OyHKUUK «in-touchy» aucnnes QOCTyn K apxuB-
HbIM 3anncsiM NPOM3BOAUTCS Kak BbIBOPOM AaTbl U BPEMEHU apXMBUPO-
BaHUS MpU HaxaTun Ha I/IKOHKy, Tak u nepebopom KHOMOK E

| EAS
VIJ'IVI. I'Ipm HaXXaTun KHOMOK EJVIHVI@ Ha aucnnee nodaBriAaeTcA
nepBaa nnn, COoTBeTCTBeHHO, NnocrieaHAa apxXxmBHaa 3arnncob.

//s INET
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< Namepennn

< Wamepenns

Puc.15. OkHO «ApXUBbI».

4.10.3. KHonka padomkmn oTKpbIBAET JOCTYN K NPOCMOTPY rpadonyeckmx xa-
paKTepUCTUK U3MepSeMOoro pacxoga unv obbema B pearnbHOM BpeMeHU
3a BBEEHHbIV NpeaBapuTeNbHO NHTepBa apXMBMpPOBaHUSI.

4.10.4. Bbixog n3 nogmeHto Npahmkn nNponsBoanTCA HaaTUeEM KHOMKU n

NN KHOMKN . Pa3Huua 3aknw4aeTtcss B TOM, YTO npun Haxatnn Ha

~

KHOMKY B HWXXHEN YyacTu aucnres otobpaxaeTcs %aKT NCnosb30-
BaHuA mMeHio Mpadukm nosiBneHnem nog CUMBOSIOM

3Ha4yka [9]
(pnc.15).

Mpn pabote ¢ npubopom B nporpamme «prdigital», aHanorm4yHo
NPOUN3BOANTCA BbIXOA U3 NOAMEHI0 JKCMOPT, NPU 3TOM (PakT UCMOSb-

30BaHNA 3TON0 MEHH 0T06pa>|<aeTc;| noasneHnem nog CMMBOJIOM

3Ha4ka (pnc.16).
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Puc.16. OTobpaxeHne ncnonb3oBaHUA OKOH «I'pacdmnkn» n «kcnopty.

[nga 3akpbITMs 3TUX 3HAYKOB HEOOXOAMMO K HUM MPUKOCHYTbCH
(WenKHYTb NeBOM KHOMKOW MbIWKK), MOCMe 4Yero Ha 3aTeMHEHHOM
9KpaHe noSABMATCA HaAMWUCKU, OTMEeYeHHble 6enblM  KpecTMKOM
(pnc.15), n ceuaeTenbCcTByOWME 06 MCNOMBL30BAHUM 3KCNOpTa apXmB-
HbIX 3anncen U apxmBHbIX rpadukoB. [ns CTUpaHUs HAAMUCEN HYXHO
MPUKOCHYTLCA K 6GENOMY KPECTUKY.

4.10.5. MNpn HaxXaTuUy Ha MKOHKY NOSIBNAETCS BO3MOXHOCTb OYMCTKU ap-
XMBOB TEKyLLEero obbekTa, NPMYEM Ha 3KpaHe nosiBrsieTcs npegynpe-
xaawowas Haanueb (puc.17). [Ins o4MCTKM apXMBOB HaxaTb KHOMKY [a,
AN OTMEeHbI onepaummn — KHomnky Her.

OYMCTUTL apxme Tekyutero obvexkTa?

[ ACRRE 8 C R Oyayy cOpoweHl.

Puc.17. OKHO OYMCTKM apXMBOB TEKyLLEero oobeKkra.

4.11. B okHe [dokymeHTaums (puc.18) OOCTynHbl ANA YTEHMS HacTosiee
PYKOBOACTBO MO 3KCNyaTauMm M UHCTPYKLMS MO MOHTaXy Ha pacxo-
aomep, 4To obneryaeT paboTy ¢ NpUBGOPOM MU €ro MOHTaX NpU OTCYT-
CTBMM Ha OOBbEKTE IKCMyaTauumn NepcoHanlbHOro KOMMbTepa Unu ne-
YaTHOro M34aHWs AKCMNNyaTauMOHHON OKYMEHTALMW.
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Puc.18. OkHoO «[loKymMeHTauuns».

Mpn ucnonb3oBaHuM nporpammbl «prdigital» pykoBoaCTBO MO 3KC-
nnyataumm u MHCTPYKLUUSA NO MOHTaXy BbiBOAUTCA Ha akpaH 1K B cop-
mate pdf. Ons yreHna gokymeHtaummn Ha MK gomkHa ObiTb ycTaHoBNE-
Ha nporpamma Adobe Reader.
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5. BOSMOXHbIE HEUCIMPABHOCTU N METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocoBHOCTbL pacxoioMepa XapakTepusyeTcs
HanMyneM MHAUKaLMN U3MepseMblX NapaMeTpoB, a Takke 3Ha4YeHUAMN
YCTaHOBOYHbIX NapaMeTpoB, BBEAEHHbIX B MONIHOM oGbeMe 1 B 3adaH-
HbIX Npeaenax.

5.2. B pacxogomepe nepuoavyecku npousBoAMTCSH aBTOMATUYECKUA KOH-
TPOSib B peXnmMe camMoTeCTUpOBaHWS C MHAuKaunen B okHe U3mepeHus
(cm. pnc.19) kopgoB HewTaTHbIX cuTyaumi (HC) KpacHbIM LBETOM,
Hanpuwmep:

Ob6wexT 1

N3mepeHns

0.000 M4 [v+ 0159 w

I & 0018 w

0.141 u’J

Puc.19. OtobpaxeHune kopa HC B okHe «U3mepeHuns/Pacxon».

Mpn HaxaTum Ha MKOHKY c obo3HaveHnem HC, packpbiBaeTcsa Oo-
MOMHUTENbHOE OKHO, B KOTOPOM MPOM3BOANTCS pacLumMcpoBKa BO3HUK-
Wwen HewTaTHOM cutyaumm (puc.20):

HewTaTHbIE CUTYauumn

HeT curHana

Qs
v z

Puc.20. Npumep oTo6paxxeHus pacwmdposku HC.

OtobpaxeHne B koge HC HeckonbkMx eauHUL CBUOETENLCTBYET O
BO3HWKHOBEHUN OOHOBPEMEHHO HECKOJIbKMX HELUTaTHbIX CUTyauui
(puc.21).
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HewTaTH

Apxuebl >

ble CUTyauun

t1-t2 < At

M+
W+

0.1553 r
-0.0000 rkan

E’ 7 0.000 /4 J|M+ 0.1553 T
i o S = OCTaHOB HaKONNEHMR Tenna
;9 0.000rkan/s W+  -0.0000 rxan
G 0.000 /4
tane E  0.000 nan/y

Puc.21. NMpumep otobpaxeHus pacwumdppoBKu Heckonbknx HC.

Pacwundposka kogoB HC B okHe Pacxop, npuynHbl BO3HUKHOBE-
HUSA U MeToObl UX YCTpaHEHNA NpuBeaeHbl B Tabn.3.

Ta6nuua 3
Kog Onucanue HC BeposiTHas npuynHa MeTopn ycTpaHeHus
b000001 KpaTkoBpemeHHas | )
noTeps curHana
1. HenpasunbHas 1. TlpoBepuTb  NpPaBUNBHOCTb
HacTporika npubopa. YyCTaHOBIIEHHbIX NapaMeTpOoB.
2. OTcyTcTBME 3anonHeHust|2. Y6eanTbesa B 3anofHEHUN Xna-
XngkocTbto TpybonpoBoga |[KOCTblo TpybonpoBoga M OTCyT-
U HanNu4une B XMOKOCTU |CTBMM  3HAYUTENbHbIX  ra30BbIX
DOMbLUIOro KoNMyecTBa ra- |BKITHOYEHUN.
3a.
3. HeucnpaBHocTb B anek- |3. [lpoBepuTb LEMOCTHOCTL WU
TPUYECKMX COEOMHEHMAX  |HAageXHOCTb coeamHeHun M3A ¢
M3A c BI. BI.
b000010 HeT Y3C 4. HapyweHune yctaHoBkn |4. [lpoBepuTb  NpaBUNbHOCTb
M3A Ha TpyGonposog,. YCTAHOBKM U KA4YeCTBO KpenneHus
M3A Ha TpybonpoBoae, Hanuume
CMaskym nog wuanyyawowen no-
BepXHOCTbiO [MOA.
5. Hannune otnoxeHnn Ha |5. pyM HegoCTaTOYHOM YPOBHE
BHYTPEHHEN NMOBEPXHOCTM [CUrHaNa YycTaHoBuTb [1OA Ha
Tpybonposoaa. APYrom y4acTke.
6. HencnpaBHocTb NM3A. |6. [MpoBeputb paboTocnocob-
HOCTb KaHana ¢ gpyrumm MNOA.
7. OTkas BI. 7. O6paTnTbCA B CEPBUCHBIN
LEHTP.
owné BBeaeHbl HenpasunbHble  |[[1poBEpPUTbL YCTAHOBMEHHbIE Na-
b000100 tnoka 3Ha4yeHNs YCTaHOBOYHbIX  (pameTpbl
onepartopa
napameTpos
MN3mepeHHoe 3HayeHune [MpoBepuTb NPaBUNbLHOCTL YCTa-
b001000 (lMpeBbiweHne Quarc|Pacxoaa NPEBLICUNO AOMY- [HOBIEHHbIX MAapPaMeTPOB
CTMMOE 3Ha4yeHue
b010000 Q> Qs Pacxop 6onblue BepxHen |[IpoBepuTb NpaBUbHOCTb yCTa-
yCTaBKM. HOBJITEHHbIX NapaMeTpoB
b100000 Q < Qu Pacxon meHbLue HkHen  TpoBepuTb NpaBUNbLHOCTL yCTa-
yCTaBKM. HOBJITEHHbIX NapaMeTpoB
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Pacwudposka kogos HC B okHe Tenno npueeneHsl B Tabn.4.

Ta6bnuua 4
Koa Onucanne HC BeposaTHaga npuyunHa
OcTtaHoB Hakon-
b000000001 neHns Tenna M- n.5.8
b000000010 OTkas gatyuka |O6pbiB kabens MN3A
pacxoaa
b000000100 Q<0 HeT pacxoga
000001000 | OTK83 AATUMKA |ne o a6ens TMCT
Temnepatypbl Ne1
000010000 | OTK@3 AATUMKA |he ) o a6ens TIIC2
TemnepaTtypbl Ne2
b000100000 Orkas naruka Ob6pbiB kKabena gaTynka gaBneHus
AaBneHus
001000000 HL-t2<AL PasHocTb TemnepaTyp B nogatoiem n obpatHom Tpy-
6onpoBoAax MeHbLLE YCTAHOBIEHHOIO 3Ha4YeHUs
b010000000 G > Ggy MaccoBbI pacxof 6onblue BEpXHEN YCTaBKM.
100000000 G <Gw MaccoBbIN pacxo MEHbLLE HUKHEN YCTaBKM.

5.4. NMop HewTaTHOM cuTyaumen NnoHMmMaeTca cobbiTne, NPy KOTOPOM BO3HU-

KaeT HeCOOTBETCTBME M3MepseMblX MapaMeTpoB MeTPONOrMyecknm
BO3MOXHOCTAIM pacxogoMepa unn npyv KOTOPOM M3MepPEeHUsi CTaHOBAT-
Csl HEBO3MOXHbIMW BCNeaCTBME HapylleHus ycnosuin nameperus. HC
hUKCUpyeTCs, eCnu ee ANMTeNbHOCTb He MeHee 1 cekyHab!.

O6paboTka pacxogoMepoM HewTaTHbIX CUTyauun npoM3BOAUTCS
cnegytwowmum obpasom. lNpu HactynneHmn HC B mMeHio WUamepeHus
dukcmpyetca kogq HC, B npaBon BepxHeEW 4actu gucnnesi cnesa oOT
3Hayka «CUHYC» MOSIBMSIETCA BOCKNMUATENbHbIA 3HAK KpacHOro uBeTa,
a B apxmB 3anucbiBaeTcs cooTBeTcTByOWMI ko HC.

5.5. O6bpaboTtka nponagaHnsa Y3C 3aBUCUT OT COOTHOLLUEHNSA ASIUTENBHOCTH

otcytcTBua Y3C 1 3agaHHOro 3HayeHus napametpa Bpems nHepuum,
B MeHio lMoarotoBka namepeHun / O6paboTka pe3ynbTaToB, KOTO-
poe MOXeT ycTaHaBnmBaTbCs B AnanasoHe oT 5 o 300 c.

Mpu kpaTkoBpeMeHHOM nponagaHun Y3C B namepuTenbHOM KaHa-
ne npekpawaeTcs HakonneHne ob6bema XMOKOCTM U MPOAOIKaeTCs
WHAMKaUMSA NocnegHero N3MepeHHoro 3Ha4YeHus: pacxoaa.

Ecnu anutenbHOCTb OTCYTCTBUSA CUrHana MeHblue 3a4aHHOro Bpe-
MEHW MHepumu, To nocne nosenexHms Y3C nponsBoouTcsa pacyeT cpea-
Hero 3HadeHus pacxoga 3a Bpemsi otcytcTBua Y3C. CpegHee 3Have-
HWe pacxofa paccyMTbiBaeTCs No NocrneaHeMy 3HaYeHMo, U3MEPEHHO-
My nepeg nponagaHunem Y3C, 1 nepBoMy 3HAYEHUIO, UIBMEPEHHOMY MO-
cne nosineHua Y3C. lMonyyeHHoOe cpefgHee 3HA4YeHWe Ucnonb3yeTcs
Ans pacdeta npupaweHna obbema 3a Bpemsi otcytcTBua Y3C. Pac-
CYUMTaHHOe npupalleHne obbema fobasBnsieTca K 3HavyeHuo obbema,
HaKoMmneHHOMYy K MOMeHTY nponaganusa Y3C, nocne yero npoaoskaeT-
CS NpoLecc n3MepeHus pacxoda v HakonneHns obbema.

TPYTINA KOMMAHMI

B3NET
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5.6.

5.7.

5.8.

5.9.

Ecnn gnutenbHocTb oTcyTcTBUS Y3C NpeBbICUT BpeMsi MHEPLUN,
TO0 dukcupyetca HC Het Y3C c kogom b000010, npekpawjaetcs
HakonneHne obbema, MHOMUMPYETCA HyfeBOoe 3HayeHwe pacxoda U
HaymMHaeT paboTaTb CHETUYNK BpeMeHun oTcyTcTBus Y3C.

B cny4yae nosisneHna Y3C pacxogomep BO30OHOBMSET naMepeHune
pacxofa u HakornneHne obbema co 3HavyeHus obbemMa, HaKOMNMEeHHOro K
MoMeHTy nponagaHus Y3C. Bpems otcytctBus Y3C cukeupyetca B
apxuBe.

Ecnn ckopocTb noToKa XnOkocTu npesbilaeT 3HavyeHne Makc. cko-
poOCTb MOTOKa, yCTaHOBIieHHOe B MeHi lMoarotoBka uamepeHun /
O6paboTtka pesynbraTtoB, TO (hukcupyetcsa HC MNMpeBbiweHne Quakc C
kogom b001000, npekpallaeTcs HaKomMmeHne n apxuBupoBaHme obbe-
Ma, HO NPOAOSPKAETCA U3MEepeHNe U UHOAUKaAUMS U3MEPEHHOro 3Hade-
HUS pacxopa.

Ecnn 3HayeHune pacxoga 6ornblle YCTaHOBMEHHOrO 3HAaYeHUs1 BEPXHEN
ycTaBku no pacxogy B meHwo lNMoarotoBka namepeHun /| Ob6paboTtka
pe3ynbTtaTtoB (BepxHAs ycTaBKa) WM MeHblle 3HA4YeHUs HUKHEN
yctasku (HwxHasa ycTaBka), To comkenpyrotesa kogbl HC (010000 unum
1000000 COOTBETCTBEHHO), MPOLOSMKAETCHA HaKomnseHne obbema W
n3aMepeHune pacxoga.

Mpn namepeHun Tenna otkas nboro kaHana (pacxoga, TemnepaTtypsbl
UnNn gaBneHnsa) UnNu npesbllleHne YCTaHOBMNEHHOro rpagneHTa Temne-
paTypbl NPUBOAUT K OCTAHOBKE HakornneHus Tenna. [Npu npesblileHnm
YCTAHOBMNEHHbIX PaHUL, MaccoBOro pacxoga (UKCUpyeTcs COOTBET-
cteyowas HC, HakonneHne Tenna npogorkaeTtcs.

B cnyyae Bo3HUKHOBEHUA HeucnpasHocTM unn HC npexae Bcero cne-
AyeT NpoBEpUTb:

Hanuyne n COOTBETCTBME HOPMaM HanpshXeHUs MUTaHus Ha Bxode pac-
xogomepa v 3apsaa akkymynsatopHoun 6aTtapeu;

- HagexHocTb nogcoeanHenma uenen MNO3A, TINC vnu gaTymka gaBneHus;
- HanMumne XnaKocTu N ee ABMXeHUs B TpybonpoBoae;
- OTCYTCTBME CKOMMEHUs ra3a B MecTe ycTaHoBku MNM3A.

Mpyn NonoXuTenbHbIX pe3yrbTaTax NepPeYMCreHHbIX Bblle MpoBe-
poK criegyet obpaTnTbCa B CEPBUCHBIV LEHTP (pernoHansHoe npeacra-
BUTENbCTBO) UK K N3rOTOBUTENO U3AENUSA ANs onpeaeneHnsa BO3MOX-
HOCTW ero fanbHenwlen akcnnyataumu.
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6. TEXHUWYECKOE OBCITYXUBAHUE

6.1. lNMpn kaxxgoMm Ucrnonb3oBaHMM pacxogoMepa ero pekoMeHayeTcs nop-

6.2.

6.3.

6.4.

6.5.

6.6.

Bepratb OCMOTPY C Liefbio KOHTPOSS:
cobntogeHns ycrnoBui aKcnnyaTauumnm pacxogomepa;

HanMunsa Hanps>KeHNsa NUTaHUsA B 3adaHHbIX Npegenax;

OTCYTCTBUA BHELLUHMX MOBPEXAEHMI COCTaBHbIX YacTen pacxoaomepa;
HaOEXHOCTU ANEKTPUYECKMX U MEXAHUYECKUX COEANHEHNIA.
HecobnogeHve ycnoBuin akcnnyatayum pacxogomepa B COOTBETCTBUM
c n.n.1.2.6 n 2.1 MOXeT NpMBECTU K OTKa3y npubopa unv npesBbILLEHNIO
AO0MNYyCTMMOrO YPOBHSI NOMPELLUHOCTM U3MEPEHUN.

BHelwHMe noBpexaeHus Takke MOryT MPMBECTM K MPEBbILLEHUIO
AOMYCTMMOrO YPOBHS MOrPELHOCTM u3MepeHui. [lpu  nossneHun
BHELLUHMX MNOBpPEXAEHUA u3genusa unu kabenss nuTaHus unuM CBA3U
HeobxoamMmMo 0bpaTUTbCS B CEPBUCHBLIN LEHTP WM permoHanbHoe
npeacTaBUTENbLCTBO OIS onpeaeneHnss BO3MOXHOCTU ero AarnbHenLLen
aKcnnyataumm.

Hannume HanpsikeHus nTaHnsa pacxogomepa onpegensieTcs no Hanm-
4nKl MHOUKaUUK, a paboTocnocoBHOCTL Npubopa — NO CoaepXKaHuK
MHOVKaLUUKW Ha gucnnee pacxogomepa.

Pacxogomep no BMAy UCMOSTHEHUSA U C Y4ETOM YCIOBUW SKCMyaTauuu
OTHOCMUTCS K U34enusaM, peMOHT KOTOPbIX NPOU3BOANTCS Ha cneumnanm-
3MPOBaHHbIX NPeanpuATUAX, NMBO NpeanpPUATUMN-U3roTOBUTENE.

Ha mecTe akcnnyaTtaumm BbiISBNAETCA HENCNPABHOCTb C TOYHOCTbIO
no coctaBHom yactu: BI, NM3A, agantep nutaHus, kabenn cBA3un; He-
MCNpPaBHbIA 3NIEMEHT 3aMeHSIeTCs Ha ucnpasHbln. [1py OoTKaze ogHOro
M3A 3ameHstoTcsa oba NOA napbl.

BHUMAHME! Mpun 3ameHe NOA HeobxogmMmo onpenenvtb U BBe-
CTn B npubop 3HavyeHne napametpa HyneBoe cmeweHue dt0 (cm
n.5.3.6. MHCTPYKLMN MO MOHTaXYy).

"ny6Goknin paspsa akkyMynaTopHOM 6aTapen MOXET NPUBECTU K BbIXo4y
n3 ctpost Ab unn pacxogomepa. Bo nsbexaHne atoro Heobxoanmo co-
6nogate npasBuna aKcnnyatauMm u npasuna xpaHeHus AB  (cm.
n.n.2.3.3 1 7.3 HacTosILEero pykoBOACTBA).

OtnpaBka npubopa onsa NpoBeaeHUst NOBEPKU, NMMOO peMOHTa AOSMKHaA
NpoOmn3BOANTLCS B MOMHOW KOMMMeKTauun ¢ nacnopTtom npubopa. B co-
NPOBOANTENBHbLIX AOKYMEHTaxX HeobXoANMMO yKasbiBaTb MOYTOBbIE pekK-
BU3NTbI, TeNedOoH 1 dakc oTnpasmTens, cnocob n agpec obpaTtHom Oo-
CTaBKW, a TakKe BHELUHWE NPOSIBNEHNS] HEUCNPABHOCTH.
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7. YIIAKOBKA, XPAHEHUE U TPAHCITOPTUPO-
BAHUE

7.1. CocTaBHble 4YacTu pacxogomMepa yKraablBakoTCA B TPaHCMNOPTUPOBOY-

7.2.

HYI0 CYMKy, B KOoTopoun pasmeltatotca Bll, N3A n komnnekT kabenen,
WHCTPYMEHTOB M NpUHaAnexHocten. Tyaa e nomellaeTca aKkcnnyaTa-
LWOHHas AOKyMeHTauumsa. TpaHCNopTUPOBOYHAA CyMKa CRYXWT AOfs
XpaHeHUs N TPaHCNOPTUPOBKM pacxodomepa B npoLecce aKcnnyarta-
uuun. lNMpn noctaBke NOTpPedbUTENto TPaHCMNOPTMPOBOYHAS CyMKa Ykna-
AblBaeTCs B TPAHCMNOPTHYHO YNaKOBKY.
XpaHeHue pacxogomepa [OSMKHO OCYLEeCTBAATLCA B TPaHCNOPTUPO-
BOYHOW CyMKe B COOTBETCTBUM C YCIOBUSMM XpaHeHuss 1 cornacHo
FOCT 15150. B nomelueHnn onsa xpaHeHUst He A0MKHO BbITb TOKOMNPO-
BOASLLEN MbINK, NAPOB KUCIOT, Wenoyen, a Takke rason, Bbl3blBalOLLMX
KOPPO3UI0 1 paspyLlaloLLmX N30MALMIO.

Pacxogomep He TpebyeT cneumanbHOro TeXHMYeCcKoro obcnyxuea-
HUS NPU XpaHEHUWN, KPOME aKKyMyNnAaTOpHOW BaTapewn.

7.3. XpaHeHne akkyMynsTOpHOW OGaTapen [OfMKHO OCyLeCcTBAATLCA OT-

7.4.

OernbHO OT npm6opa B CyXOM nomeLieHmnn B 3apA>XeHHOM COCTOAHUN.

BHUMAHMUE! He donyckaemcs xpaHeHue AB e pa3psikeHHOM
COCMosiHUU.

XpaHeHne AB gonyckaeTcs nNpu TeMnepaType OKpyXarLlero BO3-
ayxa ot +10 go + 30 °C.

B npouecce xpaHeHusa 6aTapeto HeobxoaMmO 3apsixaTb C Nepuo-

OVWYHOCTBLIO HE pexe odHoro pasa B 6 mecsues. epen ncnonb3oBaHu-
em Ab Takke gormkHa bbiTb NOMHOCTLIO 3apshKeHa.
Pacxogomepbl MOryT TpaHCNOPTUPOBATLCA aBTOMOOUMBbHBLIM, PEYHbIM,
XKenesHoAopPOXHbIM N aBUALMOHHBLIM TPAHCMOPTOM (KPOME HerepmMmeTu-
3MpPOBaHHbIX OTCEKOB camosieTa) npu cobniogeHun cnepyowmx ycro-
BUN:

- TPAHCNOPTUPOBKA OCYLLECTBIISAETCSH B yNakoBKe N3roToBUTENS;
- OTCYTCTBYET NpsiMOe BO34eNCTBMe BNaru;
- Temnepartypa He BbIXOAUT 3a npeaernbl oT MUHYC 25 go + 55 °C;

BNaXXHOCTb He npesblwaeT (95 + 3) % npu Temnepatype o + 35 °C;

Bnbpauma B gnanasoHe ot 10 go 500 Iy ¢ amnnutygon o 0,35 MM u
yckopeHuem ao 49 m/c?;

- yOapbl CO 3Ha4YeHMeM NMKOBOTO YCKOpeHus oo 98 m/c?;

YIIOXXEHHbIE B TPaAHCNOPTE pacxo4oMepbl 3akpensieHbl BO n3bexaHue
nageHust u coygapeHun.

//s INET



8. METOOUKA NMOBEPKH

8.1. O6wme nonoxeHunn

MeTtoguka nosepku pacxogomepa «B3JIET TPL» yTtBepxaeHa

i CU oryrn BHANP.

Pacxogomep-cyeTumk anektpomarHuTHbin «B3J1IET TMPL» npoxo-
OUT NepBUYHYIO NMOBEPKY MPWU BbINyCKe M3 NPOM3BOACTBA U Mnocne pe-
MOHTa, nepnognyeckue — B npowecce aKcnmyaTaummn.

Me>xnoBepoyHbIN MHTepBan — 4 roga.

8.2. Onepauuu noBepku

8.2.1. MNMpun nNpoBeAeHUN NOBEPKM AOMKHbI ObITb BbIMNOMHEHbLI onepauuu, yka-

3aHHble B Tabn.5.

Tabnuua 5
MyHKT Onepauuu, NpoBoANMbIE
HanmeHoBaHue onepauui OOKyMeHTa npv JaHHOM BUAE NOBEPKn
Nno noBepke nepBunyHasa nepuogunyeckas
1. BHewHWMn ocmoTp 8.7.1 + +
2. Onpo6oBaHue 8.7.2 + +
3. MNogTeepxxaeHne cooTBETCTBUSA MPO-
rpaMmHOro obecneyeHns 8.7.3 + +
4. OnpefgeneHne norpeLHOCTU pacxo-
aomepa npu nsamepeHnn obbema u
cpegHero o6bLEMHOro pacxoga 8.7.4 + +

8.2.2. lNoBepka pacxogoMepoB Npou3BoaUTCS METOAOM HEMNOCPEACTBEHHOIO
CNUYEHNA Ha NOBEPOYHbBIX YCTAHOBKAX.

8.2.2. o cornacoBaHuo ¢ opraHamn PocctaHgapTa noBepka MOXeET NpOBO-
OWTbCA MO COKpalleHHoM nporpamme. [1pyn 3TOM NorpeLHoCTb namepe-
HUA OTAENbHbLIX NApPaMeTPOB MOXET He onpenenATbCA.

8.2.3. [lonyckaeTcsa BbINOSHATL MOBEPKY HE B MOSIHOM AuanasoHe nacnopt-
HbIX 3Ha4YeHU NapamMeTpoB, a TOMNbKO B 9KCMNyaTaunoHHOM AuanasoHe
N TONbKO NapameTpoB, UCMOMb3yeMblX MPU 3KCnyaTauumun.

8.3. CpeactBa noBepku
8.3.1. Npwn npoBeaeHUN NOBEPKN NPUMEHSAETCA NOBEPOYHOE 060OpYyaOBaHME:
1) cpeacTBa M3MeEpPEHUs U KOHTPONS:

- yctaHoBka noepoyHasn «B3JIET IMY» ons noBepkn MeTOAOM M3Mepe-
Hus obbema (cpeaHero pacxoga, Macchl) ¢ npegenamMmm gonyckaemom
OTHOCUTENbHOW MNOrpewHocTn He 6onee 1/3 npenenoB AonyckaeMown
OTHOCUTENBbHOWN NOrPEeLLUHOCTN U3MEPEHUS PAaCXOLOMEPOB;

- yactotomep Y3-64 LJIN 2.721.066 TY, gnanasoH 0-150 MIy, oTHocuK-
TenbHasa norpeLlHocTb He 6onee + 0,01 %;
2) BcrnomoraTerbHble YCTPONCTBA:
- maHomeTp, FOCT 2405, ananasoH 0-2,5 Mla, kn. 0,6;
- IBM coBMeCTUMbIN NepCOoHasbHbIN KOMMbIOTEP.

8.3.2. lonyckaetcss npuMeHeHne papyroro obopyaoBaHusi, npubopoB  w
YCTPOWCTB, XapaKTepUCTUKN KOTOPbIX He YCTynawT XapakTepucTukam
obopygoBaHus u npubopos, npuBeaeHHbix B n.8.3.1. MNpun oTcyTcTBUN
obopyaoBaHMs M NpMOOPOB C XapaKTEPUCTUKaMMK, He YCTynaroLmMmn
yKasaHHbIM, MO COrfacoBaHUK C npegctaBuTenemM opraHa PoccrtaH-
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AapTa, BbIMOMHAKLWMUM NOBEPKY, AOMNycKaeTca npuMeHeHne obopyao-
BaHWS N NPUOOPOB C XapaKTepUCTUKaMM, OCTATOMHbIMU ANS nosyye-
HUSA OCTOBEPHOroO pesynbTata NOBEPKM.

8.3.3. Bce cpeactBa M3MEPEHUN M KOHTPOMS AOSMKHbl OblTb MOBEPEHbI U

UMeTb AEeNCTBYOLME CBUAETENLCTBA UM OTMETKN O NOBEPKE.

8.4. TpeboBaHua Kk kKBanudcpukauum noBepuTesrien

K nposBegeHuto nsmepeHui npu nosepke n obpaboTke pesynbLTaToB

N3MepeHun OonyckarTca Nuua, aTTeCToBaHHbIE B Ka4ecTBe noBepute-
N8, U3yYMBLUME IKCMNITyaTaLMOHHY JOKYMEHTaALMIO HA pacxogoMephbl m
cpeacTBa MOBEPKM, MMEKOLLME ONbIT NOBEPKN CPEeACTB U3MEPEHUn pac-
Xo4a n obbema XMAKOCTU, a TaKkKe npoLleime NHCTPYKTaX NO TEXHU-
Ke 6e30MacHOCTM B YCTaHOBIEHHOM MOPSIAKE.

8.5. TpeboBaHna GesonacHocTu

8.5.1. lpu npoBegeHMn MOBepKM OOMMKHbI cobntogatbess TpebosaHus ©es-
ONacHOCTM B COOTBETCTBMM C «[MpaBunamm TEXHUYECKOM IKCnnyaTaumnm
3MEeKTPOyCTaHOBOK notpedbutenammny» n «MexoTpacnesble npasunia no
oxpaHe Tpyda (npasBuna 6e3onacHOCTU) NpW 3KchyaTauum 3eKTpo-
YCTaHOBOK».

8.5.2. lMNpu paboTte c mameputTenbHbiMKM npubopamm M BchOMOraTesnbHbIM
obopyaoBaHneM [0SmkHbl cobntogatbca TpeboBaHus 6e3onacHocTw,
OrOBOPEHHbIE B COOTBETCTBYHOLLMX TEXHNUYECKMX ONUCAHUNAX U PYKOBOA-
CTBax Mo aKcnnyartauum npuMeHsaemMbix npnbopos.

8.6. YcnoBus npoBeaeHUs NOBEpPKU
Mpn npoBeaeHnn NoBepKN OOMKHbI BbITb COBMIOAEHbI cneayowme
yCroBUS:
- Temnepartypa okpyxatowiero sodgyxa ot 15 go 25 °C;
- Temnepartypa noBepoYHon xumakoctn ot 5 go 40 °C;
- OTHOCUTENbHAasA BNaxHocTb Bo3ayxa ot 30 go 80 %;
- aTMocepHoe gasneHue ot 86,0 go 106,7 klla;
- HaNpsbXeHue NUTaHUA NOCTOSIHHOMO Toka 24 B £ 3 %.
NMPUMEYAHUE. [onyckaeTca BbINOSHEHWE MOBEPKM B paboumx
YCMOBUAX 3KCMyaTaumm pacxogomMepoB npu cobnioaeHnn tpeboBaHmi
K yCNoBUSAIM 3KCnyaTaumm NoBEpOYHOro o6opyaoBaHms.
8.7. NMogroToBKa K NnpoBeAeHUIO NOBEPKU

8.7.1. MNepen npoBeaeHNEM NOBEPKN AOSMKHbI ObITb BbINOSTHEHBLI CreayoLmne
noaroToBMTENbHbIE PabOThI:

- NpoBepKa HanM4Msi NOBEPOYHOro obopyaoBaHMs B COOTBETCTBUM C pas-
Jgenom 8.3 HacToALWen METOOUKU;

- NpoBepKa Hann4na OENCTBYHOLLMX CBMAETENBCTB UM OTMETOK O NoBep-
Ke CpeacTB M3MEPEHUN U KOHTPONS;

- NpOBEpPKa HanunuMsi nacnopta C OTMETKOM OTAeria TEXHUYECKOro KOH-
TPONs Ha NOBEPSIEMbI PAaCXOA0MEP;

- NpoBepka cobntogeHnsa ycnosuin pasgena 8.6 HacTosALEeNn METOANKN.

8.7.2. Nepen npoBeaeHNeM NOBEPKM AOMMKHA OblTb NpOBEAEHa NOAroTOBKA K
paboTte kaxgoro npubopa, BXOASLWEro B cCOCTaB NOBEPOYHOro obopy-
AO0BaHWs1, B COOTBETCTBMM C €0 MHCTPYKLMEN NO IKCNyaTaumm.

8.7.3. lNepen npoBegeHnemM NOBepKM AoOMmkHa ObiTb cobpaHa noBepoyHasd
cxema B COOTBEeTCTBUM C [punoxeHuvem I
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8.7.4.

MogkntoveHne noBepo4yHoOro 1 BcromMmoraTtesibHoro O60pyﬂ,OBaHMFI K
pacxogomMepy BbINOJIHAETCA B COOTBETCTBUN C HacTosALWEN METOOMKON.

8.8. lpoBeneHne noBepku

8.8.1.

BHeLwwHMn ocmoTp

Mpn npoBeAeHUN BHELLUHEro OCMOTpPa AOSMKHO ObiTb YCTaHOBMEHO
COOTBETCTBME BHELUHEro Buaa pacxogomepa cregyowmm tpeboBaHu-
AM:

- Ha pacxogomMep OOoJrKeH ObITb HAHECEH 3aBOACKOM HOMeEP;

8.8.2.

8.8.3.

KOMMNEKTHOCTb M 3aBOACKOM HOMEp pacxogomepa LOMKHbl COOTBET-
CTBOBaTb YKa3aHHbIM B NACMopTe;

Ha pacxo4oOMepe He OOIMKHO OblTb MEXaHUYECKMUX MOBPEXAEHWUN U Oe-
PEeKTOB MOKPLITUIN, MPENATCTBYIOLNX YTEHUIO Haanucem n yxygllaro-
LUMX TEeXHUYECKMEe XapakKTEPUCTUKM W BRMAOWMX Ha paboTocnocob-
HOCTb.

Mo pesynbTaTam ocMOTpa AenaeTcsa OTMeTka O COOTBETCTBUWN B
npoTokone (Mpunoxexwue IN).
Onpob6osaHue

OnpobGoBaHune pacxogoMepa OCYLIECTBNSETCA Ha MNOBEPOYHOM
yCTaHOBKe.

OnpobGoBaHune gonyckaeTcsi NPOBOAUTb B OTCYTCTBUM NpeacTaBu-
Tensa opraHa PocctaHgapTa.

Mocne BkNOYEHWUs NUTaHMA U Nporpesa npubopa, U3MeHss pacxoq
Ha MOBEpPOYHOM YCTaHOBKe, HeobxoauMo ybeanTbCa B COOTBETCTBYIO-
LLIMX N3MEHEHNAX MOKa3aHUN pacxogomepa.

MoaTBepxaeHMe COOTBETCTBUA NporpaMmMHOro obecnevyeHums

Onepaunsa «[lNoarsep)xaeHne COOTBETCTBUS MpOorpammMHoOro obdec-
neyvyeHns» BKMOYaeT:
onpegerneHve UOEHTUPUKALUMOHHOMO HaMMEHOBaHUS MPOrpaMMHOro
obecneyveHuns;
onpegeneHve Homepa Bepcun (MOEHTUMUKALWMOHHOIO HOMepa) npo-
rpaMmHoro obecnedeHus;
onpeaenexne umgpoBoro naeHtTugukatopa (KOHTPONbHONM CYyMMbl UC-
NOJSTHAEMOro Koga) nporpaMMHoro obecneyeHums.

MpousBoguTca BKMOYEHUE pacxogomepa. ocne nogaym nutaHmA
BCTPOEHHOE nporpammHoe obecneveHme (MO) pacxogomepa BbIMOMHSA-
eT psag camoguarHOCTMYECKMX NPOBEPOK, B TOM 4uChe MPOBEPKy Le-
NOCTHOCTU KOH(UIYPaLMOHHbIX AAHHbIX U1 HEU3MEHHOCTU UCMOSTHAEMO-
ro koga, nytem pacyeTta v nybnmkaumm KOHTPOSIbHOW CyMMbI.

Mpn aTOM Ha MHAMKaTope pacxogoMmepa (UNn Ha NOAKMIOYEHHOM K
MHTepPENCHOMY BbIXOQy pacxogomepa KoMmnbioTepe) ByayT oTpaxaTb-
cs cnegyowime AaHHble:
naeHTndnKaunoHHoe HammeHoanwme MO;

HoMep Bepcumn (naeHTnmkaumoHHbln Homep) MO;
Luundposon naeHTudukatop (KoHTponbHas cymma) 0.

PesynbTat nogTBepXaeHUs coOOTBETCTBUA NporpammHoro obecne-
YEeHNs cYMTaeTCs NOMNOXUTENbHbLIM, €CMN NOSTyYEeHHble MAeHTUdMKaLUK-
OHHble aaHHble MO CU (npeHTudurKaunmoHHOE HauMeHOBaHWe, HOMep
Bepcun (MOEHTUPUKALUMOHHBIN HOMEpP) U LUUMPOBON MOEHTUDUKATOP)
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COOTBETCTBYIOT MAEHTUPUKALUMOHHBIM [aHHbIM, yKasaHHbIM B Onuca-
HUKX TUNa cpeacTBa N3MEPEHNN.

Mo pesynbTaTam nNOATBEPXAEHUS COOTBETCTBUSA NPOrpamMMHOro
obecneyeHna genaeTca oTMeTka O cooTBeTcTBUM B npoTokone (Mpwu-
noxexwve ).

8.8.4. OnpeaeneHne nNorpeLLuHoCcTn pacxogomMepa

OnpeneneHve OTHOCUTENbHOM MOrPELLUHOCTM pacxogoMepa npwm
n3mMepeHun obbema (cpegHero o6 bEMHOro pacxofa) XuakocTn NpoBo-
ANTCSA HA NOBEPOYHOWN YCTAHOBKE Mpu 3HadYeHusix pacxoga — 0,05-Quave,
0,1-Quaus, 0,5-Quans (pacxon yctaHaBnuaaeTcs ¢ gonyckom + 10 %).

Pacxon Quave ONpeaensieTcst no oopmyne:

Quane = 2,83-10° v DN?, M3y, (8.1)
roe: v=10,6 m/c;
DN — gnameTp yCrnoBHOro npoxoda Tpybonposoaa, MM.

OTHOCKTENbHAA MNOrPEeLIHOCTL ONpeaensieTcss CpaBHEHUEM aewn-
CTBUTENbLHOIO 3HadeHus obvema V, (cpegHero obbemHoOro pacxoga
Quocp) ¥ 3HaYeHNss obvema V., (cpeaHero obbemHoro pacxoga Quw), 13-
MEePEHHOro pacxo4oMepOM.

8.8.4.1. lNpun noeepke cnocobom namepeHna obbema B Ka4yecTBe OENCTBUTENb-
HOro 3HadeHusi obbema V, ncnonb3yetcs 3HavyeHne obbema XXUAKOCTH,
HabpaHHOro B 06bEMHYIO MEpPY NOBEPOYHON YCTAHOBKM, UIM NOKa3aHUs
obpasuyoBoro cyetymka. [lencrteutenbHoe 3HadYeHue cpegHero obbem-
Horo pacxoga Qo cp ONpeaenseTca no popmyne:

V
Qvo cp :T_O’ (82)

n
roe: Quocp — AEWUCTBUTENBHOE 3HAYeHWe cpegHero obbLeMHOro pacxoaa,
M3/y;
Vo — felicTBUTENbHOE 3HaYyeHne obbema, M3,
Tu— BpeMsa namMepeHus, u.

8.8.4.2. lNpun nosepke cnocobom M3MepeHusi pacxoga AeNCTBUTENbHbIE 3HAYe-
HUA pacxoga n obbema onpeaenstTcs pacvyeTHbIM NyTeM:

n

2.Qu

=1 .
)

Qvo 5 — - n (83)
Vo = Quo i X Oé ) (8.4)
rae: Quo op — ACNCTBUTENBHOE 3HAYEHNE CPEAHEro 06bEMHOro pacxoaa,

M3/y;
Vo — OeNCTBMTENbHOE 3Ha4YeHne obbema, m3;
Qvoj — OeuCTBUTENbHOE 3HaYeHwe pacxoga rpu j-TOM U3MepeHuMu,
3/ .
M>/\;
N> 11 — KONIM4eCTBO OTCYETOB 3a UHTepBasn BpeMeHn Ty.

8.8.4.3. lNpwn noBepke cnocobom n3mMepeHns Macchbl Ans onpeaeneHnss AenNcTeu-
TEeNbHOro 3Ha4YeHNs Macchbl XUOKOCTU Ha MOBEPOYHbIX YCTAHOBKaX C Be-
COBbIM YCTPOMCTBOM MOMb3YITCHA NOKa3aHUSMU BECOBOro yCTPOMCTBA.
[encrButensHoe 3HadYeHne obbema npu aTom onpeaensieTcs no op-
myne:
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8.8.4.4.

v, =To (8.5)

roe: Vo — OeNCTBUTENbHOE 3Ha4YeHne oobema, MS;

— OEeNCTBUTENbHOE 3HAaYeHNe Macchl Msmepﬂemoﬁ XWOKOCTH, Kr;
p — NNIOTHOCTb XUAOKOCTH, Kr/m3.

Mepea Havyanom NOBEPKM Ha MOBEPOYHOM YCTAHOBKE C BECOBbLIM
YCTPONCTBOM HEob6XxoauMMO onpenenvTb Mo KOHTPONbHOMY MaHOMETPY
AaBneHne XnakocTn, a no TepMoMeTpy — TemnepaTypy B Tpybonposo-
Ae NOBEPOYHOM YCTaAHOBKWM. Ha OCHOBaHMM M3MEpPEHHbLIX 3Ha4YeHUn
TemnepaTypbl U AaBneHus no Tabnuuam CCCLO 98-2000 «Bopa.
YaenbHbin 06beM 1 aHTanbnus npu temnepatypax 0...1000 °C v pas-
nenunax 0,001...1000 MlMNa» onpegensieTca MNNOTHOCTb MOBEPOYHOM
XMAOKOCTW.

[HencTButensHoe 3HadveHwe cpegHero obbemMHOro pacxoga pac-
cunTbIBaeTca no goopmyne (8.2).

Onsa cHAaTua pesynbTtatoB usMepeHuss obbema C gucnnes wu
USB-BbIx0ga pacxogoMepa BbIMOSHATCA crnegyoume npouenypsl. Ha
aucnnee pacxogomepa v nogkrnoyeHHom Kk USB-BbIxogy nepcoHanb-
HOM KOMMbIOTEPE YCTaHaBMMBAETCH PEXMM BbiBOAA HA 3KpaH NnoBeps-
emoro napameTpa. llepea kKaablM M3MEPEHUEM MNPOM3BOAMTCS peru-
CTpauus HavanbHoro 3HavyeHuns obbema V. (M%), 3aperncTpMpoBaHHOro
pacxogomMmepoM. lNocne nponycka »xkuakoctn vyepes Nl B gaHHOW nose-
POYHOW TOYKE PErncTpUpyeTca KoHeYHoe 3HadeHne obbema Vi (M3). Mo
Pa3HOCTWN NOKa3aHUN paccynTbiBaeTCs M3MEPEHHOE 3HavyeHne obbema
XNOKOCTU:

V,=V, -V, (8.6)

roe: Vu — namepeHHoe 3HadeHne obbema, me,

Mpn pernctpaunn nokasaHun ¢ USB-BbIxoga v gucnness Heobxo-
ANMO MpU OOHOM M3MEPEHUM MPOMyckaTb Yepe3 pacxogoMepbl Takoe
KOSIMYECTBO XNOKOCTU, YTOBbI HabupaTb He MeHee 500 eguHuy mnag-
LIero paspsiga yCTpoucTBa MHAUKALMM NPU PEKOMEHOYEMOM BPEMEHMU
namepeHunsa He meHee 200 cex.

[Mpy HEBO3MOXHOCTU BbINOMHATL NOBEPKY C OCTAHOBKOW MOTOKAa B
Tpybonposoae, a Takke ANA COKpalleHUs BpeMeHW NOBEpKU, Aornycka-
eTCs BbIMOMHATL onpefeneHne OTHOCUTESbHOW MOrpeLHoCTU pacxo-
Aomepa TOSbKO Mo UMMYfbCHOMY BbIXOAy.

Mo nmnynbCHOMY BbIXo4y 3HayeHue obbema, N3MepPEHHOe pacxo-
AOMepoM, onpeaenseTcsa No nokasaHusM Yyactotomepa, NOAKIMHYEHHO-
ro K COOTBETCTBYHOLLEMY BbIXOo4y pacxogomepa. [epen Hayanom name-
PEHUA 4acTOoTOMEP YCTaHaBMMBAETCA B PEeXUM cyeTa MMMYNbCOB U
obHynsetca. Mo cTapToBOMY curHany MMMynbCbl C BbIXO4A pPacxoo-
Mepa HauyMHalT NocTynaTbh Ha BXo4 YyactotoMmepa. KonmyecTBo Xnako-
ctm V, (m3), npowealwen Yyepes npeobpasoBaTenb pacxoga, onpeae-
ngetcsa no gopmyne:

V, =NxK,, (8.7)

roe: N — KonnuyecTtso UMNysbCOB, NOL4CYMTAHHOE YaCTOTOMEPOM;

Ky — BEC MMMyINbCca MMMNYIbCHOIO BbixoAa pacxogomepa, M3/umn.
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MuHMManbHO HEOBXOANMBIN 06BLEM XKNOKOCTKU, NPONYCKaeMon 4ve-
pes3 pacxogomep nNpu O4HOM U3MEPEHUN, NPU perncTpaumm nokasaHum
C MMNYNbCHOIO BbIXOAA AOSMKEH ObITb TakuM, 4TOObI HAbpaTb HE MeHee
500 umnynbcoB.

M3mepeHHbI cpeaHnin O6BEMHBIN pacxond XUAKOCTWU, npolleaLllen
Yyepes pacxogomep, onpeaensiercda no opmyne:

Vv

Quicp =T—“, (8.8)

"
rae: Qwicp— M3MEPEHHOEe 3HaYeHne cpeaHero o6beMHOro pacxoda, M3/y;
Vu — U3MepeHHoe 3HayeHne obbema, M3,
Tu— BpeMa namepeHus, u.
8.8.4.5. OnpeneneHne OTHOCUTENBHOM MNOrPELUHOCTM pacxogomepa npu nsme-
peHun obbema XMOKOCTU BbINOSTHSAETCA NO hopmyne:

S — Vei = Vo

Vi

x100% , (8.9)
ol
roe: dvi — OTHOocUTenbHasa MOrpeLlHOCTb pacxogomMepa npu namMepeHum
obbema B i-TOM NOBEPOYHOM TouKe, %;
Vi — U3aMepeHHoe 3HaveHne obbema B i-ToW NMoBepoYHON ToUke, M3;
Voi — OENCTBUTENbHOE 3HA4YeHne obbema B i-TOM MOBEPOYHON TOYKe,
mS,

OnpegeneHne OTHOCUTENbHOM MOrPELIHOCTM pacxogomepa npu
n3amMepeHun cpegHero o6bEMHOro pacxoga XUAKOCTU BbINOSTHAETCA MO
dopmyne:

Qvé fidi Qvo fidi

S = x 100 %, (8.10)

vo cpi

roe: dqvi — OTHOCUTENbHAs MOrPELLHOCTb pacxogomepa npu nsMepeHun
cpeaHero o6beMHOro pacxofa B i-TOM NOBEPOYHOM TouKe, %;

Qw cpi — U3MEpPEeHHOe 3HayeHwe cpefgHero obbLEMHOro pacxoga B
i-TON NOBEPOYHONM ToUKe, M3/y;

Qo cpi — AENCTBUTENBHOE 3HaYeHne cpeaHero o6beMHOro pacxoaa
B i-TOW NOBEPOYHON ToUKe, M3/Y.

PesynbTaTbl NOBEPKN CUMTAIOTCH MOSIOXKUTESbHBIMWU, €Crin Makcu-
MaribHble 3Ha4YeHUs MOrpeLHOCTN pacxogomepa npu uaMmepeHumn obb-
emMa unu npu nsamepeHnn cpegHero o6bLEMHOro pacxofga B Kaxaon u3
NMOBEPOYHbIX TOYEK HEe MNpeBbIWAlOT 3HAYEHWUN, YCTAHOBMEHHbIX B
HaCTOsILLEM PYKOBOACTBE MO 3KCNsyaTaLlumu.

Mo pesynbTaTaM NOBEpPKU OerlaeTcsi OoTMeTka O COOTBETCTBUM B
npotokone (Mpunoxenne IN). Ecnv norpewHoCcTs N3MEPEHNS BbIXOAUT
3a npegenbl HOPMUPOBAHHBIX 3HAYEHWW, BbINOSHAETCA HCTUPOBKA
pacxogomepa, nocrie Yero noBepka BbINONIHAETCHA MOBTOPHO.
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8.9. OcbopmneHune pesynbLTaToB MNOBEPKU

8.9.1. MNonoxuTenbHble pesynbTaTbl NOBEPKM OPOPMIISAIOTCS 3anUCbio B nNac-
nopTe pacxogomepa, 3aBepeHHOM MOANUCHI0 MOBEPUTENSA C HAHECEHMU-
€M MOBEPUTENBHOrO KNenma, n pacxogomep AOnyckaeTcs K aKcnnyaTa-
LMK C HOPMUPOBAHHOW MOrPELLHOCTbLHO.

8.9.2. B cnyyae oTpuuaTenbHbiX pe3ynbTaToB MEepBUMYHOM MOBEPKU nocne
IOCTUPOBKM pacxoaomep BO3BpallaeTcs Ha NPOM3BOACTBO ANs yCTpa-
HEHUS MPUYUH OTpULATENbHbBIX Pe3ynbTaToB, NOCME Yero pacxogomep
noanexuT NOBTOPHOW NOBEPKE.

8.9.3. MNpwn oTpuuaTenbHbiX pesdynbTaTax NepUOANYECKON NOBEPKN pacxono-
Mep K NPUMEHEHUIO HE JONYyCKaeTcsl, B nacnopTe NpOn3BOAMNTCA 3anucb
O HENPUrogHOCTU pacxogomepa K 3KCniyataumm, a Knemmo racuTcs.
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NMPUNTOXXEHUE A. Bua coctaBHbIX YacTten pacxogomepa.
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TYpbl ¥ AaBMEHNS

* - CnpaBOYHbIN pasmep

Puc.A.2. Bua BTOPMYHOIo M3MepuUTenbHOro npeobpasoBaTens CO CTOPOHbI
pa3beMoB.
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[ MNa3A1 ][ Nn3A2 ] posemka sursika

PEAX.1 L B/DATA+

=z

A/DATA-

E[ GND_EXT

2|l

E PEAX.2

' RS-485 '
[ TNC1 ][ TNC2 ] po3semka @ surka

o235 AN 1 PTx.1 1| PULSE_OUT.1
5% %) (5% %% ) [2 LEADx.1 2| PULSE_OUT.2
10 2 10 2 3 LEADx.2
4 PTx.2
5 SHIELD 8uJika
6 - 03 1 +VIN
o oY |2 +VIN
201 3 GND
pPO3emkKa 4 GND

1 PRESSURE.1
2 PRESSURE.2

Bo3moxxHas cxema rnooKro4eHUss 0amyuka 0asrieHusl

_l_ +lBbIX | [MpeobpasosaTenb
BTopUHbI PRESSURE. 1 I: Funur Aasnenma
npeobpasoBaTenb PRESSURE.2 +U MUCTOYHUK
|— -U nUTaHMA

Puc.A.3. MapknpoBKa KOHTaKTOB U 0003Ha4YeHue curHanoB Ha pa3bemax BIl.
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< HamepeHua

1 — nuyesas naHenb; 2 — pa3beMbl O MOOKHOHYEHUS OamyuKos8
mewmnepamypsbl; 3 — oucnnel; 4 — pa3beM 015 MOOKMOYeHUss damyuka
OaerneHusi; 5 — pasbembl ces3u ¢ [10A; 6 — knasuamypa; 7 — pa3bem
8HeWHea0 ariekmponumaHusi, 8 — pas3beM UMIYIbCHO20 8bIX00a;
9 — pasbem uHmepgetca RS-485; 10 — pasvem uHmepgetica USB,;
11 — nnombupyrowas Hakneutka; 12 — Kpbiwka BI1.

Puc.A.4. Bug Bl ¢ OTKpPbITON KPbILUKOMW.
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26*

* - CnpaBO4HbIN pasmep
1 — usnyyaroujasi MIOCKOCMb, 2 — OmmMemKa aKycmu4yecko20 ueHmpa
Puc.A.5. NNpeo6pa3oBaTtenb anekTtpoakyctuyeckum MNIA H-222.
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1 — knasuamypa; 2 — ninombuposoyHas Yawka; 3 — na3 Ond ycmaHo8KuU
Kapmbl namsmu; 4 — yanybneHue 8 aKkpaHe 05151 NoMbupo8aHUs.

Puc.A.6. bnok knaBmaTtyphbl.
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NMPUNTOXEHUE B. YHuBepcanbHbIX BbIXO4 pacxoaomepa

XP11 Pulse output

10k
+5V_EXT N
1
0,75A
Pulseﬂ ‘ =< /
° — I/

1 YN

100k

KOHT. Llenb
1 |PULSE_OUT1
2 |PULSE_OUT2

GND_EXT f

Puc.b.1. Cxema OKOHe4YHOro Kackaga YHUBepcanbHOro Bbixoaa.

[ns obecneyeHnss CoOnpsikeHUst C pasnUYHbIMK TUNaMU MPUEMHM-
KOB OKOHEYHbIN Kackad yHMBEpPCanbHOro Bbixoda MOXeT paboTaTb Kak
npu NUTaHWM OT BHYTPEHHEro pa3Bsi3@aHHOrO UCTOYHMKA MUTaHMS (ak-
TUBHbIA PEXMNM), TaK U OT BHELLUHEro MWCTOYHMKA MUTaHUS (MaCCUBHbIN

peXnMm).

B aktmBHOM pexume amnnutyga umnynoca He meHee 3,0 B npwu
TOKe Harpy3km He 6onee 100 MKA.
B naccvBHOM pexume gonyckaeTcs NUTaHWe OT BHELIHEero UCToY-
HUKa Hanps>keHneM NOCTOAHHOro Toka oT 5 oo 24 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3sku He 6onee 0,3 A.
[nnHa NnnHuUM cBA3K yHMBEpCcanbHoro Bbixoga — 4o 300 m.
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Tabnuua Bb.1. Bo3aMOXHble HasHa4vyeHuA Ans YHUBepcanbHOro Bbixoaa npu
pa60Te B YaCTOTHOM, UMMNYJIbCHOM U JTIOTMYECKOM peXnmax

OGosHaueHne | Pexum paboThl yHUBEpCcalbHOro Bbixoaa
HanmeHoBaHve napameTtpa B CTPOKe N N N
MapameTp YaCTOTHbIN | UMNYMbCHBIA | NTOTMYECKUI
BbIxoa 3aKkpbIT Het X X X
Pacxop npu npsmomM HanpasneHun Q+ «
noToka
Pacxog npu obpaTtHoM Hanpaene- 0- «
HUKW NOTOKA
Pacxop npu niobom HanpasneHuu |Q| «
noToka
O6bem Npu NPAMOM HanpaefeHUK Ve »
noToka
O6bem npu obpaTHOM Hanpasne- V- »
HUW NOTOKA
O6bem npu ntobom HanpasneHux |V| 9
noToka
r:ngzgz::(e):anpaanemg notoka |3 - noToka 9
HeT ynbTpasBykoBOro curHana Het Y3C X
Pacxop Gornblue BepxHen ycTaBku Q > Qs.y. X
Pacxon meHbLUe H/XXHEN YCTaBKu Q < QH.y. X
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NMPUNOXEHWUE B. HazHayeHne n 0003Ha4YeHne KHOMOK

KnaBunaTtypbl
Ta6bnuua B.1.
O603HayeHne Ha3HayeHne KHOMKn
A Mpu BbIGOpE NyHKTa MeHI0, NapameTpa, apXMBHOW 3anncu, 3HaYEHNs N3 cnucka —
nepemeLLeHne No MeHI0 Unn CcKy BBEPX.
Mpu BbIGOpE NyHKTa MeHI0, NapameTpa, apXMBHOW 3anncu, 3HaYeHUs U3 Crncka —
v nepemeLLeHne No MeHI0 UNu CrNCKY BHUS.
1. MNpu BbIGOpE NyHKTa MEHI0, 3HAYEHUSA U3 CNUCKA — NEPEMELLLEHME MO MEHIO UMK
CNUCKy BNEeBO.
2. Mepexoa U3 MEHIO HUXXHErO YPOBHS B MEHIO BEPXHETO YPOBHSI.
< 3. MNepexoa n3 ntboro nyHKTa OCHOBHOMO MEHIO B MeH0 U3mepeHus.
4. Mpun ycTaHOBKE 3HaYeHUSA YNCNOBOWN BENNYNHBI — (POPMUPOBAHME MUTAIOLLIETO
Kypcopa A5 nopaspsgHON KOPPEKTUPOBKM YMcna.
1. MNpu BbIGOpE NyHKTa MEHI0, 3HAYEHWNS U3 CMMCKA — NEPEMELLLEHME MO MEHIO UMK
CNUCKy BNpaBo.
2. lNepexoa 13 MEHIO BEPXHETO YPOBHS B MEHIO HUXKHETO YPOBHS.
> 3. MNepexoa 13 ntoboro nyHKTa OCHOBHOIO MEHIO B MeH0 U3mepeHus.

4. [Npwn ycTaHOBKE 3HAYEHMS YUCNOBOW BEMNNYUHBI — BblAENEHME Yncna CBeTro-
cepbiM LBETOM AN NOCneayoLen KOPPEKTUPOBKN.

5. MNpw BbIGOPE 3HAYEHUSA U3 CIMCKA — OTKPbLITUE TabsnLbl BO3MOXHbLIX 3HAYEHUN
BEMNNYMHBI.

1. MNepexon OT OCHOBHOIO MEHIO K MEHIO UITN OKHY HUDKHETO YPOBHS.

2. Mpw ycTaHOBKE 3HAYEHNSI YACIIOBOW BEMNUUYMHBLI — MEPEXOS B PEXMM peaakTu-
poBaHWsi NapameTpa.

3. MNpw BbIGOPE 3HAYEHUS U3 CMIMCKA — OTKPbITUE TabnnLbl BO3MOXHbLIX 3HaYEHUN
BEMWNYMHbI.

4. BbInonHeHne onepauun, BBOA BbiIOPAHHOrO MM 3a4aHHOro 3HavYeHus napa-
mMeTpa.

1. Mepexon 13 MEHIO HUKHETO YPOBHSI B MEHIO BEPXHETO YPOBHS.
2. OTKa3 OT BBOAA M3MEHEHHOr0 3Ha4YeHWsi Yncna unu napameTpa.

co

dyHKuMA «3abon» («Backspacey)

HaGop 4McnoBoro 3HauyeHns yCTaHOBOYHOTO NapameTpa.

BBoa oecatnyHoOm TOYKN.

+/-

BBoga 3Haka oTpuuaTensHOro YMCoBOro 3Ha4YeHNs napameTpa.

MENU

BbICTpbIN Nepexon B OCHOBHOE MEHIO.

LOG

BbICTpbIN Nepexoq B MEHIO APXUBDI.
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NMPUNOXEHMUE I'. NMpunoxeHns K MeToauKe NoBEepPKU

(o6s13aTenbHOE)

\—[ M3A1 NoA2

Tpyb6onposog

L]

2 ~220B 50Ty
———»

1 — yacmomowmep; 2 — adanmep numaHusi ~220/=24 B.

Puc.l.1. CtpyktypHas cxema NoBepKM pacxogomepa MeToaOM Henocpea-
CTBEHHOrO CIMYeHUs1 Ha NOBEPOYHOWN yCTaHOBKeE.
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NMpoTokon noBepku pacxogomepa (pekomeHayemasi chopma)

3aBozcKon HoMep "oa Bbinycka
Bug nosepku

Tabnuua I'.1
FlyHKT OTtmeTka 0
HanmeHoBaHue onepauui OOKyMeHTa MpumeyaHue
COOTBETCTBUU
o noeepke
1. BHeLwwHMin ocmoTp 8.8.1
2. OnpoboBaHue 8.8.2
3. TlloatBep)xaeHne COOTBETCTBUSA 883
nporpamMmmMHoro obecneyeHus o
4. OnpegeneHne MeTPONOrMYecKmnx 8.8.4
XapaKkTepUCTUK pacxogomepa
Pacxooomep npusHaH K akcnnyartauuu
(rogeH, He roaeH)
[aTta nosepkun « » 20 r.
MoBepuTtenb / /
(noanwuchb) (9.1.0.)
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