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BBEOEHUE

Hactoawmnm gokyMeHT pacnpocTpaHseTca umMgpoBon pacxogomep-
cyeTyuK ynbTpassykoBon nepeHocHon «B3JET MPL» (nanee — pacxo-
AoMep) N NpedHasHayeH A5 03HAKOMITEHUSI C YCTPOWCTBOM pacxofo-
Mepa 1 NopsaaKkoM ero aKkcnnyaTaumn.

B cBs3n ¢ noctosHHOM paboTon No ycoBepLLUEHCTBOBAHUIO Npmnbopa,
B pacxogomepe BO3MOXHbl OTNIMYMA OT HacCTOSALWEro pyKoOBOACTBA, He
BMMAIOLWLME HA METPOSIOrMYECKNE XapaKTEPUCTUKM U (PYHKLUNOHAsbHbIE
BO3MOXHOCTU npunbopa.

Pacxogomep BkrnoveH B [oCydapCTBEHHbLIM peecTp CpeacTB nsme-
PEHUA N MOXET WMCNOMb30BaTbCA Kak KOMMEPYECKMM U apbutpakHbIv
npunbop.

MEPEYEHb MPUHATbLIX COKPALLEHNI

Ab - aKKymynsiTopHasi 6arapes;

B - BITOK MCKPO3ALUTHBIN;

BIl - BTOPUYHbIN N3MEpPUTENbHLIN Npeobpa3oBaTens;
DN - AnameTp yCIIOBHOro Npoxoaa;

HC - HewlTaTHas cutyauus;

MK - NepcoHarnbHbIA KOMMNbIOTEP;

M - NEepPBUYHbIN NpeobpasoBaTenb pacxoaa;

M3A - npeobpasoBaTenb 3MEKTPOAKYCTUYECKNIA;
Y3C - ynbTpasByKOBOW cuUrHan.

NMPUMEYAHUE. Bua HanmeHoBaHMSA Unu 0003HaYeHUs, BbIMOJTHEH-
HOro B TEKCTE U Tabnuuax XMpHbIM WprudTOoM, Hanpumep: Tun gaT4yumka,
COOTBETCTBYET €ro otobpaxeHuto Ha gucnree npmnbopa.
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e Pacxodomep-cyemyuk ynbmpa3sgykogol «B3JIET T[IPLl» 3apeau-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme u3mepeHuli P®
nod Ne 52634-13 (ceudemeri.cmeo 06 ymeepxdeHuu mura cpedcme
usmepeHut RU.C.29.006.A Ne 49767).
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FTAPAHTUU USTOTOBUTENA

I. WMN3rotoBuTenb rapaHTUpyeT COOTBETCTBME ULMPPOBLIX pPacxofoMepoB-
CYETYUMKOB YNbTpasByKoBbIX nepeHocHbixX «B3J1ET MNMPL» TexHnyeckum ycrnoBusim B
npegenax rapaHTUNHOTO cpoka 21 mecsL ¢ AaTbl MEPBUYHOM MOBEPKN.

[I. TapaHTUNHBLIN CPOK MPOANEBAETCS Ha BPEMS BbINOMIHEHNA FApPaHTUNHOIO
peMoHTa (6e3 ydeTa BpEMEHU €ro TPaHCNOPTUPOBKKN), €CNN CPOK NPOBEAEHUS ra-
PaHTUNHOrO PEMOHTA NPEBLICUI OAMH KaneHAapHbIN MecsL,.

[ll. M3roToBUTENb HE HECET rapaHTUHbIX 06S3aTENLCTB B Criedylowmx cryya-
aX:

a) OoTCyTCTBYET MacrnopT Ha u3genve c 3anofiHeHHbIM pasgenom «CeuaeTenb-
CTBO O NMPUEMKEY;

6) n3genne nveet mexaHn4yeckme noBpexaeHums,

B) M34enve XpaHunocb, TPaHCNOPTUPOBANOCb, MOHTMPOBANOCh UMK 3KCMIya-
TUPOBANoCh C HapylleHneM TpeboBaHuI 3KCMyaTaUuMOHHON AOKYMEHTaUUN Ha U3-
aenve;

) OTCYTCTBYET UNN NoBpeXxaeHa nnomba ¢ noBepuTesibHbIM KNenmom;

A) N3genve nnu ero coctaBHasi YacTb noasepranock pasbopke unm gopaboTke.

* % %

HeI/ICI'IpaBHOG n3genve ana BbliNOJIHEHNA FapaHTMVIHOFO PEMOHTa
HanpaenAaAeTCAd B peFI/IOHaJ'IbeIﬁ NN rofIoBHON CepBMCHbIVI LEeHTP.




1. OMACAHUE U PABOTA

1.1. HasHauyeHue

1.1.1. Pacxogomep-cyeTumK yrbTpasBykoBon nepeHocHon «B3JIET TPL» c
undpoBor 06paboTkon MHopMaUnK NnpeaHasHavyeH ans onepaTUBHOMO
n3mepeHusa cpegHero o6beMHoro pacxoga v obbema pasnuyHbIX Mo Co-
CTaBy M BA3KOCTU aKyCTMYECKU NPOBOAALLMX XUAKOCTEN (BOAbI, KACIIOT,
LLiesioven, pacTBOPOB, NyrbM, HedPTU N HePTENPOAYKTOB, MULLIEBBLIX MPO-
AYKTOB U T.4.) B HAnopHbIX TpybonpoBodax B pasfnyHbIX YCNOBUSX 3KC-
nnyatauuu, B TOM YUCre BO B3pbIBOOMACHLIX 30Hax. Pacxogomep Bbl-
NOMHAET U3MEepEeHUs npu MNOCTOAHHOM W/MNN nepeMeHHOM (peBepcuB-
HOM) HanpaBreHn NOTOKa XUAKOCTU B TpybonpoBoae.

MopTaTMBHOCTb M aBTOHOMHOCTb MUTaHWUS pacxogomepa, BO3MOX-
HOCTb NpeaBapUTENbHOIO NPOrPaMMUPOBAHUS UCXOAHbIX AaHHbIX MO
KOHTPONMPYEMbIM 06bEKTaM C YMCIIOM He MeHee 20-Tu, aBTomMaTu3auus
HaCTPOWKN 1 ynpaBrneHnss paboToi No3BOMSAOT BbINOMHATL ONepaTUBHbIE
N3MEpPEHNs IKCMEePTHOrO UMM MUCCreaoBaTeNbCKoro xapaktepa, a Takke
NPON3BOANTb MOArOTOBUTENbHbIE PaboTbl MO MOHTaXy CTaLMOHAPHOrO
ynbTPa3BYKOBOro pacxogomepa.

1.1.2. Pacxogomep-cyetumk «B3JNET lMPL» obecneuynBaeT namepeHue cre-
AYoLWNX napameTpoB:

- cpeaHero o6beMHOro pacxofa XWAKOCTU MpU NPsSIMOM M 0GpaTHOM Ha-
npaBneHnn NoToka;

- obbemMa KMAKOCTU OTAENbHO Ans npAmMoro un O6paTHOFO HanpaBleHnd
NOTOKa N MHTErpasibHOro obbema XnakocTu;

- CKOPOCTW NOTOKA XXUAKOCTH.
1.1.3. Pacxogomep-cyetumk «B3JIET MNMPL» obecneunBaert:

- BbIBOJ, UHPOPMAUUM Ha LUBETHOW MaTPU4HbIA OUCNSIEN U HA NepCcoHanb-
HbIn komnbtoTep (MK) yepes nHtepdenc USB;

- BO3MOXHOCTb CBSi3M MO nocnegoBatensHomy uHTepdency RS-485 c
BHELUHMMM YCTPONCTBAMN AN1S1 CHMTBLIBAHUS HACTPOEYHbIX NMapameTpoB,
N3MEpPEHHbIX JAaHHbIX N apXUBOB;

- BbIBO[, pe3yribTaTtoB UdMepeHunda B Bnae 4aCtoOTHO-UMMYIbCHbIX U J10-
TMMYecKmnx CUrHarosB,;

- aBTOMaTUYECKUM KOHTPOJ1b N MHOUKAUNIO HalMM4YnAa HeLWTaTHbIX CI/ITyaLI,I/II7I
M OTKa30B,

- 3alUUTY apXUBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHUPOBAHHOIO
gocTyna.



1.2. TexHN4YeCKne XxapakTepucTuKun

1.2.1. OCHOBHble TEXHUYECKME XapaKTEpPUCTUKM pacxogomepa MNpuBEAEHbl B

Tabn.1.
Ta6nuua 1
HanmeHoBaHne napameTpa 3HayeHue napameTpa Mpum.
1. KonnyectBo KaHanoB N3MepeHns 1
2. QnameTp ycnoBHoOro npoxoga tpybonposoaa, DN, Mm ot 50 go 5000
3. Temnepatypa namepsiemon xmngkoctu, °C oT muHyc 30 go + 150
4. HanpspkeHue nutaHus cMm. n.1.2.5
5. CpenHsisi HapaboTka Ha oTKas, 4 75000
6. CpeaHui cpok cnyx6ebl, net 12 Mprmeu.

NMPUMEYAHUE. Kpome BCTPOEHHOWN aKKymMynaTopHou GaTtapen u
noacBeTKM AUcrnes.

1.2.2. Pacxogomep obecneuymBaeT naMepeHne cpegHero o6bLEMHOro pacxoga
npun ckopoctn notoka oT 0,1 go 20 m/c, 4YTO COOTBETCTBYET pacxodam,
onpegensemMbimM No opmyrne:

nD?
Qcp = TvmamKr ) (1)

rae Qcp — CpeaHuii 06beMHbIN pacxos, me/c:
D — BHyTpeHHUM gnameTp Tpybonposoaa, M
Vyam — U3MEPEHHasa CKOPOCTb NOTOKa, M/C;

Kr = vep/lV — rvapoanHaMuyecknii KoadULUMEHT, npeacTasnsaoLwnii
cobon OTHOLLIEHME CpeaHEN CKOPOCTM NOTOKA XUAKOCTU B TpybonpoBoae
«Vep» K CKOPOCTM NOTOKA XUAKOCTU «V», YCPEAHEHHON BAOMb YNbTPasBy-
KOBOro nyda. 'vapoanHaMnyecknin KOS(@MULUMEHT BbIMUCNAETCA Ha OC-
HOBe BBEAEHHbIX 3HAaYEHUI LLEPOXOBATOCTU CTEHOK TpybonpoBoaa, BA3-
KOCTM KOHTPONMPYEMOW XNOKOCTWU, BHYTPEHHErO AnameTpa TpybonpoBo-
Aa, N3MEPEHHOrO 3HA4YeHMs1 CKOPOCTM MNOTOKa.

UyBCTBUTENBHOCTb pacxogomepa no ckopoctun notoka 0,01 m/c.

1.2.3. Pacxogomep obecrne4dnBaeT BeAeHVe KaneHaaps u oTobpaxaeT Ha auc-
nnee COCTOAHME 3apsaaa akkyMynsaTopHoW baTapeu, a Takke Hanuuve u
pecypc BCTPOEHHOW KapTbl NaMATK.

1.2.4. Pacxogomep obecrneymBaeT XpaHeHME U3MEPSIEMbIX NapamMeTpoB U He-
WTATHbIX CUTyauMhn Ha CMEHHOW kapTe namatn gopmata SD. O6wwun
obbem apxua 3aBucuT OT obbema SD-kapTbl U COCTaBMNSET HE MeHee
100000 3anucen ans kapTbl o6bemom 64 Mbant. 3anucb nponssBoanTCs
He3aBMCUMO MO BCEM KOHTPONMpyeMbIM OOBbEKTaM M3MEpPEHUs, YMCO
KoTopbiX He MeHee 20. PacnpegeneHve namsatyv no obbektam npous-
BOJIbHOE.

1.2.5. DnekTponuTtaHne pacxogomepa OCYLeCTBAAETCS OT BCTPOEHHOM aKKy-
MYNATOPHOM BaTtapen HanpskeHMeM NOCTOSIHHOro Toka 3,6 B, oT BHeww-
Hero UCTOYHUKA MOCTOSHHOrO Toka HanpshkeHuem ot 10 go 30 B, nubo
OT ceTn nepemeHHoro Toka 220 B 50 4 4epe3 agantep nMTaHUSA
~220/=24 B. MNpoJomKMTenbHOCTb HENPEPbIBHOM paboTbl OT MNOMHOCTLIO
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3apsKeHHOW BCTPOEHHOM BaTapen cocTaBnsieT He MeHee 24 4YacoB npu
YyCrnoBUKW, YTO AUCMNEN OTKIIOYEH U UHTEPdENC He MUCMNOMb3YeTCH, U He
MeHee 12 4yacoB Npu CyMMapHOM BpPeEMEHM UCMONb30BaHUA OUCNIIes U
NHTepdgencoB He bonee 2 yac.

Bo3amoxxHO nuTaHme pacxogomepa vepes rHe3fo npukypusatens ot
BopToBO ceTn aBTomMobuna npu paboTtatowem agsuratene (3a Uckno4e-
HMeM npouecca 3anycka asurartens).

1.2.6. YcTONMYMBOCTb K BHELIHUMM Bo3aencteusam B cootBetctBum ¢ TOCT P
52931

a) TemnepaTypa OKpyXKatloLLero Bo3ayxa:

- anga BTopuyHoro npeobpasosatens (BI1) — ot muHyc 10 go + 50 °C
(rpynna C3);

- ons npeobpasoBaTenen anektpoakyctnyeckmnx (M3A) — ot muHyc 30 oo
+ 80 °C;
0) oTHOCUTENbHAA BNAXXHOCTb OKPY>KatoLLLero Bo3ayxa:

- BIT - 95 % npun Temnepatype + 35 °C n 6onee HU3KNX Temneparypax,
6e3 koHaeHcauun Bnaru (rpynna C3);

- MN3A — no 100 % npwn TemnepaTtype He 6onee + 30 °C, ¢ KOHOeHcauunen
Bnaru (rpynna C1).

6) atmMmocepHoe aaeneHue ot 66,0 go 106,7 kla (rpynna P2);
r) cuHycounganbHasi Bubpauus BbICOKON YacTOThbl:

- Bl — rpynna N2;

- M3A - rpynna V3.

CrteneHb 3awuTbl Bl pacxogomepa B TpaHCMOPTHOM COCTOSAHUM
(MONHOCTLIO 3aKPbLITOM) COOTBETCTBYET Koy IP67, B akcnnyaTauMOHHOM
COCTOSIHMM (C OTKPbLITON KpbiLKon kopnyca) — kogy IP54 no FOCT 14254.
CteneHb 3awmTbl NM3A cootBeTcTByeT koay IP67 no TOCT 14254.

1.2.7. Bua n maccoraGapuTHble XapaKTepUCTUKN COCTaBHbIX YacTel pacxono-
Mepa NpuBeaeHbI B NPUIOXeHUN A.



1.3. MeTponormnyeckme xapakrepucTuUKu

1.3.1. Mpepgenbl AonyckaeMon OTHOCUTESbHOW MOrpeLHOCTM NpU N3MepeHnm,
permcTpaummn, XxpaHeHun n nepegayve pesynbTaToB M3MEPEHUS CPESHErO
o6beMHoro pacxoga, o6bema XuakocT nNpu NobomM HanpaerneHUn NoTo-
Ka, NPV YCroBMSAX 3KCNyaTaluMn 1 MOHTaxa, ykasaHHbIX B 3KchnyaTaum-
OHHOW JOKYMEHTaLMN He pacxodoMep, COCTaBMAIOT:

+ 3,0 % npm ckopocTtsax notoka ot 0,1 go 1,0 m/c;
+ 1,5 % npu ckopocTsax notoka oT 1,0 go 20 m/c.

1.3.2. B cnyyae ncnonb3oBaHus pacxogomMepa B YCrioBusix paboTbl, oTnvyato-
LLMXCA OT yKasaHHbIX B 3KCMfyaTauMoOHHOW OOKyMeHTauuun (BMA ruapas-
NINYECKOro CONPOTUBMNEHNS, ONMHA NPAMOSIMHENHbIX Y4acTKOB A0 U MNo-
cne NM3A pacxogomepa v T. 4.), npeaesibl JonyckaeMon OTHOCUTENbHOM
MOrpeLlHOCT n3mepeHn pacxoga (obvema) MoryT ObiTb OnpeaeneHbl
no pesynbrtatam pas3paboTkm MeTOOUKN BbINOSIHEHUA U3MEPEHUA MNpu
AaHHbIX ycnoBusx paboTbl pacxogomepa. Metoavka BbINOSTHEHUSA U3Me-
peHun paspabaTtbiBaeTca U yTBEPXKAAETCS NO OTAENbHOMY 3aKaay.



1.4. CocTaB

KomnnekT noctaBku pacxogomepa npmBegeH B Tabn. 2.

Tabnuua 2

HanmeHoBaHue v YCJ10BHbIE 0603Ha4YeHns Kon. I'Ipwmeanme

. BropnyHbin nameputenbHbin npeobpasoBaTerb

. Agantep nutaHusa ~220/=24 B 15 Bt

Mpum.

. NpeobpazoBaTenn anekTpoakycTnyieckne HaknagHole NOA H-222

Mpum.

. Kabenu ceasu BIM1-MOA

Mpum.

. Kabenb nutaHusa ot 6opTOBON CeTM aBTOMObGUNS

AIWIN|(F

Mpum.

. Kabenb USB

. Kabenb cBa3n no nitepdericy RS-485

. Kabenb curHanbHbIN YHMUBEPCaribHOro Bbixoaa

OO |IN|O|ONB(WIN|F-

. KoMmnnekT MoHTaXxHbIX YyacTten

Mpum. 5

10. TpaHCcnopTUPOBOYHAs CymMKa

11. Macnopt

12. Komnnekt SKCI'IJ'IyaTaLl,I/IOHHOIZ OOKyMeHTauun B COCTaBeE:

RlR|RR(RRR(R|INN|[R -

- PYKOBOACTBO MO 3KCniyaTtaumn

- UHCTPYKLUUNA MO MOHTaXy

NMPUMEYAHUA:

1. Mo 3aKagy npu nntaHnMm pacxogomepa ot CeTu nepemMeHHOro Toka.

2.

Mo 3akas3y noctasnsatoTca MNOA H-228 Ha marHUTHON NUHerke ons yaoo6-
CTBa MX KpenneHus Ha TpybonpoBoabl U3 YrnepoancTon ctanu Unn Hmus-
KoyacToTHble MOA H-212.

3. CtaHgapTHas anvHa coeanHuTenbHbiX kabenen Bl1-MNM3A BbibunpaeTtcs 13

4.

paga: 3, 6, 15, 30 m; makcumanbHaa gnuHa — 300 m.

Kabenb gnvHom 5 M nmeeT witekep Ans NOAKNKYEHUS B THE340 NPUKY-
puBaTens aBTomoobunsi.

5. B KOMNAEKT MOHTa)XHbIX YacTeun pacxoaoomepa BXoOAT. KpenexHble pemM-

HW, uenu, pyneTtka, cmaska DC-4 «Dow Corning» 1 T.A4.

KapTbl 3akas3a v akcnnyaTauuoHHas OOKYMEHTauus Ha JaHHOe W3-
Aenve v Opyryro npoaykuumio, Bbinyckaemyo dupmon «BsneT», pasme-
LLIeHbl Ha canTe No agpecy: www.vzljot.ru.

Tam Xe pasmelleH nakeT nporpamm «YHuBepcanbHbI NPOCMOTP-
LWMK», BKIIOYMAKOWMA B CBOW COCTaB WHCTPYMEHTasbHYyl nporpammy
«prdigital» ana pabotel ¢ npubopom no nHtepdgency USB.
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1.5. YctpoucTtBo n pabota

1.5.1. MpuHUMNn paboTbl pacxogomepa

1.5.1.1. Mo npuHuuny paboTbl pacxogomMep OTHOCUTCHA K BPEMS-MMMNYSbCHbIM
ynbTpa3ByKOBbIM pacxogomepam, pabota KOTOpbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTM BPEMEHU NMPOXOXKAEHMS KOPOTKMX YrbTPa3BYKOBbIX CUT-
HanoB (Y3C) no HanpaBneHno 1N NpOTUB NOTOKA XUAKOCTU B Tpybonpo-
Boge. Bos3byxaeHne mn npuem Y3C npomsBOAUTCA HaknagHbIMU Srek-
TpoakycTnyeckumn npeobpasoBaTtensmu, YCTaHOBMEHHbIMU Ha Tpybo-
NpoBOA.

1.5.1.2. DnekTpuyeckne 3oHAUPYOLLME UMNYNbCbI, reHepupyemble BI1, none-
pemeHHo noctynatT Ha M3A1 n N3A2 (puc.1).

Puc.1. Cxema npoxoxaeHus Y3C.

Y3C, unanydyaembin ogHum M3A, NpoxoanT vepes OBUXKYLLYKCHA MO
TpybonpoBoay XnakocTb U BocnpuHumaetca gpyrmm MNM3A. MNpu asuxe-
HUW XNOKOCTU NPOUCXOANT CHOC YNbTPa3BYKOBOW BOSHbI, KOTOPbIA Mpu-
BOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHnsa Y3C: no NoTOKy XXMAKO-
ctn (o1 NM3A1 k MNM3A2) Bpemsa NpOXOXOEHUA yMeHbLUAeTCs, a NpoTuB
notoka (ot MN3A2 k NM3A1) — Bo3pacTaeT. PasHOCTb BpEMEH NpoxXoxae-
Hna Y3C no akycTu4eckomy TpakTy MO M NpOTMB NOTOKa xuakoctn dT
nponopuMoHarnbHa CKOPOCTM MOTOKa V U, criegoBaTteribHo, 06beMHOMY
pacxoay xugkoctu Q.

Lindpposon cnocob obpabotkm Y3C obecneynBaeT yCTOMYUBYHO pa-
60Ty B yCcnoBusix MOMEX, a TaKkKe ynpoLlaeT HacTPOMKy pacxogomMmepa
npv BBOAE B 3KCMNIyaTaumio.

1.5.1.3. NonHoe BpeMsi NPOXOXOEeHUA curHana no cuHxpokornbuy T1 (npu pac-
npoctpaHeHnn Y3C no noTtoky) u T2 (NpoTMB noToka) onpegensieTcs

BblpaXXeHNeM:
D vsind
T1,2 = CCOSG (1¢ c j—i_ T3n1,2 + T3|31,2 ’ (2)

roe D — BHyTpeHHMI anameTp TpybonpoBoaa;
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C — CKOpOCTb pacnpoctpaHeHnsa Y3C B HENOABMXKHOWN XXNOKOCTW;

6 — yron mexay HanpasneHuem pacnpoctpaHeHna Y3C 1 NnocKoCTbIo,
nepneHauKynsapHon ocn Tpybonposoaa, paseH 23° anda MN3A H;

V — CKOPOCTb XMOKOCTW, yCpeAHEHHasa BAOSb YNIbTPA3BYKOBOrO Ny4a;

Ton1,2 — BPEMS NPOXOXKAEHUSA CUrHANa no 3NeKTPOHHOM YacTu CUHXPO-
KonbLa B OO4HY M APYryt0 CTOPOHY COOTBETCTBEHHO;

Tse12 — Bpema npoxoxaeHusa Y3C B 3BykoBogax MN3A n cTeHkax Tpy-
6onpoBoaa B OAHY 1 OPYryto CTOPOHY COOTBETCTBEHHO.

1.5.1.4. PasHocTb BpemeH npoxoxaeHumst Y3C no akyCTMYecKOMy TpakTy Mo u

NPOTMB NOTOKa XNOKOCTU AT onpeaensertcsa no popmyne

AT =T, -T,=2nD¥9% g1, @3)

CZ
roe n — KoaddUUMEHT, 3aBUCALLUIN OT CxeMbl ycTaHoBku [13A (puc.2):
n =1 — npwu yctaHoBke MN3A no Z-cxeme;
n = 2 — npu yctaHoske N3A no V-cxeme;
dT, =(T,,,—T,,)+ (T, —T.,) — CMelleHne Hynsa pacxogomepa (pas-

HOCTb BPEMEH MNPOXOXAEHUSI CUrHamna no 3NeKTPOHHOM YacTu CUHXPO-
Konbua u 3sykoBogam [MOA B o4HOM 1 ApYyroM HanpasfieHun).

OTcloaa CKOpOCTb XMUAKOCTU, YCpeaHEeHHasi BAOMb YNbTPa3BYKOBOMO
nyya, onpeaensieTcs Kak:

CZ

V=——"—
2nDtg0

O6bem xuakocTn V 3a uHTepsan spemeHn T onpegensieTcs B COOT-
BETCTBUWN C (POPMYIIOMN:

[(T,-T,)-dT,]. (4)

v=[Qdt ©)

roe Q — 3HayeHWe pacxoga, onpegendemoe no gopmyne (1).

N3meHeHne ckopocTu pacnpoctpaHeHus Y3C B paboyen XuakocTw,
CBSI3aHHOE C M3MEHEHNEM TeMnepaTypbl, AaBNeHnss N/unn coctaBa Xua-
KOCTW, B CBSI3 C HEU3MEHHOW LNMHON aKyCTUYECKOro TpaKTa y4uTbiBa-
eTcs B npubope nytem onpeaeneHuns nonycymmMmbl BPEMEHN NPOXOXae-
Hnsa Y3C paccrosHuna mexay MNa3A XT:

sT=1tTe ®)
2
1.5.1.5. 3HaueHne pacxopa onpeaenseTca nNpu BbINOMHEHUN YCIOBHS:
QOTC S Q! (7)

roe Qorc — MMHUManNbHOE 3Ha4YeHne pacxoda (HMXKHAS oTceudka), M3/q;
Q — TekylLee 3Ha4YeHne pacxoaa, M.

PekoMeHaoyeMoe 3HayeHue HWXKHEN OTCEYKM COOTBETCTBYET CKOPO-
cTu notoka 0,1 m/c.

12



Ecnu BbinonHsetca ycnosme Q < Qqrc, TO B pacxogoMepe nsmepeH-
HOe 3HadeHue pacxofa NpuUpaBHUBAETCSH HyI, NpekpallaeTcs Hakon-
neHve obbema n Bblgaya UMNynbCOB Ha YHUBEPCATbHOM BbIXOAE.

Mpwn BbINONHEHUM ycnoBna Q > Qmax (e Qmax COOTBETCTBYET CKO-
pocTu notoka 20 m/c) namepeHue pacxoga nNpoAoSPKaeTcs, HO npekpa-
LLlaeTCsl HaKOMfeHne M apxuBmpoBaHMe obbema M Bblgada UMMYNbCOB
Ha yHMBepcanbHOM BbIXOAe.

1.5.1.6. HaknagHble NM3A ycTaHaBnMBalOTCS Ha HapYXHYK CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUA MO cnegylowmm cxemam (puc.2):

NaA MN3A

\ ,’
\
\1”\\
YnNbTpassyKoBOW Ny YNbTpasByKOBOW Ny
a) V-cxema 0) Z-cxema

Puc.2. Cxembl yctaHoBKM [JA Ha TpybonpoBoae.

- Z-cxema — [13A pasmellaloTcsl Ha NPOTMBOMOSOXHBLIX CTeHKax Tpybo-
npoBoAa B NNIOCKOCTK, NPOX0oAsLeN Yepes ocb TpybonpoBoaa, Npu 3TOM
curHan ot ogHoro MNM3A K apyromy npoxoauT 6e3 OoTpaKeHusi OT BHYT-
PEHHEeN NoBepXHOCTM Tpybonposoaa;

- V-cxema — N3A yctaHaBnuBalTCH BAOSb OQHOM CTEHKU TpybonpoBoaa B
NAOCKOCTU, NpOXoAsLLen Yyepes ocb Tpybonposoaa, Npu 3TOM cuUrHan oT
ogHoro NM3A nonagaeT K ApyroMy nocrie oTpaXeHust OT BHYTPEHHeW no-
BepxHoCTM Tpybonposoaa (npu atom Y3C npoxoaut B ABa pasa b6onb-
LMK NYTb, YEM Npu Z-CXxeme).
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1.5.2. YcTponcTBO pacxogomepa
1.5.2.1. CTpyKTypHas cxema pacxogomMmepa

CTpyKkTypHas cxema pacxogomepa npmsegeHa Ha puc.3.

| NaA2 |
A

BTopuyHbIn

Y

\J

npeoﬁpaaoBaTenb RS-485
Moaynb aHanoroBow USB -
Bnok 6arapen 06paboTku un -
uHTepdencos YHueepcansHsbIi
8bIx00
Y Y
Moaynb Moaynb
uucpoBOM MHTepderca
Moaynb —
nMTAHMS obpaboTku oneparopa
— A A
‘ l
Y
Bnok
KnaBua a [+ -
WHAVKaLMKN naeuartyp SD-kapra
=10...3OB| =24B
~220B50Iy Anantep
nuTaHusA

Puc.3. CTpykTypHasi cxema pacxogomepa.

1.5.2.2. PacxogomMep COCTOUT U3 3NEKTPOHHOro Grioka — BTOPUYHOrO M3Mepu-
TenbHoro npeobpasoatensa n asyx N3A, KOTopble BMeCTe C y4acTKOM
KOHTponupyemoro TpybonpoBoaa, Ha KOTOpbI OHW YCTaHOBMEHbI, obpa-
30BbIBalOT NepBUYHLIN NpeobpasosaTenb pacxoga (MMI1). B kavectse M1
Mcnonb3yeTcs OTPe3oK AencTBylowero TpybonpoBoaa Hagnexalero ka-
YecTBa M COCTOSAHUSA NOCIe NOArOTOBKM €ro K MoHTaxy MOA.

1.5.2.3. Moagynb aHanoroson obpaboTkn n nHtepdericos Bl pacxogomepa Bbi-
NONHAET cnepyowme QyHKUMK:

- MPUEM U NEPBUYHYIO aHanoroByto o6paboTKy curHanoB, MOMyYEHHbIX C
MN3A;

- nepuoaunyeckyto kommyTaumto NMIA Ha npuem u nsnyyeHue;

- obecne4veHne cBsa3n no uHTepdency USB un ranbBaHMYECKU U30SIMPO-
BaHHOMY MHTepdency RS-485;

- CbOpMI/IpOBaHI/Ie Ha yHuBepcCalibHOM BbiXoAde ralibBaHUYEeCKN U30JTUPO-
BAaHHOIo BbIXOOAHOIo YaCTOTHOIoO (I/IMI'IyJ'IbCHOFO, J'IOFI/I‘-IeCKOFO) CurHana.
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1.5.2.4. Mogynb umdpoBon 06paboTkM ocyllecTBNAeT BTOPUYHY0 06paboTky
N3MepuUTESIbHOM MHPOPMaLMN N XpaHUT B SHEProHe3aBUCUMON MaMATU
YyCTaHOBOYHbIE NMapaMeTpbl pacxogomepa, BBOAUMbIE MPU ero HacTpon-
Ke.

1.5.2.5. Mogynb untepcderica onepatopa BI1 ynpasnsaet paboton gucnnes, o6-
pabaTbiBaeT curHarsbl C KnaBmaTypbl, @ TakKe OCyLLEeCTBSET 3anuch pe-
3ynbTaToB M3MEPEHUN Ha BCTPOeHHy SD-kapTy. YnpasneHue pacxo-
AOMEpPOM OCYLLECTBNAETCHa C 22-X KHOMOYHOW KraBuaTypbl, NO3BOSISIO-
wen BblbMpaTb pexunmbl paboTbl, BBOAUTb YCTAHOBOYHbIE AaHHbIE W
obecneunBatoLlen BO3MOXHOCTb AocTtyna K SD-kapTe ans 3anucm Ha
Hee apxmBMpyeMbIX napaMmeTpoB.

NHavkaums pexxumoB paboThbl, BBOOUMbBIX U M3MEPEHHbIX NapameT-
poB, obecneynBaeTcs Ha LIBETHOM XXWOKOKPUCTaNIM4Yeckom ancnnee.

1.5.2.6. Moaynb nutaHusa Bl obecneunBaeT ero anekrponutaHme, npeobpasys
BxogHoe HanpsbkeHue 10...30 B unun HanpspkeHne akkymynsitopHown Oa-
Tapen 3,6 B B nuHerky Heo6Xo4MMbIX BTOPUYHBIX HanpsbKeEHUn, a Takke
OCYyLLeCTBNAeT aBTOMaTUYECKyr0 noasapaaky 6noka 6atapen npu Hanu-
YN BHELLHEro NUTaHMUS.

1.5.2.7. BbInonHeHne OCHOBHOM OYHKLUMWN pacxogomMepa — namMepeHne cpeaHe-
ro pacxoga u obbema npoweawen vepes TpybonpoBon XMOKOCTU —
obecneudnBaeTcs nocne yCTaHOBKM C NMOMOLLBID MOHTaXHbIX MPUCNoco6-
nenunn geyx N3A Ha KOHTponNupyemMom yvacTtke Tpybonposoaa, n BBoga
B pacxogomep 3HayYeHun napameTpoB Tpybonposoga u paboyen Xuako-
ctn. PacctosiHne mexagy MN3A paccuntbiBaeTca pacxogoMepoM Ha OcC-
HOBaHWWN BBEOEHHbIX AaHHbIX.

N3amepsiemble napameTpbl BbIBOOASATCA Ha AWCMNen pacxogomepa c
nepnoaomM oGHOBNEHMS, paBHbIM 1 CEK, U C 3aaHHON Pa3MepPHOCTbIO.

1.5.3. BHelwHue cBA3MN
1.5.3.1. HTepdbencel pacxogomepa.

NHuTepdenc USB npegHasHadeH ans cessm pacxogomepa ¢ K w
No3BONSIET ynpaensaTb NpUOOPOM, CUUTbIBATb U3MEPUTESNbHYHD, apXuB-
HYH0, YCTAHOBOYHYIHO W AMArHOCTUYECKYH WHOopMauuio, Moanuumpo-
BaTb YCTAHOBOYHbIE NapaMeTpbl.

MapameTpbl BXOOHbIX W BbIXOAHbLIX CUrHanoB uHTepdgenca USB co-
OTBETCTBYIOT crieundukaunm USB 2.0.

MocnepoBaTtenbHbIN MHTEPdeNnc RS-485 npeaHasHavyeH ang ynpas-
neHus pacxog4oMepoM U CUYUTbIBAHUA HACTPOEYHbIX NapamMeTpoB, U3Me-
pUTENbHOM U apxuBHOW MHpopmaunn. CBA3b No MHTepgdency RS-485
ocywiecTBngeTcsa no npotokony ModBus RTU.

NHuTepdenc RS-485 obecneumBaeT cBA3b Mo kabento B rpynne u3
HEeCKONbKMX aboHEHTOB Npu AnvHe nuHum cBasu go 1200 m. MNpu Hanu-
4Ynn B rpynne npnbopoB pasHbiX NPOM3BOAMTENEN AN B3aUMHOMO corna-
COBaHUSA NPOTOKOSIOB 06MEeHa MOXeT MCMOMb30BaThCs aganTtep CeTeBbIX
npotokonoB «B3JIET AC» ACIB-010.

MogkntoueHne agantepa cotoBor cBs3n ACCB-030 k uHTepdelicy
OAMHOYHOro npubopa unu K NUHUKM CBA3WU rpynnbl NpubopoB faeT BO3-
MOXHOCTb B pexume «on-line» nepegasaTb MHGOPMALMIO NO KaHany co-
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TOBOW CBS3W, B TOM 4ucne n B MIHTepHeT. Kpome Toro, npn BO3HUKHOBE-
HUW Kakor-nMBo HewTaTHOM cuTyauun, agantep cotoBon cBA3n ACCB-
030 npwu cooTBeTCTBYIOLLEN HAcTpouke nepepaetr MHOpPMaUMIO O He-
wratHon cutyaumm (HC) Ha MK, B Buae SMS-coobLueHns nnm 3BOHKOM
Ha COTOBbLIM TenedoH onepaTopa.

Mcnonb3ysi kKaHan COTOBOM CBSI3M MOXHO Ha 6ase nporpaMMHOro
komnnekca «B3JIET Cll» opraHu3oBbiBaTb OUCMNETYEPCKYH CeTb Ans
MHOMX OANHOYHbIX M FPyNn NPMBOPOB Kak OAHOTUMHbLIX, TaK U Pa3HOTMUM-
HbIX MO HA3HAYEHWUIO.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 1200 pfo
115200 6uT/c), a Takke OCTanbHble NapaMeTpbl CBSA3M yCTaHaBNMBAlOT-
ca ¢ knasuatypsl Bl nnu no nHtepdency.

1.5.3.2. YHuBepcarbHbIN BbIXOA.

Pacxogomep nmeeT ranbBaHMYeCKM pasBA3aHHbIN YHUBepPCarnbHbIN
BbIX0[, KOTOPbIM MOXeT paboTaTb B YaCTOTHOM, UMMYSIbCHOM WS FOrn-
YeckoM pexnmax. Bolbop pexxumoB paboTbl yHMBEpPCAnbHOro BbIXxo4a U
€ro HaCTPOWKM NPOU3BOLATCA C KrnaBumaTypbl (Aucnned) pacxogomepa
nnn no nHtepgency c MK.

B 4actoTHOM pexume paboTbl HA OTKPbITbIA BbIXOA BblaeTCs UM-
nynbCHass MOCNeAoBaTENbHOCTL TUMNa «MeaHOp» CO CKBaXXHOCTbH 2,
yactoTa crefoBaHUs KOTOPOMW NpornopuMoHaribHa TekyLlemy 3HayYeHuro
pacxoga. Bo3amoxHo macwrtabupoBaHme paboTbl Bbixoda B 4aCTOTHOM
pexume nyTemM nporpaMMHON YCTAHOBKM 3HAYeHUSI MakCcMMasibHOW Yac-
TOTbl paboThbl BbIxoda, KoaddumumneHTa npeobpasoBaHus Bbixoga KP, a
TaKKe HWKHEro M BepXHero MoporoBbIX 3HAYEHW pacxofa, COOTBETCT-
Bytowmnx yactote O 'y, M MakcumanbHOW 4YacTtoTe Ha Bbixoge. Makcu-
ManbHO BO3MOXHOE 3HadeHune napameTpa MakcumanbHas 4YactoTta —
3000 Iy,

B umMnynbcHoM pexmme paboTbl Ha OTKPbITbIA BbIXOA KaXkayk ce-
KyHAY BblOaeTcs navka MMMynbCcoB, KONMMYECTBO KOTOPbLIX C y4ETOM Beca
nmnynoca Ku cootBeTcTBYET 3HayYeHM0 oObema, M3MepEeHHOMY 3a npe-
AblayLyto cekyHay. MakcmanbHO BO3MOXHasa YacToTa crneaoBaHus M-
NynbCoOB B Nayke (Tuna «meaHap» co CKBaxHOCTbIo 2) — 500 My,

[na npasunbHOM paboThbl YHMBEPCANbHOrO Bbixo4a B pacxogomepe
npeaycMoTpeHa npoueaypa aBTOMaTUYECKOro pacyeTta KoadduumneHta
KP B yacToTHOM pexume n Beca nmnynsca Ku B MMnyrnbCHOM pexume.

Pacyer KP npousBogutca No 3agaHHbIM MNosfib30oBaTenieM MaKCu-
ManbHOMY W MWHMMAanbHOMY 3Ha4YeHUsIM pacxoga M MakCMMarbHOMY
3Ha4yeHMI0 YacToTbl, pacdeT Kn — no 3agaHHbIM MakCcMManbHOMY 3Hade-
HWIO pacxoda v ANNTENbHOCTM MMNYNbCOB B AnanasoHe ot 1 go 500 mc.

B nornyeckom pexmme paboTbl Ha yHMBEpPCanbHbIN BbIXO4 BbIBO-
OSTCA CUrHanbl O pasnuyHbIX HewTaTHbIX cuTyaumax (HC), BosHukato-
lwmx npu pabote pacxogomepa, npuyeM Bo3HMkHOBeHUO HC cooTBeTcT-
BYeT OOWH YPOBEHb 3MEeKTPUYECKOoro curHana, a cHatuio HC — gpyron
YPOBEHb CUrHana.

[nsa Bcex pexunmoB paboTbl yHMBEPCanbHOro BbIXxo4a 3ajaeTcs 3Ha-
YeHne aKTMBHOrO ypPoBHS curHana (AKTMBHbIA YPOBEHb), KOTOpPOEe Npo-
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rPAMMHO yCTaHaBnuBaeTcs kak BblCOkMM (normyeckass egmHuua) mnu
Hu3knn (nornyeckunin Hosmb).

Cxema OKOHEYHOro Kackaga Bbixoga M onvcaHue ero pa6OTbI npu-
BeQleHbl B NPUNoXXeHnn b.

1.5.4. Perncrpaumsa pe3ynbTaTtoB U3aMmepeHnmn

1.5.4.1. Pe3ynbTaTbl U3BMEPEHUN U BbIMUCINEHUN NO KaXOOMY U3 BBELEHHbIX B
namMsaTb pacxogomMepa OObEKTOB 3anMUCbIiBAOTCA Ha CMEHHYO KapTy na-
MatTu c¢opmaTta SD. Pacxogomep nogaepxuBaeT npouenypy 3anumcu
KapT o6bemom o 4 M6ant, B ToM 4ncne kapTbl cTaHgapta SDHC.

1.5.4.2. MNepuoa apxvMBMpoOBaHMS MO KaxaoMy OObeKTy ycTaHaBnvMBaeTCcs Nosb-
3oBarenem.

1.5.4.3. B ogHol 3anucu prKCUpYTCs 3HaYeHNUs crieayroLLmMX napaMeTpoB:

- V+ — cyMMapHbli 06beM Npy NPSIMOM HanpaBrieHUn NoToKa 3a UHTepBar
apXvBUPOBaHUS, M’;

- V- — cymmapHbIn 06beM npy obpaTHOM HanpaBfeHUM NOToKa 3a UHTep-
Ban apXMBUpPOBaHMUS, M’;

- HC — kogbl HeluTaTHbIX CUTyaLUuid, BO3HMKAIOLLIMX 3@ MHTepBan apxvBu-
pOBaHUS;

- QMUH — MUHUMarnbHbIM OOBbEMHLINM pacxod 3a MHTepBasn apxvBuMpoBa-
3
HUA, M~/\;

- QMakc — MakcuMarnbHbI 06BEMHBIV pacxoq 3a MHTepBan apxvMBMpoOBa-
3
HUA, M~/\;

- Bpemsa HapaboTkun — cymmapHoe BpeMs HapaboTku, C;

- Bpems oTCcyT. U3M. — BpeMsi OTCYTCTBUS YNbTPa3BYKOBOrO curHana 3a
NHTepBan apxMBNpPoOBaHUs, ¢

NHavkaums 3Ha4eHUI apXMBUPYEMbIX NapamMeTPOB COMPOBOXAAETCS
0603HaYeHneM AaTbl U BpEMEHU apXUBMPOBaHWS.

1.5.4.4. Bo3aMOXeH BbIBOA Ha AUCMNEN pacxogomMepa apxXuBuMpyeMblix napameT-
poB B BMAe rpadmnyecknx gaHHbIX B Maclitabe peanbHOro BpeMeHu npu
BBOZE Hayana u oKOHYaHUs MHTepBana apxXmMBMpPOBaHUS.
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1.6. CocTaBHbIe YacTu nsgenus

1.6.1. BropnyiHbIN namepuTenbHbIM Npeobpa3oBaTenb

BTopuuHbin npeobpasoBatenb, BHELWHUA BN KOTOPOro nokasaH Ha
puc.A.1 npunoxeHunsa A, BbINOMHEH B y4apOMNpPOYHOM NIIacTUKOBOM Kence
N3 U30TaKTMYECKOro NonunponuneHa, BHyTPM KOTOPOro pasMeLleHbl ne-
YyaTHble NnaTbl C 3NEKTPOHHLIMU KOMMOHEHTaMM.

Ha nnueson naHenu Bl pa3melueHsl (cM. puc.A.2):
- KraBuartypa;

- LIBETHOM XWNOKOKpUCTaNIM4eckun gucnnen ¢ paspeweHmem 640x480 To-
YekK 1 C NoACBETKOM ANns BU3yarbHOro cbemMa MHgopmaumu.

Bnok knaBmnaTypbl KpENUTCS K NULEBON NaHeNn YeTbipbMsi BUHTaAMMU,
N MOXeT OblTb OTCOeAMHEH AN AOCTyNna K kKapTe namMsiTu, Kotopasi ycTa-
HaBnNuBaeTCcsa B Nas, Haxogsawwmncs B Topue 6noka (cm. puc.A.4). lMNopg
KnasmaTypon B OTAESIbHOM OTceke pa3MelleH 6rok 6atapen, nogkmnio-
YaeMbI C NOMOLLbI0 Pa3beMHOro CoeauHUTENS.

Ha BepxHem Topue koprnyca BI1 (co CTOpOHbI nvueBOW naHenm)
pasmelleHbl ABa pasbeMHbIX COeANHUTENS ON1S NOAKMIOYEHUS SNEKTPOo-
akycTudeckux npeobpasoBartenier n nmerome mapkmpoBky — «M3A1T» n
«M3A2» COOTBETCTBEHHO.

Ha HwkHeM Topue Kopnyca pasmMelleHbl pasbemMbl Afs NOoAKYe-
HUS BHELUHero nutaHus, nHtepdgencos USB n RS-485 n yHuBepcanbHo-
ro BbIxo4a, MMeroLme COOTBETCTBYHOLLYIO MapKUPOBKY.

1.6.2. Npeob6pa3oBaTenu aneKkTpoakycTuyeckue

B cocTtaBe pacxogomepa MCNonb3ylTCA BbICOKOYACTOTHbIE Haknag-
Hble M3A H-222 wnu MN3A H-228 (ona ycTaHOBKM HA MarHUTHYIO NUHEN-
KY), OCHOBHbIM 3fIEMEHTOM KOTOpbIX SABISETCA MNbe303NeKTPUYeCcKnii
npeobpasoBaTenb, OCYLECTBMSAOWNA aKyCTUYECKUA KOHTaKT C KOHTPO-
NMPYeMOK XUAKOCTbIO Yepes CTeHKy Tpybornposoaa.

M3A paboTaloT B ABYX pexumax:

- N3MyYeHUs, Korga 3o0HANPYOLMIA SNEKTPUHECKUA UMIMYIbCHBIA CUT-
Han npeobpasyeTcs B ynNbTpasBykoBble kKonebaHus;

- nNpuema, Korga NpUHATbIE ynbTpasBykoBble konebaHus npeobpa-
3yHOTCS B COOTBETCTBYHOLLUIA 3NEKTPUYECKUIA CUTHAN.

M3A (cMm. puc.A.3) BbINOSIHEH B KOpNyce 13 antoMUHMEBOrO Chnnaga.
Ha TopueBon NoBepXHOCTU Koprnyca pa3MeLLeH KoakcuarnbHbIM pasbeM-
HbI coeanHuTenb Ansa nogkniodenus MNOA curHanbHbIM Kabenem k BI.
BHyTpeHHUN o0b6bem [MOA repmeTvMsMpoBaH 3anmMBKOW TEPMOCTOMKUM
3NEeKTPOU3ONALNOHHBIM KOMMNAyHAOM.

Ha 60KoBOM MOBEPXHOCTM HAHECEHa puUcKa, yKasblBatoLlas akycTu-
yecknin ueHTp MNMOA 1 cnyxawasa TOYKOW oTcyeTa Npu U3MepeHuu B3a-
MMHOrO pacctosaHna mexay MN3A, BxogawmumMmm B U3MepUTENbHbIA KaHar.

YactoTta uanyyenuna NOA H-222 wnu MNM3A H-228 pasHa 1 My, MNpwu
HanMMYUN OTIMOXEHUA UMM CUIbHOM KOPPO3UM HA BHYTPEHHMX CTEHKax
Tpybonposoga, nNMboO MOBbLILEHHOM COAEPXXaHUW rasa unvM B3BECEWN B
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paboyer XnOKOCTU peKoMEeHOYeTCA WCMNONb30BaTb HWU3KOYACTOTHbIE
M3A H-212 c yactotomn nanyyenms 0,3 My, noctaBnsiemble No 3akasy.

Tarke No 3akaszy MOXeT NOCTaBNATbLCA MarHUTHas NUHenka, npea-
Ha3Ha4YeHHasa AN YCTaHOBKM U oMKCaLMKN BbICOKOYACTOTHbIX MOA H-228
Ha TpybonpoBoae 13 yrnepoanucton ctanu ¢ NOMOLLbI0 NOCTOAHHbBIX Mar-
HUTOB. ONMcaHne MarHUTHOW NMMHENKN U cnocob ee yCTaHOBKM npuBee-
Hbl B MIHCTPYKLUMN MO MOHTaXYy.

1.6.3. bnok 6aTapewn

Brnok 6atapen (AB), pasmMelleHHbIN B OTCEKE BTOPUYHOIO npeobpa-
3oBaTens, ucrnonb3yeTcs NpyM aBTOHOMHOW paboTe pacxogomepa.

bnok Ab npegcraBnsieT cobon Tpu napannefnibHO BKMAYEHHbIX fn-
Tur-nonumepHbIxX (Li-pol) akkymynsitopa C 3NeKTPOHHOM CXeMOoW un3me-
PEHUs EMKOCTU U YCTPOMNCTBOM TEPMO3aLLUTHI.

Mpn npaBunbHOM 3kcnnyaTauum obecneymBaeTca He MeHee 500
LUMKNoB 3apsaa-paspsga Ab.

MpaBuna akcnnyatauumn akkymynsatopHou 6aTtapeu npueedeHbl B
n.2.3.3, npasuna xpaHeHnsa — B 1.7.3 HaCTOSILLEro pyKoOBOACTBA.

BHUMAHMUE! lMNMpu HapyweHMM npaBun 3Kcnnyataumm M xpaHe-
HUA aKKyMyNnSATOpPHOW GaTtapen BO3MOXEH ee OTKa3 MNM OTKa3 pac-
xogowmepa.

1.6.4. UHCTPYMEHT U NpNHAANEXHOCTHU

B npouecce skcnnyaTtauum pacxogomMepa W3 KOMMekTa npuHag-
NEeXHOCTEN UCNOMb3YHTCS:

- pyneTka ans obmepa koHTponmpyemoro Tpybonposoaa;
- KpeneXxHble PpeMHM 1 Lenu Ans KpenneHns 4aTtyvMkoB Ha TpybonpoBoae;

- komnayHg DC-4 «Dow Corning» ana cMmaskm noBepxHOCTU TpybonpoBo-
Aa B MecTax ycTaHoBKM [M3A C Uenbio ynyyleHus akyCTUYECKOro KOH-
TakTa.

Kpome TOro, no otaenbHOMy 3aka3dy MOXET MOCTaBnATbCS ynbTpa-
3ByKoBOM TonwmHomep «B3JIET YT» ana namepeHus TOMWMHbI CTEHKN
TpybonpoBoaa.
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1.7. MapkupoBKa n nnomoébupoBsaHue
1.7.1. Ha nvueBon naHenun BTOPMYHOro npeobpasoBatensd pacxogomepa yka-
3blBaeTCA:
- HaumeHoBaHne n obo3Ha4yeHue npmnbopa;
- TOBapHbIN 3HaK (PUPMbI-U3rOTOBUTENS,;
- 3HaK yTBEPXOEHUA TUNa cpeactaa U3aMepeHus.

Ha 6okoBom Topue kopnyca Bl HanpoTMB pydkn Ang nepeHockn 3a-
KpenneH wWunbauK, coAepXallnin crefyowyo LOMOMNHUTESbHY UH-
dopmauuto:

- HaNpsKeHMe NMTaHNsa pacxogoMepa;
- noTpebnsiemas MOLLHOCTb;

- TeMnepaTypHbI AnanasoH OKPYXXatoLero Bo3ayxa;
- CTeneHb 3aWuTbl pacxoaomepa;

- CEpPUHBIN HOMED.

Mapkuposka NMOA BkntoyaeT B cebss obo3HayeHne npeobpasoBaTe-
151 1 ero 3aBOACKON HOMEDP.

1.7.2. MapknpoBka TpPaHCNOPTUPOBOYHOM CYMKW COLEPXUT HaMMEHOBaHUE U
norotun oupmel «B3neT», agpec canta upmbl B IHTEpHETE N KOHTaKT-
HbIN TenedgoH.

1.7.3. MNocne noeepku pacxogomepa nNoMbUpyeTcs yallka C rankown Kpenne-
HWS NNacTMacCoOBOro akpaHa 6rioka KnaBmaTyphbl, 3aKpbiBaoLLEro 40CTynN
K KOMMYTaUWOHHbLIM 3rieMeHTaM 65ioka, a Takke yrnyoneHue B HeM (CM.
puc.A.4 npunoxenus A).

1.7.4. Ansa 3awmTbl OT HECAHKLMOHNUPOBAHHOIO A0CTYyNa Npu TpaHCNOPTUPOBKE,
XPaHEeHUM Unn akcnnyaTaumm MoxeT ObiTb ONTIOMOMPOBaH OAWH N3 BUH-
TOB Ha nuueson naHenu Bl pacxogomepa npu NOMOLLM HaKITENKN.
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2. NICMNOJIb3OBAHUE MO HA3HAYEHUIO

2.1. AKcnnyaTtauyuoHHbIe OrpaHu4YeHuns

2.1.1.

21.2.

2.1.3.

2.1.4.

JKcnnyaTauus pacxogomepa [OrmkKHa Npou3BOoaUTbLCS B YCMOBUSIX BO3-
AENCTBYIOLNX (DAaKTOPOB M MapamMeTpoB KOHTPONMpPyeMow cpeabl, He
npeBbILaLWLMX A0NYCTUMbIX 3HAYEHUN, OTOBOPEHHbLIX B HACTOSLLEN 3KC-
nnyaTaunoHHOW JOKYMEHTaLMMW.

ToyHasa 1 HagexHas paboTa pacxogomepa obecrneuymBaeTcs Npu Bbl-
NONHEHNN B MeCTe 3KCnnyaTaunm CrieaytoLmx yCroBui:

AaBreHne XMOKOCTM B TpybonpoBoae M pexuMbl €ro 3aKchiyatauum
AOJSDKHbI UCKIKoYaTb razoobpasoBaHmne u/unm ckonneHue rasa (so3agyxa);

nepen nepsbiM Mo NOTOKY xugkoctn MNIOA n 3a nocnegHnm MNM3A JOMKHbI
ObITb 06ecneyeHbl NPSAMOSIMHENHbIE Y4aCTKM HEOBXOAUMOW OfMHbBI, Oro-
BOPEHHOW B UHCTPYKLMM NO MOHTaXY;

NPSIMONIMHENHbIE y4acTKM He LOIMKHbI coaepkaTb YCTPOWCTB Wnu ane-
MEHTOB KOHCTPYKLMW, BbI3bIBAKOLLMX N3MEHEHMNE CTPYKTYpPbl MOTOKA XUA-
KOCTW;

BHYTpeHHM obbem TpybonpoBoga B MecTe ycTaHoBkM [MTOA porkeH
ObITb BECb 3aMNOJSTHEH XNOKOCTbHO.

MonHnesawmrta obbekTa pasmelieHnsa npnbopa, BbINOSTHEHHAA B COOT-
BeTCTBUN C «/HCTpyKUMen No yCTPOMCTBY MOSHME3aLNTbl 34aHUKN, Co-
OPYXEHUA N MNPOMBILNEHHbLIX KOMMYyHuKauuny CO153-34.21.122-2003
(yrBepxaoeHHon [Mpukaszom MwuHaHepro Poccum Ne280 ot 30.06.2003)
npegoxpaHaeT npubop OT BbIXoA4a M3 CTPOS NPU HaNUYMM MOJSTHUEBBIX
paspsaoB.

TpeboBaHus K YyCNOBUSIM 3KCMyaTauum 1 BbiIGopy MecTa MOHTaxa, npu-
Be[EeHHble B HACTOSILLEN IKCNNnyaTaUuMOHHON AOKYMEHTALUUN, YYNTbIBAKOT
Hanbonee TUNMYHbIE PaKTOPbI, BNUSOLIME HA paboTy pacxogomepa.

Ha obbekTe akcnnyatauum MOryT CylecTBOBaTb UMM BO3HUKHYTb B
npouecce ero akcnfyatauumM akTopbl, He noadalwmuecs npeasapu-
TeNbHOMY MPOrHO3Y, OLEHKE UMW NPOBEPKE, U KOTOPble NPOU3BOANTEND
He MOT y4ecTb npu paspaboTke.

B cnyyae nposBneHus nogobHbiX (pakTopoB cnefyeTt HanuTu MHOe
MEeCTO aKcnnyatauumn, rge AaHHble (bakTopbl OTCYTCTBYIOT UM HE OKa-
3bIBAOT BMMSHUSA Ha paboTy nagenus.

2.2. Mepbl 6e3onacHoCcTH

2.2.1.

K pabote c nsgenuem gonyckaeTtcsa obCnyxuBarowmnn nepcoHan, o3Ha-
KOMIEHHbIN C 3KCMNnyaTauMOHHOW AOKYMeHTauuen Ha pacxogomep. Mpu
NOAroTOBKE M3AENUst K MCMONb30BaHUIO AOMMKHbI cobntogaTtbes «lpaBu-
na TEexHUYeCKOW 3KCnyaTauun 3NEeKTPOYCTaHOBOK MoTpebutenen» u
«MexoTpacnesble npaBuna no oxpaHe Tpyaa (npasuna 6e3onacHoCcTn)
Npu aKcnnyaTaunm aNeKTpoyCTaHOBOKY.
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2.2.2. MNpwn npoeegeHmmn paboT ¢ pacxogoMepoM onacHbiMn hakTopamu ABNs-
toTCH:

- HanpskeHne NepemMeHHOro Toka C AeNCTByWMUM 3HavyeHnem o 240 B
yactoTton 50 'y, (npn ncnonb3oBaHun agantepa nutTaHua ~220/=24B),

- Temnepartypa pabouyen xugkoctn (go 150 °C);

- Apyrue onacHble (pakTopbl, CBsi3aHHble C npoduriemMm n crneundgukon
obbekTa, rae aKcnryaTMpyeTcsa pacxogomep.

2.2.3. MNpun moHTaxe MNM3A Ha TpybonpoBoae crieqyeT pyKoBOACTBOBATLCS MH-
CTPYKLMSMU NO TeXHMKe Be30nacHOCTU BbINOSTHEHUS paboT Ansa 4aHHOro
obbekTa.

2.2.4. MNMpn obHapyXeHnN BHELUHUX NOBpeXaeHun npubopa nnu ceteBon npo-
BOOKW crnefyeTt OTKMoYUTb nNpubop 00 BbIACHEHMSI cheunanvcToM BO3-
MOXXHOCTU AarnbHenLWen aKcnnyataumm.

2.2.5. B npouecce paboT Mo MOHTaXy, NyckoHanagke MM PeMOHTY pacxono-
Mepa 3anpeLLaeTcs:

- NPOn3BOANTb MNMOAKITIOYEHNA K pacxXxogoMepy Uinmn 3amMeHy anekTtpopanno-
ANIEeMEHTOB Mpwn BKITIOYEHHOM MNMUTaHUN;

- MCMNONb30BaTb HeucnpaBHble 3NEKTPonpubopbl, 3MNEKTPOUHCTPYMEHTbI
nnbo paboTtatb ¢ HUMM Ge3 NOAKMIOYEHNA UX KOPMYCOB K Marncrpanm
3aLUUTHOrO 3a3eMIIeHUS.

2.2.6. MoHTax pacxogomepa [OSMKEH BbINOMHATLCA B COOTBETCTBUMU C OOKY-
MeHTOM «PacxogomMmep-cHeTumK ynbTpasBykoBoW nepeHocHon «B3J1IET
MPLUy». NHcTpykuma no moHTaxy» LLUKC[.407359.001 NM.

2.3. MNoaroTtoBKka pacxogomMepa K MCMNOSIb30BaHUIO

2.3.1. ocne TpaHCNOPTUPOBKM U3ZAENUSA K MECTY aKcniyatauum npu otpuua-
TenbHOW TeMnepaType OKpy>KaloLlero Bo3gyxa U BHECEHUU ero B rnome-
LLleHe C NONIOXUTENbHON TemnepaTypon criegyet, Bo nsbexaHne KOH-
AeHcauun Bnaru, BblaepXxaTb M34eNnue B ynakoBKe He MeHee Tpex ya-
COB.

2.3.2. MoHTax 1 NoAKNYeHne pacxogomMmepa AO0SMKHbI 6biTb BbIMNOMHEHBI B CO-
OTBETCTBUU C MHCTPYKLMEN MO MOHTaXYy.

Mpn nogrotoBke nsgenus K pabote HeobxoauMo ybeauTbCs, YTO ak-
KymynsatopHas 6atapes nogkntodeHa. Ecnv Ab 6bina oTknoyeHa, To ne-
pen Havanom paboTbl HEOOXOOMMO YCTaHOBUTb B pacxogoMepe TeKy-
LLee BpemMs 1 gary.

BHUMAHME! [Mpn nogrotoeke M B npouecce 3Kcrnsiyatauum pacxo-
Aomepa HeobxoamMmo cobrnogatb npasuna aKcniyataunm akkyMynaTop-
Hon B6aTtapen B COOTBETCTBUU C N.2.3.3 HAacTOSLWEro pykoBoACTBa.

2.3.3. lNMpaBuna akcnnyatauumn akkyMynstopHon 6atapeu

2.3.3.1. [Ina obecneyeHns anutensHOCTM paboTbl A0 24 4acoB Npu NUTaHUN OT
akkymynsitopHon 6atapeun, Heo6xo4MMO NPOBECTM OT TpeX 4O NATU LUK-
noB paspsaga-3apsga Ab nepep ucnonb3oBaHvem pacxogomepa.

2.3.3.2. lNpun nogrotoBke pacxogomepa Kk paboTe Heobxoanmo ybeamnTbCs, 4TO
AB nogkntoyeHa, NpoBepUTbL YPOBEHb 3apsda M noas3apsauTb ee B Chy-
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yae HeobxogmmocTu. 3apskate AB MoxHO npu nbom octaBLemcs
YPOBHE 3apsga v npu TemnepaType OKpyxatouiero sosgyxa ot + 10 go
+ 40 °C. 3apsa 6aTapen NpoucxoamT U B BbIKIMKOYEHHOM COCTOSIHUW pac-
xogomepa. Bpemsa nonHoro 3apsga 6atapeun He npeBbiwaeT 10 yacos.

2.3.3.3. MNMogkntoveHne pacxogoMepa K UCTOYHUKY nNuTaHus (agantepy nuTaHus
oT cetn ~220 B 50 'y unn k 6opToBOM ceTn aBTOMOBUIISI) OCyLLECTBNSA-
€TCs Yepes3 pa3beMHbI COEANHUTENDb HA HUXKHEM CO CTOPOHbI NMLIEBOM
naHenu Topue kopnyca. B aBTomobune kabenb anekTponuTaHus pacxo-
Aomepa NoakniovaeTca K rHe3ny npukypmeaTens.

BHUMAHMUE!!! 3anpelwaeTca nutaHue pacxogomepa ot 6opTto-
BOM CeTU aBTOMOOMUNA BO BpeMs 3anycka ABuratens aBtomooumns.

2.3.3.4. YpoBeHb 3apsga 6aTtapeu vHOMUMPYETCA B BMAE 3Hayka «baTapes»

B NpaBoOM BepxHeM yrny aucnnes pacxogomepa. o mepe pas-
psifa ypOBEHb 3anMBKW 3€feHOro LBeTa CMeLlaeTcsi K JIeBOMY Kpato
3HauKa.

Mpwn OOCTUXKEHUN MUHUMArbHO AOMYCTUMOrO YpOBHsI 3apsida bata-
pen = 2-5 %, pacxogomep aBToMaTU4ecku oTknyaeTcs. [ns npoaon-
XeHust paboTbl pacxogoMep HeEOOXOAMMO MOAKMIOYUTL K BHELLUHEMY WUC-
TOYHWUKY MUTaHWS, NPU 3TOM Ha 3HAYKe YPOBHS 3apsifa NosiBNsieTCs CUM-

BOJZT CETEBOW BWUIIKM lIl] Mo OKOH4YaHUW 3apdaia 3Ha4doK 6aTape|/|

CMEHSIETCS HA 3HA4YOK CETEBOM BUIKU ‘, MCTOYHUK NMNUTAHNA MOXHO OT-
KINMHOYUTb.

2.3.3.5. YpoBeHb 3apsaga 6aTapeu Takke MOXHO NMpoBepuTb B MeH Cucrtem-
Hble HacTpouku B noameHto Ctatyc npubopa. [pu Bxoge B 370 noa-
MEeHI nHanuupytotest ctpoka MutaHme — paborta ot Gartapen mnu 3a-
pan 6arapeun, a Takke CcTpoka YpoBeHb 3apsaa B npoueHTax. Kpome
3TOro, B 9TOM MEHK MHAULUPYETCS MPOrHo3npyemMoe ocTaBlUeecs Bpe-
Ms paboTbl OT 6aTapen ¢ BKMIOYEHHbIM UMK BbIKMIOYEHHbIM AUCMNEEM.

2.3.3.6. Mo okoH4YaHuM paboTkl ¢ Npnbopom Heobxoanumo 3apaanTb Ab.

2.3.3.7. MNMepen pnutenbHbIM NepepbiBOM B paboTe pekoMeHayeTcs 3apsguTb
GaTtapeto, Nnocre 4Yero oTKNIYNTL ee, NMBo n3enedb N3 npubopa.

2.3.3.8. lNpaBuna xpaHeHna akkymynsTopHon 6atapen npuBedeHsbl B n.7.3 Ha-
CTOSILLEro pykoBoACTBA.

BHUMAHMUE! lNpu HapyweHun npaBun 3KcnsyaTauum u xpaHe-
HUA aKKyMyNnsiTOPHOW GaTapeu BO3MOXEH ee OTKa3 UM OTKa3 pac-
xogowmepa.
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3. YIIPABJIEHUE PACXOOOMEPOM

YnpaeneHne pacxo4oMepoM B PasfiMyHbIX pexunmax MoxeT ocylie-
CTBNATBLCA C KfiaBuaTypbl C MOMOLLbI CUCTEMbI MEHIO N OKOH MHOMKALMN
pa3HOro ypoBHs, oTobpakaeMblX Ha Auchnee, C NOMOLLBI (PYHKUMN «in-
touch» camoro gncnnes, MM6oO ¢ NOMOLLBIO NEPCOHANbHOrO KOMMboTEPa
no nHtepgencam USB nnn RS-485.

3.1. YnpaBrneHue c KnaBuaTtypbl

3.1.1. [Ina ynpaBneHns pacxooMepoM C KnaBuaTypbl MCMOMb3yeTCs MHOro-
YpOBHEBaAsA CUCTEMA MEHI0, COCTOSILLAss M3 OCHOBHOrO MeHw (puc.4),
NOAMEHIO, KOMaHA4 U napameTpoB, HaMMEHOBAHMSA KOTOPbIX Crpynnmpo-
BaHbl B CMIUCKM.

<= 14:15:21 02.04.2013

HacTtpoviku
nepudepuu

- [oaroToBka

VaMepeHmii MapameTpel apxviBoe

Puc.4. OcHOBHOEe MeHI0 pacxogomepa

3.1.2. KnaBnaTypa pacxogomepa COCTOMT U3 ABaguaTtu ABYX KHOMOK, Ha3Haye-
H1e n ob6o3HavYeHne KOTopbix NpuUBeaeHbl B NpUnoxeHun B.

KnasnaTtypa obecnednBaeT BO3MOXHOCTb:
- nepemeLLeHns No MHOroOyPOBHEBOW CUCTEME MEHIO U OKOH;
- ONepaTMBHOrO ynpasneHns MHAMKaLMen Ha gucnnee pacxoaomepa;
- BBOAA YCTAHOBOYHOWN MHGOpMauuu;
- NPOCMOTpPa apX1BOB.
3.1.3. lNepexoa 0T OCHOBHOMO MEHIO K MEHIO UITN OKHY HWXXHEro YPOBHS OCyLLle-

>
CTBIAETCA HaXXaTuem KHOMKU nnn ) O6paTHbIl7I nepexon no

HaXaTuo KHOMKN nnn
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BosspaT n3 noboro MyHKTA MEHIO HWXHEro ypoBHA B OCHOBHOE Meée-

MENU
HIO NPOMN3BOANTCA HaXaTUeM KHOMKU .

A v
KHonkm " obecneynBaloT nepemMelleHne Mo CTPoKaM Bbl-
OGpaHHOro MEH UM OKHa, NPV 3TOM BblbMpaemasi CTpoka NyHKTa MEHH0
BblOENSIeTCH TEMHO-CUHMM LBETOM.

3.2. BBoa KOMaHA M 3HaYeHUNn YCTaHOBO4YHbLIX NMapamMeTpoB

3.2.1. 3Ha4yeHMe ycTaHOBOYHOro napameTpa (UMPPOBOro MM CAUCOYHOrO),
MOXeT BbITb MBMEHEHO onepaTopoMm. [1na nameHeHus napameTpa Heob-

>
XOANUMO HaXaTb KHOMKAU nnn .

3.2.2. Ecnu nameHeHne 3HadeHuss napameTpa AOMKHO NPOM3BOAUTLCSA NyTEM
Habopa HOBOro LMPOBOro 3Ha4YeHWs!, TO TEKyLLee 3HaYeHne napameTpa
3aKkn4YaeTca B CUHUIN NPAMOYTOSbHUK Ha CBETMO-CepoM hOHe, a Lumdpbl
MEHSIIOT UBET Ha 6enbin (pnc.5), npyn aTom obwmn poH ancnnes npudo-
pa 3aTtemHsieTcs. BBog abconoTHO HOBOro yncna MoxeT BbiTb Nponsee-

aeH KHOI'IKaMI/In a }J,po6Has=| 4YacCTb 4YucCria BBOOAUTCA rMocre Ha-

XaTna KHOMKA . , OTpudarteribHoe 3Ha4YeHne 4nciia — HaXxXatnem KHorn-

+/-
Kn

< 14:15:47 02.04.2013
[MapameTpbl TpyObl

< UamMepeHus 7}:3\ ApxuBbl >

Puc.5. NMpumep nHaMKauum yCTaHOBKM YMCIOBbLIX 3Ha4YeHUM napametpa «Ha-
pPyX. amameTp TpyObI» MeHIo «[lapameTpbl TPYObI»

OpaHxeBas noaceeTka pefakTMpyeMoro 4vcna CBMAEeTeNbCTBYET O
HenpaBuibHO BBE4EHHOM YMCIIOBOM NapameTpe (CM. puc.6):
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<= 14:16:03 02.04.2013

[MapamMeTpbl TpyObl

< UamepeHus ApXxuBbl >

Puc.6. Owmbo4yHo BBegeHHoe uucgppoBoe 3HayeHue napameTpa «[duameTp B

3.2.3.

nn. N3A»

Ecnn Heob6xoanMMO n3MeHeHMEe Kakoro-nmbo paspsiga TEKYLLEro 3Ha-
YeHus1 napameTpa, TO Nocrne 3akIYeHUs UIBMEHSEMOrO Yncna B CUHUN

NPSAMOYTONbHUK, HEOOXOAMMO HaxaTb KHOMKY , Mpy 3TOM cneBa oT
cTapLuero paspsaa U3MeHsieMOro Yymcna nosiBNseTCs MUratoLLmin Kypcop.

HaxxaTtvem KHomku Kypcop ycTaHaBnuBaeTcs cnpaBa oT undpbl Kop-

PEeKTUPYeMOoro napameTpa, HaXXMMaeTCsi KHomMka , Mpn 3TOoM undpa
CTUpaeTcs, U BBOOUTCH HY)XHOE 3HayeHue paspsga 4Yucra  KHomka-

MU n a . I'IpanmbHoe BO3MOXHO€E 3Ha4YeHue 4uncria nogcesevumBa-
€TCA CBEeTJ10-CepbiM LIBETOM.

Ecnu nsmeHeHne napameTpa OOJTXHO Npon3BOAUTLCA NyTEM Bbl60pa n3

-
crnucka, To NO HaXaTu KHOMKM - nnu Ha gucnnee nosiBNseT-
csl Tabnuvua co CnMCKOM BO3MOXHbIX 3HA4YeHMI napameTpa (puc.7), npu-
4YyeM ero Tekyllee 3HayYeHMe OTMEYEHO TEMHO-CMHUM uBeToM. O6wmn
doH gucnnesa npubopa Takke 3atemHsieTcs. BblGop HOBOro 3HaveHus
A v

napameTpa NPOU3BOANTCSA KHOMKaMm nnu . Mepemellenne no
CTpOKaMm COMpOBOXAAeTCsl NOACBETKOM CTPOK Tabnuubl TEMHO-CUHUM
LBETOM.
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= 14:16:25 02.04.2013 ™

Puc.7. Mpumep umHAMKaLMM BbIGOpa CNUCOYHbLIX NapamMeTpoB B MOAMEHIO

3.24.

«Mart. cTeHkn TpyObI» MeHK «lMapameTpbl TPyObI»

MoaTteepxaeHMe BBOOA HOBOMO 3HaYeHUs NapameTpa, kak LuudpoBoro,
Tak M CNMCOYHOro, NPOU3BOANTCS HaXaTUEM KHOMKM , Npy 3TOM
nocne BBoAa LMMPOBOro 3Ha4YeHUs1 CTpoka C HOBbIM 3Ha4yeHMeMm napa-
MeTpa BblaensieTcss TeMHO-CUMHMM LBeToM. OTMeHa onepauun U3MeHe-

HUA 3HA4YEeHUA NapamMeTpa Npomn3BoanTCA HaXXaTnem KHOMKU .

3.3. PyHKUMA «in-touch» gucnnesn

3.3.1.

3.3.2.

3.3.3.

3.3.4.

[ns BBOOA LUMPPOBLIX UMM CMUCOYHBLIX NAapaMeTPOB BO3MOXHO UCMOMb-
30BaHMe yHKuMmn «in-touch» gmcnnes. [na Bxoga B kakoe-nmbo noa-
MEHIO U3 OCHOBHOIO MEHK JOCTAaTOYHO MPUKOCHYTLCS narnbLeM K COOT-
BETCTBYIOLLEN MKOHKE Ha aucnnee (CM. puc.4).

BBog uMdpoBbIX NapamMeTpoB NPOM3BOAUTCS B NOPSiAKE, U3MNOXEHHOM B
n.3.2.2, 3a UCKMOYEHNEM TOro, 4YTO AN Bblibopa NyHKTa MEHI0 4OCTaTou-
HO K HEMY NPUKOCHYTbCSA. B ocTanbHOM Nopsiiok BBoAa UMPPOBLIX na-
pamMeTpoB aHariorMyeH BBoAy C KriaBuaTypbl.

BBog cnMCOYHbIX MapamMeTpoB NPOM3BOAUTCS B NOpsigKe, U3NOXKEHHOM B
n.3.2.3, 3a UCKMOYEHNEM TOro, YTO BMECTO KHOMOK BbiOOp napameTpoB
Npon3BOAMUTCA MPUKOCHOBEHMEM K BbIOpaHHOW CTPOKE WMHOMUMPYEMOW
Tabnuupl. NoaTBepxaeHus Beoga He TpebyeTtcs, BbIGpaHHbIN napameTp
aBTOMaTUYECKN BBOOMTCHA B CTPOKE MEHIO.

[lna Bbixoga B npegbigyuiee MeH OOCTaTOYHO NMPUKOCHYTBLCA K CMMBO-
ny@ B NIeBOM BEPXHEM Yyrny auncnined. Bbixoa B OCHOBHOE MEHIO npons-

BOAMTCS NMPUKOCHOBEHMEM K CMMBOJ‘Iy{E} BHM3Y aucnnes. Bxon B MeHto
< UamepeHus unv ApxuBbl > 13 NOOOro NyHKTa MEHI MPOU3BOAMUTCSA
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3.3.5.

3.3.6.

3.3.7.

NMPUKOCHOBEHNEM K COOTBETCTBYIOLLUMM CTPOKaM B NIEBOM HWXXHEM WM
NpaBOM HWXHEM Yrny aucnnes.

Ecnn Bxog B MeHo < U3mepeHnsa unm ApxmuBbl > Oblfl NPOM3BEAEH He
N3 OCHOBHOIO MEH0, @ U3 KaKoro-rnimbo nogmMeHto, TO Npy NPUKOCHOBEHNN

K CMMBOHy{m npoucxoauT Bo3BpaT B TOT MYHKT MEH0, U3 KOTOPOro Oblf
OCYLLIECTBNEH BXOA B MeH0 < U3MepeHus nnm ApxumBbl >.

Bxoa B MeHio < UamepeHust nnm ApXuBbl > 13 OCHOBHOTO MEHIO KpOMeE
MPUKOCHOBEHUSI K COOTBETCTBYHOLLMM CTPOKaM B JIEBOM HWXKHEM WK
NMpaBoOM HWXKHEM Yrry AMCNIEes, MOXET NPOU3BOAUTLCA NepeMeLLeHneMm
nanbLa no AUCNNel B ropusoHTanbHOM HanpasneHun. [ns nepexona B
MeHo < MamepeHus HeobxoaMmo MpoBecTU Mo AWUCHNel crneea Hanpa-
BO, ANsA nepexoaa B MeH0 APXUBBI >, COOTBETCTBEHHO, HA0BOPOT.

I'Iepe6op NMYHKTOB MEHKO MOXET Npon3BoANTbCA nepemMmelleHmnemM nanbua
no aucninero B BepTKaribHOM HarnpasJieHUN.

3.4. YnpaBrneHue ¢ nepcoHaribHOro KomnbloTepa

3.4.1.

3.4.2.

3.4.3.

3.4.4.

YnpaBneHune paboTton pacxogomMepa B pasfnunyHbIX peXMMax OCYLLECTB-
ngeTca ¢ nomMoLblo nporpammel «prdigital», npunaraemon Ha CD-gucke
N3 KOMMJeEeKTa NocTaBku. Takke nporpammy MOXHO 3arpy3nTb C cauTta
dovpmbl-nponssoanTens www.vzljot.ru. lNporpamma pacnpocTpaHseTcs
B6ecnnatHo.

Mporpamma «prdigital» pabotocnocobHa nog ynpasneHnem onepaumon-
Hbix cuctem Windows Vista, Vista x64, XP, XP x64, 2000, Server 2003,
Server 2003 x64, Windows 7, Windows 7 x64.

[ns yctaHoBku nporpammbl «prdigital» otkponte ¢ CD-gucka dann
«PR», 3anyctute nporpamMmmy YCTaHOBKW C pacCLUMPEHUEM «exe» U cre-
aynTte ykaszaHuam Ha moHutope [MK. o okoH4YaHun yctaHoBKM Ha pabo-
yem ctone [NK noasnsaeTcs apnbik «[P Lindpposony».

Mogkntounte USB-BbIXOO pacxogomepa k USB nopTy komnbloTepa Ka-
B6enem 13 komnnekTa noctaBku. Ha pabovem cTtone KoMnblOTEPE LLUENK-
HUTe OBa pa3a NeBon KHOMKOW MbIwKkK Mo apnbiky «[1P Lindposon». Ha
9KpaHe MOHWUTOpa MOSIBUTCS OCHOBHOE OKHO MporpamMmbl (CM. puc.8).
dakt nogkntoyeHna Kk MK no uHTepdency noareepxgaeTca Haanuchbro
«MopgkntoyeHune: USB» Hag MKOHKaMyM OCHOBHOIO MEHIO NPOrpaMmbi.

AHUMaUmMa nporpaMmmbl NOBTOPSIET AUCMIIEN pacxogomMepa, HO npu
3TOM MOXeT ObITb pa3BepHyTa Ha Becb akpaH K.

HacTtporika pacxogomepa € nomouwbio nporpammbl «prdigital», BBOA
UMEPOBBIX U CMNCOYHBLIX MapaMeTpPoB aHarnormMyeH ynpasreHUo pacxo-
AOMEPOM C KnasumaTypbl 3a UCKITHOYEHMEM TOrO, YTO BXOA B MEHIO, Bbl-
AeneHne pegakTupyemMbiX NapamMeTpoB M BbIOOP CMUCOYHbLIX MapaMeTpoB
NPOM3BOAUTCS LLUEMYKOM JIEBOW KHOMKU MbILLKM KOMMNbIOTEPA, BBOA, UMd-
POBbLIX NapaMeTpoB ocyLlecTBnaeTca ¢ knasmatypsbl 1K, a nogTeepxae-
Hue BBOAa — Knasuwen «Enter». Boixog M3 kakoro-nMbo nognyHkTa me-
HIO B NpeblayLiee MeHo OCyLlecTBnseTca knasuwen «Esc» unm wenu-

KOM 11eBOM KHOMKN MbILLKKU MO cumMmBoOIny @
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1] praigi

HOBbI O6BEKT

Puc.8. OcHoBHOe OKHO nporpammsbl «prdigital»

3.4.5.

3.4.6.

3.4.7.

Kpome aToro, B nporpamme «prdigital» He gocTyneH onst npocmoTpa
psg napameTpoB M3 MeHIO «CUCTeMHble HAaCTPOMKWUY», KOTOpble Kaca-
I0TCA HEMOCPEACTBEHHO YNpaBfeHMs N HaCTPOMKM AMCNNea pacxogome-
pa, u BUpTyanbHasa knasuaTtypa u3 meHwo «lMoarotoBka namepeHun /
O6beKT».

Bxon B noGoe NOAMEHIO OCYLIECTBMAETCA LIENYKOM FeBOW KHOMKU
MbILLKM MO COOTBETCTBYHIOLLIEN UKOHKE B OKHE NMPOrpamMMbl, BXOA B MEHIO
N3mepeHns 1 ApXuBbI — LLIENYKOM MO COOTBETCTBYIOLLIEN HaaNuCHU.

C nomouwbto nporpammbl «prdigital» B MeH0 «ApXUBbI» MNOSABNAETCSA
BO3MOXHOCTb 3aMucy apXxvMBHbIX AAHHbLIX Ha NepCcoHarbHbI KOMMbIOTEP.
[na 3anvcn apxuBHbIX AaHHbIX HEOOXOAMMO HaXaTb KHOMKY DKCMopT, B
OTKPbIBLLEMCSI OKHE BBECTW HOMep ObbekTa, AaTy U Bpemsi apXMBHbIX
AaHHbIX U HaxaTtb kHonky CtapT (cm. puc.9). Ha lNK cosgaTb cooTBeTCT-
BYIOLLYIO ANPEKTOPUIO A4N1S 3anucu pannos B oopmaTte CSV.

B nporpamme «prdigital» B meHio «MpunoxeHusa» nmeertcss AOMOMHU-
TenbHoe nogmeHo «CoxpaHeHue/3arpy3ka KoHdurypaumm», ¢ nomo-
LLIbIO KOTOPOro BO3MOXHa 3anuck 1 coxpaHeHne Ha K HacTpoeyHon ba-
3bl 06BLEKTOB, Ha KOTOPbIX NPOBOAUNUCL M3MEPEHMS, a TaKkKe 3annch B
NamMATb pacxogomMepa COXPaHEHHbIX OAHHbIX NpuM HeO06XO4MMOCTU Mpo-
BEeEHUS NOBTOPHbIX U3MEPEHUN.
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Puc.9. MeHIo «9KCNOPT apXUBHbIX 3anucen»

3.4.8. B cny4ae nponagaHus cBssm ¢ K (obpbiB kabens, nnoxon KOHTakT B
pasbeme), Ha MoHuTope K B CTpoke COCTOAHUSA NporpaMmbl NOSBNSAET-
Csl nnaearollasl Hagnucb KpacHbiM LBeToM «HeT cBA3M ¢ npubopom»
(pnc.10).

Puc.10. Uuagukaums Ha MK npu oTcyTCcTBUM CBA3U C pacxoaoMepoMm
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4. NOPAOOK PABOTbHI

41.

[ns BKNOYeHUs pacxogomMepa HeobXxoauMo HaxaTb U HECKONbKO CEKYHA

yaepXuBaTb KHOMKY __J Mpubop BXOOUT B PEXMM CaMOTECTMPOBa-

HWS, Ha Aucniee MHaMuMpyeTcst 3actaBka (cMm. puc.11). o okoHYaHum
CaMOTECTMPOBAHMUS Ha AMCNIIEN BbIBOAUTCH OCHOBHOE MEHIO (CM. puc.4).

PEAJIbHOCTb U3MEPEHWUW

Puc.11. 3actaBka Ha gucnnee B pexnme camoTeCTNpoBaHus

4.2.

4.3.

4.4.

Heobxoanmo ybeauTtbcs B JocTaTOMHOCTM 3apsga Ab no nHankauum Ha
auncnnee. lNpyM HeQOCTAaTOMHOCTU 3apsiga — NOAKIHYUTL BHELLHUA UC-
TOYHUK nuTaHud. lNpu aTom obecneymBaeTcs paboTa pacxogomepa U
ocylecTBnsaeTca 3apsa 6atapew.

lMepen HayanoMm mM3MepeHnn HeodbxoanMmMo NOAroToBUTbL Npubop K pabo-
Te, BBE4S B pacxo4oMep yCTaHOBOYHbLIE NMapaMeTpbl, COOTBETCTBYHOLLME
KOHKPETHOMY KOHTPONMpyeMoMy OB6BLEKTY M NPOU3BECTU OCTarlbHble Ha-
ctponkn (cm. pasgen MYCKOHAJTAOQOYHbIE PABOTbI vHCcTpykumn no
MOHTaXy Ha pacxogomep).

Ecnn nameHsncsa tmn ncnonb3dyemon gnga namepeHun napbl MNOA, To He-
obxogumo B MmeHw lMoarotoBka uamepeHun / MNMapameTpbl usmepu-
TenbHOW cuctemsbl / Tun aaTymka yctaHoBuTb Tpebyemblnt Tun (HY nnu
BY), BBecTn nacnoptHoe 3HayeHue ha3oBOM CKOPOCTU B MeHi dPa3o-
Bass CKOPOCTb M [OMOMHUTENBLHON 3adepXku B MeHo lMoaroTtoBka mus-
MepeHun / [JononHutenbHble napameTpbl / KanubpoBka pon. 3a-
aepxku / lon. 3aaepxka Ang JaHHOM napbl 4aTYUKOB.

B namsatu npmubopa Tun gatumka CBsi3aH CO 3Ha4YeHuem as3oBoMK
CKOPOCTM N OONONMHUTENbHOW 3a4EepXKM AN OCHOBHbIX Nap OaTYMKOB.
Moatomy B ganbHenwem npu Boibope Tuna gaTtymka npubop byaet as-
TOMaTU4YeCKM NPOM3BOAMTL YCTAHOBKY HEOOXOOAUMbIX 3Ha4YeHun napa-
MeTPOB (Pa30BOW CKOPOCTU N OOMOSNTHUTENBbHOM 3a4€PXXKWU OCHOBHOM na-
pbl 4AaTYMKOB.
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4.5. MNepentn B MeHi0 U3mepeHna n nHmumanuampoBatb KHonky CrtapT. o-
cne nosieneHnsa coobuieHna 3anyctutb uamepeHua? [a, Het HaxaTtb
kHonky [la. B npaBoM BepxHEM yrny gucnnes psaoM Co 3Ha4YKOM KapTbl

namsiTn nosiensietcst sHadok V'V «CUHYC», CBUAETENbLCTBYHOLWMIA O Bbl-
paboTke 3oHAMpYoLLEero curHana (cm. puc.12).

Pacxon, M3/y

Owexr: 1

W3mepenns
B

3anycTuTb U3MepeHna?

-0.007321 mxe

0.000116 mxc

-0.007437 mxc
1.333

5.611 mxe OCTaHOBUTb U3MEpEeHNs?

Puc.12. MeHto «A3mepeHusn»

Ha pgucnnee wvHOMUMPYIOTCA M3MeEpSieMble 3HAYeHUS OGBEMHOro
pacxoga, NnpssMoro, obpaTHOro 1 cyMMapHoro o6bLeMoB, TeKyLLEN CKOpO-
CTU MOTOKa, a TakkKe COOGLLUEHNS O HelTaTHbIX CUTyauusX, BO3HMKalO-
WMX Npu paboTe pacxodomepa, U NpoM3BOAMTCS 3amnuCb B apXuB TeKy-
LLINX U3MEPEHHbIX OaHHbIX.

Mpn HaxaTnmn Ha kHOMKy [lonmosnH. Ha gucnnen BbiBOAUTCA psad na-
pamMeTpoB, XapakTepM3YoLNX NPOLLECC N3MEPEHNS.

Mpn HaxaTum Ha kHoMKy CurHanbl Ha gucnnee MHANLUPYETCS OKHO
C rmctorpaMmamMu amnnutyg npsMor n obpaTHOWM MONyBOSMH CUrHana,
oBHapyXeHHbIX B pe3ynbTate aBTOMaTU4ECKOW HaCTPOWKM Ha MPUHMK-
MaeMbI cUrHarn.

B pacxogomepe peanusoBaH BbIBOA pe3ynbTaToB U3MEPEHUA Ha
Ancnnen KpynHbIM LWPUAGTOM, ANA Yero B B MeHio U3mepeHust KHomka-
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4.6.

4.7.

4.8.

A

v . y
MK nnm BblOpaHHbIN NapaMeTp BbIAENSAETCA pPaMKOW TeMHO-

-

CUHEro uBeTa, Mocre 4Yero HaxumaeTcs KHonKa-, unu gocra-
TOYHO MPUKOCHYTLCA NanbLem K BbiopaHHoMy napameTtpy. Kpome vHau-
Kauuu 3Ha4YeHUn BbIOpaHHOrO MapamMeTpa KpynHbIM LPUATOM, Ha Auc-
nnei BbIBOAATCA BCe TeKylUMe pe3ynbTaTbl U3MEPEHUN, a TakkKe rMcTo-
rpamma nsmepsiemMoro napaMeTpa B peanbHOM MacluTabe BpeMeHu, npu
NMPUKOCHOBEHUM K KOTOPOM OHa pasBopayMBaeTCsl BO BeCb akpaH. [Ons
BO3BpaTa B MeHi0 U3aMepeHuUs HaxnumaeTcs KHoMka 3akpbiThb.

Mpu HaxaTnn Ha kHonky CTon Ha Aucrhrnee MnosiBrseTcs OKHO C COo-
obweHvem OctaHOBUTL U3MepeHua? [a, Het. HaxaTtnem Ha KHomMky
[a v3mepeHus ocTaHasnMBalTCS, B apxuBe (puKcMpyeTca Bpems ocTa-
HOBK/ W3MEpEeHU N apXMBUPYKOTCH U3MEPEHHble napamMeTpbl 3a npo-
WweaLee Bpems.

[ns BeiBOAa nameputenbHOn nHgopmaumm no nHtepdency RS-485 He-
0b6xoanMOo yCcTaHOBUTbL NapamMeTpbl CBA3WM B MeHlo HacTpounku nepude-
pun / Hactpomnka RS-485 (CM. MHCTPYKUUIO NO MOHTaXy) M NOAKMOYUTb
BHELLHWM NPUEMHUK K pasbeMy «RS-485» Ha BI1.

[lna BbiBOAa nM3MepuUTeESNIbHOM MHpOopMaLumMn Yyepes yHUBepcasibHbIA Bbl-
xon, B MeHio Hactponkun nepudepun / Hactpomkm yHuBepcanbHOro
BbIXo4a Npons3BoauTcs BbIOOp pexnuma paboTbl YHUBEPCANbHOMO BbIXO-
Aa v gpyrme HeobxoguMmble HACTPOWKM B 3aBUCUMOCTW OT BblOpaHHOWM
PYHKUMN (CM. MHCTPYKLUMIO MO MOHTaXYy), @ BHELLUHWIA NPUEMHUK CUrHana
nogkroyaetca kK pasbemy «MMI1.» Ha BI1.

B uensx akoHomum pecypca batapen, Yyepes BpEMEHHON NPOMEXYTOK OT
1 oo 30 MuH, ycTaHaBnNMBaeMbii B MeHO CUcTeMHble HacTpouku / MNMa-
pamMeTpbl 3HeprocoepexxeHns (CM. MHCTPYKLMIO MO MOHTaXy), NO OKOH-
YaHUN MaHUNYMAUUMIA C KHOMKaMW KnaBuaTypbl MW MpekpalleHust uc-
Nnonb30oBaHUA AUCNNEes B pexume «in-touch», gucnnen pacxogomepa
racHeT. [1ns BKNIOYEHUST ANCNNes 4OCTaTOYHO K HEMY NMPUKOCHYTbLCA, UK
HaXkaTb MOy KHOMKY Ha KnaesuaTtype, NpyM 3TOM BO30OHOBNSETCA UHAN-
Kaumsi TOro NyHKTa MEH0, B KOTOPOM pacxodoMep Haxoauncs nepeg oT-
KItoYeHMeM gucnnes.

B cnyyae otcyTcTBUA Kaknx-nnbo mMaHunynauum ¢ npubopom (n3me-
PEHNS He NPOU3BOAATCH, OTCYTCTBYET CBfA3b NO WHTepdpency, He uc-
nonb3dyeTcsa KrnasBuaTtypa, He 3afdaHbl napameTpbl paboTbl Mo pacnuca-
HUI0) Yepe3 5 MWH. pacxo4oMep BbIKYaeTCs.

4.9. ApxuBmpoBaHue pe3yribTaToB N3MepeHuin

4.9.1.

4.9.2.

MpocMOTp apxMBOB OCYLLECTBNSAETCHA U3 NIOOOro MEH HaxaTueM Ha

LOG
KiaBuaTtype KHOIMKU N NpMKOCHOBEHUEM K CTPOKe ApXMBbI > Ha

v A v
avcnnee, n nepebopom 3anucen KHomnkamu : n (cm.
punc.13).

Mpun ncnonb3oBaHUN pyHKUMKM «in-touchy» aucnnes OOCTYn K apXMBHbIM
3anncsM Npou3BOAMTCSA Kak BbiIOOPOM AaTbl U BPEMEHU apXMBMPOBaHUS
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npu HaxaTum Ha I/IKOHKy, Tak U nepebopom KHOMOK =",

_. Mpn HaxxaTuUM KHOMOK -VIJ'IIA- Ha gucrniee nodasna-

eTCA nepBad Ui, COOTBETCTBEHHO, NMOCIieaHAd apXnuBHadA 3anmchb.

15:10:31 02.04.2013

01.04.2013 13:45:20
01.04.2013 13:45:30

V+, M3
V-, M3
HC
QMUH, M3/4
Qmakc, M3/y

‘Bpems HapaboTky, ¢

Bpems apxusupoBaHus:

01.04.2013
13:46:02
0.000
0.007
HeT
-0.082
-0.057
351

| Bpemst oTeyT. u3M., €

15:11:11 02.04.2013

13:43:22 13:44:30

15:18:24 02.04.2013

I 02.04.2013 14:23:24 I

02.04.2013 14:23:30

BpeMms apxuBuUpoBaHus:

V+, M3
V-, M3
. | HC
QMUH, M3/y

Qmakc, M3/y
Bpena HapaboTku, ¢

02.04.2013
14:23:24
0.000
0.170
b000100
-0.019
0.017

697

1

Puc.13. MeHo «ApXxuBbI»

34

ApxuBHble rpacukm (V+)



4.9.3. KHonka Npadpmkun oTKpbIBAET AOCTYN K NPOCMOTPY rpadonyecknx xapak-
TEPUCTUK N3MEPHAEMOrO pacxoda unu obbema B pearibHOM BpeMeHMU 3a

BBEEHHbIN npeaBapuTesibHO MHTEPBaJl apXnBNpoBaHUA.

4.9.4. Bbixoq n3 nogmeHto Npadpumkm nponssBoamnTcs HaxkaTtmem KHOMKK

nnn

KHOMKU . PasHunua 3akntoyaetcs B TOM, 4TO npu HaXXaTtnn Ha KHOMKY

B HWXXHEW YyacTu gucnnesa 0T06pa>|<aeT0ﬂ (paKT MCnoJib30BaHNA Me-

Hio Mpadpmkn noasneHnem nog CMMBOSIOM msHaqKa o (pnc.13). Mpwn
pabote ¢ npubopom B nporpamme «prdigital», aHanormyHo NpomnsBoanT-
CH BbIXO U3 NOAMEHKD JKCNOPT, Npu 3TOM PaKT UCMNOSb30BAHUSA 3TOro

MEeHIO 0T06pa)KaeTCFI noasneHnemMm noagq CuUMMBOJIOM {E}SHa‘-IKa

14:19:24 02.04.2013

X ereMFI apXUBUPOBaHUS: OLOS .
o . 13:46:02

01.04.2013 1;:45:20 Vi, M2 0.000
| 01.04.2013 13:45:30 | V-, m3 0.007

HC HET
| QMuH, M3/4 -0.082
-0.057
Bpems HapaboTky, ¢ 351
CYT. usn,q 0

Puc.14. OTtobpaxeHue ncnonb3oBaHus MeHro «padpukm» n «AkcnopT»

‘e

Ana 3akpbiTUs 3TUX 3HAYKOB HEOOXOAMMO K HUM MPUKOCHYTbCS
(LLenKHYTb SIeBOW KHOMKOW MbILLKMK), NOCIE Yero Ha 3aTEMHEHHOM 3KpaHe
NOSIBNAKTCA HAANUCK, OTMEYEHHbIe BenbiM KpecTukom (puc.12), u cau-
aeTenbcTByowne o6 MCnonb3oBaHUM IKCMNopTa apXvMBHLIX 3anucen u
apxvBHbIX rpadukoB. [Ana ctupaHua Hagnucenm HYXHO MPUKOCHYTBCA K

6enomy KpecTuky.
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4.11. B meHio [lokymeHTaumsa (puc.15) AocTynHbl ANAs YTEHUA PYKOBOACTBO
Mo 3KCniyataumMm U MHCTPYKUMSA MO MOHTaXy Ha pacxogomep, 4to 06-
neryaet paboTty ¢ NnpnbOpPOM N €ro MOHTaX NPy OTCYTCTBUM HA OOBbEKTE
aKcnnyaTauun nNepcoHanbHOrO0 KOMMbKOTEPA WM NEYaTHOro M3gaHus
3KCnnyaTaunoHHOM SOKYMEHTaLNN.

- 14:00:17 02.04.2013

»  14:00:17 02.04.2013

[okymeHTauus

Pacxoaomep-cYeTunK
YNbTPa3ByKOBOW NEPeHOCHOR

B3NET NPY

B3/#ET

PACXOMA XUAKOCTER, FA3A ¥ TENNOBOMN SHEPT N

MUHCTPYLIUA MO MOHTAXY
LWKCA.407359.001 UM

- 14:02:20 02.04.2013 s f 1 *<-  14:00:17 02.04.2013
[okyMeHTauus

PacxofioMep-cueTumMK
YNbTPa3ByKOBOW NepeHOCHO!

B3JIET NPL

B3AET

PACXOAA XXMAKOCTEN, FA3A U TEMNNIOBOW SHEPT N

< U3mepeHus ApxuBbl >

PYKOBO[CTBO MO IKCNAYATALUUN
WWKCA.407359.001 P3

Puc.15. MeHo «[JoKyMeHTaLus»

Mpn mncnonb3oBaHuM nporpammbl «prdigital» pykoBoACTBO MO 9KC-
nnyataumn n UHCTPYKUUSA NO MOHTaxy BbiBOAUTCH Ha akpaH K B dop-
maTe pdf. Anga yteHus gokymeHTauum Ha MK gormkHa 6biTb yCTaHOBNEHA
nporpamma Adobe Reader.

36



5. BOSMOXHbIE HEUCTTPABHOCTU U METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nomnHo paGoTocrnocoGHOCTL pacxogomepa XapaKTepusyeTtcs
HanMYneM MHOMKALUMN U3MepSieMbiX NapameTpoB, a Takke 3HaYEeHUsMU
YCTaHOBOYHbIX NapameTpoB, BBEAEHHbIX B MOMHOM oGbeme M B 3ajaH-
HbIX Npegenax.

5.2. B pacxogomepe nepuoauMyeckm MNpoOu3BOAMTCA aBTOMaTUYECKUN KOH-
TPOIb B peXMMe CaMOTeCTUPOBaHNS C MHAUKauuen B MeHio U3amepeHus
(cm. puc.16) kogoB HewwTaTHbIX cutyaummn (HC), Hanpumep:

< 15:48:24 02.04.2013 VAVARR G N ™

NamepeHns

Puc.16. OtobpaxeHue koga HC B meHo «A3mepeHunsa»

HanHbin koa o3HavaeT HC «Het Y3C». MNpu otcytetBumn HC Ha guc-
nnee otobpaxatorca cumeonbl HC otcyTcTBytoT. OTOGpaXkeHne B koae
HC Heckonbknx eavHuL cBUOETENbCTBYET O BO3HUKHOBEHWUM OOHOBpE-
MEHHO HECKOJMbKUX HEeLUTaTHbIX CUTYaLMWN.

Pacwundposka kogoB HC, npuMynHbl BO3HMKHOBEHUSI U MeToObl UX
yCTpaHeHus npmBeaeHsbl B Tabn.3.
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Tabnuua 3

Koz Onucanue HC BeposaTHaga npuymHa MeTog ycTpaHeHus
b000001 KpaTkoBpemeHHas | )
noTeps curHana
1. HenpaBunbHaga Ha- 1. MNpoBepnTb NpPaBUMBHOCTb YC-
cTpoka npubopa. TaHOBMEHHbIX MapamMeTpoB.
2. OTcyTcTBME 3anoOnHeHns|2. Y6eantbca B 3anofIHEHUM
XnaKocTbio TpybonpoBoaa KMAKoCTbo TpybonpoBoga u OT-
UM HanMyme B XXMAOKOCTU  |CYTCTBUM 3HAUYUTESbHbIX ra3oBbIX
BonbLIOro KonnyecTsa ra- |BKITHOYEHUN
3a.
3. HeucnpaBHocTb B anek- (3. NpoBepuTb LLENOCTHOCTb U Ha-
TPUYECKUX COEOMHEHUAX  |OEXHOCTb coeauHeHun [13A ¢
M3A c BIl. BIT.
b000010 Het Y3C 4. HapyweHue yctaHoBkn |4. [NpoBepuTb NpaBUNbHOCTb YC-
M3A Ha TpybonpoBog. TaHOBKN WM Ka4yeCTBO KperrneHus
M3A Ha TpybonpoBoae, Hanuune
CMa3kym no4 uanydarowlen no-
BepxHocTbio MOA.
5. Hanuuue otnoxeHun Ha (5. Tpn HeaoOCTaTOYHOM YpPOBHE
BHYTPEHHEN NOBEPXHOCTM |curHana yctaHoBuTb [M3A Ha
TpybonpoBsoaa. OpYyrom yyacTtke.
6. HencnpasHoctb MOA. |6. [MpoBeputb paboTocnocob-
HOCTb KaHana c gpyrumu MN3A.
7. OTtkas BI. 7. OBpaTnTbCH B CEPBUCHDIN
LEHTp.
own6 BBefneHbl HenpasunbHble  |[1poBepuUTb YCTAHOBIEHHbIE Na-
b000100 tmokKa 3Ha4YeHUs YCTaHOBOYHbLIX |pamMeTpsbl
oneparopa
napameTpos
MpeBbiwenme M3mepeHHoe 3HaveHne [MpoBepuTb NPaBUNBHOCTL yCTa-
b001000 pacxofa npeBbiCUNO A40- |HOBIEHHbIX NapamMeTpoB
Quare NyCcTUMOE 3Ha4YeHune
b010000 Q> Qy Pacxopg 6onblue BepxHen |[poBepuTb NPaBUIbHOCTL yCTa-
yCTaBKW. HOBJIEHHbIX NApPaMeTPOB
b100000 Q< Qu Pacxog meHblue HwkHen  |[1poBepuTb NPaBUIIbHOCTL yCTa-

yCTaBKMW.

HOBJ1€HHbIX NMapamMeTpoB

5.4. lNMoa HewTaTHOM CUTyauMen NOHUMaETCa cobbiTue, Npu KOTOPOM BO3HMU-

5.5.

KaeT HeCoOTBeTCTBUE U3MepdeMblX MnapameTpoB MeTpOoSiorm4eckmm
BO3MOXXHOCTAM pacxoaomMmepa unin npun KOToOpom n3amMepeHmnda CTaHOBATCA
HEBO3MOXHbIMU BClieaACcTBMe HapyLueHus yCJ'IOBI/IIZ N3MepeHn4. HC CbI/IK-
cunpyeTcd, ecnn ee annMTernbHOCTb HE MEeHee 1 CEeKyHAbl.

O6paboTka pacxo4oMepOM HelwTaTHbIX CUTyauun npou3BOAUTCS
cnegyowmm obpasom. Mpu HacTynneHnn HC B meHio U3mepeHnsa puk-
cupyetcsa kog HC, B npaBon BepxHen 4acTu AUCnrnes crneea OT 3HA4ka
«CMHYC» MOSIBASIETCA BOCKNMLUATENbHbIN 3HAK KpaCcHOro LBeTa, a B apxvB
3anucbiBaeTcsa cooTBeTcTBytowmi kog HC.

O6paboTka nponagaHna Y3C 3aBUCUT OT COOTHOLUEHUSI ONUTENbHOCTH
otcytcTBus Y3C 1 3agaHHOro 3HaveHust napameTpa Bpems mHepuum, B
meHio lNMoarotoBka namepeHun /| ObpaboTka pe3ynbTaToB, KOTOPOE
MOXeT ycTaHaBnmBaTbCs B AnanasoHe ot 5 go 300 c.
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5.6.

5.7.

5.8.

Mpwn kpaTKOBpEeMeHHOM nponagaHum Y3C B nameputenbHOM KaHane
npekpawaeTcs HakornneHue obbema >XMAOKOCTU U NpoJoSHKaeTCs UHOU-
Kauusa nocrnegHero UsMepeHHoro 3Ha4yeHus pacxoaa.

Ecnv anutenbHOCTb OTCYTCTBUS CUrHana MeHblle 3aJaHHOro Bpe-
MEHWN MHepunn, To nocrne nosiereHns Y3C nponsBoanTcs pacyeT cpen-
Hero 3HaveHunsa pacxoga 3a Bpems otcytcTBusa Y3C. CpeaHee 3HadeHune
pacxofa paccyuTbiBaeTcs No nocnegHemMy 3HadeHuto, U3MepeHHOMY ne-
pen nponagaHnem Y3C, n nepBoMy 3HaAYEHUIO, NU3MEPEHHOMY nocne no-
asrneHus Y3C. lNonyyeHHoe cpeHee 3HadYeHWe ucnonb3yeTcsa Ans pac-
yeTa npupawleHna obvema 3a Bpemsi otcytcTBus Y3C. PaccuntaHHoe
npupawieHme obbema gobaBnseTca K 3HayYeHnto obbema, HaKoMfeHHOo-
My K MOMeHTy nponagaHus Y3C, nocne 4ero npogosrpkaeTcs npouecc
N3MepeHns pacxoga n HakonneHus obbema.

Ecnu gnutenbHocTb oTcyTcTBuA Y3C NpeBbICUT BPEMS UHEPLUUK, TO
dukenpyetca HC Het Y3C c kogom b000010, npekpawjaeTca Hakonne-
HMe obbema, UHOULMPYETCHA HyneBoe 3HayYeHue pacxoga W HadnHaeT
paboTtaTtb c4yeTumk BpemeHu otcytctBus Y3C. B cnyyae nossnenms Y3C
pacxogomep BO30OHOBNSET M3MEPEHME pacxoda U HakonsieHne obbema
CO 3HayeHuss obbema, HaKOMMeHHOro K MOMeHTy nponagaHumsa Y3C.
Bpema otcytctBua Y3C hukeupyetcsa B apxumee.

Ecnn ckopocTb MOTOKa >XMAOKOCTU MpeBblwaeT 3HadeHne Makc. cko-
poCTb NOTOKa, yCTaHOBMeHHOe B MeHo MNMoarotoBka namepeHun / O6-
paboTka pesynbTtatoB, TO dukcupyetcs HC MNMpeBbiweHne Quaxc C KO-
aom b001000, npekpallaeTcss HakomnmeHne n apxmempoBaHue obbema,
HO MNPOAOIMKAETCA WM3MEPEHWE W MHAMKAUUA W3MEPEHHOrO 3HAYEeHUsN
pacxoga.

Ecnu 3HauyeHne pacxoga Gonblue YCTAHOBMEHHOrO 3HAYEHUSI BEPXHEN
yCTaBKu Nno pacxogy B meHto NMoagroroBka namepeHun / ObpaboTtka pe-
3ynbTaTtoB (BepxHsas ycTaBKa) UM MEHbLUE 3HAYEHUSI HDKHEN YCTaBKM
(HnmxHaa ycTaBka), To dumkenpytotesa kogbl HC (b010000 unm b1000000
COOTBETCTBEHHO), MPOJOIPKaeTca HakonneHne obbemMa u naMepeHue
pacxopna.

B cnyyae Bo3HMKHOBEHUS HemcnpaBHocTh unu HC npexae Bcero crnepy-
eT NPOBEepPUTD:

- Hanuune 1 COOTBETCTBME HOPMaM HanpshKeHWs NUTaHuA Ha BXOode pac-
XogoMepa 1 3apsiga akkyMynsTopHol Gatapew;

- HagexXHocTb nogcoeanHeHus uenen MNI3A;
- HanMuKne XnaKocTu N ee OBMXEHNA B TpybonpoBoae;
- OTCYTCTBUWE CKOMSEHUSA ra3a B MecTe ycTaHoBku MOA.

Mpn NoNoOXUTENbHbBIX pedynbTaTax NepevYncneHHbIX Bbille NPoOBEepOoK
cnefyet obpaTUTbCs B CEPBUCHBIA LIEHTP (perMoHanbHoe npeacraBu-
TEeNbCTBO) UMM K U3rOTOBUTENO M3genusa Ans onpeaeneHns BO3MOXKHO-
CTW ero ganbHenwen akcnnyatauum.
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6. TEXHUHECKOE OBCITY>XXUBAHUE

6.1

6.2.

6.3.

6.4.

6.5.

6.6.

. Mpu Kaxaom 1cnonb3oBaHUK pacxogoMepa ero pekoMeHayeTcs noasep-
raTb OCMOTPY C LIeSIbl0 KOHTPONS:

- cobnoaeHns yCnoBun aKcnnyaTaumMm pacxogoMepa;

- HANUYUS HaNpsKEHUS! NUTaHUS B 3afaHHbIX Npeaenax;

- OTCYTCTBMS BHELLHMX NOBPEXOEHUIN COCTaBHbIX YacTen pacxonomMepa;
- HAOEXXHOCTUN INEKTPUYECKMUX N MEXAHUYECKNX COEANHEHUIA.

HecobniogeHne ycnosumn akcnnyataumm pacxogomepa B COOTBETCTBUN C
n.n.1.2.6 n 2.1 MoxeT NpuBECTM K OTKasy npubopa vnu NpeBbILLEHUIO
A0MYCTUMOTrO YPOBHS MNOrPeLUIHOCTU U3MEPEHUN.

BHelHWe noBpexaeHus Takke MOryT NPUBECTU K NPEBbILLEHUIO O0-
MYCTUMOrO YPOBHS MOrPELLUHOCTM M3MepPeHUiA. [Npu NOSIBNEHUN BHELLHUX
NOBPEXAeHUA n3genus unu kabens nNUTaHus UM CBS3NM HeobGXoauMo
06paTUTLCA B CEPBUCHbIV LIEHTP MIW permoHarnbHoe nNpeacTaBUTeNbCTBO
ANS onpeaeneHns BO3MOXHOCTU ero AanbHenLen akcnnyaTauum.

Hanuune HanpsikeHus nuTaHua pacxogomepa onpenensieTcs no Hanu-
4yulo UHAMKAUMK, a paboTocnocobHOCTL Npubopa — No coaepKaHU MH-
[VKaUMKW Ha aucnnee pacxoaomepa.

Pacxo,qomep no sBunay MCNOJTHEHUA N C Yy4ETOM yCJ'IOBI/IIZ SKCnyaTaunn
OTHOCUTCA K un3genmam, peMOHT KOTOpPbIX MPOM3BOAUTCA Ha cneuunarnun-
3NPOBaHHbIX NPeanpuAaATuAX, nnbo npeanpunaTnn-n3rotoBuTese.

Ha mecTe akcnnyaTaumm BbISIBASIETCA HEUCMNPABHOCTb C TOYHOCTbLIO
Ao coctaBHon YacTtu: BI, N3A, agantep nutaHusa, kabenu cBs3n; HEUC-
NpaBHbIN 3NEMEHT 3aMeHsIETCS Ha ucnpaeHbln. [1pu oTkase ogHoro MNOA
3ameHstoTcs oba MN3A napsbl.

BHUMAHME! Npun 3ameHe NM3A Heobxoanmo onpeaenntb U BBECTU
B Npnbop 3HayeHue napameTtpa HyneBoe cmeweHue dt0.

"nybokni paspsg akkymMynsaToOpHOM GaTtapen MOXET NPUBECTU K BbIXoay
n3 ctposa Ab unn pacxogomepa. Bo nsbexaHve atoro Heobxoaumo co-
GnogaTth NpaBuna akcnnyatauun 1 npasuna xpaHenus Ab (cm. n.n.2.3.3
N 7.3 HaCTOSILLEro PYKOBOACTBA).

OtnpaBka npubopa ons NpoBeAEHNS NOBEPKM, NMMOO peMOHTa OOrKHa
NpPOM3BOAMTLCA C NacrnopToM npubopa. B conpoBoguTenbHbIX JOKYMEH-
Tax Heob6xo0ANMMO yKasbiBaTb MOYTOBbLIE PEKBM3UTLI, TeNedoH 1 dakc oT-
npaesuTensi, cnocob n agpec obpaTHOM OOCTaBKM, a Takke BHELUHWE
NPOSABNEHNS HEMCNPABHOCTM.
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7. YINIAKOBKA, XPAHEHUE U TPAHCIOPTUPOBA-

HUE

7.1.

7.2

7.3.

7.4.

CocTaBHble YacTu pacxogomMepa yknagbiBaloTCA B TPAHCMOPTUPOBOYHYIO
CYMKy, B koTOopoun pasmeliatotca BI1, NM3A n komnnekt kabenen, MHCT-
PYMEHTOB M NpuHagnexHocTen. Tyaa e nomMeLlaeTcs akcnnyaTaumoH-
Haa JOKYyMeHTauus. TpaHCNoOpTUPOBOYHAA CyMKa CRY>XUT ANA XpaHeHUs
N TPaHCMOPTUPOBKM pacxogomepa B npouecce akcnnyataumn. Mpu no-
CTaBke noTpebutento TPaHCMNOPTUPOBOYHAA CyMKa YKnagblBaeTcs B
TPaHCNOPTHYIO YNaKOBKY.

XpaHeHne pacxogomepa A0SMKHO OCYLLECTBIIATLCS B TPAHCNOPTUPOBOY-
HOW CyMKe B COOTBETCTBUM C ycrnoBussMu xpaHeHmsa 1 cormacHo NOCT
15150. B nomeLleHnn ans XxpaHeHUst He AOSMKHO ObITb TOKONPOBOASLLEN
NbISIM, NAPOB KUCIOT, LLEeSIoYen, a Takke rasos, Bbi3blBalOLLNX KOPPO3UIO
N paspyLuaroLwmnx n3onauuio.

Pacxogomep He TpebyeT crneumanbHOro TeXHUYeckoro obcnyxuea-
HUS PU XPaHEHUM, KpOMe aKKyMYynsTOpHOW GaTapeu.

XpaHeHne akkymynsTopHon 6atapen OOMKHO OCYLLECTBNSATLCS OTAENb-
HO OT Npubopa B CYXOM NOMELLEHUM B 3apS)KEHHOM COCTOSIHUM.

BHUMAHUE! He ponyckaetca xpaHeHue AB B pa3spsikeHHOM
COCTOSIHUM.

XpaHeHne Ab gonyckaeTcs npu Temnepartype OKpyXXatoLero Bosay-
xa ot +10 go + 30 °C.

B npouecce xpaHeHus GaTapeto HeobxoguMmo 3apskaTb C Nepuo-
ANYHOCTbIO HE pexe ogHoro pasa B 6 mecsues. [epeq ncnonb3oBaHMEM
AbB Takke gomkHa 6bITb NOMHOCTLIO 3apsiKeHa.

PacxogomMepbl MOryT TpaHCNOPTUPOBATLCA aBTOMOOWUIbHLIM, PEeYHbIM,
)XEeNe3HO4OPOXHbIM M aBMALUMOHHBLIM TPaHCMOPTOM (KpOMe HerepMeTu-
31POBaHHbIX OTCEKOB camorieTa) Npy COBMNOAEHNM CreayoLLMX YCIOBUIA:

TPaHCNOPTMPOBKA OCYLLECTBISETCA B YNAKOBKE U3roTOBUTENS;
OTCYTCTBYET NPsiIMOE BO3AENCTBME Braru;

Temnepatypa He BbIXOAUT 3a npegenbsl oT MuHyc 25 o + 55 °C;
BNaXHOCTb He npeBbiwaeT (95 + 3) % npu TemnepaTtype ao + 35 °C;

Bnbpaums B gnanasoHe ot 10 go 500 Ny ¢ amnnutygon go 0,35 mm u yc-
KopeHnem o 49 m/c?:

yaapbl CO 3Ha4YeHMEeM NUKOBOIO YCKopeHus 0o 98 m/c?;

YNOXEHHblIE B TPaHCMNOPTE pacxogoMepbl 3akpensieHbl BO usbexaHue
nageHusi U coyaapeHun.
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8. METOOUKA NMOBEPKH

8.1. O6wume nonoxeHus

MeToguka nosepku pacxogomepa «B3JET MPL» yrBepxaeHa MU
CU oIyl BHUUP.

Pacxopomep-cyetuunk anektpoMmarHutHein «B3JIET MPL» npoxoant
NepBUYHYIO MOBEPKY NPU BbIMyCKe M3 MPOU3BOACTBA W MOCe PeMOHTa,
nepuvoanyeckme — B npouecce aKcnyataumm.

Me>xnoBepoYyHbIN HTepBarn — 4 roga.
8.2. Onepauuu noBepKu

8.2.1. Mpn npoBeaeHNN MOBEPKM OOMKHbI ObiTb BbLINOMHEHbLI Onepauun, yka-
3aHHble B Tabn.4.

Tab6nuua 4
MyHKT Onepauun, npoBognMble
HanmeHoBaHune onepau,vu7| OOKyMeHTa npn gaHHOM B1ae NnoBepKu
no noBepke nepsuyHaa nepunognyeckasn
1. BHewHun ocmoTp 8.7.1 + +
2. OnpoboBaHne 8.7.2 + +
3. OnpepgeneHune NOrpeLHOCTM pacxo-
aomepa npu nsmepeHnn obbema u
cpegHero o6LeMHOro pacxoga 8.7.3 + +

8.2.2. lNoBepka pacxogoMepoB MNPOU3BOAUTCA METOLOM HenocpeacTBEHHOro
CNUYEHNA Ha NOBEPOYHbIX YCTAHOBKaX.

8.2.2. Mo cornacoBaHuio ¢ opraHammn PoccTanHgapTa noBepka MOXET MpoBO-
ANTbCA MO COKpalleHHOW nporpamme. [Npu 3TOM NOrpeLuHoCTb namepe-
HWSA OTAENbHbIX MApaMeTPOB MOXET He onpeaenaTbCA.

8.2.3. [lonyckaeTca BbINOSHATL MOBEPKY HE B MOSIHOM AManasoHe nacnopTHbIX
3Ha4YeHUr napameTpoB, a TONbKO B 3KChfyaTauMOHHOM AnanasoHe U
TOMNbKO NapamMeTpoB, UCMOSIb3yeMbIX NPU AKCnyaTaumu.

8.3. CpeacTBa noBepku
8.3.1. Npwn npoBegeHMM NOBEPKM NPUMEHSIETCS NOBEPOYHOE 060opyAoBaHMe:
1) cpeacTBa M3MEPEHUST U KOHTPOIA:

- ycTaHoBKa nosepoyHas «B3JIET MMY» anga noBepku MeTogOM M3Mepe-
HMa obbema (cpegHero pacxoga, Maccbl) C npegenamu Oonyckaemou
OTHOCUTENbHOM NOorpewHocT He bonee 1/3 npegenoB Aonyckaemoun oT-
HOCUTESTbHOW MNOrpeLlHOCTU 3MEPEHNS PAacXOA0MEPOB;

- yactotomep Y3-64 [JIN 2.721.066 TY, auanasoH 0-150 MIl'y, oTHOCK-
TenbHas norpewHocTb He 6onee + 0,01 %;

2) BcnomoraTesnbHble YCTPOUCTBA:
- maHomeTp, FOCT 2405, ananasoH 0-2,5 Mla, kn. 0,6;
- IBM coBmecTnMbIN NepCcoHaribHbIN KOMMbIOTEP.

8.3.2. JonyckaeTcs npumMeHeHue Apyroro obopyaoBaHus, npubopoB U YCT-
POWMCTB, XapaKTEPUCTUKM KOTOPbIX HE YCTynawT XxapakTepuctukam o60-
pyaoBaHua u npubopos, npmBedeHHbix B n.8.3.1. MNpu otcytctBumn obo-
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pyaoBaHMs U NPUBOPOB C XapaKTepucTMkamm, He YCTynarLmMMmK yKkasaH-
HbIM, MO COrNacoBaHWIO C NpeacTaBuTenem opraHa PocctaHpapTa, Bbl-
NONHSOLLMM MOBEPKY, AonyckaeTcsl NpUMeHeHne obopyaoBaHus U npu-
BGOpoB C xapakTepucTMkaMmu, AOCTATOYHbIMU AMIS NOMyYeHUs JOCTOBep-
HOro pesynbTaTa NoBepKMy.

8.3.3. Bce cpeactea namMepeHnin U KOHTPOIs A0SMKHbI ObITb NOBEPEHLI U UMETH
AENCTBYIOLLNE CBUAETENLCTBA UMM OTMETKM O NMOBEPKE.

8.4. Tpe6boBaHMA K KBanudukaumm noBepuTeneun

K npoBefeHnio namepeHun npu nosepke n obpaboTtke pesynbLTaToB
N3MEepEeHUn OoMnyckarTca Nuua, atTecToBaHHbIE B Ka4yeCTBe NnoBepuTe-
Nsi, N3yYMBLUME IKCMMyaTaLMOHHYI0 LOKYMEHTALUMIO Ha pacxXO4oMepbl U
CpeacTBa NOBEPKM, UMEKOLME OMbIT NOBEPKN CPEACTB U3MEPEHUI pac-
Xo4a n obbema XnaKoCTh, a Takke NpoLleane NHCTPYKTaX No TEXHUKE
6e3onacHOCTM B YCTaHOBIIEHHOM NoOpsaKe.

8.5. TpeboBaHMA Ge3onacHocTU

8.5.1. lNpu npoBeaeHn NoBepKN JOMKHbI cobrntogaTbea TpeboBaHua 6e3onac-
HOCTW B COOTBETCTBMM C «[1paBnnamm TEXHNYECKOM IKCNIyaTaumm anek-
TPOYCTaAHOBOK noTpebutenamm» n «MexoTpacnesble npaBunia no oxpa-
He Tpyda (npaBuna 6e3o0macHOCTX) NMpu JKChnyaTauum 3NeKTPoyCcTaHo-
BOK».

8.5.2. lpwn paboTte ¢ nameputenbHbIMU Npubopamn 1 BCnomoraTesnbHbIM 060-
pyaoBaHMEM OOMKHbI cobnitogaTtbes TpeboBaHua 6e3o0macHOCTU, OroBoO-
PEHHblE B COOTBETCTBYHOLUMX TEXHUYECKUX OMUCAHUAX U PYyKOBOOCTBAX
no aKcnnyataumm npumMeHsieMblx Npmbopos.

8.6. YcnoBusa npoBeaeHUs1 NOBEpPKU

Mpwn npoBeaeHMN MOBEPKM AOSMKHbI OblTb COBMNOAeHbI crieaykoLme
yCroBwsi:

- Temnepartypa okpyxatuiero sosgyxa ot 15 go 25 °C;
- Temneparypa NoBepoYHON xmnakoctm ot 5 go 40 °C;

- OTHOCcUTENbHagA BnaxHocTb Bo3ayxa ot 30 go 80 %;

- aTMocepHoe gasnenue ot 86,0 no 106,7 kla;

- HanpsbkeHne NUTaHnA NOCTOSTHHOIO Toka 24 B + 3 %.

NMPUMEYAHUE. [JonyckaeTcs BbINOMIHEHME MOBEPKM B paboymx yc-
NOBUAX 3KCMIlyatauun pacxogoMepoB npu cobniogeHnn TpeboBaHu K
YCIOBMSIM 3KCMnyaTaunm noBepoYHOro obopyaoBaHust.

8.7. NoprotoBKa K npoeeneHuUI0 NOBepPKn

8.7.1. MNepen npoBedeHMEM MOBEPKM OOSMKHbI OblTb BbIMNOMHEHbI CreayroLme
NoAroTOBUTENbHbIE PAbOThI:

- NpoOBEpPKa HanM4yMsi NOBEPOYHOro obopyaoBaHUS B COOTBETCTBUM C pas-
aenom 8.3 HacTosALWEeNn METOONKM;

- MPOBEpPKa HANN4usA OEeNCTBYIOLWNX CBUOETENbCTB UM OTMETOK O NoBepKe
CpeacTB N3MEPEHUIN N KOHTPONS;

- MPOBEpPKa HanMuns nacrnopta ¢ OTMETKOW OTAerna TEXHUYECKOro KOHTPO-
NSl Ha NOBepPSIEMbIN pacxogomep;
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8.7.2.

8.7.3.

8.7.4.

8.8.
8.8.1.

8.8.2.

8.8.3.

npoBepka cobnogeHnsa ycrnosun pasgena 8.6 HacToswen MeTOANKMN.

Mepen npoBedeHMEM MOBEPKM OOMKHA ObITb MpoBeAeHa NOAroTOBKa K
paboTe kaxagoro npubopa, BXoAsiLLero B coctaB noBepo4YHoro obopyno-
BaHWUs, B COOTBETCTBUN C EF0 MHCTPYKLMEN NO IKCMNyaTaunu.

Mepea npoBefeHMeM NOBEPKM A0SMKHA ObiTb cobpaHa NoBepoyHas cxe-
Ma B cooTBeTCcTBUK C [NpunoxeHunem I

MoaknoyeHne NOBEPOYHOro U BCrioMoraTenbHOro o6opyaoBaHus K pac-
XO[I0MepY BbIMNOMHAETCSA B COOTBETCTBUN C HACTOSILLIEN METOAMNKON.

NMpoBeneHne noBepku
BHewwHnn ocmoTp

Mpwn NpoBeAeHUN BHELHEro OCMoTpa AOMMKHO ObiTb YCTAHOBMEHO
COOTBETCTBME BHELUHErO BUAa pacxogomepa creaylolwmm TpeboBaHnsm:

Ha pacxoaoMep AOMmKeH GbiTb HAHECEH 3aBOACKON HOMEP;

KOMMMNEKTHOCTb U 3aBOACKOM HOMEpP pacxogomMepa OOJPKHbl COOTBETCT-
BOBATb YKa3aHHbIM B NacriopTe;

Ha pacxogoMepe He OOMMKHO BbiTb MexaHU4YecKUX MOBpeXaeHun n ae-
¢eKTOB NOKPLITUN, NPENATCTBYIOLWNX YTEHUIO HaAMUCEN N yXyALlaroLWmX
TEXHUYECKME XapaKTePUCTUKM N BNUAIOLMX HA paboTOCNOCOBHOCTb.

Mo pesynbTatam ocmoTpa Aeriaetca OTMeTKa O COOTBETCTBUWN B
npoTokosne (Mpunoxenue IN).

Onpo6oBaHune

OI'IpOGOBaHVIe pacxogomepa OCYLLECTBIIAETCA Ha I'IOBepO‘-IHOIZ ycC-
TaHOBKe.

OnpoboBaHue gonyckaeTca NpoBOAUTbL B OTCYTCTBUM NpeacTaBuTe-
nsa opraHa PocctaHgapTa.

Mocne BKNIOYEHUS NUTaAHUS U Nporpesa npubopa, U3MeHsss pacxoa
Ha NOBEPOYHON YCTaHOBKE, HEOOXOAUMO YOeanTbCS B COOTBETCTBYHOLLMX
N3MEHEHUAX NoKasaHui pacxogomMepa.

MoaTBepxaeHne COOTBETCTBUSI MPOrpaMMHOro obecneyeHus

Onepauus «lMoaTesepaeHne COOTBETCTBUSA NporpammMHoro obecne-
YeHusA» BKIOYaeT:

- onpeaeneHne AeHTUMOUKALUOHHOTO HaMMeHoBaHMs NPorpaMmMHO-
ro obecnevyeHus;

- onpegeneHne Homepa Bepcun (MOEHTUPMKALMOHHOIO HoMepa)
nporpaMmmHoro obecnedeHus;

- onpeaenexnne ungpoBoro naeHTugukaTopa (KOHTPONIbHOM CyMMbI
MCNOSTHAEMOro Koa) NnporpaMMHoro obecneveHus.

MpomsBoguTCcs BKIKOYEHWE pacxogomepa. [locne nogadn nutaHus
BCTpOeHHOe nporpammHoe obecneyeHune (MO) pacxogomepa BbINOMHAET
ps4 camMoLMarHOCTUYECKMX MPOBEPOK, B TOM YMCEe NPOBEPKY LeNTIOCTHO-
CTM KOH(UrypaLMOHHbIX AAHHbIX U HEUM3MEHHOCTWU MCMOMHAEMOro Koaa,
nyTem pacyeTa u nyénmkaumm KOHTPONbHOMW CyMMbI.
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Mpn aToMm Ha uvHAOMKaTope pacxogomMepa (UM Ha MNOAKITHYEHHOM K
NHTepEeNCHOMY BbIXOAY pacxogomepa KoMmnbloTepe) byayT oTpaxaTbes
crnepyoLlimne aaHHbIe:

- naeHTMdmrKaunoHHoe HaunmeHoBanwue O;
- HOMep Bepcumn (MaeHTUUKaLNOHHbIN Homep) [10O;
- UndppoBon naeHTudukaTop (KoOHTposnbHasa cymma) MO.

PesynbTat noatBepXxaeHust COOTBETCTBUSA MporpaMmHoro obecne-
YEeHUs1 CYMTaAETCs MOSIOXKUTENbHbLIM, €CI MONyYeHHble MAEHTUUKaLUK-
OHHble AaHHble 10 CU (noeHTMdMKauMOHHOE HamMeHOBaHue, HoMep
Bepcun (MOEHTUMUKALUMOHHBIN HOMEP) U uMpoBon mMaeHTUdUKaTop)
COOTBETCTBYHOT MAEHTUPUKALMOHHBIM OAHHBIM, YKa3aHHbIM B OMUCaHUK
TUNa cpeacTsa N3MeEpPEHUN.

Mo pesynbTataMm NOATBEPXAEHUS COOTBETCTBUS MPOrpaMMHOro
obecnevyeHnsa genaeTcs oTMeTka O COOTBEeTCTBUM B npoTtokone (Mpuno-
xeHue IN).

8.8.3. OnpeneneHune norpeLHoCcT pacxogomepa

OnpepeneHve OTHOCUTENbHOW MOrPELLUHOCTM pacxogomepa npu ms-
MepeHnn obbema (cpegHero o6 bEMHOro pacxona) XMAKOCTU NPOBOAUT-
CA Ha NOBEepOYHOW YyCTaHoBKe npu 3HadeHunax pacxoga — 0,05-Quans,
0,1-Quans, 0,5-Quans (pacxon ycraHaBnueaeTcs ¢ gonyckom + 10 %).

Pacxon Quaus ONpeaenseTcs no popmyne:

Quans = 2,83-10% v DN?, M*/u, (8.1)
rae v =10,6 m/c;
DN — gnameTp ycnoBHOro npoxoga Tpyéonpoeoga, Mm.

OTHOCHTENbHaA NOrpelHOCTb OnpefensieTcss CpaBHEHMEM OENCT-
BUTENbHOro 3HayeHnsa obvema V, (cpeaHero obbemHoro pacxoga Quo cp)
n 3HayeHus obvema V, (cpeaHero ob6bemHoro pacxoga Qy), n3mMepeH-
HOro pacxo4oMepOM.

8.8.3.1. lNpwn noBepke cnocobom mamepeHnsi obbema B Ka4eCcTBe OENCTBUTENb-
HOro 3Ha4yeHus o6bema V, MCnonb3yeTcsl 3Ha4YeHne obbema XUAKOCTH,
HabpaHHOro B 06BbEMHYIO Mepy NOBEPOYHOWN YCTAHOBKW, UMW NMOKa3aHUA
06pasLoBoro cyetymka. [lencTeButenbHoe 3HavyeHme cpegHero 06 bLeMHo-
ro pacxopga Qo cp ONpeaenseTcs no popmyne:

V,
Qo op =_|_—°, (8.2)

n

r,%e Qo cp — AENCTBUTENMbHOE 3HaYeHue cpedHero obbeMHoro pacxopa,
M7/

V, — AefiCTBUTENbHOE 3HauYeHne obbema, M°;
T,— BpeMa namepenHus, .

8.8.3.2. lNpun noBepke cnocobom MamMepeHuss pacxoga AeUCTBUTENbHbIE 3Ha4Ye-
HUSA pacxoga n obbema onpeaensitoTca pacyeTHbIM NyTEM:

n
z QVOi
_ =

Qvo cp : (83)
n

45



Vo =Qu o % T, (8.4)
roe Quo op — AeNcTBUTENbHOE 3HaYeHne cpeaHero ob6bemHoro pacxoaa,
M3/l-|;
V, — OENCTBUTENBHOE 3HaYeHUe obbema, M>;
Quoj — AENCTBUTENBHOE 3HAYeHMe pacxoaa npu j-TOM N3MepeHuu, M3y
n > 11 — KONMYeCTBO OTCYETOB 3a MHTEpPBasn BpemeHu T,.

8.8.3.3. Npwu noBepke cnocobom namepeHns maccbl 4nsi onpeaeneHnsa oencTBu-
TENbHOro 3Ha4YeHMss Maccbl XUAOKOCTU Ha MOBEPOYHbIX YCTAaHOBKaX C Be-
COBbIM YCTPOWCTBOM MOJSIb3YIOTCA MOKa3aHWSMU BECOBOI0 YCTPOWCTBA.
[enctButenbHoe 3HadyeHne obbema npu 3ToM onpeaensaeTca no gop-
Myne:

V. = (8.5)

roe Vo, — AENCTBUTENbHOE 3HaYeHne obbema, M>;
Mo — AEACTBUTENBHOE 3HaYeHNe MacChl M3MEPAEMOWN KUOKOCTU, Kr;
p — NAOTHOCTb XWAKOCTU, Kr/M°.

lMepen HayanoMm NOBEPKM Ha MNOBEPOYHOW YCTAHOBKE C BECOBbIM
YCTPOMUCTBOM HeobxoauMmo onpeaenuTb MO KOHTPOSIbBHOMY MaHOMeTpy
AaBlNeHne XMUAOKOCTKU, a N0 TEPMOMETPY — TeMnepaTypy B TpybonpoBoae
NOBEPOYHON YCTAaHOBKU. Ha OCHOBaHWW U3MEPEHHbIX 3HAYEHUN Temre-
paTypbl U gaesneHunsa no tabnuuam MCCCL 98-2000 «Boga. YoenbHbIN
obbem un 3HTanbnua npu Temnepartypax 0..1000 °C un paBneHusx
0,001...1000 MITa» onpegenseTca NIOTHOCTb MOBEPOYHOM KUAKOCTU.

[ericTBuTenoHoe 3Ha4vyeHne cpegHero o6beMHOro pacxoga paccyu-
TbiBaeTcsa no opmyrne (8.2).

8.8.3.4. [na cHATMS pe3ynbTaTOB u3MepeHuss obbema C Aaucnnes wu
USB-BbIXxoga pacxofomepa BbIMOMHATCA cregyowme npouenypbl. Ha
avcnrnee pacxogomepa v nogknioyeHHom K USB-Bbixoaoy nepcoHanbHOM
KOMMNbIOTEPE YCTaHaBMIMBAETCHA PEXUM BblBOLA Ha 3KpaH MOBEPSEMOro
napametpa. llepen kaxgblM nU3MepeHueM Mpou3BOAUTCHA perucTpaums
Ha4yanbHOro 3Ha4yeHnsa obvema Vy (MS), 3aperncTpupoBaHHOro pacxono-
mMepoM. [locne nponycka xuakoctn yepes [ B gaHHOM noBepoOYHOM
TOYKE PErMCTpUpyeTCsl KOHEYHOe 3HayeHue obbema Vi (M3). Mo pasHo-
CTM NOKa3aHMN paccYnTbIBAETCH U3MEPEHHOEe 3Ha4YeHne obbema Xnako-
CTU:

V,=V,-V,, (8.6)

roe V, — U3aMepeHHoe 3HaueHve obbema, M°.

Mpu pernctpaumm nokasaHun ¢ USB-BbIxoga n gucnnesa Heobxoau-
MO Npu OAHOM U3MEPEHUN NPOMNyCKaTb Yepe3 pacxogoMepbl Takoe KO-
NNYECTBO XNOKOCTKU, YTOOLI HabmnpaTtb He MmeHee 500 eamHML MnaaLiero
paspsga ycTpoucTBa MHAMKAUUK NPU PEKOMEHOYEMOM BpPEMEHU U3Me-
peHus He meHee 200 cek.

Mpy HEBO3MOXHOCTU BbINOMHATL NMOBEPKY C OCTAHOBKOW MOTOKa B
TpybonpoBoae, a Takke ONs COKpalleHWs BpeMeHM NMOBEPKW, OomMycKa-
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eTCs BbINOMHATb onpeaeneHme OTHOCUTENbHOW MOrPELHOCTU pacxono-
Mepa TOJNbKO MO MMMYNbCHOMY BbIXOAYy.

Mo MMnynbCcHOMY Bbixody 3HayeHue obbeMa, U3MepeHHOoe pacxo-
LIOMEPOM, onpeaensieTcs Mo nokasaHUsM YactoToMepa, NMoAKIYEHHOro
K COOTBETCTBYHLLEMY Bbixogy pacxogomepa. [epea Hayanom uamepe-
HMS YaCTOTOMEpP YCTaHaBMMBAETCA B PEXMM cYeTa UMMYNbCOB U OGHY-
nsietcs. Mo ctapToBOMY CUrHany UMnynbChbl C Bbixoda pacxogomMepa Ha-
YyMHalT MocTynaTb Ha Bxop YacToTtomepa. KomumuyecTtBo xupkoctn V,
(M°), npolueaLlei Yepes npeobpasoBaTenb pacxoaa, onpeaenseTcs no

dopmyne:
V, =NxK,, (8.7)
roe N — konn4yecTBo UMMYSbLCOB, NOACYUTAHHOE YacTOTOMEPOM,;
K, — BEC UMMyMbCa MMMYNIbCHOTO BbIXOAA PacxogoMepa, M>/umn.

MuHUManbHO HeobXoAUMbIN OOBLEM XWOKOCTWU, MPOMyCKaemMon 4e-
pes pacxogoMep npu ogHOM U3MEPEHUN, NPU PerncTpaunumn nokasaHmn ¢
UMMYNbCHOIO BbIXOA4A LOMMKeH OblTb TakuM, 4YTObbl HabpaTb HEe MeHee
500 nmnynbcos.

M3mepeHHbIn cpedHun oObeMHBbIN pacxond XWOKOCTW, npolieallen
yepes pacxogomep, onpenensieTcs no opmyne:
V

Quico =7 (8.8)

n

rae Quu cp — U3MEpPEHHOE 3HaYeHre cpeaHero 06beMHOro pacxoaa, M3y
V,, — U3MepeHHoe 3HauyeHne obbema, M;
T, — BpeMsa nsamepeHus, u.

8.8.3.5. OnpeneneHne OTHOCUTENbLHOW MOrPELUHOCTM pacxogomMepa npu m3me-
peHun obbema XnOKoCTH BbINOMHAETCA No hopmyne:

S. = Vmi _Voi

Vi

x100%, (8.9)
oi

roe oy — OTHOCUTENbHAas MOrpeLlHOCTb pacxofoMepa Mnpu U3MepeHum
obbema B i-TOM NoBepo4vHOM Touke, %;
Vi — N3MEPEHHOE 3Ha4yeHne obbema B i-TON NOBEPOYHON TOUKE, m>;
Vo — AeCTBUTENbHOE 3HaYeHne o6bemMa B i-TOi NOBEPOYHON TOuKe, M .

OnpepeneHve OTHOCUTENbHOW NOrPELLUHOCTM pacxogomepa npu ms-

MepeHun cpegHero ob6bHLEMHOro pacxoda XWOKOCTU BbINOMHAETCA Mo
dopmyne:

vac i_Qvo cpi
Sou = > ? x100%, (8.10)

Qvo cpi

roe  dqvi — OTHOCUTENbHAs MOrpelHoOCTb pacxogomMepa npu U3MepeHun
cpeaHero o6beMHOro pacxoga B i-TOM NOBEPOYHOM Touke, %;

Qw cpi — U3MEpPEHHOe 3HayeHue cpefHero obbeMHOro pacxoga B
i-TOM MOBEPOYHON TOUKE, M3/‘-I;

Qvo cpi — AENCTBUTENBHOE 3HaYeHne cpeaHero o6bLEMHOro pacxoaa B
i-TOM NOBEPOYHOMN TOYKE, M3
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PesynbTaTbl NOBEPKU CYMTAIOTCS MONOXUTENbHLIMW, €CrU MaKCcu-
MarbHble 3Ha4YeHMs1 MOrPELUHOCTM pacxodoMepa npu namMepeHun obbe-
Ma Unu npyu U3MepeHnn cpeaHero o6beMHOro pacxoga B KaXkaow 13 no-
BEPOYHbIX TOYEK He MpPEeBbILLAOT 3HAYEHUN, YCTAHOBIEHHbLIX B HACTOS-
LLleM PYKOBOACTBE MO IKChyaTauuu.

Mo pesynbTatam MNOBepKW AenaeTca OTMeTKa O COOTBETCTBUMM B
npoTokose (MpunoxeHue ). Ecnn norpelwHoCTb M3MepeHus BbIXOAUT 3a
npeaensl HOPMUPOBAHHBLIX 3HAYEHWUN, BbINOJTHAETCA HCTUPOBKA pacxo-
AomMepa, nocre 4yero noBepka BbINOMHAETCSH NOBTOPHO.

8.9. OcbopmneHue pesynbTaToB NOBEPKU

8.9.1.

8.9.2.

8.9.3.

MonoxuTtenbHble pe3ynbTaTbl NOBEPKN OOPMIISIOTCA 3anucbio B nac-
nopTe pacxogomepa, 3aBepPEeHHON NOAMMUCHIO NOBEPUTENS C HAHECEHNEM
NOBEPUTENBHOrO KrnerMa, 1 pacxooMep AoNyckaeTcs K 3KcnnyaTaumm ¢
HOPMUWPOBAHHOW MOrPELUHOCTbLHO.

B cny4yae oTpuuatenbHbIX pe3ynbTaToB NEPBUYHOM MOBEPKM NOCne toc-
TUPOBKM pacxo4oMep BO3BpaLLaeTCsl Ha NPOU3BOACTBO AN YCTPaHEeHUs
MPUYMH OTpULATENbHBLIX pe3ynbTaToB, NMOCNe Yero pacxogomep nogne-
XXMT NOBTOPHOM MOBEpPKE.

Mpu oTpuuaTenbHbIX pedynbTaTax Nepuoanyeckor NoBEPKN pacxoaoMep
K MPUMEHEHUIO He [ornyckaeTcsi, B macrnopte NpOu3BOAMTCS 3anucb O
HEeNpUrogHOCTM pacxodoMepa K 3KCnyaTauun, a KNnemmo racutcs.
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NMPUNOXEHUE A. Buag coctaBHbIX YacTen pacxongomepa.

247*

e B s B s B s

N

[

\

\_ |

7
BINET MPL

PacxoaoMep-cueTumKk

YLTPA3BYKOBOM NEPEHOCHON

zetET (2

\ )

N

|
O

A

a) BUA CO CTOPOHbI KPbILLKK

-

I

L

S

He Gonee 15/
TemneparypHbIil AHaNasoH....... —— W
CTENEHb 3AUATBL cvvvssns s ssserssssssnsen
Cepwithe1ii Homep: | 00000 @

www.vzljot.ru

# B3NET NPY

284*

6) BMA CO CTOPOHbI Wnfbaa

* - cnpaBOYHbIN pa3mep

49

\J




123*

[ uss | [ RS-485 | | wmmn. |1o .30B|

@@@@

Y I T

B) BUA CO CTOPOHbI pa3beMOB NUTaHWS U CBSA3M

/o( I 1 A

oAt | ||F|eAz | .
OXO.
_ __

r) BUA, CO CTOPOHbI pa3bemoB cBsiau ¢ MOA

* - CNpaBOYHbIV pa3mep

Puc.A.1. Bropu4HbI namepuTtesnbHbIA Npeobpa3oBaTenb
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of N

1 — nuuyeesas naHenb; 2 — ducnnel; 3 — pasbemMbl ces3u ¢ [1OA;
4 — Knaguamypa, 5 — pa3bem 8HeWwHez20 ariekmpornumadus; 6 — pasbem
UMNynbCHO20 8bixoda; 7 — pa3beM uHmepgetica RS-485; 8 — paszbem
uHmepgpetca USB; 9 — kpbiwka B

Puc.A.2. Bl ¢ oTKpbITON KpbILLKOX
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Puc.A.3. Npeob6pasoBaTenb anekTpoakyctuyeckum NIA H-222
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1 — knasuamypa; 2 — nnomMbuposoyHas Yawka; 3 — na3 0nd ycmaHo8KU
Kapmbl namsimu; 4 — yenybneHue 8 akpaHe 05151 NioMbuposaHusi.

Puc.A.4. bnok knaBuaTtypbl
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NMPUNOXEHUE B. YHuUBepcanbHbIU BbIXOA4 pacxogomepa

10k
+5V_EXT N
—— Py
L1
Pulseﬂ_ ‘ =< /
Py — I/
1 VAN
100k

XP11 Pulse output

0,75A

KOHT. Llenb
1 |PULSE_OUT1
2 |PULSE_OUT2

GND_EXT |

Puc.b.1. Cxema okoHe4YHOro Kackaga yHMBepcasibHOro Bbixoaa

[na obecneveHna conpsXkeHnst ¢ pasnnUYHbIMU TUNamMmu NPUEMHUKOB
OKOHEYHbIN Kackazg YHMBEpPCasribHOro BbIXxoda MOXeT paboTaTb Kak npu
MUTaHUM OT BHYTPEHHEro pa3BsA3aHHOIMO MCTOYHMKA NMUTAHUA (aKTUBHbIV
PEXMM), TaK N OT BHELLHErO WMCTOYHMKA NUTaAHUS (MNACCUBHBIA PEXUM).

B aktMBHOM pexume amnnutyga umnynbca He meHee 3,0 B npu To-
Ke Harpy3ku He 6onee 100 MmKA.

B nmaccvBHOM pexume gonyckaeTcs nuTaHue OT BHELIHEro UCTOYHU-
Ka HanpsbkeHneM MOCTOSAHHOro Toka oT 5 go 24 B, gonyctnmoe 3Hade-

HMe KOMMYTUPYEMOro Toka Harpysku He 6ornee 0,3 A.

[nnHa NnnHuM cBA3K yHMBEpcanbHoro Bbixoga — 4o 300 m.
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Ta6nuua B.1. Bo3aMOXHble Ha3Ha4yeHUs1 AN YHUBepcCasbHOro Bbixoaa npu
paboTe B 4aCTOTHOM, MMMYSIbCHOM U NTOrMYeCKOM pexumax

O6osHaueHre | Pexum paboTbl yHMBEPCAnbHOroO BbIXO4a
HavmeHoBaHne napameTpa B CTpoOKe B B B
MapameTp YaCTOTHbIN | UMMYNbCHBIN | NOrMYeCKni
BbIxog 3akpbIT Het X X X
Pacxog npu npamMoM HanpasneHun 0+ 9
noToKa
Pacxop npun obpaTtHom Hanpasne- o- N
HUKW NOTOKa
Pacxopg npu niobom HanpaeneHum |Q | N
NnoToKa
O6bem npu NpsiMOM HanpasneHun Vi N
noToKa
O6bem npu obpaTtHOM Hanpasne- V- N
HUKW NOTOKA
O6bem npu ntbomM HanpaBneHUm |V| y
noToKa
M3meHeHne HanpaBneHnsa noToka 3HaK noToka y
Ha obGpaTHoe
HeT ynbTpasByKkoOBOro curHana Het Y3C X
Pacxop 6onbLue BepXHeW yCTaBKM Q > QB.y. X
Pacxo MeHbLUe HUKHEN yCTaBKu Q < QH.y. X
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NMPUNOXEHUE B. HazHayeHue n o60o3Ha4YeHMe KHOMNOK

KnaBunaTtypbl
Ta6nuua B.1.
O603HayeHne HasHayeHune KHOMNKn
A Mpun BbIOOpE NyHKTa MEHIO, NapameTpa, apXMBHOW 3anucu, 3Ha4eHUs 13 cnmcka —
nepemMeLleHne no MeH Unu CN1CKy BBEPX.
Mpun BbIOOpE NyHKTa MEHI0, NapameTpa, apXMBHOW 3anuncu, 3Ha4eHUs 13 cnmcka —
v nepemMeLleHme no MeHI UM CANCKY BHUS.
1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHNS U3 CMIMCKA — NEPEMELLEHNE MO MEHIO UK
CMUCKY BNEBO.
2. lNepexoq U3 MEHIO HMXKHENO YPOBHS B MEHIO BEPXHETO YPOBHS.
< 3. MNepexoa 13 ntoboro NyHKTa OCHOBHOIO MEHI0 B MeH0 UamepeHuns.
4. [Mpun ycTaHOBKE 3HAYEHUS YNCIIOBOM BENMUYUHBI — (DOPMUPOBAHME MUTFAIOLLLENO
Kypcopa ans nopaspsagHon KOppeKTUPOBKKU Yncna.
1. MNpwn BbIGOPE NYHKTA MEHI0, 3HAYEHWNS U3 CMMCKA — NEPEMELLEHNE MO MEHIO UK
CMMCKy BMNpaBo.
2. lNepexoq n3 MEHIO BEPXHENO YPOBHSA B MEHIO HUXKHETO YPOBHSI.
> 3. Nepexoa 13 ntoboro NyHKTa OCHOBHOIO MEHI0 B MeH0 UamepeHus.

4. I'Ip|/| yCTaHOBKe 3Ha4YeHusa 4YMCNOBOW BENUYUHLI — BblAENEHNe Ynucna cBeTno-
cepbiM UBETOM ONA nocnep,erLu,eVl KOPPEKTUPOBKN.

5. I'Ip|/| Bbl60pe 3Ha4YeHna U3 Crncka — OTKpbITUE Ta6J'II/IU,bI BO3MOXHbIX 3HAYEHUN
BEJTNYUHDbI.

1. Mepexon OT OCHOBHOIO MEHIO K MEHIO UIN OKHY HUXKHETO YPOBHSI.

2. MNpwn ycTaHOBKE 3HAYEHUSI YNCITOBOWN BENUYMHBI — NEPEXO B PEXUM peaaKTu-
pOBaHUsi NapameTpa.

3. MNpu BbIGOpE 3HAYEHMS U3 CIMCKA — OTKPbITUE TabNMLbl BO3MOXHbIX 3HAYEHUN
BEJTUYUHBDI.

4. BbinonHeHne onepaumu, BBOA, BbIOPaHHOIO MM 3a4aHHOro 3HaYeHus napa-
MeTpa.

1. ﬂepexo,u, N3 MEHK0 HMXHEro YpOBHA B MEHKO BEPXHEIO0 YPOBHA.
2. OTkas oT BBOAA M3MEHEHHOIo 3Ha4YeHUs Yyicna unm napameTtpa.

@a'

®yHKUMA «3abon» («Backspace»)

Habop 4McnoBoro aHa4yeHnst ycTaHOBOYHOIO napameTpa.

BBopg, gecaTu4HOM TOYKN.

+/-

Beoa 3Haka oTpuuaTesnibHOro 4YncnoBoro 3Ha4eHna napameTpa.

MENU

BbICTpbIN Nepexoa B OCHOBHOE MEHIO.

LOG

BbIcTpbI Nepexon B MeH0 ApXUBHBI.
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NMPUNTOXXEHUE T'. NMpunoxeHnsa K meToanKe NOBEpPKU

(ob6s3aTenbHoOE)

L[ M3A1 M3A2

L]

Tpy6onpoBog

L]

2 ~220B 50Ty
—>

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

Puc.l'.1. CTpykTypHass cxema NoBepKu pacxopomepa MeTOAOM HenocpeacT-
BEHHOro CIIN4eHUs1 Ha NOBEPOYHOWN YyCTaHOBKe.
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MpoTokon noBepku pacxogomepa (pekomeHayemas choopma)

3aBofcKkor HOMep o4 BbINycKa

Bua nosepku

Ta6nuua .l
MyHKT
o OTtmeTka 0
HanmeHoBaHve onepauuni OOKyMeHTa MpumeyvaHne
COOTBETCTBUN
Nno NoBEPKe

1. BHewHnn ocmoTp 8.8.1
2. OnpoboBaHune 8.8.2
3. [lloaTtBepxgeHue COOTBETCTBUSA

NpPorpaMmMHoOro obecneyeHust 8.8.3

pacxogomepa
4. OnpegeneHne MeTpOSIOrMyYecKmx 8.84

XapakTepUCTUK pacxofomepa

Pacxogomep npusHaH

(rogeH, He roaeH)

[laTta nosepkun « » 20 r.

MoBeputenb /

K 3KcniyaTtauunn

(noanwuchb) (¢.1.0))

Mo Bonpocam npoaax n noaaepXkn odpawantechb:

ApxaHrenbck (8182)63-90-72 KanvHuHrpag (4012)72-03-81 HwxHuin Hosropog (831)429-08-12

ActaHa +7(7172)727-132
Benropog (4722)40-23-64
BpsiHck (4832)59-03-52
BnagmsocTok (423)249-28-31
Bonrorpap (844)278-03-48
Bornorga (8172)26-41-59
BopoHex (473)204-51-73
EkatepuH6ypr (343)384-55-89
MBaHoBO (4932)77-34-06

Kanyra (4842)92-23-67
Kemepogo (3842)65-04-62
Kupos (8332)68-02-04
KpacHopap (861)203-40-90
KpacHosipck (391)204-63-61
Kypck (4712)77-13-04
Nuneuk (4742)52-20-81
MarnuToropck (3519)55-03-13

HoBoky3Heuk (3843)20-46-81
HoBocunbupck (383)227-86-73
Open (4862)44-53-42

OpeHbypr (3532)37-68-04
MNeHsa (8412)22-31-16

Nepwmb (342)205-81-47
PocTtoB-Ha-[oHy (863)308-18-15
PszaHb (4912)46-61-64

Mocksa (495)268-04-70
MypmaHck (8152)59-64-93
HabepexHble YenHbl (8552)20-53-41 —

Camapa (846)206-03-16
CaHkT-lNeTepbypr (812)309-46-40
CapartoB (845)249-38-78

WxeBck (3412)26-03-58
Ka3saHb (843)206-01-48

CwmoneHck (4812)29-41-54
Coun (862)225-72-31
CrtaBpononb (8652)20-65-13
Teepb (4822)63-31-35
Tomck (3822)98-41-53
Tyna (4872)74-02-29
TiomeHb (3452)66-21-18
YnbsHoBck (8422)24-23-59
Ydba (347)229-48-12
YenabuHck (351)202-03-61
Yepenogel (8202)49-02-64
Apocnaenb (4852)69-52-93

caut: www.vzljot.nt-rt.ru || an. noura: vzi@nt-rt.ru
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