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BBEOEHWUE

HacTodawmn ooKyMeHT pacnpocTpaHseTcs Ha LUMgpoBon pacxoo-
Mep-cyeTyuk yrnbTpassykoson YPCB BSJIET IMPLU (nanee — pacxopo-
Mep) 1 NpeaHasHayeH Ans 03HAKOMIEHNSA C YCTPOMCTBOM pacxodoMe-
pa 1 NopsLKOM ero aKcnnyataummn.

B cBA3n ¢ noctosiHHOM paboTon No ycoBepLUEeHCTBOBaHMIO Npnbo-
pa, B pacxogomepe BO3MOXHbl OTSIMYNA OT HACTOSILLLEro pyKOBOACTBA,
He BIUSIOLLIME HA MEeTPOrornyeckne xapakrtepucTukm n yHKUMOHarb-
Hble BO3MOXHOCTM npubdopa.

Pacxogomep BkrnodeH B ['ocynapCTBEHHbIN peecTp CpeacTB usMme-
PEHUA N MOXET MCMONb30BaTbCS KaK KOMMEpPYECKU 1 apbutpaxHbin
npunbop.

MEPEYEHb MPUHATbLIX COKPALLEHN

Ab - aKKymynsitopHasi batapes;

BU - BNOK UCKPO3aLLNTHBIN;

BIl - BTOPUYHbIN N3MepUTENbHbIN Npeobpa3oBaTens;
DN - AnamMeTp YyCITOBHOIo nNpoxoaa;

HC - HewTaTHasa cuTyauums;

na - Nnpeobpa3soBaTenb AaBNeHUs;

MK - NepcoHarbHbIN KOMMbIOTEP;

nT - NnpeobpasoBaTenb TemnepaTtypbl;

mn - NepBUYHbIV NpeobpasoBaTesnb pacxoaa;

M3A - npeobpasoBaTtenb 3MEKTPOAKYCTUHECKUN;
Y3C - ynbTpa3ByKOBOW CUrHan.

NMPUMEYAHUE. Buag HammeHoBaHMA unm ob603HaYeHus, BbINOI-
HEHHOro B TEKCTe M Tabnuuax XuWpHbIM LWpudTom, Hanpumep, Tun
AaTyuKa, CoOOTBETCTBYET ero oTobpaxeHuto Ha gucnree npmbopa.

* % %

Pacxodomep-cyemyuk ynbmpassykoeoli YPCB B3JIET [1PL| 3apeau-
cmpuposaH 8 [ocydapcmeeHHOM peecmpe cpedcme usmepeHul P®
rnod Ne 83999-21.

Pacxodomep-cyemyuk ynbmpa3ssykoeot YPCB BS3JIET [1PL] coom-
semcmeyem mpebogaHusiM TexHU4YecKoeo peanameHma TaMOXXeHHO-
20 coro3a TP TC 004/2011 «O 6e3onacHocmu HU3KOB0/1IbMHO20 060-
pydosaHusi».

Pacxodomep-cyemyuk ynbmpa3ssykoeol YPCB BS3JIET [1PL| coom-
gemcmeyem mpebosaHusiM TexHU4YeCcKo20 pearameHma TaMOXeHHO-
20 cowsa TP TC 020/2011 «3nekmpomasHuUmMHasi coeMecmumMocmb
mexHuU4YecKux cpedcme».

YpocTtosepsioLwme JOKYMEHTbI pa3MeLLeHbl Ha cante www.vzljot.ru
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FTAPAHTUUA N3TOTOBUTEIA

[.  WsrotoBuTenb rapaHTMpyeT COOTBETCTBME ULMMPOBLIX PaCcXOAOMeEpOB-
cyeTymkoB ynbTpassykoBbix YPCB B3IJIET TPL TexHuyeckum ycnosusim B
npepernax rapaHTUAHOIO CpoKa, yKasaHHOro B nacrnopTte Ha usgenuve, npu co-
6rogeHnn cnegyroLmx yCroBui:

1. XpaHeHue, TpaHCNopTUpOBaHME, MOHTaX W SKChnyaTtauus wusgenus
OCYLLECTBNATCH B COOTBETCTBUM C TpeboBaHNAMN JKCnnyaTaumoHHON
AOKYMeHTaunun.

2. MoHTax n nyckoHanago4Hble paboTbl NpoBefeHbl crneumanvM3npoBaH-
HOW opraHu3auuen, UMerLwen npaBo Ha BbIMOMHEHME [aHHOro Buaa
pabor.

Il. B cnyyae Bbixoga ob6opyaoBaHnsa U3 CTPOSi, rapaHTUNHBLIN PEMOHT NPON3BOAUT-
Csl B FOSIOBHOM WIM permoHasbHbIX CEPBUCHbIX LiEeHTpaX, aBTOPU3NPOBaAHHbIX
no paborte ¢ obopygoBaHMeM TOpProBon Mapku Banet, npu cobniogeHun ycno-
BMI akcnnyaTtaumm u TpeboBaHui, yKaszaHHbIX B 3KCMnyaTaumMoHHOW LOKYMEH-
Taumw.

[ll. N3roToBUTEND HE HECET rapaHTUNHbLIX 0653aTeNbCTB B CrEAYOLWNX CryYvasX:
a) OTCYTCTBYET NacnopT Ha usgenve;
6) nsgenne MeeT MeEXaHNYECKNE NOBPEXAEHUS;

B) usgenue XpaHuMnocb, TPaHCNOPTUPOBArocb, MOHTUPOBANOCL UMK 3KC-
nnyaTMpoBanocb C HapyleHueM TpeboBaHWi SKCnnyaTaumoHHOW AO0-
KyMeHTauun Ha nsgenve;

r) oTCyTCTBYET UNu noBpexaeHa nnomoda ¢ NoBepUTENbHbLIM KIENMOM;

A) nsgenue nnm ero coctaBHas YacTb nogeepranocb pasbopke nnu gopa-
ooTKe;

€) rapaHTUsi He pacnpoCTPaHSETCS HAa pacxodHble MaTepuanbl U geTtanw,
MMeloLLME OFPaHNYEHHbI CPOK CMYXObI.

MHdopmaumsa no cepBMCHOMY OOCNyXMBaHWO NpeacTaBneHa Ha caunTe
http: www.vzljot.ru B pasgene CepBuc.
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1. OMNCAHUE U PABOTA

1.1. HasHauyeHue

1.1.1.

1.1.2.

Pacxogomep-cyeTunk ynbTtpassykoson YPCB B3JIET MNPL, ¢ undpo-
BoM 0B6paboTkon MHGOopMauMM NpegHasHayeH ans onepaTtMBHOMO W3-
MepeHus cpegHero o6beMHOro pacxoga n obbema pasnmyHbIX NO CO-
CTaBy M BA3KOCTU aKyCTUYECKM NPOBOAALUMNX XnAKocTen (BOAbI, KNCHOT,
Lenoyen, pactBopoB, MNynbf, HEPTU U HePTENPOAYKTOB, MULLEBLIX
NPOAYKTOB U T.4.) B HAaMOpHbIX TpybonNpoBoAax B passiMyHbIX YCIIOBUAX
aKcnnyaTauun, B TOM YMcne BO B3PbIBOOMACHbLIX 30HaX.

MHCTpyKuMa no akcnnyaTauumn gns pacxogomMepa B3pbiBO3alUn-
lWeHHoro wucnonHenns B60.00-00.00 P3 pasmeweHa Ha caunTte
www.vzljot.ru.

Pacxogomep BbLINONHAET M3MEPEHUS MPU NOCTOAHHOM W/uUnu ne-
peEMEHHOM (peBEPCMBHOM) HanpaBfeHUM MoToKa XMAKOCTM B Tpybo-
npoBoge.

MopTaTMBHOCTbL M @BTOHOMHOCTb MUTaHUSA pacxogomepa, BO3MOX-
HOCTb MpeABapUTENbHOrO NPOrpaMMMPOBAHUSA UCXOAHBLIX AAHHbLIX MO
KOHTPONMpyeMbIM 06bekTam ¢ ymcnom He meHee 200, aBTomaTu3aums
HaCTPONKM M ynpaBneHus paboTon No3BONSAKT BbINOMHATL OnepaTuB-
Hble M3MEPEHMUS IKCMEPTHOro UNN UCCneaoBaTenbCKOro xapakrepa, a
Takke NPOU3BOAWTbL MOArOTOBUTESNbHbIE PaboTbl MO MOHTaXy CTaumo-
HapHOro ynbTPa3ByKOBOro pacxogomepa.

Pacxogomep-cuetunk YPCB BS3JET lNPL, o6ecneunBaeT namepeHue
crneayroLmnx napameTpoB:

cpegHero ob6bEMHOro pacxoda XWOKOCTM Mpu NpsiMOM M obpaTHOM
HanpaBfeHMn NOTOKa;

obbema XngkocTn oTaenbHO Ans npssMoro M obpaTtHOro HanpasneHus
NOTOKA U UHTErpanbHOro o6bema XXUAKOCTY;
CKOPOCTM NOTOKA XXNOKOCTW.

. Pacxogomep-cuetumk YPCB B3JIET lNPLl obecneumnBaert:

BblBO4 MH(oOpMauuM Ha LBETHOM MaTpPUYHbIA AUCMNEN U HA MNepco-
HanbHbIn KomnbtoTep (MK) yepes nutepdenc USB;

BO3MOXHOCTb CBS3M MO nocnegoBaTenbHOMy UHTepdency RS-485 c
BHELLUHMMW YCTPONCTBaAMU ANSA CYMUTbIBAHUS HACTPOEYHbIX NapamMeTpoB,
N3MEPEHHbIX JAaHHbIX N apXMBOB;

BbIBOA pe3ynbTaToB M3MEPEHUS B BUAE YACTOTHO-UMMYbCHLIX UK NO-
rMYeCKNX CUrHamnoB.;

aBTOMATUYECKMUIA KOHTPOSb N MHOMKALUMIO Hannuns HewTaTHbIX CUTya-
LA N OTKa30B;

3aLlMTYy apXmMBHbIX U YCTAHOBOYHbIX AaHHbIX OT HECAHKLMOHNPOBAHHOMO
aoctyna.
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1.2. TexHn4YecKkue xapakTepucTuKkun

1.2.1. OCHOBHblE TEXHUYECKNE XapaKTEPUCTMKM pacxogomepa NpuBEAEHbI B

Tabn.1.
Ta6bnuua 1
HanmeHoBaHWe napameTpa 3HaveHue napametpa | [pum.
1. KonnyecTtBo kaHanoB U3MepeHns 1
2. lnameTp ycnoBHoOro npoxoga Tpybonposoga, DN ot 20 go 5000 Mpym.1
3. TemnepaTtypa nsmepaemon xumgkoctu, °C oT muHyc 30 go +150 | MNpum. 2
4. HanpsbxkeHue nutaHus cm. n.1.2.8
5. CpegHsasa HapaboTka Ha 0Tkas, 4 100000
6. CpeaHuii cpok cnyxbebl, net 12 Mpym.3
NMPUMEYAHUA:

1. YcTaHoBKa npeobpasoBaTenien anekTpoakyCTUYECKMX Ha TpybonpoBo-
Abl ¢ DN ot 20 go 50 MM BKMHOYUTENBHO NPOM3BOAUTCS TOSBKO C MO-
MOLLbIO MarHUTHOW NTMHEWKWN.

2. Ona NM3A H-207 — po +130 °C.
3. Kpome BCTPOEHHOW akKyMynaTopHOM 6aTtapen n NoaCcBETKM AUCHIIES.

1.2.2. Pacxogomep obecneunBaeT naMepeHne cpegHero o6 beMHoOro pacxona
npwn cCKOpoCTN NoToka Ao 20 m/c B COOTBETCTBUMN C (POPMYIION:
Q=2,83-10%.v.D? (2)
roe Q — cpeaHuit 06beMHBIN pacxon, M3/u;
V — CKOPOCTb NOTOKa, M/C;
D — BHyTpeHHUM anameTp Tpybonposoaa, MMm.
YyBCTBUTENBLHOCTL pacxogomepa no ckopoctu notoka 0,01 m/c.
1.2.3. Pacxogomep MOXeT BbINOMAHATL OYHKUMM TEnnocyeTynka, T.e. MMeeT
BO3MOXHOCTb pacyeTa creayroumx napameTposB npu NonyvyeHum name-
PUTENBHOM WMHOPMaLUN OT BHELHUX AATYMKOB TemnepaTypbl U OaB-
nexHus, nMbo No nx A4OroBOPHLIM 3HAYEHUSM:
- MacCOBOr0 pacxofa NoTOKa XXUAKOCTY;
- TENNOBON MOLLHOCTM NOTOKA XNOKOCTY;
- TENMOBOW 3HEPIrMM NOTOKa XNOKOCTY;

- MacCCbl XNOKOCTH, I'IpOLUG,D,UJeIZ no pr6OI'IpOBO,D,y ana npamMmoro Hanpas-
JIEHUA NOTOKa.

MPUMEYAHME. lMpu uncnonb3oBaHuM pacxogomMepa B KayecTse
TENnnocYeTYnKa, M3MEPEHHbIE 3HAYEHNS TEMNSIOBbIX NapaMeTpoB TEMSO-
HOCUTENS ABMSOTCHA CNPaBOYHBIMU U UX METPOSOMMYECKUE XapakTepu-
CTMKN U HE HOPMUPYHOTCS.

1.2.4. TemnepaTypHble BXOAbl pacxogoMepa paccyMTaHbl Ha NOAKMYeHne
no 2-x, 3-x n 4-x NpoOBOAHbIM cxeMaM 1 06paboTKy curHanos AByx nna-
TMHOBbIX TepMonpeobpasoBartenen conpoTusneHns tmna Pt nvnn M ¢
HOMUWHarnbHbIM conpoTtusneHnem 100 Om, 500 Om 1 1000 Om n ¢ Tem-
nepaTypHbiMu koaddpuumeHtamm 0,00385°Ct unmn 0,00391°Ct cooT-
BeTcTBeHHO no NOCT 6651.
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NMPUMEYAHWE. [JonyckaeTcs ncnonb3oBaHne npeobpasoBartenen
COMPOTUBNEHNA C LUMEPPOBLIM BbIXOAHBIM CUFHArIoM NOCPenCTBOM MH-
Tepdencos RS-485, USB.

1.2.5. Bxog gaBneHust paccumtaH Ha NogknyeHne no 2-x NpoBogHOM cxeme
n obpaboTKy curHanoB ogHoro npeobpasoBatens n3bbITOYHOrO AaBre-
HUA C YHUPMUMPOBAHHLIM BbIXOAHbIM curHanom 0 — 5 mA, 0 — 20 MA
nnn 4 — 20 mA. HomurHanbHoe BXOL4HOE COMPOTUBIIEHME KaHana usme-
peHuns aaesneHusi He 6onee 600 Om.

NMPUMEYAHWME. [onyckaeTca ncnonb3oBaHne npeobpasoBaTenen
AaBneHust ¢ UNpPOBbLIM BbIXOAHBIM CUrHaroMm MnoCpeacTBOM WHTEp-
denco RS-485, USB.

1.2.6. Pacxogomep obecneuvBaeT BedeHWe Kanengapsi U otobpaxkaeT Ha
Ancnnee CoCTosiHME 3apsga akkyMynsiTopHon GaTtapen, a Takke Hanu-
4yne N pecypc BCTPOEHHOW KapTbl NaMATHU.

1.2.7. Pacxogomep obecneuymBaeT XpaHEeHWe U3MepSieMblIX NMapameTpoB U
HeluTaTHbIX CUTyaLMi Ha CMeHHOMW KapTe NnamaTn gopmata SD. O6wun
obbem apxmBa 3aBucUT OT obbema SD-kapTbl N COCTaBNSAET HE MeHee
100000 3anuncen gnsa kapTbl o6bemom 64 MbanT. 3anucb Npon3BoanT-
CSl HE3aBMCMMO MO BCEM KOHTPOSNIMPYEMbIM OObekTam N3MepeHnNs, Ync-
no kotopbix He MmeHee 200. PacnpeaeneHune namatn no obbekTam npo-
N3BOMbHOE.

1.2.8. OnekTponuTaHne pacxogomepa OCYLLUECTBSAETCA OT BCTPOEHHOW ak-
KymynsaTopHon 6Gatapen HanpsbkeHMem MnoCTosiIHHOro Toka 3,6 B, ot
BHELUHEero MCTOYHMKa NOCTOSAHHOro Toka HanpshkeHnem ot 10 go 30 B,
nnoéo ot cetn nepemeHHoro Toka 220 B 50 'y yepes agantep nuTaHusa
~220/=24 B. lNpogomkunTtenbHOCTb HenpepbiBHOM paboTbl OT MOSHO-
CTbIO 3apSKEHHOW BCTPOEHHOW GaTtapen cocTaBnsieT He MeHee 24 ya-
COB MNPW YCNOBWW, YTO OUCMMEN OTKMOYEH U UHTepdenc He NCNonb3y-
eTcs, U He MeHee 12 YyacoB NpY CyMMapHOM BPEMEHU UCMNOSb30BaHUSA
ancnnest n nHtepdencos He Bornee 2 vac.

Bo3MoXHO NnuTaHMe pacxogomMepa vyepes rHes3fo npukypmesatens ot
BGopToBON ceTn aBTOMOGUNA Npu paboTtatowem gsuratene (3a UCKMo-
YeHueM npouecca 3anycka gsuraTens).

1.2.9. YcTOon4mBOCTb K BHELWHUM Bo3aenctBusm B cootBetctBumn ¢ FTOCT P
52931:

a) Temnepartypa oKpyXxarLiero Bo3gyxa:
- ons BTopmn4yHoro npeobpasosatens (BI1) — ot muHyc 10 go + 50 °C
(rpynna C3);
- Ans npeobpasoBatenen anekTpoakyctndeckux (M3A) — ot muHyc 30 go
+ 80 °C.
6) oTHOCUTENBbHAs BNAXXHOCTb OKPYXKatoLLLero Bo3ayxa:
- Bl — 95 % npu Temnepatype + 35 °C n 6onee HM3KMX TemnepaTypax,
6e3 koHaeHcaumm Bnaru (rpynna C3);
- M3A — oo 100 % npn Temnepatype He 6onee + 30 °C, ¢ koHAeHcaumen
Bnaru (rpynna C1).
6) atmocepHoe gasnenHune ot 84,0 go 106,7 klMa (rpynna P1);
r) cuHyconganbHasa Bubpaumns BbICOKOW YacTOThbl:
- Bl — rpynna N2;
- N3A — rpynna V3.
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CteneHb 3awmtbl Bl pacxogomepa B TPaHCNOPTHOM COCTOSHUW
(MONMHOCTLIO 3aKPbLITOM) COOTBETCTBYET Koady P67, B akcnnyaTaunoH-
HOM COCTOSIHUM (C OTKPbITOM KpbIwKon Kopnyca) — koay 1P54 no TOCT
14254. CteneHb 3awuTtsbl NOA cooTtBeTCcTBYET KOOy IP65/IP67 no TOCT
14254.
1.2.10. Bug n maccorabaputHble XapakTepPUCTUKN COCTaBHbIX YacTen pacxo-
Aomepa npuseneHsbl B MNpunoxeHun A.

1.3. MeTponorn4yeckume xapakTepucTuku

1.3.1. MNpegenbl gonyckaemon OTHOCUTENBHOW MOrpPeLLHOCTN NPU N3MEPEHUN,
perncTpauun, XxpaHeHnn n nepegadve pesynbTatoB U3MEpPeHUsa cpeaHe-
ro o6bemMHoOro pacxoga, obbema XMAKocTu npu nNbdom HanpasneHun
MOTOKA, MPU YCIOBMAX JKCMMyaTaumm U MOHTaXxa, yKkasaHHbIX B 9KCMNIy-
aTaLMOHHOW JOKYMEHTauMu He pacxogoMep, COCTaBNSAoT:

- + 3,0 % npwn ckopocTtsx notoka ot 0,1 go 1,0 m/c;
-+ 1,5 % npwu ckopocTtsx notoka oT 1,0 go 20 m/c.

1.3.2. B cny4ae ncnonb3oBaHus pacxogomMepa B YCroBusix paboTsbl, oTnvya-
OLLIMXCA OT yKasaHHbIX B 3KCMnyaTaumoHHOM OOKyMeHTauuu (Bug rva-
paBnMYeCcKOro CONpPOTUBNEHNS, ANNHA NPSAMONMHENHBIX Y4aCTKOB [0 U
nocne MN3A pacxogomepa v T. A.), Npedenbsl AOMyCKaemMon OTHOCU-
TEeNbHOW MOrpeLwHoCcTn u3MepeHun pacxopga (obvema) moryT ObITb
onpegerneHbl No pesynbTataM paspaboTkn MeTOAUKN BbINOSTHEHUSA U3-
MEepPEeHUNn Npu AaHHbIX YcnoBusix paboTtbl pacxogomepa. Metoauka Bbl-
NOMHEHNs namMepeHun paspabatbiBaeTca U yTBEpXaaeTcs no otaenb-
HOMY 3aKasy.

1.3.3. lMNpegenbl gonyckaemon abcontoTHOM norpewHocTn npeobpasoBaHns
CUrHanoB COMPOTMBIIEHUS OT TepMornpeobpasoBaTenen conpoTusne-
HWS B 3HA4YeHMe TeMnepaTypbl, onpeaenstTcs Nno opmyne:

ot =% (0,3 + 0,003 |t)) (2)
roe t— mnsamepsiemasa temnepartypa, °C.

1.3.4. lNpegenbl gonyckaemMon npuBeneHHOW K AuManas3oHy WU3MEpPEHUn no-
rpewHocT NnpeobpasoBaHNA TOKOBbIX CUrHaNoB OT npeobpasoBaTenen
AaBNeHus B 3Ha4YeHne gaBreHnd, onpegensaTcs no gopmyrne:

op =% (0,3 + yng), %, (3)
roe Yna — Npegensl gonyckaemon (CyMMapHOW) npuBegeHHOW Mo-
rPEeLHOCTM NpMMeHsieMoro npeobpasoBaTenis AaBreHuns.

NMPUMEYAHUE. TMpn npeobpasoBaHun LMGPPOBLIX CUTHANOB OT
TepmonpeobpasoBaTtenen ConpoTMBneHnsa U npeobpasoBatenen Aas-
NeHns NorpeLHOCTN Npeobpa3oBaHNin HE BHOCATCS.
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1.4. CocTaB

KomMmnnekT noctaBku pacxogomepa npuseneH B tabn. 2.

Tabnuua 2

HavnmeHoBaHue 1 ycnoBHble 0603HaYeHUs

Kon.

MNpumevaHne

BTopu4HbI nameputenbHbii NnpeobpasoBaTenb

Apantep nutanusa ~220/=24 B 15 Bt

Mpym. 1

MpeobpasoBaTtenn anekTpoakycTnyeckme HaknagHole MNOA H-222

MNpum

Kabenu NM3A BHelLHWe

Kabenb nutaHusa oT rHesga GopToBon ceTn aBToMoomns

.2
Mpum. 3
MNpum. 4

Kabenb coeanHutensHbii nHtepdenca RS-485

Kabenb cBasn USB

Kabenb coeanHUTENbHBIN ANCKPETHOrO (MMNYNbCHOrO) BbiXo4a

. Kabenb coegmHutensHbin TINC

. Kabenb coegnHuTenbHbin M0

. KoMnneKkT MOHTaXHbIX YacTen

MNpum. 5

. Cymka npubopHas «Banet-02»

. TonwmHomep «B3JIET YT»

. MpeobpaszoBaTent ynbTpa3BykoBOW

. 3ap9|,D,Hoe yCTpOIZCTBO ana TonwmnHomepa

. dnaw-HakonuTenbs ¢ nporpamMmMHbIM obecneyeHnem

. Macnopt Ha TonwuHomep «B3JIET YT»

. Macnopt Ha pacxogomep YPCB B3JIET INMPL

Mpum. 6

. MeToauka NOBEPKU

RiRRIRRRRIRIRIRINRIR(RRINN| R

MNpum. 7

NMPUMEYAHNA:

1.Mo 3aKkaagy npu nmtaHnm pacxogomMmepa ot ceTu nepemMeHHOro Toka.

. Mo 3akasy noctaenstoTtcsa MNMN3A H-228 (AT) Ha marHuTHOM nnHenke 300

MM unn NM3A H-207 (AT) Ha marHuTHOM nuHenke 150 mm ansa ygobeTea
X KpenneHus Ha TpybonpoBoabl U3 yrnepoaucTon ctanu, UM HU3KO-
yacTtoTHble MOA H-212 (AT).

. CTtaHpgapTHasa gnvHa coeguHuTenbHbixX kabenen BI1-MNM3A Bbibupaetcs

n3 psga: 3, 6, 15, 30 m; makcumaneHasa gnvHa — 100 m.

. Kabenb gnvHom 3 M nmeeT WTekep Ansa NOAKNIYEHU B rTHE3A0 MPUKY-

puBatend aBToMOOUnNS.

. B KOMNNEeKT MOHTaXHbIX 4acTen pacxoaomepa BXOOAT: MPUXKUMHOE

YCTPOWCTBO, PEMEHb C XparoBbIM 3aXXMMOM, pyreTka, komnayHg DC-4
«Dow Corning» nnun aHanorn4HbIn u T.4.

. KaprI 3aKa3a M aKcniiyataunoHHaa OOKYyMeHTauud Ha JaHHoe mn3genue

N OpYryro Npoaykumio, Bbinyckaemyto ompmon «Banet», pasameLyeHbl Ha
canTe no agpecy: www.vzljot.ru.

Tam Xe pasmMelleH nakeT nporpamMmm «YHuMBepcasrbHbIM NPOCMOTP-
LLMK», BKIHOYaKOLWMA B CBOM COCTaB WHCTPYMEHTasNbHYH Mporpammy
«prdigital» anga paboTtel ¢ npubopom no nHtepdency USB.

MeToomMka  noBepkn  goctynHa Ha cante OUD  OEW:

https://fgis.gost.ru/fundmetrology/reqgistry/4/items/1395029.
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1.5. YcTpoucTBo 1 paboTa
1.5.1. MpuHUKMN paboTbl pacxogomepa

1.5.1.1.

1.5.1.2.

Mo npuHumMny paboTbl pacxogoMep OTHOCUTCS K BPeMsi-UMMYSbCHbIM
ynbTpa3ByKOBbIM pacxogomMmepam, paboTa KOTOpbIX OCHOBaHa Ha uame-
PEHUN Pa3HOCTU BPEMEHM MPOXOXAEHUS KOPOTKUX YNbTPas3BYKOBbIX
curHanos (Y3C) no HanpaenieHnio 1 NPOTMB NOTOKA XMUAOKOCTU B Tpybo-
npoesoge. Bos3byxaeHne n npuem Y3C nNpovsBOAMTCS HaknagHbIMU
9NEeKTPoaKyCTuyeckMM npeobpasoBaTtensdmuy, YCTaHOBIMEHHbIMM Ha
Tpybonposos.

OnekTpnyeckue 30HAMpPYOLWME UMMNYNbChl, reHepupyemble Bl1, none-
pemMeHHo noctynatoT Ha MOA1 n NMBA2 (puc.1).

M3A1 MNaA2

Puc.1. Cxema npoxoxpaeHusa Y3C.

1.5.1.3.

Y3C, nanyvyaembinn ogHum MNM3A, npoxoanT Yepes ABWMXKYLLYIOCS Mo
TpybonpoBoay Xnakoctb 1 BocnpuHumaetca apyrum MNMI3A. MNMpu gsmxke-
HAW KWOKOCTM MPOMCXOOUT CHOC YNbTPa3BYKOBOW BOJIHbI, KOTOPbIN
NPUBOAUT K U3MEHEHUIO BpeMeHu pacnpocTpaHeHuns Y3C: no noToky
xngkoctn (ot MNM3A1 k NMIA2) BpeMs NPoOXoXOeHUA yMeHbluaeTcd, a
npotue notoka (ot NMOA2 k MNM3A1) — Bo3pacTtaeT. Pa3HOCTb BpeMeH
npoxoxaeHus Y3C no akycTU4ecKoMy TpakTy Mo U NPOTUB NOTOKA Xna-
koctn dT nponopumoHanbHa CKOPOCTW MOTOKa V W, cnefoBaTesnbHO,
06beMHOMY pacxoay Kugkoctu Q.

LUndposon cnocob obpaboTtkm Y3C obecneumBaeT yCTOMYMBYHO
paboTy B yCrioBusX NoMex, a Takke ynpoljaeT HaCcTPOWKy pacxodome-
pa npv BBOAE B 3KCNIyaTaumio.

CKOpOCTb XMAKOCTW, YCpedHEeHHas BAOOSb YNbTPa3BYKOBOro Iyya,
onpegenseTcs Kak:
c

Vzm'[(Tnz—Tm)—dToL (4)

rae ¢ — CKOpoCTb pacnpocTtpaHeHns Y3C B HENOABMXKHOW XNOKOCTH

D — BHYTpeHHUN gnameTp TpybonpoBoaa;
0 — yron mexay HanpasneHuem pacnpoctpaHeHnss Y3C 1 nnocko-
CTbt0, NepneHANKYNApHOM ocn TpybonpoBoaa;
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/Y B3/ET



Tr1, Tn2 — NONHOE BpeMsA NMPOXOXOEHUA curHana no KaHany nsmepeHus
(BIN, kabenn cBasun, oba MNM3A, xungkocTtb) Npu pacnpoctpaHeHnn Y3C
MO M MPOTUB NOTOKa COOTBETCTBEHHO;

dTo — pa3HOCTb BpeEMEH NPOXOXAEHWUSI CUrHaNa Npyv HEMOABMXHOW XWUA-
KOCTM (CMeLLeHne Hynsa pacxogomepa);

N — KO3(P(PUUMEHT, 3aBUCALLNIA OT cxeMbl ycTaHoBKU [MOA (puc.2):

n =1 — npu yctaHoBke [N3A no Z-cxeme;

n = 2 — npwu yctaHoske [1OA no V-cxewme.

3HayeHne pacxoaa BblYMCNAETCA B COOTBETCTBMM C BblpaXKEHNEM:

D2
Qcp = TCTVmsMKr ) (5)
roe Kr = vep/v — ruapogmHamMmmnyeckmii KoaguumneHT.

MapognHammyeckuin koadpumumeHT npeacraBnseTr cobon OTHO-
LUeHMe cpedHen CKOPOCTU MOTOKa XMAKOCTU B TpybonpoBoae K CKOpo-
CTM NOTOKa XWMAOKOCTU V, YCPEeOHEHHOW BAOMNb YNbTPa3ByKOBOro fy4a.
OH BblMUCISIETCS Ha OCHOBE BBEOEHHbIX 3HaYeHWn LIepoxoBaToCTH
CTeHOoK TpybonpoBoaa, BA3KOCTM KOHTPONMPYEMOW XUOKOCTU, BHYTPEH-
Hero AnameTpa TpybonpoBoaa, U3MEPEHHOIO 3HAYEHUSI CKOPOCTU MO-
TOKa.

O6bem xngkoctn V 3a uHTepBan BpemexHn T onpegenseTcsa B Co-
OTBETCTBUU C (POPMYIION:

v= | QM )

M3meHeHne ckopocTu pacnpoctpaHeHnsa Y3C B pabouyen xmako-
CTU1, CBSI3aHHOE C M3MEHEeHMEeM TemrnepaTypbl, AaBNeHust U/unu coctaea
XNOKOCTWN, BBMAY HEM3MEHHOW ONMHbI aKyCTUYECKOro TpakTa y4uTbiBa-
eTcs B npubope nytem onpeaeneHuns nonycyMmbl BpeMeHU NpoXoXae-
Hua Y3C pacctosiHus mexay MNOA XT:

sT-ltle (7)
2
1.5.1.4. 3HayeHune pacxoga onpenensaeTcs npu BbINOSIHEHUM YCIOBUS:
Qorc £ Q, (8)

raoe Qorc — MMHMMAanbHOE 3HaYeHne pacxoda (HUXKHAS oTcedka), M3/y;
Q — Tekylllee 3Ha4YeHne pacxoga, M3/u.

PekomeHayemoe 3Ha4yeHne HUXXHEN OTCEYKM COOTBETCTBYET CKOPO-
cTn notoka 0,1 m/c.

Ecnn BbinonHaetca ycnosue Q < Qorc, TO B pacxogomMepe nsme-
PEHHOE 3HayeHWe pacxofa npUpaBHUBAETCS HYNK, npekpawaeTcs
HakonneHne obbema u Bblgadya MMMyNbCOB Ha YHMBEPCANlbHOM BbIXO-
ae.

Mpun BbINOMHEHUN ycnoBusa Q > Qmax (r4e Qmax COOTBETCTBYET CKO-
pocTu notoka 20 m/c) namepeHune pacxoga npoJornkaeTcsi, HO npekpa-
LLIaeTCa HaKoMneHMe U apxmBMpoBaHue obbema 1 Bblgaya UMMyrbCoB
Ha yHMBepcasibHOM BbIXo4e.

1.5.1.5. HaknagHble MOA ycTaHaBnMBaOTCA Ha HapPYXXHYK CTEHKY TpybonpoBo-
Aa 6e3 ero BCKpbITUA NO cnegyowmmMm cxemam (puc.2).

12
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MNaA

YnbTpa3BykoBON Ny4
a) V-cxema
Puc.2. Cxembl yctaHoBku MDA Ha TpyGonpoBopae.

- Z-cxema — 1A pasmelyaroTcs Ha NPOTMBOMOMOXHbBIX CTEHKax Tpybo-
npoBoda B MIIOCKOCTWU, MPOXOAsLien 4Yepe3 OCb Tpybonposoa, npu
3TOM curHan ot ogHoro M3A k apyromy npoxoaut 6e3 oTpaxeHus OT

YnbTpaseyKoBOW Nny4
0) Z-cxema

BHYTPEHHEN NOBEPXHOCTU TPyOONpPoOBOAa;

- V-cxema — N3A ycTtaHaBnuBaloTCs BOOSb OQHOW CTEHKU Tpybonposoaa
B NSIOCKOCTU, NpoXoasLlen Yepes ocb Tpybonposoaa, Npyu 9TOM CuUrHarn
oT ogHoro N3A nonagaeT K gpyromy nocrne OoTpaXKeHUst OT BHYTPEHHEN
nosepxHocTn Tpybonposoga (npu atom Y3C npoxoouT B ABa pasa

BonbWKi NyTb, YeM Npu Z-cxeme).

1.5.2. YcTponcreo pacxogomepa
1.5.2.1. CTpyKkTypHasi cxema pacxogomepa
CTpyKkTypHas cxema pacxogomepa npvesegeHa Ha puc.3.

rracil™resl T Aan
noAf [19A7] (Trici (Tcz! | A |

A

A A

A A

BTopuyHbIN

npeo6pasoBaTenb y

Y Y

A A

Bnok 6arapen

Moaynb aHanoroBon

o6paboTku n

RS-485 _
UsB

o

-

YHueepcanbHbIl
S

nHTepcencon
A [
v Y
: Mopynb Mopaynb
undposoi nHTepdeiica
Moayns [—™
nutaumna |[— 0bpaboTku onepartopa
—> T \
Y
Y ]
Bnok Mopynb |, |
UHAMKaLMK KnaBuartypbil SD- kapTa
=10...30 B
~220B 50y
" | Anantep

nnTaHuna

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.

1.5.2.7.

Pacxogomep cOCTOMT U3 3MEKTPOHHOro Broka — BTOPUYHOIO U3Mepu-
TenbHoro npeobpasosatend n Asyx N3A, KOTOopble BMECTE C y4aCTKOM
KOHTponupyemoro TpybonpoBoaa, Ha KOTOPbIN OHW YCTaHOBMEHbI, 06-
pa3oBbLIBAlOT NepBUYHbIN NpeobpasoBaTtens pacxoaa (MMI1). B kayecTtBe
M ncnonb3yeTcst OTPE30K AeNCTBYOLLEro TpybonpoBoaa Haanexatue-
ro KayecTBa M COCTOSIHUSA NOCNe NOArOTOBKM €ero K MOoHTaxy M3A.
Mogaynb aHanoroson obpaboTku n nHtepdencos Bl pacxogomepa Bbl-
NONHSET cnegyowme QyHKUUK:

NpveM 1 NepPBUYHYI0 aHanoroBytd 06paboTKy CUrHaNoOB, MNOMYYEHHbIX C
M3A;

nepuoan4veckyto kommytaumio NOA Ha Npuem n nsnyyeHue;
obecneyeHne cBa3n no nHrepderncy USB n ranbBaHNYeCKM U30NNPO-
BaHHOMY NMHTepdency RS-485;

npuemMm n nepeuYHyt0 06paboTky curHanos, NonyvYeHHbIX ¢ Npeobpaso-
BaTens gasneHnsa n TepmonpeobpasoBaTenien (Npu UX HanuU4un);
opMMpOBaHNE Ha yHMBEpPCaAnbHOM (OAMCKPETHOM) BbIXo4e rarbBaHu-
YeCKN N30NMPOBAHHOIO BbIXOAHOMO YaCTOTHOMO (MMMYNbCHOrO, nornye-
CKOro) curHana.

Moaynb umdpoBon 06paboTKM OCYLLECTBASET BTOPUYHYO 06paboTky
N3MepuUTENbHOM MHPOPMALUKN N XPaHUT B SHEProOHE3aBMCUMON NaMsTK
yCTaHOBOYHbIE NapaMeTpbl pacxogomMepa, BBOAUMbIE NPU ero HacTpPon-
Ke.

Mogynb uHTepdenca onepatopa Bl ynpasnset paboton gucnnes, o6-
pabaTbiBaeT curHanbl C KrnaBuaTypbl, @ TakkKe OCYyLIEeCTBNAEeT 3anucb
pe3ynbTaToB U3MEPEHUI Ha BCTPOEHHyt SD-kapTy. YnpaBneHue pac-
XOLOMEPOM OCYLLECTBNAETCA C 22-X KHOMOYHOW KrnaBuaTypbl, NO3BO-
nawwen BbibupaTtb pexnmbl paboTbl, BBOAUTb YCTAHOBOYHbLIE AaHHbIE
n obecneymBaloLLen BO3MOXHOCTb AocTyna Kk SD-kapTe ons 3anucu Ha
Hee apXMBMpPyeEMbIX NapaMeTpoB.

WHankaums pexnmoB paboTbl, BBOOAUMbIX U U3MEPEHHbIX NapameT-

poB, obecneynBaeTcs Ha LLBETHOM XUOKOKPUCTaNIM4eCcKoM aucnnee.
Mogynb nutaHuna Bl obecneumBaeT ero anektponutaHue, npeobpasys
BxogHoe HanpsbkeHne 10...30 B nnu HanpskeHne akkymynatopHon 6a-
Tapen 3,6 B B nnHeNKy HEOBXOOUMbIX BTOPUYHBIX HaMNpPsKeHWUN, a Tak-
e OCyLLeCTBnsieT aBTOMaTU4ecKylo noasapsanky 6noka Gatapen npwm
HaNU4MM BHELUHEro NUTaHus.
BbInosiHeHMe OCHOBHOM (PYyHKUUKM pacxogomMepa — U3MepeHne cpegHero
pacxoga n obbema npowegwen yepes TpybonpoBo XKnagkoctn — obec-
neymBaeTcs Mocne YyCTaHOBKM C MOMOLLbIO MOHTaXHbIX npucrnocobne-
HU AByx NOA Ha KOHTpONMpyemMoM y4acTke TpybonpoBoaa, 1 BBoAa B
pacxo4omep 3HavyeHuIr napameTpoB TpybonpoBoda u paboden Knako-
ctn. PacctoaHue mexay NOA paccumTbiBaeTCsl pacXxogoMeEpPOM Ha OC-
HOBaHMM BBEAEHHbIX AaHHbIX.

M3mepsaemble napameTpbl BbIBOAATCA Ha AUCNNEN pacxogomepa C
nepnogom oBHOBMEHUA, paBHbIM 1 cekyHAae, U C 3a4aHHON pa3MepHO-
CTbiO.
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1.5.3. BHelwwuHMe cBA3N
1.5.3.1. HTepencel pacxogomepa.

WHTepdenc USB npegHasHadeH gna ceasm pacxogomepa ¢ MK m
No3BOMSET yNpaBnsaTb NPUOGOPOM, CUUTLIBATL U3MEPUTENBbHYIO, apXUB-
HYI0, YCTAQHOBOYHYIO U ONArHOCTUYECKYIO MHAOpMaLMIO, MOaUdULMPO-
BaTb YCTAaHOBOYHbIE NapamMeTpbl.

MapameTpbl BXOOHbIX M BbIXOOHbLIX CUrHanoB uHTepdenca USB
COOTBETCTBYHOT creyndumkauyum USB 2.0.

MocnepoBaTenbHbin  MHTepdenc RS-485 npegHasHayeH Ans
yrnpaBneHns pacxogoMepoM U CHUTbIBAHUS HACTPOEYHbIX NapameTpos,
N3MEpPUTENBHON N apxmBHon nHpopmaumn. CeAsb No nHTepdency RS-
485 ocyuwectsnsetca no npotokony ModBus RTU.

Kapta ModBus pernctpoB npubopa npuBedeHa Ha canTte
www.vzljot.ru.

WHTepdenc RS-485 obecneumBaeT cBA3b No kabenw B rpynne mu3
HEeCKomnbkux aboHEeHTOB Npu AnnHe nuHun ceasun o 1200 m.

Ckopoctb obmeHa no wuHTepdency RS-485 (ot 1200 po
115200 6ut/c), a Takke ocTanbHble NapaMeTpbl CBSA3M yCTaHABNNBAOT-
ca ¢ knasuaTypbl Bl nnu no nHtepdeincy.

1.5.3.2. YHuBepcanbHbI (QUCKPETHbIN) BbIXOA.

Pacxogomep umeeT ranbBaHUYeCKU pasBs3aHHbIN YHUBEPCASTbHbIN
BbIXOA, KOTOPbIM MOXeT paboTaTb B YaCTOTHOM, UMMYMbCHOM WUIK f0-
rmyeckom pexmmax. Beibop pexxumoB paboTbl yHMBEpPCanNbHOro BbIXoAa
N ero HaCTPOWMKMN NPOU3BOAATCS C KNnaBmaTtypbl (guMcnnes) pacxogomepa
nnu no nHtepgemncy c MNK.

B yactoTHOM pexnme paboTbl Ha OTKPbITbIA BbIXOA BblAAeTCsl UM-
nynbCHasaA MOCNeAoBaTENIbHOCTL TUMNa «MeaHap» CO CKBAXHOCTbH 2,
yacToTa crnefoBaHNA KOTOPOKW NPOnopLUMoHarnbHa TeKyLWeMy 3Ha4YeHMo
pacxoga. Bo3amoxHo MacwrtabupoBaHne paboTbl BbIXO4a B YAaCTOTHOM
pexume nyTem nporpaMmMHOM YCTaHOBKM 3HAYEHUS MaKCUMasrbHOW Ya-
CTOTbl paboThl Bbixoda, koadduumeHta npeobpasosaHus Boixoga KP,
a TakkKe HWXKHEro u BepXHero noporoBbIX 3HAYEHU pacxoda, CoOOTBET-
ctBytowmx yactoTte 0 'y n MakcumarnbHOM YacToTe Ha Bbixoge. Makcu-
MarnbHO BO3MOXHOE 3HayeHue napameTtpa MakcumanbHasa yactoTa —
3000 Iy,

B nmnynbCcHOM pexnme paboTbl Ha OTKPbITBIA BbIXOL KaXayk ce-
KyHOY BbldaeTcda nadka umMnysnbCoB, KONIMYECTBO KOTOPbIX C Yy4€TOM Be-
ca umnynbca Kn cooTBeTCTBYEeT 3HayYeHUo obbema, M3MepeHHOMY 3a
npegblaywyo cekyHgy. MakcumanbHO BO3MOXHasi vacToTa cregosa-
HUS UMMNYNbCOB B Nayke (Tuna «MeaHgp» co CKBaXXHOCTbO 2) — 500 L.

Ana npaBunbHon paboTbl yHMBEPCANbHOrO BbIXo4a B pacxogomepe
npegycMoTpeHa npoueaypa aBToMaTtu4ecKkoro pacyeTta koadpdpuumeHTa
KP B yacTtoTHOM pexume n Beca umnyrnbca Kn B uMnynbCHOM pexnme.

Pacuetr KP npousBoguTcs no 3agaHHbIM Mofib3oBaTesieM Makcu-
ManbHOMY MU MWHUMAanbHOMY 3HAYEeHWAM pacxoga M MakcuMasnbHOMY
3HayeHuo YacToTbl, pacyeT Kn — no 3agaHHbIM MakcMmaribHOMY 3Ha-
YEeHUI pacxoda U OAUTENbHOCTU UMMYNbCOB B AuanasoHe oT 1 go
500 mc.
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B nornyeckom pexvme paboTbl HA yHMBEPCasnbHbIN BbIXOA BbIBO-
ASATCA CUrHasnbl O pasnuyHbiX HewTaTHbIX cutyaunax (HC), BosHukato-
lWwmx npu paboTte pacxogomepa, npudem Bo3HMKHOBeHUO HC cooTserT-
CTBYET OAVH YPOBEHb 3NEKTPUYECKOro curHana, a cHatuio HC — agpyron
YpOBEHb CUrHana.

Ana Bcex pexummoB paboTbl yHMBEpPCANbHOro BbIXOo4a 3adaeTcs
3HayYeHne aKTMBHOro ypoBHSA curHana (AKTUBHbIM YPOBEHb), KOTOpoe
NporpaMMHO yCTaHaBnuBaeTcsa kak Bblcokum (nornyeckas eguHuua)
nnn HU3Kum (normyeckmin Honb).

Cxema OKOHeYHOro Kackaga Bbixofa W onucaHue ero paboTbl nNpu-
BefeHbl B [NpunoxeHunn b.

1.5.4. Perncrpauus pe3ynbtaToB U3SMepPeHUn

1.5.4.1. Pe3ynbTaTbl U3MEPEHNN U BbIYUCAEHUA MO KaXXAOMY U3 BBEOEHHbIX B
namaTb pacxogomepa 06bEKTOB 3annCbIBalOTCH HA CMEHHYIO KapTy na-
MaTu ¢dopmaTta SD. Pacxogomep noggepxumsBaeT npouenypy 3anucu
KapT o6bemom o 4 6anT, B TOM Yncne kapTbl cTaHaapTa SDHC.

1.5.4.2. Tepnog apxMBMpOBaHMS NO KaXXgoMy OOBLEKTY yCTaHaBMMBaETCSA MOSb-
3oBarenem.

1.5.4.3. B ogHoM 3anncu oMKCUpPYHOTCA 3HA4YEHNA criedyrowmx napaMmeTpoB:

- V+ — cymmapHbIi 06beM Npy NpsIMOM HanpaBfieHMN MOTOKa 3a UHTEp-
Ban apxXuBMpoBaHus, M3

- M+ — HakonneHHast Macca TennoHocuTens (I'Ipl/l namepeHmmn Tenna), T,

- V- — cyMMapHbIii 06bem Npu o6paTHOM HanpaBreHUn NoToKa 3a UHTep-
Ban apxXMBUpoBaHus, M3,

- W+ — konn4ecTBo TennoThbl (Npyn namepeHun Tenna), lkan;

- HC — koAbl HewTaTHbIX CUTYaLUid, BO3HMKAIOLWNX 3a MHTEpPBAn apXvBu-
POBaHUS;

- QMUH (GMUH) — MUHUManbHbBIN 06BbEMHbLIN (MaccoBLIN) pacxoq 3a WH-
TepBan apxvBupoBaHus, M3/4 (T/4);

- Qmakc (Gmakc) — makcumarnbHbIi 0O6bEMHLIN (MACCOBbLIN) pacxod 3a
MHTepBan apxmBmpoBaHus, M3/ (T/4);

- Bpemsi HapaboTkn — cymmapHoe Bpemsi HapaboTku, C;

- Bpemsi OTCYT. U3M. — BpeMsi OTCYTCTBMS YNbTPa3BYKOBOrO CMrHana 3a
WHTepBan apxMBMpPOBaHWs, C.

NHaonkaumns 3HauyeHnin apxmBrpyeMbIx NapaMeTpoB CONPOBOXAaET-
csi 0003Ha4YeHMeM AaTbl U BpeMEeHW apXMBUPOBaHMSI.

1.5.4.4. Bo3aMOXeH BbIBOJ Ha AUCMNEN pacxogoMepa apxXuBupyeMblx napameT-
poB B BuAe rpaddmMyeckmx AaHHbIX B MacwTabe peanbHOro BpeEMEHMU
npu BBOAE Hayana v OKOHYaHUs MHTepBarna apxmBnpoBaHUA.
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1.6. CocTaBHbIe YacTu nsgenus
1.6.1. Bropn4iHbIN nameputenbHbIA Npeobpa3oBaTenb

BTopuyHbIn npeobpasoBaTtenb, BHELWHWIA BUA KOTOPOro NOKa3aH Ha
puc.A.1 lpunoxeHna A, BbINONHEH B YyAApPONPOYHOM MNSIACTUKOBOM
Kemce M3 U30TaKTUYEeCKOro nonvnponuneHa, BHYTPU KOTOPOro pasme-
LLeHbl NeYaTHble NnaTbl C 9NEKTPOHHBIMU KOMMOHEHTaMM.

Ha nuueson naHenu Bl (puc.A.4) pasmeLleHsb!:

- KNnaBnaTypa;

LBETHOW >XUAOKOKpUCTANM4Yecknin gucnrnen ¢ paspelueHnem 640x480
TOYEK M C NOACBETKOM ANS BU3yanbHOro cbema nHgpopmaumn.

Bnok knaBmaTypbl Kpenutca K NULLEBOM NaHEenu YeTblpbMs BUHTa-
MU, N MOXeET BbITb OTCOEOUHEH ANA AOCTyna K KapTe naMsiTu, Kotopas
yCTaHaBnMBaeTCAa B Nna3, Haxoaswmncsa B Topue 6noka (puc.A.6). MNMopg
KnasmaTypon B OTAESNIbHOM OTCeke pa3MelleH 6rnok 6aTtapen, Noakmto-
YaeMbli C NOMOLLIbKO Pa3beEMHOI0 COEANHUTENS.

Ha BepxHem Topue kopnyca Bl (co CTOpPOHbI NMUEBOMN naHenm)
pa3MeLleHbl ABa Pa3beMHbIX COEOUHUTENSA AN MNOAKIYEHUS dnek-
TpOaKkyCcTMyeckmx npeobpasoBatenen M UMeKWme MapKUpoOBKY —
«M3A1» n «MMOA2» COOTBETCTBEHHO, @ TaKKe pas3beMbl AN NOAKM0-
YeHus1 4aTYMKOB TeMNepaTypbl U AaBMEHMUS.

Ha HwkHeM Topue kopnyca pas3MelleHbl pa3beMbl ANs NoAKoYe-
HUSA BHELUHEro nuTtaHus, nHtepdgencos USB n RS-485 n yHmeepcans-
HOro BbIX04a, MMetoLLMEe COOTBETCTBYIOLLYIO MapKUPOBKY.

1.6.2. Npeobpa3oBaTenu aneKkTpoakycTuiyeckue

B coctaBe pacxogomepa UCMNOMb3YHTCA  BbICOKOYACTOTHbIE
HaknagHble MNM3A H-222 vnn MO3A H-228 (M3A H-207) ona yctaHoBKM
Ha MarHUTHYK JMHENKY, OCHOBHbIM 3fIEMEHTOM KOTOpbIX SBMSieTCH
Nbe303NeKTpMyecknin npeobpasoBaTesib, OCYLLECTBSIOWNA akyCcTuye-
CKMUIA KOHTAKT C KOHTPONMPYEMOW XMUOKOCTbIO Yepes3 CTeHKy Tpybonpo-
BOAA.

M3A paboTatoT B ABYX pexumax:

N3nyYeHusi, Koraa 30HANPYIOLWNN SNEKTPUYECKUA UMMYSIbCHBIA CUrHarn
npeobpasyeTcs B yrnbTpasByKoBble KonebaHus;

npyema, Korga nNpuHATbIEe yNbTpasBYyKOBble KonebaHus npeobpasyoTcs
B COOTBETCTBYIOLLNIN SNEKTPUYECKUI CUTHAT.

M3A (puc.A.5) BbINONHEH B KOpNyce n3 antoMUHUEBOro crnnasa. Ha
TOPLEBOWN NOBEPXHOCTU KOpMyca pasMeLLEH KoakcuanbHbI pasbeMHbIN
coeanHuTenb Ana nogkniodeHmna [MOA curHanbHbiM kabenem k BI.
BHyTpeHHUn o6bem [MOA repmeTMsMpoBaH 3arvMBKOW TEPMOCTOMKUM
3NEKTPOM3ONALNOHHBIM KOMMNAyHAOM.

Ha ©okoBOIM NOBEPXHOCTU HAHECEHA pUCKa, yKasbiBatoLasi akyCTu-
yeckuin ueHTp MNM3A 1 cnyxawasa TOYKon oTcyeTa Npyu N3MepeHnn B3a-
MMHOrO paccTosiHua mexagy MNOA, Bxogawmmm B U3MeEpPUTESIbHbIA Ka-
Hars.

PekomeHgyemble Tunbl NM3A B 3aBUCMMOCTU OT guMaMeTpa KOHTPO-
nmpyemoro Tpybonposoga npveeaeHbl B Tabn.3.
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Tabnuua 3

Pexomerayembii Tvn Pabouas yactota, My | OuameTp TpybonpoBoaa

OaTynKka
M9A H-222 (Ex) 1,0 > 50
MNoA I:I-228 (Fx) (Ha mar- 1,0 > 50
HUTHOW NTIMHENKE)
M3A H-207 (Ex) (Ha mar- 2,5 20...50
HUTHOU J'II/IHeI/lKe)
M9A H-212 (Ex) 0,3 > 600

Mpn HannuMM OTNOXEHUA UNN CUNBHOW KOPPO3UM Ha BHYTPEHHMUX
cTeHkax Tpybonposoga ¢ DN ot 50 go 600, nnbo noBbileHHOM coaep-
XaHuu rasa unu B3Becen B paboyen XNOKoCTU peKOMeHOyeTCs UCMOoSib-
3oBaTb gatyunkm MN3A H-212, noctaensemMble No 3akasy.

Takke MO 3akasy MOXeT MOCTaBNATbLCA MarHUTHas NUHenKa ANs
yCTaHOBKM 1 chmkcaumm NM3A Ha TpybonpoBoae M3 yrnepoancTon ctanm
C NMOMOLLIbKO NMOCTOSIHHLIX MarHUTOB, BbiNyCckaemasi B ABYX TuUnopasme-
pax: gnvHon 150 mm gnsa MNM3A H-207 v gnuHon 300 mm gns M3A H-
228. JlnHenka gnuHon 150 MM npumMmeHsieTcs anga yctaHoBku [MOA Ha
Tpybonposoagax ¢ DN ot 20 go 50 mm, nuHenka gnmHon 300 mm — ons
yctaHoBkM MOA Ha Tpybonposogax ¢ DN csbiwe 50 go 300 mm. Onu-
caHMe MarHUTHOW NMHENKU N cnocob ee yCTaHOBKM NpuBeaeHbl B UH-
CTPYKLUUKN NO MOHTAXY.

1.6.3. bnok 6aTtapem

Bnok akkymynatopHbix 6aTtapen (AB), pasmelleHHbI B OTCEke
BTOpPUYHOro npeobpasoBaTtensi, MCMNonb3yeTcs Npu aBTOHOMHOW pabo-
Te pacxogomepa.

brnok Ab npeacrtaesnsgeT cobon Tpu napannesibHO BKIOYEHHbIX fn-
Tvn-nonnmepHbix (Li-pol) akkymynsitopa ¢ 3NEKTPOHHOW CXEMOW M3Me-
PEHNSA EMKOCTU N YCTPONCTBOM TEPMO3aLLUThI.

Mpwn npaBunbHOM akcnnyaTaumm obecneynBaeTcss He MmeHee 500
LUMKNoB 3apsiaa-paspsaa Ab.

MpaBuna akcnnyataumm akkyMynatopHou GaTtapen npuBefeHbl B
n.2.3.3, npaBusa xpaHeHust — B N.7.3 HaCTOSLLLEro pyKOBOACTBA.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcrslyamayuu u xpa-
HeHus1 aKKyMyJisimopHolUu 6amapeu 803MOXeH ee omka3 usiu om-
Ka3 pacxodomepa.

1.6.4. UHCTPYMEHT 1 NpUHaAANEXHOCTU

B npouecce askcnnyaTauumn pacxogomMepa M3 KOMMekra npuvHag-
NEeXHOCTEN UCMONb3YTCS:

- pyneTka ans o6mepa KOHTpPOJIMpyEMOTO pr6onposoua;

- KpenexHble PEMHU N NPUXUMHOE YCTPOMUCTBO AN KPenneHus aT4YMKoB
Ha TpybonpoBoae;
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- komnayHg DC-4 «Dow Corning» vnu aHanorMyHblin A8 CMasku no-
BepxXHOCTN TpybonpoBoaa B mecTtax yctaHoBku MNM3A ¢ uenbio ynydiie-
HWSA aKyCTUYECKOro KOHTaKTa.

Kpome TOro, no otgensHOMy 3akady MOXEeT NOoCTaBNATbCA yrbTpa-
3BykoBou TonwmHomep «B3JIET YT» ana namepeHus TONWUHbI CTEHKN
TpybonpoBsoaa.

1.7. MapkupoBKa n nnombupoBaHue

1.7.1. Ha nnueBon naHenun BTOPUYHOro npeobpasoBaTens pacxogomepa yka-
3blBaeTCs:
- HaumMeHoBaHue n 0bosHayeHue npmbopa;
- TOBapHbIN 3HaK (OUPMbI-U3rOTOBUTENS;
- 3HaK yTBEPXAEHNA TUMNA CpeacTBa U3MEPEHUS.

Ha 6okoBom Topue kopnyca Bl HanpoTMB py4yku Ans nepeHocku
3aKkpenseH WWnbavK, cogepKalnn cnegyrowyo JONONMHUTENBHYO WUH-
dopmauuio:

- HaNpsXXeHne NuTaHus pacxoaomMepa;

- noTpebnsiemas MOLLHOCTb;

- TeMnepaTypHbI Anana3oH OKpyXKatlLLlero BO3ayxa;
- CTeneHb 3alnTbl pacxogomMepa;

- CepUIHbIA HOMEP.

Mapkuposka NMOA BkntoyaeT B cebs obo3HavyeHne npeobpasosa-
Tens U ero 3aBoACKoOn Homep.

1.7.2. MapkupoBKka TpaHCNOPTUPOBOYHOW CYMKU COLAEPXKUT HauMeHOBaHWE U
norotun dupmbl «BaneTt», agpec canta cdupmbl B IHTEpHETe U KOH-
TaKTHbIN TeneqoH.

1.7.3. TNocne noBepku pacxogomepa nNnoMbupyeTca Yallka ¢ ramkon Kpenne-
HWS NNacTMacCcoBOro aKpaHa 6noka KnasmaTypbl, 3akpblBaloLEro Oo-
CTYNn K KOMMYTaUMOHHbIM 3riemMeHTam 6noka, a Takke yrnybneHuve B
Hem (cMm. puc.A.6).

1.7.4. lnqa 3aWmnTbl OT HECAHKLUMOHMPOBAHHOIO A0CTyna nNpu TpaHCNopTUPOB-
Ke, XpaHeHun Unu aKcnnyatauunm MoxeT ObiTb onnoMbupoBaH oguH 13
BUHTOB Ha Nivuesoun naHenu Bl pacxogomepa npy NOMOLM HaKIENKN.
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2. ICNOJNb30OBAHUE MO HASHAYEHUIO

2.1. AKkcnnyatauMoHHbIe OrpaHNnYeHus

2.1.1.

2.1.2.

2.1.3.

2.1.4.

OKkcnnyaTtauua pacxogomMepa AoSbkHa NPOU3BOAUTBCS B YCIOBUSAX
BO3ENCTBYIOLLMX (PaKTOPOB M MapamMeTpoB KOHTPONMpyeMown cpeabl,
He npeBblaLLNX JONYCTUMbIX 3HAYEHWIA, OTOBOPEHHBIX B HACTOSLLEN
3KCnnyaTaunoHHOW JOKYMEHTaUuN.

ToyHasa n HagexHasa paboTa pacxogomepa obecnevmBaeTcs npu Bbl-
NOMHEHNN B MECTe JKCnyaTaumm crie4yoLwmx yCrnoBui:

AaBreHne XUAOKOCTU B TpybONpoBOAE M PEXMMbl €ro 3Kcnnyataumm
AOSDKHbI UCKIKoYaTb razoobpasoBaHMe U/Mnu ckonneHue rasa (Bo3ay-
xa);

nepen nepsbiM NO NOTOKY xugkoctn MN3A u 3a nocnegHum MN3A gonx-
Hbl BbITb 06ecneyveHbl NPSMOSIMHENHbIE Y4aCTKM HEOBXOAUMOWN OSVHbI,
OFOBOPEHHOW B UHCTPYKLMM NO MOHTAaXY;

NPSMOSIMHENHbIE YYaCTKN He OOMKHbl cogep)aTb YCTPOWUCTB UNN ane-
MEHTOB KOHCTPYKLMMK, BbI3blBAOLWMX M3MEHEHME CTPYKTYpPbl MNOTOKa
XNOKocTy;

BHYTpPEHHMI 0b6bemM TpybonpoBoga B MecTe yCTaHOBKM [1OA porkeH
ObITb BECb 3aMOMHEH XNOKOCTbHO.

MonHuesawmTta obbekta pasmelleHms npmbopa, BbINOSIHEHHAA B CO-
OTBETCTBUN C «MHCTPYKUMEN NO YCTPOWMCTBY MOSHME3ALMUTbI 34aHWUN,
COOPY>XEHUA W MNPOMbILIIEHHBIX KOMMYHUKaumn» CO153-34.21.122-
2003 (ytBepxgeHHon [lpukazom MwuHaHepro Poccun Ne280 ot
30.06.2003) npepoxpaHseT npmbop OT Bbixoda M3 CTPOS NpU Hann4um
MOJSTHMEBbIX Pa3psa0B.
TpeboBaHus K yCrnoBusIM 3KChfyaTauunm n BbiBOpYy MecTa MOHTaxa,
npvBeAEeHHblIE B HACTOSILLEN 3KCNyaTaLMOHHON OOKyMEeHTauuun, y4u-
TbiBalOT Hanbonee TUNUYHbIE (hakTopbl, BAUSAOWME Ha paboTy pacxo-
aomepa.

Ha obbekTe akcnnyaTtaumm MoryT CyLleCcTBOBaTb UM BO3HUKHYTb B
npouecce ero akcnnyatauumm paktopbl, He noggaromecs npensapu-
TeNbHOMY NPOrHO3Y, OLEHKEe My NPOBEpPKe, N KOTOPble NPOM3BOAUTESb
He MOr y4ecTb nNpu paspaboTke.

B cnyyae nposiBneHnss nogobHbix oakTopoB criegyeT HanTu MHoe
MEeCTO 3KcnnyaTtauuu, rge AaHHble akTopbl OTCYTCTBYIOT UMM HE OKa-
3bIBAIOT BNMSHUA Ha paboTy nusgenus.
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2.2. Mepbl 6e3onacHoOCTH

2.2.1. K pabote ¢ nsgenvem gonyckaetcs obcrnyxuBarLmim nepcoHarn, o3Ha-
KOMJIEHHbIV C 3KCMnyaTauMoHHOM AOKYMeHTaumen Ha pacxogomep. Mpu
NoAroToBKe U3Oenus K UCMNOoNb30BaHUIO OOSMKHbLI cobnoaatbes «[lpa-
BMMa TEXHMYECKOWN 3KCMyaTauum anekTpoycTaHOBOK notpebutenen» u
«MexoTpacnesble nNpasuna no oxpaHe Tpyaa (npasuna 6e3onacHoOCT)
npw aKcnnyaTaunm aNeKTpoyCTaHOBOKY.

2.2.2. Mpwn npoBegeHun paboT C pacxogoMepoM onacHbIMU hakTopamu SB-
naTCA:

- HanpsbkeHne nepemMeHHOro Toka ¢ AeCTBYLWMM 3HavYeHnem go 240 B
yactoTtomn 50 'y (Mpy ncnonb3oBaHMM agantepa nuTaHusa ~220/=24B);

- Temnepatypa pabouyen xumakoctn (o 150 °C);

- Apyrve onacHbole (bakTopbl, CBA3aHHble C NpoduniemM Ku crneumnpukomn
obbekTa, rae aKcnryaTupyeTcsa pacxogomep.

2.2.3. MNpu moHTaxe NOA Ha TpybonpoBoae crenyeT pyKOBOACTBOBATLCS
WMHCTPYKUMAMM NO TEXHUKE 6e30MacHOCTU BbINONHEHUST paboT Ans AaH-
Horo obbekTa.

2.2.4. Tpn oBHapy>XeHMN BHELUHUX MOBPEXAEeHUN npubopa WM ceTeBOu
NPOBOAKM crnefyeT OTKNIYMTb Npubop OO0 BbISICHEHMS CheuManncTom
BO3MOXHOCTU AarnbHENLEN aKcnnyaTtaumm.

2.2.5. B npouecce paboT no MOHTaxy, NyckoHanagke Uin pemMoHTy pacxono-
Mepa 3anpeLiaeTcs:

- NPOU3BOANTb MOAKIOYEHUA K pacxogoMepy UM 3aMeHy anekTpopa-
ANO3NEMEHTOB NPW BKITKOYEHHOM NUTAHWUN;

- UCMOoMnb30BaTh ANEKTPONpMbopbl N 3NEKTPOMHCTPYMEHTbI 6e3 NoaKmMto-
YeHNs X KOPNYyCOB K MarncTpanu 3awmTHOro 3a3eMreHuns, a Takke uc-
Nonb30BaTb NepeYncrieHHble YCTPONCTBA B HEUCMPABHOM COCTOSIHUN.

2.2.6. MoHTax pacxogomMepa OOSTKEH BbINOMHATLCS B COOTBETCTBUMN C [OKY-
mMeHTOM «Pacxogomep-cyeTtunk ynbtpassykoson YPCB B3JIET TMPLU.
MHcTpykuma no moHTaxy» LWKCO.407359.001 NM.
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2.3. NMNogroroBKa pacxogomepa K UCMOSIb30BaHUIO

2.3.1

. Mocne TpaHCNOPTUPOBKM M3OENNUst K MECTY 3KChyaTaumm npu oTpuua-

TENbHOW TemnepaType OKpy)Kalolero Bo3ayxa M BHECEHWM ero B no-
MELLEHNe C MOSOXMTENbHOW TemnepaTypon crieayeTt, Bo u3bexaHue
KOHAEHCaUUN Bnary, BbliAepxaTb M3Oenne B yNakoBKke He MeHee Tpex
4acos.

2.3.2. MOHTaX W Nogkr4YeHne pacxogomMepa OOSKHbl ObiTb BbINOSIHEHbI B

COOTBETCTBUA C VIHCprKLl,I/IeIZ No MOHTaXy.

Mpwn nogrotoBke usgenua Kk pabote HeobxoauMo ybeamTbCs, YTO
akkymynatopHasa 6aTtapes nogkntodeHa. Ecnu AB 6bina oTknoyeHa, To
nepen Hadanom paboTbl HEOOXOAMMO YCTaHOBUTbL B pacxofoMepe Te-
KylLllee BpeMsi 1 garty.

BHUMAHMUE! Mpu nodzomoeke u 8 npoyecce 3Kcrsyamauyuu
pacxodomepa Heob6xodumo cobsiro0amb npaeusia IKcnayamayuu
akkymynsmopHol 6amapeu 8 coomeemcmeuu ¢ n.2.3.3 Hacmosi-
we20 pykoeodcmaea.

2.3.3. lNMpaBuna akcnnyataunm akkymynatopHon 6atapen
2.3.3.1. [Ina obecneveHns onntenbHOCTM paboThbl 4O 24 YacoB NMpu NUTAHUK OT

2.3.3.2.

2.3.3.3.

2.3.34.

aKKyMynsiTopHon GaTtapen, Heob6xoaMMO MNPy NEPBOM BKITHOYEHUM UMN
nocne 3aMmeHbl Ab ogHOKpaTHO NPOBECTU OT TPEeX A0 NATU LMKINOB pas-
paga-sapsga Ab ona npasBunbHOro onpeaeneHns 3apsiga CXemMon us-
MepeHMss EMKOCTU Nepe UCnonb30oBaHMEM pacxogomepa.

Mpn nogrotoBke pacxogomMepa K pabote Heobxoaumo ybeauTbes, YTO
AbB noakntoveHa, NpoBepUTL YPOBEHDb 3apsga U Noa3apsanTb ee B Chny-
Yyae HeobxogumocTu. 3apshkaTte Ab MOXHO npu nobom ocTasLiemMmcst
YPOBHE 3apsija u nNpu TemnepaTtype okpyxatwero sosgyxa ot + 10 go
+ 40 °C. 3apsg batapen nNpoucxoguT U B BbIKITKOYEHHOM COCTOSHWUK
pacxogomepa. Bpemsa nonHoro 3apsiga 6atapeun He npesbiwaeTt 10 va-
COB.

MoakntoyeHne pacxogomepa K UCTOYMHWUKY MUTaHus (agantepy nuTaHus
ot cetn ~220 B 50 'y nnu k 6opToBon ceTn aBTOMOOUNS) OCYLLLECTBIS-
€TCs Yepes pa3beMHbIA COeQUHUTENb HA HUKHEM CO CTOPOHbI NINLEBOW
naHenun Topue kKoprnyca. B aBTomobune kabenb anekTponutaHusa pac-
Xo4omepa NogkrtyaeTcs K rHe3gy npukypmBaTens.

BHUMAHME!!! 3anpewaemcsi numaHue pacxodomepa om

6opmoeoli cemu asmomobusisi 80 epeMsi 3arnycka Oeu2amensi
aemomobunsi.

YpoBeHb 3apsga 6aTtapeu unHOMUMpyeTca B Buae 3Hauvka «bartapes»
P—

B NMpaBOM BEPXHEM yrny aucnnes pacxogomepa. o mepe pas-
psga ypoBEHb 3anvMBKM 3EIIEHOr0 LBEeTa CMELLAeTcs K NIeBOMY Kpato
3Hauyka. [pu KpUTMYECKOM ypoBHE 3apsiga (MeHee 7 %) uBeT 3anmBKU U
KOHTYpP 3Hayka MEHSIIOT LBET Ha KPaCHbIN.

Mpn QOCTMXKEHUM MUHMMAanNbHO OOMNYCTMMOrO YPOBHSA 3apsiga 6arta-
peun = 2-5 %, pacxogomep aBTOMaTMYeCKM OTKMoYaeTca. [1ns npogon-
XeHust paboTbl pacxogoMep HeOBX0AMMO MOAKITUNTL K BHELLHEMY UC-
TOYHMKY MUTaHWUA, NPU 3TOM HaA 3HA4YKe YPOBHA 3apsga NosBNsAeTCs

o L II
CMMBOJ1 CeTEBOUN BUIIKU , a YpOBEeHb 3aJiIuBKM Ha4YnMHaeT CMe-
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2.3.3.5.

LaTbCsA K NMpaBoOMy Kpato 3Hauyka. Mo okoH4YaHuM 3apsiga (nonHas 3a-
NMBKa 3Ha4yKa 3efieHbIM LBETOM) UCTOYHUK NMUTAHMUS MOXKHO OTKIHOUUTD.

YpoBeHb 3apsaa 6aTtapeun Takke MOXHO NPOBEPUTb B MeHIO Cuctem-
Hble HacTpouku B nogmeHto Ctatyc npubopa. [pu Bxoae B 39TO Noa-
MEHI0 nHauumpytoTces ctpoka NMutaHme — paboTta ot 6aTtapeu unu 3a-
pan 6aTtapeun, a Takke CTpoka YpoBeHb 3apsiga B npoueHTax. Kpome
3TOro, B 3TOM MEHI0 WHOULMPYETCS MNPOrHo3MpyemMoe OcCTaBLUeecs
Bpemsa paboTbl OT 6artapen C BKIOYEHHBbIM MW BbIKITHOYEHHBIM ANC-
nneem. Npu nonHom 3apsige 6atapeun B cTpoke MNMuTaHme nosiensieTcs
Hagnucb 6aTapesn 3apsKeHa.

2.3.3.6. Mo okoH4YaHWK paboTkl ¢ NnpubopomM Heobxoanmo 3apsaanTb Ab.

2.3.3.7.

2.3.3.8.

Mepen onuteneHbIM NepepbiBOM B paboTe pekoMeHayeTcsl 3apsavTb
GaTapeto, nocrne 4Yero OTKMYNTL ee, NMMbo n3Bneyb 13 npudopa.

MpaBuna xpaHeHusi akKyMynsTopHon Gatapeu npuBedeHbl B n.7.3
HacTosILLEro pykoBoACTBa.

BHUMAHMUE! lNpu HapyweHuu npasus 3Kcrsayamayuu u xpa-
HeHusi akkymynssmopHoli 6amapeu 603MOXKeH ee omka3 usau om-
Ka3 pacxodomepa.
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3. YNIPABJIEHUE PACXOOOMEPOM

YnpasneHne pacxogoOMepOM B PasfiMyHbIX peXmmax MOXeT OcCy-
LLEeCTBIATLCA C KnaBmaTypbl C MOMOLLBIO CUCTEMbI MEHIO U OKOH UHAU-
Kaumm pasHoro YpoBHS, OTOBOpaxaemblx Ha gucnnee, C MNOMOLLbBIO
dyHKUMKM «in-touch» camoro amncnnes, nMbo ¢ NOMOLLbI NePCOHaNbHO-
ro KomnbtoTepa no uHtepgencam USB nnn RS-485.

3.1. YnpaBneHue c KnaBuaTtypbl

3.1.1. Ans ynpaBneHus pacxogoMepoM C KnaBuaTypbl UCNOMNb3yeTCs MHOro-
YpOBHEBAsA CUCTEMA MEHI0, COCTOSALAA M3 OCHOBHOMO MeHi (puc.4),
NOAMEHI0, KOMaHA U nNapameTpoB, HAUMEHOBAHUSA KOTOPbIX CrpynnMpo-
BaHbl B CMIUCKM.

o< 13:19:25 23.10.2022

MNopknioyerue: USB

olu)e

Moaroroeka MapameTpbl Hacrpowku
n3mMepeHumn apXvBecs nepudepun

el [E—
|
%

I'Ipml :"'e'uua DokymeHTauus

< WamepeHus

Puc.4. OcHOBHOe MeHI0 pacxogomepa.
3.1.2. KnaBunaTypa pacxogomMmepa COCTOUT U3 Asaguatn OBYX KHOMOK, Ha3Ha-
YyeHne n ob6o3Ha4veHne KOTopbIX NpuBeaeHbl B [Npunoxexum B.
KnaBunaTypa o6ecneunBaet BO3MOXHOCTb:

- NepemMeLLeHnsi N0 MHOrOYPOBHEBOMW CUCTEME MEHIO N OKOH;
- onepaTUBHOIO yrpasreHna nHavkaumMen Ha gucnnee pacxogomepa;
- BBOJa YCTAaHOBOYHOM MHGbOpMaLnu;
- MPOCMOTpa apX1BOB.

3.1.3. lNepexon OT OCHOBHOIO MEHK K MEHIO USTM OKHY HWXXHEro YpOBHSI OCY-

LLIECTBINSAETCHA HaXaTem KHOMKU nunm , 0bpaTHbIN nepe-

X0 No HaXXaTU KHOMKKU nnn
BosspaT n3 nrbdoro NYHKTa MEHK HWXHEero ypoBHA B OCHOBHOE

MEeHIO MPon3BOONTCA Ha>XaTem KHOMKU .

KHonku n obecneunBatoTt nepemMelleHne no CTtpokam Bbl-
6paHHOFO MEHIO U OKHa, Npu 3TOM Bb|6|/|pae|v|a;| CTpOKa NyHKTa MEeHIo
BblaendeTca TeMHO-CUHAM LIBETOM.
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3.2. BBoag KkomaHA M 3HaYeHUN YCTAaHOBOYHLIX MapamerT-
poB

3.2.1. 3HayeHne yCTaHOBOYHOro napameTpa (LUMgPOBOro UM CNUCOYHOrO),
MOXeT OblTb WM3MEHeHO onepaTtopoM. [Ana M3MeHeHus napameTpa

>
Heob6X0aNUMO HaXKaTb KHOMKM nnn

3.2.2. Ecnu nsmeHeHne 3HavyeHns napamMmeTpa LOSMKHO NMPOon3BOAUTLCS NyTeEM
Habopa HOBOro LM@POBOro 3Ha4YeHus!, TO Tekylllee 3Ha4YeHe napameT-
pa 3aKn4yaeTcss B CUHUWA MPSMOYrOfibHUK Ha CBETNO-cepoM (hoHe, a
UMdpbl MEHAT UBeT Ha B6enbin (puc.5), npu atom o6Wmn POH Aunc-
nnea npubopa 3atemHaeTcA. BBog abGCoONOTHO HOBOro 4Ymcrna MOXeT

ObITb npomnseeneH KHOI'IKaMI/In a . ,D,p06HaF| 4acCTb 4YuUClia BBO-
ONTCA nocne HaXaTtnda KHOMKKU . , OTpuuaternbHOE 3Ha4YeHne 4Yncia —

+/-
Ha>XaTnem KHOMKU .

Puc.5. Mpumep wuHAMKaUMKM YCTAaHOBKM YMUCNOBbLIX 3HA4YeHUM MapameTpa
«Hapyx. gpnameTp TpyObI» B okHe «[lapameTpbl TPyObI».

OpaHxeBas nMoacBeTKa pedakTUpyemoro yucna cBuaeTenbcTByeT
O HenpaBWibHO BBEAEHHOM YMCIIOBOM napameTpe (CM. puc.6).

% 16:52:20 17.10.2022

Puc.6. Owmbo4HO BBegeHHOe uucpoBoe 3HayeHne napameTpa «[duameTp B
nn. N3A».
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Ecnn Heobxoammo wmn3amMeHeHue Kakoro-nnbo paspdaga TeKkylwero
3Ha4YeHnd napameTpa, TO nocne 3aKrniyeHnAa M3IMeHAeMOoro 4ucrna B

CUHUI NPAMOYTOJIbHUK, HeobXoauMO HaxaTb KHOMKY , NMpn 3TOM
cneBa OT CTapulero paspdna naMeHdaemoro 4mciia nodaBiideTca muraro-

WK1 Kypcop. Haxatnem KHOMku Kypcop ycTaHaBnvBaeTCHd cnpasa

OT UMpbl KOPPEKTUPYEMOro napameTpa, HaXuMmaeTcsl KHOoMka ,
Npy 3TOM uMdpa CTMPaEeTCs, U BBOAMTCA HY)XHOE 3HayeHue paspsaa

Yycna KHonkamm n a . I'IpanmbHoe BO3MOXXHO€E 3HaA4YeHune 4unc-
J1a noaceeyvYnBaeTCcd CBEeTI10-CEPbIM LIBETOM.

3.2.3. Ecnu nameHeHne napameTpa OOJDKHO Npon3BoaunTbCA NyTem Bbl60pa

-
N3 CNMcKa, TO MO HaXaTUIO KHOMKM - nnu Ha gucnnee nosie-
nsetca Tabnuua co CNMCKOM BO3MOXHbIX 3Ha4YeHU napameTpa (puc.7),
npuyeM ero Tekyuiee 3HayeHne OTMEYEHO TEMHO-CUHUM uBeToMm. O6-
wmn poH aucnneda npubopa Takke 3ateMHsieTcs. Boibop HOBOro 3Ha-

A

\ 4
YyeHMs1 napameTpa MpPOM3BOAUTCS KHOMKaMM unu . Mepeme-
LLIeHWe MO CTPOKaM COMPOBOXAAaeTCs MNOACBETKOM CTPOK Tabnuubl Tem-
HO-CUHUM LiBETOM.

Cranb HepX.
HyryH | I
Hyryu Il |
NaTyHb
Monuctupon
Nonuamua
< N3mepeHus {E v

Puc.7. NMpumep MHAuKauMu BbIGOpPa CMUCOYHbLIX NapameTpoB B OKHe «Mar.
CTeHKMU TPyObi» MeHo «lMapameTpbl TPYObI».

3.2.4. lNMogTeepxaeHne BBoAA HOBOrO 3HaAYEHUS NapameTpa, Kak umdpoBoro,
Tak MU CAUCOYHOro, MPOM3BOAUTCA HaXaTUEM KHOMKM , npu
3TOM rocrne BBoAda UMPPOBOro 3Ha4YeHUsa CTpoKa C HOBbIM 3HAYEHNEM
napameTpa BblaenseTcss TEMHO-CMHUM LBeToM. OTMeHa onepaumm mns-

MeHeHUA 3Ha4YeHnd napamMeTpa Npon3BognTCA HaXaTtnem KHOMKA .
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3.3. dyHKUMA «in-touch» gaucnnen

3.3.1. Ina BBoga UMMPPOBLIX UM CMMUCOYHLIX NapamMeTpoB BO3MOXHO WC-
nonb3oBaHne PyHKUMKM «in-touch» amcnnes. [ns Bxoga B kakoe-nmbo
NOOMEHIO M3 OCHOBHOIO MEHI0 AO0CTaTOYHO MPUKOCHYTbCA NanbuemMm K
COOTBETCTBYHLLEN MKOHKE Ha aucnnee (CMm. puc.4).

3.3.2. BBog uMppoBbIX NapamMeTpoB NMPON3BOANTCH B NOPSALKE, U3STOXEHHOM
B N.3.2.2, 3a UCKMOYEHNEM TOro, YTO ANs BbiGopa NyHKTA MEHI0 AocTa-
TOYHO K HEMY NPUKOCHYTbCA. B ocTanbHOM nopsgok BBoAda LMEPOBbLIX
napamMeTpoB aHanornyeH BBOAy C KnasuaTypbl.

3.3.3. BBOoA cnmcoyHbIX napameTpoB NPon3BOAUTCSA B NOPSAKE, N3TOXEHHOM
B n.3.2.3, 32 MUCKMOYEHNEM TOro, YTO BMECTO KHOMOK BbIOOp napameT-
pOB NPOU3BOANTCSA MPUKOCHOBEHNEM K BbIBpaHHOW CTPOKE MHAMUMpPYe-
mMon Tabnuubl. MNMoaTBepxaeHus BBoga He TpebyeTtcd, BblOpaHHbIN na-
pameTp aBTOMaTU4EeCKN BBOAUTCH B CTPOKE MEHIO.

3.3.4. [ins BbIxO4a B npeablaylliee MEHI OOCTAaTOYHO NPUKOCHYTHCA K CUM-
BOny —— B NIeBOM BepxHeM yrny aucnnes. Bbixoq B OCHOBHOE Me-
K_‘,iﬁ:.,

HIO MPOM3BOAMTCS MPUKOCHOBEHMEM K cumeony Ll BHu3y aucnnes.
Bxoa B meHio <U3mepeHus nnun ApxmBbl> 13 NtobOro nyHKTa me-
HIO MPOM3BOAMTCH MPUKOCHOBEHMEM K COOTBETCTBYHOLUMM CTPOKaM B
NEBOM HWXXHEM UMK NPaBOM HWKHEM Yriy Aucnnes.
3.3.5. Ecnn Bxog B MeH0 <U3mepeHusa nnn ApxmBbl> Obin Npon3seneH He
N3 OCHOBHOIO MEHIO, @ U3 Kakoro-nmbo noameHt, TO Npu NPUKOCHOBE-

N
HUW K CUMBOIY ﬁ‘wﬂ NpoOUCXoauT BO3BPAT B TOT MYHKT MEHI0, U3 KOTOPO-
ro 6bin ocywecTsreH Bxog B MeHo <U3mepeHus nnn ApxmBbi>.

3.3.6. Bxog B MeHi0 <U3MepeHuns nnm ApxmBbI> N3 OCHOBHOIO MEHIO KpoMme
NMPUKOCHOBEHUSI K COOTBETCTBYHOLMM CTPOKaM B JIEBOM HWKHEM WUIU
NPaBOM HWXKHEM Yriy AuChnes, MOXeT NPOU3BOANTLCS NepemMeLLeHnem
nanbua no Aucnnet B ropusoHTanbHOM HanpasneHuu. [ns nepexona
B MeH <U3mepeHusa> HeobXxooMmo npoBecTuM MO AMChNel crnesa
HanpaBo, 4S5 nepexoda B MeH <ApXMBbI>, COOTBETCTBEHHO, HA0bo0-
poT.

3.3.7. Nepebop NyHKTOB MEHIO MOXET NPOM3BOAMTLCS NEpPeEMELLEHNEM Naslb-
ua no AUCNero B BEPTUKarbHOM HanpaBieHUN.

3.4. YnpaBneHue Cc NnepcoHanbLHOro KOMnbTEpa

3.4.1. YnpasneHue paboTon pacxogomepa B pPasfnyHbIX peXxmnmax ocy-
LLeCTBNSEeTCA C MNOMOLLbI0 nporpammbl «prdigitaly, npunaraemon Ha
donaw-HakonuTene M3 KOMMNeKTa NocTaBkn. Takke nporpamMmmy MOXHO
3arpy3umtb C canta pupmbl-npomsBoguTens www.vzljot.ru. MNMporpamma
pacnpocTpaHsieTcs becnnaTHo.

3.4.2. lNMporpamma «prdigital» paboTtocnocobHa nog ynpasneHuem onepauu-
OHHbIX cuctem Windows XP, XP x64, 2000, Server 2008 R2, Server
2012 R2, Server 2016, Windows 7, Windows 7 x64, Windows 8, Win-
dows 8.1, Windows 10.

Ana ycrtaHoBknm nporpammbl «prdigital» oTkponTe ¢ naw-
Hakonutena dgavn «PR», 3anyctute nporpaMmmy YCTaHOBKM C pacLum-
peHneM «exe» u cregynte ykasaHnam Ha moHutope K. Mo okoH4YaHum
ycTaHoBKM Ha paboyvem ctone NK noasnsetcs apnbik «IMP Lindposony.
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http://www.vzljot.ru/

3.4.3. MNogkntounte USB-BbIXOA pacxogomepa K USB nopTy KOMnboTEPa Ka-
Genem un3 komnnekta noctaBku. Ha paboyem cTone komnbtoTepe
LenkH1UTe Ba pasa JIeBOW KHOMKOM MbIWKM no apnblky «P Lundpo-
BoM». Ha akpaHe MOHUTOpa NOSABUTCS OCHOBHOE OKHO NpPOorpamMmbl (CM.
puc.8). ®akt nogkntodeHus kK MK no uHTepdency nopresepxgaercs
Hagnucbto «lMopgknroveHne: USB» Hag WMKOHKAMM OCHOBHOIMO MEHHO
nporpaMmmsil.

AHMMauna nporpamMmbl MOBTOPSET AUCMNIEN pacxofomepa, HO npu
3TOM MOXET ObITb pa3BepHyTa Ha BeCb akpaH [1K.

3.4.4. HacTtpownka pacxogomepa C nomoLlbio nporpammbl «prdigitaly, Beoa
LMPOBLIX N CIMCOYHBLIX MAapamMeTpOB aHaNornm4yeH ynpasreHno pacxo-
OOMEPOM C KraBmMaTypbl 3a UCKITHOYEHMEM TOrO, YTO BXOA B MEHO, Bbl-
AeneHne pedakTupyeMbix napameTpoB U BbIGOP CMMCOYHbLIX NapameT-
POB MPOM3BOANTCS LLEMYKOM FIEBON KHOMKM MbILLKN KOMMNbOTEPA, BBOA
LUMpOBLIX NapamMeTpoB ocyliecTBnseTca ¢ knasumatypbl 1K, a noa-
TBEpXaeHne BBoda — knaeuwen «Enter». Bbixog m3 kakoro-nubo noa-
MyHKTa MEHIO B Npeablayllee MeH OCyLLecTBNsSeTCA knasuwen «Esc»

NN WENYKOM NTIEBON KHOMKN MbILLKK MO cnmMmBoIny ‘ .

-

Puc.8. OcHoBHOe OKHO nporpamMmmsbl «prdigital».

Kpome atoro, B nporpamme «prdigital» He gocTyneH onst npocMoT-
pa psg napameTpoB M3 MeH0 « CUCTEeMHbIe HaCTPOMKUNY», KOTOPbIE Ka-
CalTCA HEenoCpeACTBEHHO yMNpaBreHWUsi U HacTPOMKNU OMCMNes pacxo-
aomepa, u touch-screen knaBmnatypa ns meHio «lMoarotroBka nsmepe-
HUM / OO BbEeKT».

3.4.5. Bxog B noboe nogMeH0 OCYLLECTBNSETCS LENYKOM f1eBON KHOIMKK
MbILLUKN NO COOTBETCTBYIOLLIEN MKOHKE B OKHE NPOrpaMmmbl, BXO B MEHIO
N3mepeHus n ApxmBbl — LLENYKOM MO COOTBETCTBYIOLLEN HAAMUCH.

3.4.6. C nomouwbio nporpammbl «prdigital» B MeH0 « ApXUBbI» NOABNAETCS
BO3MOXHOCTb 3arvCu apXuBHbIX AaHHbIX Ha MepCcoHarnbHbIA KOMIMbIO-
Tep. ns 3anncu apxmBHbIX JaHHbIX HEOOXOOMMO HaxaTb KHOMKY JKC-
NopT, B OTKPbIBLUEMCH OKHE BBECTU AAaTy U BpeMs Hayara n OKOH4YaHUS
Tpebyemoro nHTepBana apxmBumpoBaHUs U HaxaTb KHOMNKy CtapT (CMm.
puc.9). Ha MK oTkpbiBaeTCs OKHO COOTBETCTBYHOLLEN OAMPEKTOPUN, B KO-
TOPOM MPOU3BOANUTCS 3aMUCb apXMBHbIX AaHHbIX B dpopmaTte csv. [Ons
KOPPEKTHOWN 3anucy Heobxoanmo NpucBOUTb hbanny HoMep Unn Hasea-
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HUe Tekyliero oobekTa. Mocne Haxatus Ha MK kHonkn « CoOXpaHUTb»
HauyMHaeTcs nepeaada apXMBHbIX OAHHbIX TEKYLLEro 0bObeKTa.

Mo 3aBeplieHnn nepegaym Ha akpaHe K B none nporpammbl «prdigital» no-
ABMSAETCHA HaANUCh: «YCNEeLWHO 3aBepLUEH».

SKCNOPT apXMBHbIX 3anucen

Obvekt 1 »i E

17.10.2022 16:28:30

- 17.10.2022 16:32:41

Puc.9. OKHO «QKCNOPT apXUBHbIX 3anNUcCen».

3.4.7. B nporpamme «prdigital» B MeHto «MpunoxeHunsa» nmeetca OOMNOMHN-
TenbHoe nogMeHio «CoxpaHeHuMe [ 3arpys3ka KoHdurypaumm»
(pnc.10), ¢ NOMOLLBI0 KOTOPOro BO3MOXHA 3anucb 1 coxpaHeHne Ha K
HacTpoeyHon 6a3bl 06BHEKTOB, a TakkKe 3anncb B NaMATb pacxogomepa
COXpaHeHHOW paHee 6a3sbl Npu HeobxooMMOCTU NPOBELEHMS] MOBTOP-

HbIX U3MEPEHNIN Ha 3TUX OOBEKTAX.

ObvexT 1 <+ 16:47:38 17.10.2022

€— CoxpaHeHue/3arpyska KoHhpurypaumm

CoxpaHeHue ycrnewHo 3aBeplieHo
Wmsa: 2022-10-17_16-48-04_1200008

< N3mepeHus ]Jv:h APXUBbI >

+ 16:49:08 17.102022

€— CoxpaHeHue/3arpy3ska KoHhurypauuv

) 2022-10-17_16-48-04_1200008

(wsmepery

3arpy3uTh

< N3mepeHus ApXxuBbl >

Puc.10. MeHio «CoxpaHeHue / 3arpy3ka KOHcpurypaummy».
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3.4.8. B cny4ae nponagaxus ceasu ¢ K (obpbiB kabens, Nnoxon KOHTaKT B
pasbeme), Ha MoHuTope K B CTpoKe COCTOSIHMA nNporpamMbl NOSABNA-
eTcs nnaeatwowas Haanucb KpacHeiM LBeToM «HeT cBA3uM ¢ npubo-
pom» (puc.11).

ApxuBbl >

Puc.11. Unamnkaumsa Ha MK npu oTcyTCTBUM CBA3UN C pacXoAoMepoM.
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4. MOPAOOK PABOThHI

4.1.

[na BkNOYEeHUS pacxogomepa HeoOXoAMMO HaXaTb U HECKOSIbKO ce-

KYHA, yOEepXMBaTb KHOMKY B Mpubop BXOANUT B PEXUM CaMOTECTU-

poOBaHUA, Ha AUcnnee nHaMumpyetca 3actaeka (cMm. puc.12). Mo okoH-
YaHUM CaMOTECTUPOBaAHMA Ha AUCNEN BbIBOAUTCA OCHOBHOE MEHHO
(cm.pnc.4).

/>P[ AJIbHOCTb USMEPEHWUW

Puc.12. 3actaBka Ha gucnnee B peXXumMe camoTeCTUPOBaAHUSA.

4.2.

Heobxoanmo ybeauTtbca B gOCTaTOYMHOCTM 3apsiga Ab no mHamkauum
Ha gucnnee. Npn HegoCcTaTOYHOCTU 3apsida — NOAKMHYUTL BHELLHWUNA
NCTOYHUK NuTaHua. MNpn aTom obecneuymBaeTcsa paboTa pacxogomepa u
ocywecTBndaeTcs 3apsg 6atapem.

4.3. lNepea Ha4yanomMm namepeHnn Heobxoanmo NoAroToBUTb Npnbop K pabo-

4.4.

4.5.

Te, BBEOS B pacxXxogoOMep YCTaHOBOYHbIE MapameTpbl, COOTBETCTBYHO-
LLMe KOHKPETHOMY KOHTPONMpyemMoMy OOBbEKTY M Npou3BecTu ocTallb-
Hble HacTponkn (cm. pasgen MYCKOHAJIAOOYHbLIE PABOTbI uk-
CTPYKUUM NO MOHTaXy Ha pacxogomep).

Ecnn nameHsnca tun ucnonb3yemon ans mamepeHun napol MNM3A, 1O
Heobxoaumo B MeHo lMoarotoBka unamepeHuun / MNapameTpbl Usme-
putenbHoM cuctemMbl / Tun gaTtyumka yctaHoButb Tpebyembin Tun (HY
unu BY), BBeCcTn nacnopTHoe 3HaveHne (ha3oBOM CKOPOCTU B MEHIO
PaszoBasi CKOPOCTb M AONOMHUTENBHOWN 3aepXku B MeHto MNMoaroTos-
Ka usmepeHuu / lononHutenbHble napameTpbl / KanubpoBka gon.
3agepxku / [lon. 3agepxka Ansa 4aHHOW napbl AaTYUKOB.

B namatm npubopa Tun gatumka CBSA3aH CO 3HayYeHnem pasoBoWn
CKOPOCTU M OONOMHUTENBHOW 3a4EPXKKN ANS OCHOBHbIX Nap OaTYMKOB.
Moatomy B AanbHenwem npu Bbibope Tuna aatymka npubop Gyaet as-
TOMaTUYECKM MPOU3BOANTL YCTAHOBKY HEOOXOOAUMbIX 3HAYeHUW napa-
MeTpoB (©ba30oBOW CKOPOCTU M OOMOSHUTENbHOM 3aLep’KKM OCHOBHOWN
napbl 4aTYMKOB.

Mepentn B okHO U3mepeHusa /| Pacxon v nHuumanmsanposaTb KHOIMKY
Crapr. lNocne nosBneHus coobuieHnsa 3anycTuTb uamepeHua? [a,

HeT HaxaTtb kHonky [la. B npaBom BepxHeM irni avucnnesa psgom co

3Ha4YKOM KapTbl MaMATU MOABNAETCA 3HAYOK «CUHYC», CBU-
AeTenbCTBYOLWMI O BbipaboTke 3oHAMpYoLero curHana (cm. puc.13).
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Pacxopn, M3/4

O6ve

ApXxuBbi >

0.000313 mxe

0.000313 mxe

0.000000 mke
1.333

0.615 mxe
113.36 mxc
50

: 49
120288
1.388 xw/c

ApXxuBbl >

Puc.13. OkHo «U3mepeHunsa / Pacxon».

Ha pucnnee mnHAMUMPYHOTCS M3MeEPSEMble 3HAYeHMs1 0ObLEeMHOro
pacxoga, NnpsMoro, obpaTHOro U CyMMapHoro o6bemoB, TeKyLLen CKO-
POCTU NOTOKA, a Takke COOBLLEHMSI O HELWTATHbIX CUTyauUnsax, BO3HUKA-
owmx npu paboTte pacxogomepa, U NpoM3BOAUTCS 3anncCb B apXuB Te-
KYLLMX M3MEPEHHbIX JaHHbIX.

Mpwn HaxaTumn Ha kHonky [lononH. Ha gucnnen BbIBOAUTCA psag na-
pamMeTpoB, XapaKTepU3yoLLMX NPOLEeCC N3MEPEHMS.

Mpn HaxaTum Ha kHoMKy CurHanbl Ha gucnnee MHOMUUPYEeTCs OK-
HO C rMcTorpaMmMamMy amnauTya NpsiMon n obpaTHOM NOMyBOMH yrnbTpa-
3BYKOBOrO curHana, OoGHapyXeHHbIX B pes3ynbTaTe aBTOMaTU4eCKON
HACTPOWKM Ha NMPUHUMAEMBbIA CUrHarn.

B pacxogomepe peanu3oBaH BbIBOL pe3ynbTaToOB U3MEPEHUN Ha
ancnnen KpynHbIM WPUATOM, AN 4Yero B MeHio U3mepeHust KHomka-

A

MK nnu BblOpaHHbIN nNapamMeTp BbIAENSETCA PaMKON TEMHO-

-
CUHEro uBeTa, MNocre Yero HaxxnMaeTcsl KHomMka - , I JocTaTou-
HO MPWKOCHYTBLCA NanbLeM K BblopaHHOMY napameTpy. Kpome MHavKa-
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4.6.

UMM 3HAYEHUN BbIOpaHHOrO napameTpa KpynHbIM WpUETOM, Ha OuUC-
nnen BbIBOASATCS BCE TeKylume pesdynbTaTbl UBMEPEHUN, a TakKe MMCTo-
rpaMma M3MepsemMoro napameTpa B peanbHOM Maclutabe BpemMeHM,
KOoTOpas MOXeT ObITb pa3BepHyTa Ha BeCb 3KpaH. [1ns Bo3BpaTta B Me-
HIO U3MepeHUusa HaxxnmaeTcs KHomnka 3aKpbIThb.

Mpn HaxxaTun Ha kHonky CTon Ha gucnree NosiBNAETCHA OKHO C CO-
obweHnem OctaHOBUTbL M3MepeHua? fa, Het. Haxatmem Ha KHOMKy
[a un3mepeHuss ocTaHaBnNuBaKTCHA, B apxmBe UKCUMPYETCA BpeMs
OCTaHOBKM M3MEPEHUN N apXMBUPYIOTCA M3MEPEHHbLIE MapamMeTpbl 3a
npowleallee Bpems.

AHanornyHbiM obpasoMm NPou3BOAMTCA U3MEPEHME Tenna, MacCoBOro
pacxoga v TensoBOM MOLLHOCTM NMpU MCNONb30BaHUN OATYNMKOB TEMMe-
paTypbl 1 AaBneHns, nMbo No HUX AOrOBOPHbLIM NapamMmeTpaMm.

Ona vHankaumm namepeHuin Tenna HaxumaeTca KHonka Tenno B
MeHio U3mepeHuAa. Ha gucnnee nHANUMPYHOTCS M3MeEpPSAEMble 3Haye-
HMA MacCOBOro pacxoga, TEMSIOBOM MOLLHOCTU, HaKOMMEHHOW Macchbl
N3MepseMON XXMOKOCTU U KonmyecTBa TennoThbl (puc.14).

<% 17:05:39 17102022

- N3smepeHus

tG 0.033 TN M+ 0.0238

0 369l'unl'l W+ 0.3510 rxan

’7

HeT
= o
AononH. Curnanst

Puc.14. OkHo «U3mepeHus / Tennoy.

4.7.

Mo aHanorMm ¢ namepeHnemM pacxoga Ha gucnnen npmbopa moryt

ObITb BbiBeAEHbl pe3ynbTaTbl U3MEPEHUN KPYMHbLIM LIPUATOM, a npwu
Ha)kaTuu Ha KHonky JonosiH. Ha Aucnnen BbIBOAUTCH OKHO, B KOTOPOM
oTobpaxkaeTca cTaTyC KaHanoB TemMnepaTtypbl U OaBEHUs, a TakkKe UX
TeKyLLne N3MepeHHbIe 3Ha4YEHNS.
[na BbiBOOa m3amepuTenbHOW uHpOpMauunM no uHTepdency RS-485
HeobXxoaMMO YCTaHOBUTbL NapaMeTpbl CBA3M B MeHio HacTtpowuku ne-
pudepun /| Hactponka RS-485 (CM. MHCTPYKLMIO NO MOHTaXxy) u noa-
KNIOYNTb BHELLHWIA NMPUEMHUK K pasdbeMy «RS-485» Ha BIT.

4.8. [ina BbiBOAA U3MepUTENLHOW MHOpMaUnn Yepes3 yHMBepcarnbHbI Bbl-

xo4, B MeHo Hactpounkn nepudcdepun / Hactponkm yHuBepcanbHoOro
BbIX04a Nnpou3BOAnTCS BbIOOp pexnma paboTbl YHMBEPCANbHOIO Bbl-
xo4a v apyrme HeobxoauMble HAaCTPOMKM B 3aBUCMMOCTU OT BblIBpaHHON
PYHKUMN (CM. MHCTPYKLMIO MO MOHTaXy), @ BHELUHWUA NMPUEMHUK CUrHa-
na nogkrnoyaetcs K pasbemy «/MI1.» Ha BI.
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4.9. B uenax akoHOMUKU pecypca bGaTtapeun, Yyepe3 BPEMEHHON NPOMEXYTOK
oT 1 go 30 MuH, ycTaHaBnMBaeMbln B MeHI0 CUCTEeMHble HacTPOUKu /
MapameTpbl 3Heproco6epexeHus (CM. UHCTPYKLUMUIO MO MOHTaxy), Mo
OKOHYaHMM MaHUNYNsUMiA C KHOMKaMK KnaBmaTypbl UM NpekpalieHus
Mcnonb3oBaHMs gucnnes B pexume «in-touchy», gucnnen pacxogomepa
racHeT. [Ins BKMAYeHUs gucnnes OOCTaTOYHO K HEMY MPUKOCHYTbCS,
WUNU HaxaTtb MOBYI0 KHOMKY Ha KnasuaTtype, Npu 3ToM BO30OHOBMSETCH
WMHOMKALUMS TOro MyHKTa MEHI0, B KOTOPOM pacxofoMep Haxoaurncsa ne-
pen oTKNoYeHneM aucnnes.

B cnyyae otcyTtcTBUA Kakmx-nnbo maHunynauun ¢ npmbopom (13-
MepeHUs He NPoM3BOAATCS, OTCYTCTBYET CBA3b MO MHTEpdency, He nuc-
nonb3yeTca KnaBuaTtypa, He 3agaHbl napameTpbl paboTbl NO pacnuca-
HWIO) Yepes3 5 MUH. pacxo4OMep BbIKITHOYaeTCS.

4.10. ApxmBnpoBaHue pesysibTaToB N3MepeHun

4.10.1. MNMpocMOTp apxnBOB OCyLLEeCTBNAETCS 13 Noboro MeH HaxaTnem Ha

LOG
KnaBuaType KHOMKM UM NPUKOCHOBEHMEM K CTPOke ApPXMBbI > Ha

v A v
avcnnee, n nepebopomM 3anucen KHoMKamm : n (cm.
puc.15).

4.10.2. MNpun ucnonb3oBaHun OyHKUMKN «in-touchy» aucnnesa AOCTyn K apXuB-
HbIM 3anMCAM NPOU3BOAMTCA Kak BbIDOPOM AaThl N BPEMEHN apXUBUPO-

~

BaHWS MpWU HaxaTun Ha VIKOHKy, Tak U nepebopoM KHOMOK

| o
VIJ'IVI. |_|pVI Ha>XaTnn KHOMOK BMJ‘IM@ Ha gucnriee nodasrideTcsd
nepsad uUin, COOTBETCTBEHHO, MNMocJieaHAA apXmnBHaAaA 3anuchb.
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< N3mepeHus

Puc.15. OkHO «ApXUBbI».

AbxuBHble rpacduku (Qmakc)

4.10.3. KHonka padmkm oTKpbIBaeT JOCTYN K NPOCMOTPY rpadpnyeckux xa-
PaKTEPUCTUK M3MEPSEMOro pacxoga unv obbema B peanbHOM BpeMEHU
3a BBeEHHbIN NpeaBapuTesibHO MHTEPBan apXUBUPOBaHUS.

4.10.4. Boixog n3s nogmeHio Fpacpmkm npomnsBognTCs HaxKaTmemM KHOMKW

UM KHOMKA - PasHuua 3aknio4aetcs B TOM, 4YTO npun HaXatnun Ha

KHOMKY - B HWXHEW Yactn gucnnes 0To6pa>i<aeTc;| aKT MCNOoJ1b30-

BaHNA MEHIO I'pacbm(u nodasrieHnemMm nog CUMMBOJIOM

(pnc.15).

3Hau4kKa LOJ

Mpn pabote ¢ npubopom B nporpamme «prdigital», aHanorm4yHo
NPOM3BOANTCS BbIXO U3 NOAMEHI0O DKCNOPT, Npu 3TOM (PaKT UCMOMb-

30BaHNA 3TOIro0 MEHHK 0T06pa>KaeT09| nodasrieHnemM noga CMMBOJIOM

3Hayka (.’ (pnc.16).
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| O6vexT 1 < 11:06:34 27.10.2022 ~
ApXuBbl . Tenno

27.10.2022
11:01:00

Puc.16. Otob6paxeHune ncnonb3oBaHusi okoH «Ipadukn» n «kcnopTy».

[na 3akpbITUs 3TUX 3HAYKOB HEOBXOOUMO K HUM MNPUKOCHYTbCS
(WenKHYTb NeBOM KHOMKOW MbILWWKKN), MOCe Yero Ha 3aTeMHEHHOM
9KpaHe MOosABMAKTCA HagnNucK, OTMeYeHHble 6enbiM  KpeCcTUKOM
(pnc.15), u ceBuaeTenbcTByOWME 06 MCNONB30BAHUN JKCMOPTa apXuUB-
HbIX 3anncen U apxXMBHbIX rpadoukoB. [Ans CTUpaHUSA HaZAMUCEN HYXHO
NPUKOCHYTBCS K 6erOMy KPeCTUKY.

4.10.5. MNpun HaxxaTUn Ha UKOHKY NosIBNSIETCHA BO3MOXHOCTb OYUCTKU ap-
XMBOB TEKYLLEro obbekTa, MpUYEM Ha SKpaHe MOosBMSeTCA npeaynpe-
Xpatowas Hagnucbk (puc.17). ns o4ncTku apxuBoB HaxaTtb KHoOMky [a,
AN OTMeHbI onepauum — KHornky Her.

11:06:34 27.10.2022

OYmnCTUTL apxue Tekyuwero obvekra?

no&mwue CHEéTYMKM ByayT cOpowenbl.

At ¥

Puc.17. OKHO OYMCTKM apXMBOB TEKyLLEero oobekTa.

4.11. B okHe [JokymeHTaumsa (puc.18) OOCTYyNHbI ONA YTEHUA HacTosiee
PYKOBOACTBO MO 3KCMfyaTauun U UHCTPYKLMS MO MOHTaXy Ha pacxo-
aomep, 4to obnerdyaet paboTy ¢ NpubOPOM M ero MOHTaX Npu OTCyT-
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CTBMM Ha oObekTe KCniyatauum nepcoHarbHOro KomMmnbrTEPA UIN Ne-
YaTHOro n3gaHu4d SKCHHyaTaLLMOHHOIZ OOKyMeHTaLUunn.

1:08:35 27.10.2022

JoKyMeHTauusa

PACXOAOMEP-CHETYUK
YNbTPA3BYKOBOW

YPCB B3NET NPY

MHCTPYKUWA NO MOHTAXY
WKCA.407359.001 ¥M

X
#7 B3seT
PACXOAOMEP-CHETHMK
YNbTPA3BYKOBOM
YPCB B3JIET NPL
b
)
P TEO No AU
WKCA.407359.001 P3

Puc.18. OkHO «[loKyMeHTauus».

Mpn ncnonb3oBaHun nporpammbl «prdigital» pykoBoACTBO MO 9KC-
nrnyaTtaumMm n MHCTPYKUMS MO MOHTaxXy BbiBOAUTCA Ha akpaH [1K B dop-
maTe pdf. Ona yteHna gokymeHTaumm Ha MK gomkHa ObITb ycTaHoBIe-
Ha nporpamma Adobe Reader.
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5. BOSMOXHbIE HEMCIMPABHOCTU U METO[bI
UX YCTPAHEHUA

5.1. Hanbonee nonHo paboTocnocobHOCTb pacxogoMepa XapakTepuayeTcs
HanMYnem MHOMKaUMM N3MepsieMbIX NapaMeTpoB, a Takke 3HaYEHUSIMU
YCTaHOBOYHbIX NapameTpoB, BBEAEHHbIX B MOIHOM 0ObeMe U B 3ajaH-
HbIX Npedenax.

5.2. B pacxogomepe nepuoanyeckn npousBoauTcs aBTOMATUYECKUA KOH-
TPOIib B peXUME CaMOTECTUPOBAHNS C MHAMKaLUMen B okHe U3mepeHus

(cm. puc.19) kogmoB HewrTaTHbix cutyaumi (HC) kpacHbIM LUBETOM,
Hanpumep:

o 11:12:32 27.10.2022
N3mepeHus

0.000 w4 V+ 0.159 w

e

Puc.19. Oto6paxeHune koga HC B okHe «M3mepeHusi/Pacxon».

Mpn HaxaTum Ha MKOHKY C¢ obosHaveHmem HC, packpbiBaeTca Oo-
NONMHUTENbHOE OKHO, B KOTOPOM MPOU3BOAMUTCSH pacluMdpoBKa BO3HUK-
Len HewTaTHoM cuTyauun (puc.20):

HewTaTHbIe CUTyauumn

HeT curHana

i Q 0.000 M/u V4 0159 W
g 10.000 w/ec V- 0.018 w
HC  b000010 v 0.141 w

Pnc.20. NMpumep otobpaxeHusn pacwmdppoBku HC.
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OtobpaxeHue B koge HC Heckonbkux eanHUL, CBUOETENbCTBYET O
BO3HWKHOBEHMM OOHOBPEMEHHO HECKOSIbKMX HELUTaTHbIX CUTyauun

(puc.21).
ObwekT 1 ~< 11:13:56 27.10.2022 WlEl
NamepeHus Pacxop
lg‘ 0.000 T/d HM+ 0:1553 T ‘

Ié 0.000rKan/ [W+ -0.0000 kan \

G 0.000 T/4

JononH.

’ v

CuvrHanbl

E
HC 5001000001

T

ApXuBbl >

0.000 rkan/u

HewTaTHbIE CUTyauuun

OcTaHOB HakonneHus Tenna
tl

t2 < At

M+
W+

0.1553 1
-0.0000 rkan

Puc.21. Npumep oto6paxxeHus pacwmdppoBKu Heckonbkux HC.

Pacwudposka kogos HC B okHe Pacxod, npuymHbl BO3HUKHOBE-
HUA U MeTOoAbl UX YCTPaHeHNa NpuBedeHsbl B Tabn.4.

Ta6bnuua 4
Koa Onucanue HC BeposaTHaga npnyunHa MeTog ycTpaHeHns
b000001 KpaTkoBpemeHHasi | )
noTepsa curHana
1. HenpaBsuneHas 1. TllpoBepuTb  NpPaBUNbHOCTb
HacTpovika npubopa. YCTaHOBJIEHHbIX NapaMeTpOB.
2. OTcyTcTBME 3anonHeHns|2. Yb6eanTbcs B 3anofniHEHUMN Xna-
XnaKkocTbio TpybonpoBoaa (KocTblo TpybonpoBoga M OTCyT-
UNW HanNuyne B XMAKOCTU |CTBUM  3HAYUTENbHbBIX  ra30BbIX
BOnbLIOro KoNMyecTsa ra- |BKIHOYEHUN.
3a.
3. HencnpasHocTb B anek- (3. [lpoBepuTb LENOCTHOCTL W
TPUYECKMX COEOMHEHUAX  |HAOQeXHOCTb coeauHeHun MNOA ¢
M3A ¢ BIl. BIT.
b000010 HeT Y3C 4. HapyweHue yctaHoBkn |4. [lpoBepuTb  NpaBuibHOCTb
M3A Ha TpybonpoBoga. YCTaHOBKM N Ka4yeCTBO KpenneHus
M3A Ha TpybonpoBoae, Hanudne
CMas3kym nog umanydawowen no-
BepXHOCTLO [MOA.
5. Hanuuue otnoxeHuii Ha [5. pu HegocTtaTOYHOM YpOBHE
BHYTPEHHEN NOBEPXHOCTM |cUrHana yctaHoButb [1OA Ha
Tpybonposoaa. APYrom y4acTke.
6. HeucnpaeHocTtb NM3A. |6. [lpoBeputb paboTocnocob-
HOCTb KaHana ¢ apyrumm MNM3A.
7. Otkas BrI1l. 7. OBbpaTUTbCa B CEPBUCHbLIN
LEeHTp.
Owu6 BBeneHbl HenpasunbHble  ([1poBEpUTbL YCTAaHOBMNEHHbIE Na-
b000100 Linoka 3HaYeHNsA YCTaHOBOYHbLIX |paMeTpsbl
oneparopa
napameTpoB
M3mepeHHoe 3HaveHne MpoBepuTb NPaBUNBLHOCTL YCTa-
b001000 |lMpeBblweHne Quaxc|Pacxoada NPeBbICUNO AOMY- |HOBMEHHbIX NapaMeTpoB
CTUMOE 3HaYeHne
010000 Q> Qs Pacxop 6onbLue BepxHen ([1poBepuTb NpaBUbHOCTb yCTa-
YCTaBKW. HOBJIEHHbIX NapaMeTpoB
100000 Q< Qu Pacxog meHbLe HkHen  |[poBepuTb NpaBUNbHOCTL yCTa-
YCTaBKW. HOBMNEHHbIX NapamMeTpoB
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Pacwudposka kogoB HC B okHe Tenno npuBeaeHsl B Tabn.5.

Ta6bnuua 5
Kog Onuncanue HC BeposaTHasa npnynHa
OctaHoB Hakon-
b000000001 neHus Tenna |CM- n.5.8
b000000010 Ortkas gatuuka |O6pbiB kabens MNMOA
pacxoga
b000000100 Q<0 HeT pacxopa
000001000 | OTKA3AATUMKA |he ) o a6ens TNCT
TemnepaTtypbl Ne1
b000010000 | OTk@3 AATIMKA g o aGens TIC2
TemnepaTtypbl Ne2
b000100000 Orkas aaruuka O6pbIB kKabens aaTyMka OaBneHns
AaBneHus
001000000 H1-t2<AL ga3HOCTb Temnepartyp B nogatoLiem n obpaTHOM Tpy-
ONpPOBOAAaX MEHbLLUE YCTAHOBIIEHHOrO 3Ha4YeHUs
b010000000 G > Gan MaccoBbIln pacxof, 60nbLue BEpXHEN YCTaBKMU.
100000000 G < Gy MaccoBbIn pacxof MEHbLLE HUKHEN YCTaBKM.

5.4. lop HewTaTHOM cUTyaumen noHMMaeTcs cobbiTve, NPU KOTOPOM BO3HU-

KaeT HecOOTBETCTBME M3MEPSIEMbIX MNapaMeTpoB METPONOrMYeCKUM
BO3MOXHOCTSIM pacxogomMepa Wi nNpyu KOTOPOM M3MEPEHUSI CTaHOBAT-
Csl HEBO3MOXHbIMW BCNEACTBUE HapyLleHus ycrnoBun mamepenus. HC
UKCUpyeTcs, ecnu ee ANUTENbHOCTb HE MeHee 1 CeKyHabI.

O6paboTka pacxog4oMepoM HewTaTHbIX CUTyauuin nNpou3BOAUTCS
cnegywowmm obpasom. lNpu HactynneHum HC B meHio WU3mepeHus
dukempyetcsa kog HC, B npaBon BepxHeW yacTu gucnnes cnesa oOT
3HayKka «CUHYC» MOSIBNSIETCHA BOCKNMUATENbHbIN 3HAK KPacHOro LBeTa,
a B apxuB 3anucbiBaeTcs cooTBeTcTBYOWMI kog HC.

5.5. ObpaboTka nponagaHmst Y3C 3aBUCUT OT COOTHOLLEHUSI ANUTENbHOCTH

otcytcTBus Y3C n 3agaHHOro 3HayeHus napametpa Bpemsa mHepuun,
B MeHo MNoagroTtoBka namepeHun / O6paboTka pe3ynbTaTtoB, KOTO-
poe MOXeT yCTaHaBnMBaTbCs B guManasoHe ot 5 go 300 c.

Mpn kpaTkoBpeMeHHOM nponagaHun Y3C B namMeputenilbHOM KaHa-
ne npekpawaeTca HakonneHne obbema XWAKOCTU M MpoaosrkaeTcs
NHOMKaUMS NOCneaHero N3MepeHHoOro 3Ha4eHnsa pacxoaa.

Ecnv onutenbHOCTb OTCYTCTBUSI CUrHana MeHblle 3a4aHHOro Bpe-
MEHWN NHepunKn, To nocne nosaeneHna ¥Y3C npon3BoanTCAa pacyeT cpen-
Hero 3HaveHunsa pacxoga 3a Bpems otcytcTBua Y3C. CpegHee 3Hade-
HWe pacxoga paccuynTbiBaeTcs MO NocrneaHeMy 3HaYeHUH, N3MepPEeHHO-
My nepeg nponagaHvem Y3C, 1 nepBoMy 3HAYEHUIO, N3MEPEHHOMY MO-
cne nosineHus Y3C. lNony4yeHHoe cpeaHee 3Ha4yeHue MCnosb3yeTcs
Ans pacdeta npupaweHuss obbema 3a Bpems otcytcTeua Y3C. Pac-
CUMTaHHOEe npupalleHne obbema gobasBnsieTcs K 3HayeHUo obbema,
HaKoMneHHoOMy K MOMeHTY nponaganuna Y3C, nocne 4yero npoaosnkaeT-
CS1 MPOLIECC N3MEPEHUS pacxoda U HakonneHns obbema.
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5.6.

5.7.

5.8.

5.9.

Ecnu gnuteneHocTb oTcyTcTBUS Y3C NpeBbICUT BPEMSI MHEPLIUN,
T0 dukcupyetcas HC Het Y3C c kogom b000010, npekpawaetcs
HakonneHve obbema, UHANUMPYETCS HyreBOe 3HavyeHue pacxoga U
HayMHaeT paboTaTb cHeTYMK BpemeHu oTcyTcTeus Y3C.

B cny4ae nosenenunsa Y3C pacxogomep BO30OHOBNSET n3MepeHmne
pacxoga u HakonrneHue obbema co 3HaYeHns obbema, HaKOMMeHHOro K
MoMeHTy nponagaHunsa Y3C. Bpemsa otcytctBus Y3C dukcupyeTcs B
apxuBe.

Ecnn ckopocTb noToka XuOKOCTWU npeBbillaeT 3HaveHne Makc. cko-
pPOCTb MOTOKA, YCTaHOBiEHHOE B MeHio lMoarotoBka uamepeHun /
O6paboTtka pe3synbratoB, TO hukcnpyetca HC MpeBbiweHne Qumakc C
kogoMm b001000, npekpaliaeTca HakonmneHne n apxmBmpoBaHme obbe-
Ma, HO MPOAOINKAEeTCA U3MEPEHNE N NHOUKALMS U3MEPEHHOro 3Hade-
HUA pacxona.

Ecnun 3HayeHue pacxoga 6onblue YyCTaHOBMEHHOIO 3HAYEHUS BEPXHEWN
yCTaBKM no pacxogy B MeHio lNoparoroBka mamepeHun /| O6paboTka
pe3ynbtaTtoB (BepxHAs ycTtaBKa) WM MeHblUe 3HA4YeHUS] HUXKHEWN
ycTaBkn (HmxHAA yctaBka), To dukcmpytotes kogbl HC (010000 mnu
b1000000 coOoTBETCTBEHHO), MpoJOIHKaeTcsa HakonneHne obbema u
n3MepeHmne pacxona.

Mpn namepeHnn Tenna otkas nboro kaHana (pacxoda, Temneparypsbl
NN AaBneHnst) UM NPeBbILEHNE YCTAHOBMEHHOIO rpagneHTa Temne-
paTypbl NPUBOOUT K OCTAaHOBKE HakonneHus tenna. [Npu npesblleHnn
YCTaHOBMEHHbLIX FPaHWL, MaccoBOro pacxoga ukcupyetTcs COOTBET-
cteytowwaa HC, HakonneHue Tenna npogorkaeTcs.

B cnyyae BO3HMKHOBEHMSA HeucnpaBHocTM unu HC npexae Bcero cne-
AyeT NpoBepuThb:

HanMyme n COOTBETCTBME HOPMAaM HaMnpsiKEHUss NMTaHUSA Ha BXOAE pac-
xogomepa 1 3apsiga akkymynatopHon 6atapeu;

- HageXxHocTb nogcoeanHenus uenen MOA, TMNC vnu gaTymka gaBnexHus;
- Hanu4yune XXMOKoCTU U ee ABMXKeHus B Tpybonposoae;
- OTCYTCTBME CKOMSEHNS rasa B MecTe yctaHoBku MIA.

Mpyn NoNOXWTENbHbIX pe3yrnbTaTax NEePEYMCrIEHHbIX BbIlE MpPoOBe-
poOK cnefyeT obpaTnTbCA B CEPBUCHLIN LIEHTP (permoHanbHoe npeacra-
BUTENbLCTBO) UMW K N3rOTOBUTESO U34ENNsa Ans onpeaeneHnsa BO3MOX-
HOCTM ero ganbHeunwen aKcnyatauum.
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6. TEXHWYECKOE OBCNYXXUBAHUE

6.1. lpK KaxgomMm MUCrnonb3oBaHUM pacxogoMepa ero pekomMeHgyeTcs nog-

6.2.

6.3.

6.4.

6.5.

6.6.

BepraTb OCMOTPY C LIENb KOHTPOSS:

cobniodeHns1 YCNoBUin aKkcnnyaTaumMm pacxogomepa;

Hanuunsi HaNPSPKEHUSI NUTaHUS B 3aaHHbIX Npeaenax;

OTCYTCTBMSI BHELLHMX NMOBPEXOEHUI COCTaBHbIX YacTel pacxoaomMepa;
HaQeXHOCTU 3NEKTPUYECKUX U MEXAHUYECKUX COeaNHEHWN.
HecobntogeHne ycnoeuin akcnnyaTaumMm pacxogomMepa B COOTBETCTBUM

c N.n.1.2.6 n 2.1 MoXeT NPMBECTU K OTKa3y Npnbopa unm nNpesbILLEHNIO
A0MNYCTUMOrO YPOBHSA MOrPELUHOCTU U3MEPEHUN.

BHellHWe noBpexaeHust Takke MOryT MPUBECTU K MPEBbILEHMIO
[ONYCTUMOrO YPOBHSI MOFPELUHOCTU M3MepeHui. [pu  nosiBneHum
BHELLUHNX MOBPEXOEHWUA u3denvs unu kabens nUTaHUss UNU CBA3U
HeobxoaMMo 06paTUTbCA B CEPBUCHBLIN LIEHTP WM peroHanbHoe
npeacTaBUTENbLCTBO AN ONpeaerieHnst BO3MOXHOCTM ero garnbHenLei
3KCnnyaTauum.

Hannuune HanpspkeHus nutaHus pacxogomepa onpegensercsa no Hanu-
YU MHAMKauMK, a paboTocnocobHOCTbL nNpubopa — MO CoAep)KaHWUH
NHOUKaLMW Ha gucnree pacxogomepa.

Pacxogomep no BMAy MCNOSTHEHUA U C Y4ETOM YCMOBUIN 3KCMyaTauum
OTHOCMUTCS K U3OennsM, PEMOHT KOTOPbIX MPOM3BOOUTCS Ha cneuunanu-
3MpPOBaHHbIX NPeanpuATUAX, NMMB0 NpeanpPUATUN-U3rOTOBUTENE.

Ha mecTe akcnnyaTauum BbIBASIETCS HEUCNPABHOCTb C TOYHOCTbIO
Ao coctaBHou vactu: B, MOA, agantep nutaHus, kKabenu cBa3n; He-
MCNpaBHbIA 3NEMEHT 3aMEHSIETCsl Ha McnpaBHbI. [pn oTkase ogHOro
M3A 3ameHsitoTca oba NOA napbl.

BHUMAHME! lNpu 3ameHe MOA Heobxodumo onpedenumb u
eeecmu e npubop 3HavyeHue napamempa Hynesoe cmeweHune dt0
(cMm. n.5.4.6. uHCMpPyKYUU MO MOHMaxy).

"ny©okui paspsag akkymynaTopHon 6aTapen MoXeT NPUBECTU K BbIXoQy
n3 ctpos Ab unm pacxogomepa. Bo nsbexaHme atoro Heo6xoanmo co-
bnogate nNpaBuna aKkcnnyatauunm u npasuna xpaHeHust AB  (cm.
n.n.2.3.3 n 7.3 HacCToOSLLLEro PYKOBOACTBA).

OtnpaBka npubopa ona nNnpoBeaeHUst NOBEpKU, NMMb6O peMoHTa AOSKHa
NPOM3BOAMTLCA B MOMHOM KOMMNMeKTauun ¢ nacnoptom npmubopa. B co-
NPOBOAUTENBHbIX AOKYMEHTaX HEOOBXOANMO yKa3sblBaTb MOYTOBbIE pPeK-
BU3NTbI, TeneoH n akc otnpasuTens, cnocob n agpec obpaTHon fo-
CTaBKW, a TaKkkKe BHELLUHME NPOSABMEHNSI HEUCMPABHOCTH.
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7. YIIAKOBKA, XPAHEHUE U TPAHCINOPTUPO-
BAHUE

7.1. CocTaBHble 4YacTu pacxogomepa YKraablBatoTCa B TPAHCNOPTUPOBOY-
HYIO CYMKY, B KOoTopon pasmewiatotrcsa Bl, NM3A n komnnekt kabenen,
WHCTPYMEHTOB W MpuHaanexHocten. Tyaa ke nomelwlaetcs nacnopt
npubopa n nal-HakonuTenb ¢ NporpaMMHbIM obecnevyeHnem. TpaHc-
NOPTMPOBOYHAS CyMKa CNY>XUT ONS XPaHEeHUs U TPaHCNOPTUPOBKKU pac-
xogomepa B npouecce akcnnyatauuun. lMpu noctasBke noTtpebutento
TPaHCNOPTUPOBOYHANA CyMKa YKNaablBaeTCs B TPAHCMOPTHYIO YNAKOBKY.

7.2. XpaHeHne pacxogomepa [O/MKHO OCYLEeCTBIATbCA B TPaAHCNOPTUPO-
BOYHON CyMKE B COOTBETCTBMM C YCMNOBUSIMU XpaHeHusa 1 cornacHo
FOCT 15150. B nomeLleHnn ansa XpaHeHUs He OOSMKHO BbITb TOKOMPO-
BOASILLEN MbINW, NAPOB KUCMOT, LEeoYen, a Takke rasos, Bbi3bliBaOLLNX
KOPPO3UI0 1 paspyLUaoLLnX N30NALMIO.

Pacxogomep He TpebyeT cneumanbHOro TEXHUYECKOro obcnyxmea-
HWUS NPU XpaHEHMU, KPOME aKKyMynsiTOpHOW GaTapew.
7.3. XpaHeHne akkyMynsiToOpHOW OGaTtapen [OMMKHO OCYyLEeCTBNATLCA OT-
AENbHO OT Npubopa B CyXOM NMOMELLEHUN B 3aPSP)KEHHOM COCTOSHUMN.
BHUMAHMUE!
He donyckaemcsi xpaHeHue Ab e pa3psi)keHHOM COCMOSsIHUU.
XpaHeHne AB gonyckaeTca Npu TemnepaTtype OKpy)atolwlero Bos-
ayxa ot +10 pno + 30 °C.
B npouecce xpaHeHuss 6aTapeto HeobxoaMMo 3apsikaTb C Nepuo-
ANYHOCTBIO HE pexe OogHOoro pasa B 6 mecsues. [lepeq ncnosnb3oBaHU-
eMm Ab Takke gormkHa BbITb NOMHOCTLIO 3apsikeHa.

7.4. Pacxogomepbl MOryT TPaHCNOPTUPOBAaTLCA aBTOMOOUNbHLIM, PEYHbIM,
Xene3HoA4OPOXHbLIM N aBMALMOHHBIM TPAHCNOPTOM (KPOME HerepmeTu-
3MpPOBaHHbIX OTCEKOB camosieTa) npu cobniogeHnn cregyrowmx ycno-
BUN:

- TPAaHCNOPTMPOBKA OCYLLECTBNSAETCA B YyNAKOBKE N3rOTOBUTENS;

- OTCYTCTBYET NpsAMoOe BO3AENCTBMNE BNaru;

- TemnepaTtypa He BbIXOAUT 3a npeaernbl oT MUHYC 25 go + 55 °C;

- BNaXXHOCTb He npesbiwaeT (95 £ 3) % npu Temnepatype o + 35 °C;

- Bubpaumsa B guanasoHe ot 10 go 500 Iy ¢ amnnutygon go 0,35 mm 1
yckopeHuem o 49 m/c?;

- yaapbl CO 3Ha4YeHMeM MUKOBOIo YCcKkopeHus Ao 98 m/c?;
- YINOXEHHble B TPaHCMNOpPTE pacxXOAOMepbl 3aKkpensieHbl BO n3bexaHue
nageHus U coygapeHun.
BHUMAHMWE!
Ans coxpaHeHusi cpoka cnyx6bl 6amapeu, npu memnepamype
cebiwe 35 °C cpok xpaHeHusi npubopa He OOJLKEH npeebiwamb
30 OHell.
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8. MOBEPKA

MoBepka pacxogomepa YPCB B3JIET IMPL npoBogutca B cooT-
BeTCTBUM C pgokymeHtom MIT 1250-1-2021 «[CW. Pacxogomepsbi-
cyeTynkn ynotpassykoBble YPCB B3JIET lPL. Metoauka nosepkuny,
ytBepxaeHHbiMm BHUNP — dunuanom dryrt «BHAMM um. O.U. MeH-

neneeBa» 27 aBrycta 2021 .
MexxnoBepoyHbIM NHTepBan — 5 ner.
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NMPUNTOXXEHUE A. Bua coctaBHbIX YacTen pacxogomepa.
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6) B1A, CO CTOPOHbI Pa3beMOB NMUTAHUSA U CBA3N

* - CnpaBoO4HbIV pasmep
Puc.A.1. BropuiHbin nsmeputenbHbIN Npeobpa3soBaTtenb.
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Nz

Pacxogomep-cyetunk ynerpassykoson YPCB B3JIET IMPL

HANDDREHNE TIUTAHMB <ouusosissississssnismisssssnnossssosssssmmisin =10...30B
MoTpebnsemMas MOLLHOCTD ..........cccvvuvveeeeeeeeennnnn, He Gonee 15 BT
TemnepaTypHbIA ANANA30H ........ceeeeeieeeeeirreeeeeneenee -10..+50 °C
LTClDh: DRI o s s IP67

CepuitHbi HoMmep:  XXXXXXX

// B3/NET www.vzljot.ru

Puc.A.2. Bug wuvnbaa Ha 6okoBom Topue BIl.

M3A1 M2A2 posemka eursika

L PEAX.1
N -
E PEAX.2

—

B/DATA+

=2

A/DATA-

m

GND_EXT

Puc.A.3. MapkupoBKa KOHTaKTOB 1 0603Ha4YeHMe CUrHanoB Ha pa3bemax BIl.

("Rs-as5 )
tncr ) Tne2 posemka (umn. ) suma

1 PTx.1 1] PULSE_OUT.1
2 LEADx.1 2| PULSE_OUT.2
3 LEADx.2
4 PTx.2
5 SHIELD 8uJslka
6 - 03 1 +VIN

o oY |2 +VIN

2 01 3 GND

po3emkKa 4 GND

1 PRESSURE.1
6 2 PRESSURE.2

Bo3moxxHas cxema rnooKnroYeHuUss 0amyuka 0asrieHus

_l_ +lBbIX | lMpeobpasoBaTesnb
BTOPWYHBbIIA PRESSURE.1 I: Hunur AdB/IcHAA
npeobpasoBartesib PRESSURE.2 +U UCTOYHUK
|— -U nMTaHuA
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//( PacxofomMep-CHeTUMK yNsTpassykosoi
0 YPCB B3NET NP

LT 0]0]06] 416,
@[0l0]<[+]>

1 — nuyesas naHesnb; 2 — pa3beMbl Oris MOOKIHOYEHUS 0amyuKko8
memnepamypsbi; 3 — oucnnel; 4 — pa3bem Orsi MOOKI0YeHUsT Oamyuka
OaerieHusi; 5 — pasbembl cesidu ¢ [NOA; 6 — knasuamypa, 7 — pasbem
8HEWHe20 aniekmponumaHusi;, 8 — pasbeM UMIY/IbCHO20 8bIX00a;
9 — pasbvem uHmepgpeltica RS-485; 10 — pasbvem uHmepgetca USB;
11 — mecmo 0na ycmaHo8KuU nioMbupo8OYHOU Hawku;, 12 — KpbiuwKa
Brl.

Puc.A.4. Bug Bl ¢ OTKpbITON KPbILLKOMN.
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1 — usnyyarowas nIocKkocms,; 2 — ommMemka akycmu4ecKo20 yeHmpa
Puc.A.5. NpeobpasoBaTtenb anekTpoakycTudeckumn MNIA H-222.
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1 — knasuamypa; 2 — nnombuposoyHas Yawka; 3 — na3 05 ycmaHo8KuU
Kapmel namsamu; 4 — yenybneHue 8 akpaHe 0118 niomMbuposaHusi.

Puc.A.6. bnok knaBmaTtypbl.
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NMPUNTOXXEHUE B. YHnBepcanbHbIN BbIXOA4 pacxogaomMmepa

XP11 Pulse output
10k KoHT. Llenb

+5V_EXT
— 1P 1 |PULSE_oUTH

0,75A 2 |PULSE_OUT2
Pulseﬂ ‘ = V-

T
]

100k

GND_EXT

Puc.b.1. Cxema okOHe4YHOro Kackaga yHMBepcasnibHOro Bbixoaa.

[na obecnevyeHnss CONpsXXeHUs C PasfnMYHbIMU TUNAMU MPUEMHU-
KOB OKOHEYHbIM Kackaf yHMBepcanbHOro Bbixoda MoXeT paboTaTb Kak
nNpy NUTAHMM OT BHYTPEHHEro pasBsi3aHHOrO UCTOYHMKA NUTaHMs (ak-
TUBHbINA PEXUM), TaK N OT BHELLUHENO WCTOYHUKA NUTaHMs (MaCCUBHbIN
PEXUM).

B aktMBHOM pexunme amnnutyga mMmnynsca He meHee 3,0 B npwm
TOKe Harpy3kmn He 6onee 100 MKA.

B naccmBHOM pexunme gonyckaeTcsi MMTaHne OT BHELLHEro UCTOY-
HWKa HanpsKeHMeM MOCTOSIHHOro Toka oT 5 Ao 24 B, gonyctumoe 3Ha-
YeHne KOMMYTUPYEMOrO ToKa Harpy3ku He 6onee 0,3 A.

[AnvHa nuHUKM cBa3n yHuBepcansHoro Boixoga — 4o 300 m.
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Tabnuua B.1. Bo3aMOXHble Ha3Ha4YeHUA ONs YHMBepcasbHOro Bbixoda npw
paboTe B YaCTOTHOM, MUMMNYNIbCHOM U JTIOFMYECKOM pexumax

O6osHayeHne | Pexum paboTbl yHUBEPCANbHOMO BbIXOAa
HanmeHoBaHve napameTpa B CTpOKe y y B
MNapameTp YaCTOTHbLIN | UMMNYNbCHBIN | NOrMYEeCKNi
Bbixog 3aKkpbIT Het X X X
Pacxog npu npssMomM HanpasneHuu o+ N
noToKa
Pacxop npu obpaTtHoM Hanpaene- 0- »
HWUW NOTOKa
Pacxog npu niobom HanpasneHnn |Q| N
noToKa
O6bem npu NpsIMOM HanpaeeHUK Vi N
noToka
O6bem npu obpaTHOM Hanpaene- V- 8
HWUW NOTOKa
O6bem npu ntoboM HarnpaereHumn |V| N
noToka
M3meHeHne HanpaBneHnsa notoka 3HaK noToKa 9
Ha obpaTHoe
HeT ynbTpasBykoBoro curHana HeTt Y3C X
Pacxop 6onbLue BEpXHEW yCTaBKK Q > QB.y. X
Pacxoa MeHbLUe HKHEN YCTaBKK Q < QH.y. X
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NMPUNOXEHUWE B. HazHayeHue n 0003Ha4YeHue KHOMNoK
KnaBuartypbl

Tabnuua B.1.

O0bo3HavyeHne

HasHauyeHune KHoMnKn

A

Mpwv BbIGOPE MYHKTA MEHIO, NapamMeTpa, apXMBHOW 3anucK, 3Ha4eHNs U3 cnmcka —
nepemMeLLeHne No MEHIO U CMUCKY BBEPX.

v

rlpl/l Bbl60pe NyHKTa MEeHIo, napameTpa, apXI/lBHOIZ 3anncun, 3Ha4eHnAa n3 Cnncka —
nepemMelieHne no MeH Uin CNUCKy BHUS.

1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHUSA N3 CNUCKA — NEPEMELLEHNE MO MEHIO UK
CMUCKY BEBO.

2. Mepexoa 13 MEHI0 HUKHETO YPOBHSI B MEHIO BEPXHETO YPOBHS.

3. MNepexoa n3 ntboro NyHKTa OCHOBHOIO MEHKO B MeHo U3amepeHus.

4. MNpn ycTaHOBKE 3HAYEHUS YNCNOBOW BENNYMHBI — POPMUPOBAHME MUrAOLLErO
Kypcopa A5 nopaspsaHON KOPPEKTUPOBKM Ymcna.

1. MNpwn BbIGOPE NYHKTA MEHIO, 3HAYEHUSA N3 CMUCKA — NEePEMELLEHNE MO MEHIO UK
CMNCKy BMNpaso.

2. NMepexoq 13 MeHI0 BEPXHErO YPOBHSA B MEHIO HUXKHENO YPOBHS.

3. Mepexop 13 noboro nyHKTa OCHOBHOIO MEH0 B MeHI0 U3mepeHus.

4. Mpwn yCcTaHOBKE 3HAYEHUSA YNCNOBOW BENUYNHBI — BblOENEHME Yucna CBETNO-
cepbiM LBETOM ANd NocreayoLen KOppeKTUPOBKN.

5. MNpwu BbIGOpE 3HAYEHUSA N3 CNIUCKA — OTKPbITUE TabNULbl BO3MOXHbIX 3HA4YEHWUN
BENUYMHbI.

1. MNepexoq OT OCHOBHOMO MEHIO K MEHIO UM OKHY HVXKHErO YPOBHS.

2. lNpn ycTaHOBKE 3HAYEHUSI YUCNOBOW BENNYNHBI — NEPEXOL B PEXUM peaaKkTu-
poBaHUA napameTpa.

3. Mpu BbIGOPE 3HAYEHUS U3 CUCKA — OTKPbITUE Tabnuubl BO3MOXHbIX 3HaYEHUI
BENUYMHbI.

4. BbinonHeHne onepawuuun, BBOA BbIOGpaHHOro nnv 3agaHHoro 3HavyeHus napa-
MeTpa.

1. I'Iepexop, N3 MEHK HMXXHEero yYypoBHA B MEHIO BEPXHEIO YPOBHA.
2. OTKa3 oT BBOgA M3MEHEHHOIO 3HAYEHNS Ymcna unm napamMeTpa.

oo

®yHkuMs «3abon» («Backspacey)

Habop 4McnoBoro 3HayeHuss yCTaHOBOYHOrO napamMeTpa.

BBog AeCATUYHOM TOYKM.

+/-

BBeopa 3Haka oTpunuaTeribHOro YncrioBoro 3Ha4v4eHna napameTpa.

MENU

BbICTpLIN Nepexos B OCHOBHOE MEHIO.

LOG

BbiCTpbIN Nepexoa B MeHI0 ApXUBBbI.

re ursv-prd docl.2
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