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BBEJAEHHUE

HactoAwee pyKkoBoACTBO NO  3KCNAyaTauuMM W MACMOPT  ABAAOTCA  AOKYMEHTOM,
YAOCTOBEPAIOLMM OCHOBHbIE MapamMeTpbl U TEXHMYECKME XapaKTEPUCTUKU N3MEPUTENA BAAXKHOCTH
n Temnepatypbl UBTM-7 M (-[1 ¢ KaHafiom u3mepeHusa atmocdepHoro gasneHusa) (MCNosHeHUA
MBTM-7 M 1(-A), UBTM-7 M 2(-4), UBTM-7 M 3(-4), UBTM-7 M 4, UBTM-7 M 5(-4),
MBTM-7 M 6(-4), UBTM-7 M 7(-A), UBTM-7 M K(-4)).

HactosAwee pykoBOoACTBO MO 3KCNAyaTauMM W NAcnopT MO3BOAAKT O3HAKOMUTLCA C
YCTPOMCTBOM WM MPUHLMMNOM PaboTbl M3MepUTENsA BAAKHOCTU M TemnepaTtypbl MBTM-7M (-4 ¢
KaHa/ZIoM M3MepeHus atmochepHoro aasneHus) (ucnonHenma NUBTM-7 M 1(-A4), UBTM-7 M 2(-4),
NBTM-7 M 3(-A), UBTM-7 M 4, UBTM-7 M 5(-4), UBTM-7 M 6(-4), UBTM-7 M 7(-4), UBTM-7 M K(-
1)) wn ycTaHaBAMBalOT MNpaBWaa €ro 3KcnayaTauumu, cobaogeHMe KoOTopbix obecneymBaeT
noaaepKaHue ero B NOCTOAHHOM FOTOBHOCTM K paboTe.

N3meputenn BbinyckatoTca cornacHo TY 4311-001-70203816-17, nmetoT cBUMAETENLCTBO 06
yTBEPXKAEHUN Tuna cpeactBs mamepeHuit RU.C.31.001.A Ne 70109/1 u 3apeructpuMpoBaHbl B
locyaapcTBEHHOM peecTpe cpeacTB nsmepeHuii nog Ne 71394-18.

B KOHCTPYKUMIO, BHEWHWIN BWUA, SNEKTPUYECKME CXeMbl M NporpammHoe obecneyeHue
npubopa MoryT H6bITb BHECEHBI USMEHEHMSA, HE YXYALUAIOLLME EFO METPOSIOTUYECKME U TEXHUYECKME
XapaKTepuCTUKK, 6e3 npeaBapuTeNbHOro yBe40MAEHUA.

MpaBa Ha TONONOMMIO BCEX MEYATHbIX M1AT, CXEMHble peLleHns, NporpammHoe obecneyeHune m
KOHCTPYKTUBHOE WCNONHEHWe MpuHaaneXKaT usrotosutento . KonuposaHue wu
NCNONb30BaHWe — TONbKO C paspeLlleHna N3roTosuTens.

B cnyyae nepegaum npubopa Ha apyroe npeanpuatue UAM B Apyroe noapasgeneHve gna
9KCcnayaTaumMn UAM PemMOoHTa, HacToAllee PYKOBOACTBO MO 3KCNAyaTauuM M NacnopTt noanaexkar
nepegaye Bmecte ¢ npubopom.

Mpubopbl MBTM-7 M BbINyCKalOTCA B HECKO/IbKUX UCNONHEHMUAX, NepeyvnucieHme n KpaTkoe
onncaHune NPUBELEHO HMXKe:



HassaHue

KpaTkoe onucaHue

MUCNONHEHUA

N3mepuTenb BAAXKHOCTM W TemnepaTypbl, MoovyepeaHaA WHAMKaUUA
NBTM-7 M 1(-4) namepaembix 3HaveHuin, USB-uHTepdelic cBA3M, BCTPOEHHAA MNaMATb

perucTpauum nsmepeHuni

N3mepuTenb BAAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHAA WHAMKAUUA
NBTM-7 M 2(-4) namepaembix 3HaveHuin, USB-uHTepdelic cBA3M, BCTPOEHHAA MNaMATb

perucTpauum nsmepeHuni

N3mepuTenb BAAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHAA WHAMKALUA
NBTM-7 M 3(-4) namepaembix 3HayeHui, USB u RS-485 wuHTepdelic cBA3M, BCTPOEHHaA

NamATb PErncTpaLmm namepeHui

N3mepuTenb BNAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHaA WHAMKauUA
UBTM-7 M 4(-A) namepsaembix 3HadeHuir, USB-mHTepdenc cBA3M, nepedaya L[aHHbIX MO

paguoKaHany, BCTPOEHHAA NaMATb perncrTpauum usmepeHunn

N3mepuTenb BNAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHAA WHAMKaUUA
MBTM-7 M 5-[] namepsaembix 3HaveHun, USB-uHTepdelic cBA3M, BCTPOEHHaA NamATb

perncrTpauum namepeHuni

N3mepuTenb BNAXKHOCTM U TemnepaTypbl, OAHOBPEMEHHAA WHAMKaUUA
MBTM-7 M 6(-A) n3mMepaembiX 3Ha4YeHuUn, uHTepdeinc ceAsn USB, BHeWHAA NamATb

pernctpauum namepeHunin Ha SD-kaprte

N3mepuTenb BAAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHAA WHAMKAUUA
NBTM-7 M 7(-A) n3mepaemblx 3HaveHui, nHtepoeiicol ceasn USB, Bluetooth, BctpoeHHas

NamATb PErncTpaLmm nsmepeHui

N3mepuTenb BAAXKHOCTM M TemnepaTypbl, OAHOBPEMEHHAA WHAMKALUA
NBTM-7 M K(-0) namepsiembix 3HauyeHun, uHTepdeic cBasm USB, BCTpoeHHasa namATb

PEerucTpauum U3MepeHui, HepasbeMHOe COefMHEeHWE C U3MEpPUTE/bHbIM
npeobpasoBarenem




1 Ha3HayeHMe uM3je/usl

1.1 W3meputenb BAaxKHoCcTM M Temnepatypbl UBTM-7 M (ganee npubop) npepHasHayeH gns
HenpepbIBHOTO (KPYr10CyTOYHOIO) U3MEpPeHUA U PerncTpaumm BAAXKHOCTU, aTMOCHEpPHOro
AaBNeHMA M TemnepaTypbl BO3AyXa U/UAn ApYyrux HearpeccmMBHbIX ra3os.

1.2 Mpubop MOXET nNPUMEHATbCA B  PA3/IMYHbIX  TEXHOJOTMYECKUX  Mpoueccax B

NPOMbILLINIEHHOCTH, Ce/IbCKOM XO3HVICTBE,

OTpacnsax xo3AncTaa.

3HepreTuke,

rMOPOMETEOPO/IOTMN U APYTUX

2 TexHuyeckue XdPaAKTEPpUCTHUKH U34€/IUA U YCII0BUA

3KCIIyaTallM1

2.1 TexHU4YeCcKMe XapaKTePUCTUKKN Npubopa npuseseHbl B Tabanue 2.1.

Tabauya 2.1 TeXHUYECKME XapPaKTEPUCTUKM

HaumeHoBaHue napameTpa, eauHULbI U3SMEpPEeHUn 3HayeHue

[nanasoH usmepeHnn OTHOCUTENIbHOM BIAXKHOCTH, % ot 00099
Mpeaenbl OCHOBHOM abCcONOTHOM NOrpPeLHOCTM U3MEPEHNA OTHOCUTENBbHOWN 490
BAAXKHOCTU, % -
Mpeaensbl 4ONONAHUTENBHOM NOFPELIHOCTM U3MEPEHUA BNAYKHOCTU OT +0.2
TemnepaTypbl OKPY»KaloLLero Bo3ayxa B AnanasoHe paboumnx temneparyp, %/°C -

[JnanasoH namepaemoix Temnepartyp, oc ot -45 po +60

ABCONOTHAA NOTPELLHOCTb U3MEPEHUS TEMMEPATYPbI, %C, He Bonee +0,5 o1 -45 g0 -20 °C

BK/IIOUY.

+0,2 cB. -20 o +60 °C

[nanasoH nsmepeHnn gasnenus, rfa,
(aBTOMaTUUYECKUIA NEepecyeT B MM PT. CT.)

OT1 840 go 1060
o1 630 no 795

Mpeaenbl abcoNtoTHOM NOrPELLHOCTY U3MePeHUIA AasneHus, rfa (Mm pT. cT.), He bonee

+3 (£2,5)

KonnuyecTtBo To4EeK aBTOMATUUYECKOWN CTAaTUCTUKM

He meHee 6000 !
ot 2097152 ?

HanpaxeHne nuTaHMA NOCTOAHHOTIO TOKa, B ot3,7804,2
MowHocTb, noTpebnaeman npnbopom, BT, He bonee 0,25
AnnHa Kabena gna noaKNtoYeHUsa n3amepuTenbHoro npeobpasosaTens K
nsmeputenbHomy 610Ky, M, He bonee 10
NHTepdelic cBA3M C KOMNbIOTEPOM (B 3aBUCMMOCTM OT MCNONHEHUA) RS-485, USB, Bluetooth,
paguoKaHan
[anbHocTb cBA3nM MBTM-7 M 4 no paanoKaHany B 30He NpAMON BUAUMOCTU, M n0 600
HanbHocTb cBA3n MBTM-7 M 4-1 no paguoKaHany B 30He NPAMON BUAMMOCTU, M 40 2000
Macca 6/10Ka usmepeHus, Kr, He 6onee 0,3
labapuTHbie pasmepbl 6/10Ka NU3MepeHUs, mm, He 6onee 150x40x70
Macca nsmeputenbHoro npeobpasosartens, Kr, He 6bonee 0,1
labapuTHble pasmepbl UISMePUTEIbHOrO NpeobpasoBaTens, MM 70x15x15
CpeaHuit cpok cny*Kbbl npnbopa, NeT, He MeHee 5

NMPUMEYAHME: V- Ana ucnonHenuni UBTM-7M1, M2, M3, M4, M5, M7, MK
. ana ncnonHeHmn UBTM-7 M 6 npu ncnonbzoBaHmnn SD-KapTbl oT 1 b




2.2 YcnoswuA aKcnayaTauuu npuBeaeHbl B Tabnmue 2.2.
Tabauya 2.2 YcnoBus akcnayataumm

HanmeHoBaHue napameTtpa, eguHULbI U3SMEPEHUA 3HaueHue
Paboune ycnosusa 610Ka nsmepeHun
- TemnepaTypa Bo3ayxa, °C oT muHyc 40 go natoc 50
- OTHOCUTENbHAA BAAXKHOCTb, % oT 2 po 95
(6e3 KoHaeHcauuu Biaru)
- aTMochepHoe aaBneHue, rfla ot 840 po 1060
Paboune ycnosua nsmeputenbHoro npeobpasosaTens
- TemnepaTtypa Bo3ayxa, °C oT MmuHyc 45 po natoc 60
- OTHOCUTE/IbHAA BNAXKHOCTb, % oT 2 go 952
(6e3 KoHaeHcaumu Bnaru)
- aTMmocdepHoe aaBneHue, rfla o1 840 go 1060
Paboune ycnoBus coeanHUTENbHbIX Kabenei
- Temnepatypa Bo3ayxa, °C oT muHyc 40 go natoc 60
- OTHOCUTE/IbHaA BNAXKHOCTb, % ot 2 go 95
(6e3 KoHaeHcaumu Biarm)
- aTMochepHoe aaBneHue, rfla o1 840 po 1060
NMPUMEYAHUA:

1. CopaeprkaHMe MexaHUYECKUX N arpeccUBHbIX NPUMECEN B OKPYKAIOLLEN M KOHTPOIMPYEMOW
cpeae (xnopa, cepbl, ammuaka, ¢pochopa, MbilbAKA, CYPbMbl U UX COEANHEHUI), OTPABAAOLLNX
3/1leMeHTbl JaTyMKa, He AO0/IKHO NpeBblwaTb caHUTapHble Hopmbl cornacHo MOCT 12.1.005-88 u
yposHAa MNAK.

2. MNpu U3MepeHUsx TrosI0BKA W3MEPUTENIbHOTO 30HAA (MOPUCTbIA KOAMAYOK) MOXKET
HaxoAuTbCA B YCNOBWMAX OTHOCUTENbHOWM BRaxHocTm ot 0 go 99 %. He pekomeHayetcA
ANUTENBHOE WCMONb30BaHME W3MEPUTENbHOro npeobpa3oBaTena B YC/NOBUAX MNOBbILLEHHOM
BNAXKHOCTM (Bbiwe 95 %) BO u3bexkaHWe KOHAEHCALWW MApPOB BOAbl U BbiXxOAa M3 CTPOA €ro
3/IeMEHTOB.




3 YCTPOHCTBO Y IPUHLIUII PABOTEI

3.1 Ycrpoicrso npubopa
Mpubop cocTomT M3 610Ka U3MEPEHUA CO BCTPOEHHbIM AATYNMKOM AABAEHUSA (B 3aBUCUMOCTU
OT WCMOJIHEHUA) U W3MEpUTENbHOro npeobpasoBaTens BAAXKHOCTM W TemnepaTypsbl,
coeanHAeMoro ¢ 610KOM U3MepPEHUA YAMHUTENbHbIM Kabenem ananHon o 10 metpos uam
YCTaHaB/IMBAEMOr0 HENoCpeaCcTBEHHO Ha 610K M3MepPEeHUsa B 3aBUCMMOCTU OT UCMOJTHEHMA U
KOMMNAEKTaUMW.

3.2 bBbnoK usmepeHua

3.2.1 KoHcTpyKuma 610Ka
BnAoK u3mepeHMA W3roTaBAMBAETCA B NJAaCTMAccoBOM Kopnyce. Ha nepepgHeit naHenu
nU3mepuTenbHOro 610Ka pacnonaratoTca: yeTblpex- nnu NATUPA3PALHbIN
KUAKOKPUCTANNNYECKUIA WMHOMKATOP (B 3aBUCMMOCTM OT MCMOSHEHUA) WU [BE KHOMKM
ynpasneHus. Ha 60KoBOIM NOBEPXHOCTU pacnonararTca pasbembl MHTepdencos RS-485, USB
(B 3aBMCMMOCTM OT WCMOJIHEHUA), Pa3beM MNOAKAOYEHMA BHELWHEN KapTbl nNamatn (B
3aBMCUMMOCTM OT UCMONHEHMUA). Ha BepXxHEN NaHenu pacnosioXKeH pasbem A/1A NOAKAYEHUA
n3mepuTeNbHOro npeobpasosaTtens BAAXKHOCTU U/UAn TemnepaTypbl UNK KabenbHbl BBOZ, (B
3aBMCUMMOCTU OT UCMONHEHUA). B npnbopax ¢ KaHaIOM M3MepeHUA aTMOCHEPHOTO AaBAEHMUA
AaTYMK JaBAEHUA pacnofaraeTcs BHYTPU 610Ka n3mepeHuii. BHelwHMe BUAbl U3MepUTENbHbIX
610KOB NpuBeAeHbl Ha pucyHKax 3.1 - 3.7.
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PucyHok 3.1 BHelwHuii BuA nameputenbHoro 610kKa
a) UBTM-7 M 1(-4) 6) UBTM-7 M 2(-A)

1 - "KW nngukatop

2,3 - KHonku O

4 - Pasbem noakntoyeHuns npeobpasosartens

5 - Paszbem micro-USB gna 3apagku 1 NOAKNHOUYEHMA K KOMMbIOTEPY
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1 - "KKU nHngukatop

,3 - KHOMKuM O

- Paszbem noakntoyeHun npeo6pasoBaTenﬂ

- Pasbem SMA-BJ1 gna noaknto4eHNA aHTEHHDI

- AHTEHHa

2
4
5 - Pasbem micro-USB ana 3apaakm n NogKAKYEHNA K KOMMObIOTEPY
6
7

4\a

5

CJ3J 1C

5391"‘ | J

WIMEPHMTENL BNAMHOCTH U TEMNEPATYPLI

UBTM-7T M
B

BLIGOP
© =

PucyHok 3.3 BHelWwHUI BUAg usmeputenbHoro 6noka MBTM-7 M 3(-A)
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PucyHoK 3.2 BHelWwHUI BUA, nameputenbHoro 6noka UBTM-7 M 4(-A)



1 - KK nHgmkatop

F=)
2,3 - KHOMKM O

4 - Pazbem noakntoyeHmna npeobpasosatens
5 -Pasbem micro-USB ana 3apaakm n NnogKAKYEHNA K KOMMObOTepy
6 - Pasbembl ana nogkntodeHna K cetn RS-485

PucyHok 3.4 LlokoneBKa pasbema noakatoyeHua K cetm RS-485

1 - nutaHue +12...+24B
2 —curHan “A” RS-485
3 — curHan “B” RS-485
4 — nuTtaHune “mnnyc”
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PucyHok 3.5 BHelwHUI BUAg nsmeputenbHoro 6noka UBTM-7 M 6(-4)

1 - KK nHaukaTop

2,3 - KHomku O

4 - Pasbem noakntoveHma npeobpasoBatena

5 - Paszbem micro-USB ana 3apaakmn v noaKNO4YeHMA K KOMNbOTEPY
6 - Paszbem ana sHewHeln SD-KapTbl NamaTH

7 - KapTa namatu Tmna micro-SD, nonoeHne ycTaHOBKK B Npnbop

9
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PucyHoK 3.6 BHelwHUI BUAg, nsmeputenbHoro 6noka MBTM-7 M 7(-A)

1 - "KW nngukatop

2,3 - KHomku o

4 - Pazbem nogkntoyeHmna npeobpasosatens
5 - Pazbem micro-USB ansa 3apaakm n NoagKNoYeHMA K KOMNbOTEpY
6 - CBeTtoanop Bluetooth
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PucyHok 3.7 BHewHUI Bug, ucnonHenunsa MUBTM-7 M K(-A)
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1 - KKU nngukatop

=
2,3 - KHonku O

4 - U3mepuTtenbHbIvi npeobpasosaTtenb
5 - Pasbem micro-USB ana 3apaakm n NogKAKYEHUA K KOMMOboTepy

ﬁhﬁz

1
| |
PucyHok 3.8 Bug HuxHel naHenu nameputeneit UBTM-7 M
1 - OTBEPCTME NOA 3BYKOBOW U3/y4yaTenb
2 - KHOMKa «cbpoc»

3.2.2 MpuHuMn paboTbl

3.2.2.1 UHaunKauma nsmepeHum
N3mepuTenbHblt 610K cunTbiBaeT MHPOPMALMIO U3 U3MepuUTenbHOro npeobpasosartensa ob
N3MEpPEHHbIX 3HAYEHUAX BIAXKHOCTM M TEMNEPATYpPbl, a TaKKe aTMochepHOro AasaeHua oT
BCTPOEHHOrO B KOPMNyC AAaT4YMKa AaBneHUA U oTobpakaeT ux Ha MHAMKatope. CurHan ot
n3mepuTenbHoro npeobpasoBaTend M BCTPOEHHOrO0 AaTyMKa LaBNEHMA NpeacTaBaser
coboit HanpaMxeHMe, KOTOPOE U3MEPAETCA U NepecymTbiBaeTca 6/1I0KOM MO KaJIMOPOBOYHbIM
OYHKUMAM B 3HAYEHWA BNAXKHOCTM, fOaBNeHMA M TemnepaTypbl. WHTepBan onpoca
npeobpa3oBaTenia N BCTPOEHHOrO AaT4MKa AaBNE€HUA COCTAaBAAET OKOI0 OAHOWN CeKyHAbI.
B npubope uMCNonb3ylOTCA CEHCOP BAAXKHOCTM EMKOCTHOro TuMa ANA W3MepeHuA
OTHOCUTENIbHOM BNAXKHOCTWU, TEPMOPE3UCTOP ANA U3SMEPEHMA TEMNEPATYPbl U PE3UCTUBHbIN
TEH304aT4YMK AN1A USMEPEHUA AaBNAEHUS.
EAvHULBLI OoToBpaxeHna TemnepaTypbl - °C, BAaXKHOCTU - % OTHOCUTENbHOWM BAAXKHOCTY,
aTMmochepHOro AaBaeHUs — MM PT. CT. (aBTomaTmMyeckuit nepecyet 13 rfa. 1 rMa = 0.75006
MM PT. CT.)
N3meputenbHbli 610K MOXKET NepecymTbiBaTb OCHOBHbIE eAMHULbI U3MEPEHUSA BIAXKHOCTU
% B r/m> 1 B °C TOUYKM POCHI (B 3aBUCMMOCTM OT UCTIONHEHUS).

3.2.2.2 Peructpauua usmepeHui

[aHHble, NoNyYeHHble OT M3MepPUTENbHOro NpeobpasoBaTena BAAKHOCTU U TEMMEPATYPbI U
BCTPOEHHOrO [AaTyMKa [aB/IeHWA, 3anNUCbIBAlOTCA B IHEProHe3aBMCUMYIO BHYTPEHHIOH
n/vnn BHewHww namate (ana MBTM-7 M 6) c onpegeneHHbiMm nepuogom. [Mpu
noakntodeHmn K MK npubop amynupyetr USB-dnew-Hakonutenb. HaKkonneHHble gaHHble
HaxoaaTca B pannax ¢ pacwmpeHmem xls n moryt 6bITb 06paboTaHbl B nporpamme Microsoft
Excel nnn Eksis Visual Lab. Camble akTyasibHble AaHHble XpaHATCA B dansie C MMeHeM
COOTBETCTBYIOLLEM TEXHONIOTMYECKOMY HOMepy npubopa (Hanpumep, 10000000.xls). Ana
Bcex npnbopos kKpome UBTM-7 M 6 (-[1) 4aHHble AOCTYMHbI TONbKO ANS YTEHUS.

Ona npnbopa UBTM-7 M 6 (-[1) ¢ SD-kapToi apxuBHble AaHHble XpaHATca B ¢daliax C
MMEHEM M3 HOMepa M AaTbl 3akpbiTua ¢anna (Hanpumep, 10000000 25-09-2019 14-04-
34.xls). laHHble nepeHoCATCA B apXUBHbIA dan nNpu ycTtaHoBKe SD-KapTbl B npubop. Mpwm
OTCYTCTBMM KapTbl npubop UBTM-7 M 6 (-[1) cnocobeH HakanauBaTb JAaHHble BO
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AKyuoHepHoe Obwecmso & Ten/®akc (800) 707-75-45

«3JKonozudeckue CeHcopbl u Cucmemol» (499) 731-10-00, (495) 506-58-35
(«3KCUC») www.eksis.ru, DX eksis@eksis.ru
BHYTPEHHIOKO MNaMATb. Mn PN yCTaHOBKEe KapTbl 3TU AaHHbIE 6y,u,yT nepeHeceHbl B TEKyLLI,Mﬁ
dain xls.

Mprmep HAKOMNEHHbIX AAHHbIX, OTKPbITbIX B Nporpamme Microsoft Excel, npuseaeH Ha

pucyHke 3.9.

| 10000000]

Time Temp Humidy Pressure
25.09.2019 11:48 20,9 30 747

Battery:100 Error:0x10000

25.09.2019 11:49 20,9 30 747
25.09.2019 11:50 20,9 30 747
25.09.2019 11:51 21 30 748
25.09.2019 11:52 20,9 50 748
25.09.2019 11:53 20,9 50 748
25.09.2019 11:54 20,9 50 7a7
25.09.2019 11:55 20,9 50 7a7
25.09.2019 11:56 20,9 50 7a7
25.09.2019 11:57 20,9 50 7a7
25.09.2019 11:58 20,9 30 748
25.09.2019 11:59 21 30 748
25.09.2019 12:00 21 30 748
25.09.2019 12:01 21 30 748
25.09.2019 12:02 21,1 30 747
25.09.2019 12:03 21,1 30 748
25.09.2019 12:04 21,1 30 748
25.09.2019 12:05 21,1 50 748
25.09.2019 12:06 21,1 50 748
25.09.2019 12:07 21,1 50 748
25.09.2019 12:08 21,1 50 748
25.09.2019 12:09 21,1 50 748
25.09.2019 12:10 21 50 748

PucyHok 3.9 HakonneHHble gaHHble

HacTpoiika nepuoga 3anucu ocyulectsasetcd B peskume HACTPOMKA (n.5.3) uam c
NOMOLLbIO NporpammHoro obecneveHua. B mcnonHeHuax ¢ SD-KapTamu MOMKHO TaK e
NpPou3BOAMTb  CUYMTbiBaHME WHPOPMALMM C KApT C MNOMOLLbI  «Kapapuaepa»
YCTaHOBNEHHOTO B KOMMbIOTEPE.

3.2.2.3 UHTepdeicbl cBA3M
Mo uHTepdelicy cBa3M M3 npubopa MoryT OblTb CUMTAHbI TEKYLLME 3HAYEHWUA U3MEPEHUA
BNAXKHOCTU, AABMEHMA W TeMMepaTypbl, HAKOMJEHHble AaHHblE WU3MEPEHWUN, U3MEHEHDI
HacTponKn npubopa. M3ameputenbHblit 610K MOXKET paboTaTb C KOMMAbIOTEPOM MU UHBIMM
KOHTpoAepamm no nHTepdelicam RS-485, USB, Bluetooth n paguo
(B 3aBMCMMOCTM OT UCNONHEHMUA).

Csa3b no USB (ana Bcex UCNONHEHNI):

Mo nHtepdeicy USB ocyuiectBnseTca 3apaska npubopos, a TakKe CBA3b C KOMMbIOTEPOM.
MpY NOAKNHOYEHUM K KOMMbIOTEPY Npubopbl OMNO3HalTCA Kak coctaBHoe HID/MSD -
YCTPOMCTBO (YCTaHOBKaA A0OMNO/IHUTE/IbHbIX APaNBEPOB He TpebyeTca).

CBA3b no RS-485:
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UBTM-7 M 3(-4) - CropocTb obmeHa no uHTepdeiicy RS-485 HacTpauBaeTcs
nosnb3osaTtenem B npegenax ot 4800 go 115200 6ut/c. NMpubop noagepskusaet
paboTy no npotokony Modbus RTU, kapTa peructpos npuseaeHa 8 MPUTOKEHUN
r.

Csasb no Bluetooth:

UBTM-7 M 7(-4) — ceasbiBatotcs no Bluetooth ¢ komnbtoTepom Ha 6a3e OC Windows
(nporpammHoe obecneuerne Eksis Visual Lab) nam ¢ mobunbHbiMK ycTpolicTBamm ¢
nomolubio npunoxenuna ana OC Android (Android Visual Lab, moctynHo B «Play
MapkeT»), ana craumoHapHbix [MK wucnonb3yetcs Bluetooth-USB apantep
(nocTtaBnseTcs oNUMOHA/NbHO) HAaCTPOMKa NPOU3BOAUTCA Yepes BUPTyanbHblit COM-
nopt (TpebyeTca ycTaHOBKA AOMNONHUTENbHbIX ApaiBepos). CKOpocTb obmeHa no
BupTyanbHomy COM-nopty ¢uKcupoBaHHaa - 115200 6wut/c. MuH-kog Ans
COr/lacoBaHusA ¢ Apyrummn yctpoictsamu no Bluetooth - «0000».

CsA3b N0 paanoOKaHany:

UBTM-7 M 4(-f]) — ocywecTBNAlOT ABYXCTOPOHHMA OOMeH AaHHbIMU C
PaAMOMOAEMOM — W3MEpUTENb NepesaéT [aHHble: W3MepPeHHble 3HayeHusd
TemMnepaTypbl, OTHOCUTENIbHOM BNAXKHOCTU M aTMOChEpPHOro AaBneHua, Aata/Bpems
M3MEepPEeHNA W YPOBEHb 3apsafda BHYTPEHHWUX 3N1EMEHTOB NWUTaHWA, PaZUOMOLEM
NnoATBEPXKAAET NONYyYEHNE AaAHHDIX.

B cnyyae ownbKM npuéma OaHHbIX U3MEpPUTE/b He MOoAy4YyaeT NoATBEPXKAEHUE U
COXpPaHAET HeOoTNpaB/ieHHble [JaHHble BO BHYTPEHHIOW namsaTb. Bo Bpems
cneayowen OTNPaBKM AaHHbIX (Yepe3 Bpems, paBHOE HACTPOEHHOMY nepuoay
nepeaaun) U3MEPUTE/SIb OCYLLECTBAAET HecKonbko nepegad (ot 1 pgo 10,
HacTpamBaeTca No/b30BaTe/IeM) C HOBbIMM AAHHBIMUW U COXPAaHEHHbIMM paHee.

Ons ceasm nameputenen UBTM-7 M 4(-4) c pagnomogemom PM-2 Heobxogmmo
BK/IIOYUTbL PaAMOKaHaN U3MEPUTENA, YCTAHOBUTb HOMEP paguoKaHana (ot 1 go 15), a
TaK)Ke HACTPOWUTb YHWUKAJIbHbIMA CeTeBOM agpec U3mMepuTensi, CKOPOCTb U MOLLHOCTb
nepegauu.

Mo ceTreBOMy aapecy W3MepuTeNb UAEHTUPUUMPYETCS PAANOMOAEMOM U
nporpammHbIM obecneyeHMem Ha KoMnbloTepe.

Homep paauoKaHana, 3agaHHbIN B U3MepUTene, AOMKEH COOTBETCTBOBATbL HOMeEPY
paANOKaHaNa, YCTAaHOB/MIEHHOMY B PagVUOMOZEME, C KOTOPbIM OCyLLEecTBAseTcA
CBA3b. YCTAHOBKA pPa3/IMYHbIX HOMEPOB pagMOKaHana ocylwecTBaseTca Ans
OpraHM3aumnm CNOXHbIX U3MEPUTENbHbIX CeTel € y4yacTuem 60/bLIOro KoanyecTsa
NPUBOPOB N HECKOJIbKMX PaAMOMOAEMOB C PETPAHCASALMEN NOYYEHHbIX AAHHbIX.
CKopocTb nepepauM  HacTpamMBaeTcs B U3MepuTene W MPUHMMAIOLLEM
pagnomoaeme. Yem 60/blue CKOPOCTb Nepeaadn, TeM MeHbLUE BPEMEHN 3aHUMAET
OTNpaBKa OAHOTO0 M3MEPEHWS WU MeEHblLUEe pPaACXoAyeTcs 3apsag, aKKyMynaTopoB
nameputenen. B To ke Bpems Npu yBeSIMYEHUM CKOPOCTM Nepeaadn ymeHbluaeTca
MaKCMManbHO BO3MOMHas [Oa/ibHOCTb CBA3W WU3MepUTeNna C pPaguMoMOLEMOM.
CKOpOCTb Nepeaayn MoxeT NPUHUMaTb 3HadeHuns ot 1 (146 6ut/c) go 4 (1171 6ut/c)
M yCTaHaB/NIMBAETCA OANHAKOBOM Ha NPUEMHUKE U NepeaaTymKe.

B wu3smeputene MoOXKeT OblTb HACTPOEHa MOLWHOCTb Nepejaum  AaHHbIX Mo
paAnoKaHany. Yem 6onblue MOLWHOCTb Nepeaayn, Tem bosblue pacxoayeTtcsa 3apaj
b6atapent usmeputenen M 6osblle MaKCMMaNbHO BO3MOXHAA A3aNIbHOCTb CBA3M
n3mepuTens ¢ pagmomoaemom. MOLWHOCTb Nepeaayn MoXKeT NPUHUMaTb 3HAYeHUA
ot 2 (min) ao 17 (makx).
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3.3 U3meputenbHbi NnpeobpasoBaTenb BAAXKHOCTM U TeMNepaTypbl

3.3.1 KoHcTpyKumsa
N3meputenbHbli Nnpeobpas3oBaTenib BblMyCKAaeTCA B MeTa/l/IMYeCKOM Kopnyce, B KOTOPOM
Haxo4WUTCA ne4yaTHas naata. YyBCTBUTENIbHbIE 3/IEMEHTbl BAAXKHOCTUM M TeMNepaTypbl
pacnonaratoTcA BHYTPW KOJIMA4YKa, W3roTaB/AMBAaeMOro W3 MOPUCTOFO HUKeNa, CTanu,
aNtOMUHUA MnM dToponaacTa B 3aBUCMMOCTM OT UCMOJIHEHUA NpeobpasoBaTens, PUCYHOK
3.10.

PucyHok 3.10 NamepuTenbHble npeobpa3oBaTtenm
1. MopwucTbiM KONNAYOK
a). 2. Kopnyc
3. Pasbem 414 NOAKAOYEHUA K U3mepuTenbHomy 610Ky

6) 1. MopwucTbi KOANAYOK
" 2. Kopnyc

MpeobpasoBatenb, W300paxKEHHbIN Ha pUCYHKe 3.9a, MOXHO MOAKAUYUTL K

n3amepuTenbHomy 610Ky ¢ noMoLLbio Kabena-ygnmHutens (cm. puc. 3.10).

\ \
! ..l 2

PucyHok 3.11 Kabenb-yannHutenb Ana U3MepuTeIbHOro
npeobpasoBartens, nsobpaxeHHoOro Ha puc. 3.10 a
1. Bunka
2. PoseTka

3.3.2 MpwuHuMN paboTbl
B KayecTBe 4yBCTBUTE/NIbHOTO 3/1EMEHTA BNAXKHOCTM B nNpeobpasosaTtene MCNosb3yeTca
€MKOCTHOM ceHcop copbuMoHHOro Tuna. [na v3mepeHua TemnepaTypbl MPUMEHSAETCS
Tepmopesnctop. MutaHnme npeobpasoBaTens OCYLLECTBAAETCA OT M3MepuTenbHoro 60Ka.
MpeobpasoBaTenb NepecymTbiBaeT B/AKHOCTb M TeMNepaTypy B HaNpAXKeHWs, KoTopble
nepeaarTcs usmepuTenbHoOMyY B/10KYy.

3.4 dnemeHTbl NUTAHMA Npubopa

B Tepmorurpometpax WMBTM-7 M KCNONb3YOTCA HECbEMHble NUTUN-UOHHbIE (Li-lon)
AKKYMYNATOPBLI.
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He nbiTaiiTecb OTKPbITb 3a4HI0I0
KpbILWKy!

KpbllKa aKKyMynsaTOPHOro OTCEKa
BK/IeeHa B Kopnyc.

L /
EMKOCTb aKkymynsatopos coctasnset 1800 mA/u, 3apsafKka OCYLLECTBAAETCA 4yepe3 pa3bém
USB Ha 6okoBoM naHenu npubopa. [na 3apagku cnegyetr WMCNOAb30BaTb 3apagHoe
yCTpONCTBO, obecneumBatollee HanpsaxkeHne 5B ¢ Tokom 3apsakm He meHee 1 A. CpeaHui
pecypc akkymynatopa 500 ymKnos 3apaga-paspaga.

B uensax npoaseHma cpoKa rogHOCTU aKKYMYNATOPOB HE PeKOMEHAYEeTCA AOMNYCKaTb NOJIHOro
pa3paza akKyMynaTopos.

Mpyn noaKknoyeHUM 3apsAAHOro yCcTpoicTBa K npubopy Ha MHAMKaTope oTobparkaetca
cumeon P 1 ypoBeHb 3apaga npubopa B %.

3.5 KHonKa «obwui cbpoc»
Ha HuXHel naHenn npubopa pacrnosiokeHa KHoMKa «cbpoc», cm. PucyHok 3.8, n.2. KHonka
npegHasHavyeHa AnAa NPUHYAUMTENbHOM annapaTHOM nepesarpysku npubopa. B uenax
npeaoTBpaLLeHMa Cy4alnHOro HaxaTma KHOMKa «cbpoc» yTonaeHa B Kopnyce npubopa, ans
HaxkaTMa cnepyeT BOCMO/Ib30BATbCA CKPEMKOW MAM N06bIM  APYrMM TOHKMM TBEPAbIM
npeameTom.

15



4.1

4.2

4.3

4.4

4.5

4.6

4.7

4.8

NNOATrOTOBKA INTPUBOPA K HUCIT0/Ib30BAHHUIO

M3Bneyb npubop 13 ynakoBo4yHOW Tapbl. Ecan npubop BHeceH B Tensoe nomelleHue u3
XonoaHoro, Heobxoammo paaTb npubopy nporpetbCcA A0 KOMHATHOM TemnepaTypbl B
TeyeHMe He MeHee 2-X YacosB.

3apaguTb npubop.

CoefnHUTb U3MepPUTENbHbIM BNOK U U3MepUTeNbHbIA NpeobpasosBaTenb HANPAMYK UK
coeanHuTeNnbHbIM Kabenem (cm. puc. 3.11).

Mpu KomnnekTaumm npubopa auckom uam  USB-Hakonutenem ¢ NPOrpaMMHbIM
obecneyeHmem, yCTaHOBUTb €70 Ha KOMNbIOTEP.

Brkaounte npubop Haxatnem KHonku (O J. B cnyyae ecnm aHanusupyemasa cpega
npeanonaraeT CoAep)KaHWe MEXaHWYECKOM MblW, MapOB Macna MNPUHATb Mepbl MO UX
YCTPAHEHMUIO.

Mocne BKAOYEHMA NPUOOP OCYLLECTBASET CaMOTECTMPOBaHWE M WHAMUMPYET BEpPCUIo
nporpammHoro obecnedyeHunsa. [pu HanMuMM HeucnpaBHOCTEM npubop UHHAULMPYET
coobueHne o6 ownbKe. PaclumndpoBKa HemcnpaBHoCcTeN Npubopa npmseseHa B pasaene 6.
Ona noaTBepXAeHUA TEXHUYECKUX XapaKTEPUCTUK U3AeNns HeobxoaMmo exKerogHo
npov3BoAMTbL MNOBEPKY npubopa. MeTtoamka nosepku npueegeHa B MPUJIOXKEHUU B
HacToALLero nacnopra.

PekomeHayeTcA exerogHo NpoBOAUTb CEpBUCHOE 0b6CnyKMBaHWE M NoBepKy npubopa Ha
npeanpuATUMN-U3rotToBmTeNE.
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5 PEXUMbI PAGOTbHI IIPUBOPA

5.1 O6uwwue cBegeHusa
Mpwn 3skcnayaTauum npubopa ero QyHKUMOHMPOBAHME OCYLLECTBAAETCA B OAHOM W3
HEeCKoNbKMx pexnmos: PABOTA, HACTPOMKA, BbIK/MIOYEH, CNAWMA PEXUM (8
3aBUCMMOCTM OT UCNONHEHMA). [lOCNEe BKAOYEHNA U CAaMOANArHOCTUKM Npnbop nepexoanT B
pexkum PABOTA. T[lpu BKAOYeHMM npubopa HaA 3KpaHe MHAMUMPYETCA BepcuAa
nporpammHoro obecnevyeHus.

5.2 3Kcnnyatauuma npubopa, obwme ceeaeHun

> Moka npubop BbIK/IKOYEH, u3mepeHue TemnepaTypbl, OTHOCUTE/IbHON BAAMKHOCTM M
aTMochepHoro AaB/ieHUs (B 3aBUCMMOCTU OT UCMOJIHEHMA) He npousBoauTca. Ha sKpaHe
OTCYTCTBYET WHAMKAUMA. ABTOMaTUYECKOe COXpaHeHuWe [aHHbIX BO BHYTPEHHIOW Wan
BHELUHIO NamATb HE OCYLLECTBAAETCA, a TaKXKe He NPou3BOAUTCA Mepenada AaHHbIX Mo
Bcem mHTepdeincam ceasm (USB, RS-485, Bluetooth, pagmnokaHan).

B BbIK/NIOYEHHOM COCTOAAHMU: KPATKOBPEMEHHOE Ha)KaTue KHOMKM nHANUMpYyeT
YPOBEHb 3apafa akkymysaaTopa npubopa (B %), anutenbHoe Haxatue (30ecb u Odanee

>

«01UMenbHLIM» 03Ha4Yaem He mMeHee 2 CeKyHO) KHOMKK ocyllecTBnaeT nepexos B
pexxum HACTPOMKA. Bbixog 13 pexxuma HACTPOMKA ocylecTsasetca yepes meHto “OUT”
AN NPOUCXOLUT aBTOMATUYECKK Yepes 45 cekyHz 6e3aencTeuA.

Haxkatue kHonku L O ) nepesogut npubop B pexkum PABOTA.

> B pexxkume PABOTA npubop npous3BoamuT MNEepUoaMHEecKMin onpoc (pa3 B CeKyHAy)
N3MepPUTENbHOTO NpeobpasoBaTens BAAXKHOCTU U/MAK TemnepaTypbl, BeAeT Perncrpaumio
M3MEepeHnn, ocywecTsndeTr obmeH AaHHbIMM MO WHTepdelcy CcBA3M UM UHANKALUIO
“3mepaembIx NapameTpoB Ha MHAMKaTope. B ucnosHeHnn UBTM-7 M 4 u UBTM-7 M 7 ecTb
BO3MOXHOCTb NepefaBaTb JAaHHble M3MepeHWi no paguokaHany u  Bluetooth,
cooTBeTcTBeHHO. TemnepaTypa aHaAM3Mpyemoro rasa otobpaxaerca B °C, BAaXKHOCTb - B
OZHOM U3 BO3MOXHbIX eANHULL: % OTHOCUTE/IbHOM BNAXKHOCTY, r/m> nnm °C no Touke pocbl B
33aBMCMMOCTU OT UCMOJIHEHUA, B NPUBOpPax C KaHANOM U3MepeHUAa aTMOCHEpPHOro AaBaeHUA
M3MepeHHOe 3HayeHue AaBneHWAa OoTobparkaeTcA B MM PT. CT.. BO3MOXKHble BapuaHTbl
nHanKauunm B pexkume PABOTA npuseaeHbl B Tabaumue 5.1.
CTpYKTypHble cxembl MeHto B pexumax PABOTA\BbIK/IHOYEH ans pasHbiX UCNONHEHUN
npubopos npusegeHbl 8 n.n. 5.2.1-5.2.4

> Pexxvm HACTPOMKA cnyxut gas:

® YCTaHOBKM NOPOroBbIX 3HAYEHN,
HACTPOWMKM 3aNMCKU aBTOMATUYECKOM CTaTUCTUKY,
HACTPOMKM Nepenaym AaHHbIX MO BCTPOEHHbIM MHTepdelicam cBA3M
(USB, RS-485, Bluetooth, pagnokaHan), B 3aBUCUMOCTU OT UCMOJIHEHUA
BkntoueHnsa\oTkAoueHMA 1 HacTponkM napameTtpos CAALLEFO PEXXMMA

CTPYKTYypHble cxeMbl MeHio B pexume HACTPOWMKA ana pasHbIX MCMOAHEHMI npubopos
npuseaeHbl B n.5.3.1
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> CNAWMMA PEXUM akTUBMpYeTcA M3 MeHI0 HacTpoeK npubopa M ucrnonb3yeTca AnA
3KOHOMWM 3apAfa BHYTPEHHUX 3/1EMEHTOB NUTaHMA nNpubopa. B gaHHOM pexume npubop
Haxoautca B pexknme BbIK/TIOYEH (3KpaH HeaKTUBEH), HO aBTOMaTUYECKU «MPOCbINaeTca»
ana.
e OcylWecTB/IeHMA 3amepa TEMNEpPaTYpbl, BAAXHOCTU U aTMOChepHOro AasneHun (B
3aBMCMMOCTU OT MCNOJIHEHMA Npubopa) C 3a4aHHbIM MEpPUOAOM C MocneayloLlen
3aNUCblo BO BHYTPEHHIOK WX BHELLHIOK NamMATb
e [lepeaayn gaHHbIX No paguoKkaHany (MBTM-7 M 4(-[1)) c 3aaaHHbIM Nepnoaom

Mocne BbINOAHEHUA W3MepeHuit/3anucu/nepegaun UHAMKaAUMA Ha 3KpaHe npubopa
nponagaet Z npmubop «3acbinaeT» Ao HacTynaeHus cnepytouero

nsmepeHua/3anucu/nepegaun.

Tabauya 5.1
Ha3sBaHue
Jonyctumble 3HaueHUsA KommeHTapumu
napamertpa
0...99 BnaxHoCcTb %
KAHAJI 0 ... 999 BnaHOCTb r/m>
BJIAYKHOCTH -55...99 BnaxkHocTtb °C T.p.
- BnaxKHOCTb HMXKe
0,1% wnnun Boiwe 99.9%
-55...100 Temnepartypa, °C
KAHAJI
TEMIIEPATYPHI - Temnepartypa HUXKe
-55 °C uam sbiwe +100 °C
630 ... 800 DasneHue, Mm pT. CT.
KAHAJI . 830...1080 LasneHue, rMa
AABJIEHHA - AasneHune HMxe 630 mm
pT. cT. uam Bbiwe 800 mm
pT. CT.
NPUMEYAHME: ! - B ucnonHeHusx c kaHanom n3mepeHuna atmocpepHoro
basneHusA
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5.2.1 Pexxumbl PABOTA/BbIK/TKOYEH, ncnonHesme UBTM-7 M 1

UcnonHeHne UBTM-7 M 1 xapaKrtepusyetca MNoOnNepemMeHHOW WHAMKAUMEN W3MEpPEHHbIX
3HAYeHUIM BNAXKHOCTK, TeEmMNepaTypbl U aTMochepHoro AaBneHua (ans mcnonHeHma UBTM-7

M 1-[). BKatoueHue M BblKAOYEeHME Mpubopa OCYLWECTBAAETCA Haxatmem KHomku L O J,
MepeKknoyeHne MeXay MHAMKaumen TemnepaTypbl/BAarKHOCTU OCYLLECTBAAETCA KOPOTKMM

Ha*KaTMem KHOMKKU . MepeKkntovyeHne mexay pPasAUYHbIMU €aUHULAMWU BAAXKHOCTU WU
Pa3IMYHBIMU eauHUUaMKM AasneHus (gna mcnonHeHns UBTM-7 M 1-[) ocywecTsnserca

ANNTENIbHbIM HaXXaTnem KHOMKU .
B BbIKNIOYEHHOM COCTOAHUU: KpaTKkoBpemMeHHOE HaXXaTne KHOMKU MHONUNpPyeT

YpOBEHb 3apAga aKkKymynatopa npubopa (B %), ANUTENbHOE HaXKaTUe KHOMKK
ocylwectenaer nepexos B pexum HACTPOUKA. Bbixog u3 pexuma HACTPOMKA
ocyuwiectsnnerca yepes meHwo “OUT” uamM npoucxoguTt aBTOMATUYECKU 4vepes 45 cekyHp

6e3pencreuns.
o : MpuGop eXKUM
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..................................... Pexxum PABOTA

PucyHok 5.1 Pexxum PABOTA UBTM-7 M 1-[4

5.2.2 Pexxumbl PABOTA/BbIKNIIOYEH, ucnonHenua UBTM-7 M 2, UBTM-7 M 3, UBTM-7 M 5,

MUBTM-7 M 7
UcnonHeHna UBTM-7 M 2, UBTM-7 M 3, UBTM-7 M 5, UBTM-7 M 7 xapakTtepusyeTcA
OAHOBPEMEHHOM MHOVKauuen M3MepPEHHbIX 3HaYeHU M B/IA’KHOCTU 7

TeMI'IepaTypbl/Bl'la)‘KHOCTM n AdaBneHunAa OnAa WUCMNOJIHEHUM C  KaHa/ioM namepeHunAa
aTMOC(I)epHOI'O AaBNeHnA.

——
B L.uﬁﬂp

BkntoueHume v BblkNoYeHne an6opa OCYLEeCTBNAETCA HaXKaTnem KHONMKU L o J
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MepeknoyeHne mexay eauHULAMM BIaXKHOCTU OCYLLECTBAAETCA AOJ/MTE/IbHbIM HaXKaTUeM
KHOMKM . MepekntoyeHne MexXay WHAMKAUMen BAaXKHOCTb/TemnepaTypa U

BNIAXKHOCTb/AaBNEHNE OCYLLECTBAAETCA KOPOTKMM HaXKaTUeM KHOMKM (&na ncnonHeHum
C KaHaIoM M3MepeHua aTmocdhepHOro gasneHusn).
AkTnBaums Bluetooth ana ncnonHenna UBTM-7 M 7(-4) ocyecTBAsS€TCA NPU BKAOYEHUMN.

B BbIKNIOYEHHOM COCTOAHUU: KpaTKkoBpemeHHOe HaXaTne KHOMKU nHounuunpyet

YpOBEHb 3apAda akKymynatopa npubopa (B %), AAUTENbHOE HaXKaTWUe KHOMKK
ocyliectsnfeT nepexos B pexum HACTPOMKA. Bouixog w3 pexuma HACTPOMKA
ocyuwiectenAeTca yepe3 meHto “OUT” mamM npoucxoguT aBTOMaTMYecKM 4vepes 45 ceKkyHp,
6e3nencrema.

Temnepary;fa,‘Bnax:Houb [aenenve,mm.pr.cT./BnaxHoctb '
Joc Il acrn 3| o
cad Ccuou au Ccuo '

2 CEK

2 CEK

>)
e Mpubop pexum
P 9 - | e=,]| BBIKNIOYEH HACTPOMKA
_ _ _ . _ _ _ Pexum PABOTA = _ _ _ .

Y !

- >
. ocs  C IC M [ '
295 5. 50 5] .

1 r/m /v’
NaeneHne,MmMm.pT.cT./BnakHocTb 1

Temnepatypa/BnaxHocTb

- m m O m m = m m = =W = = = = = = =m = m ¥

PucyHok 5.2 Pexkum PABOTA UBTM-7 M 2-[1, UBTM-7 M 3-1, UBTM-7 M 5-/1,
MBTM-7 M 7-, UBTM-7 M K-/
C KaHa/IoM U3MepeHna aTMOCPepHOro AasBaeHumA

Mpu 6esgerictBun becnposoaHoi cBsizu Bluetooth B TeueHne onpeseneHHOro BpemeHu
(3apaetca B pexxume HACTPOMKA) npoucxoamuT aBTOMAaTMYeCKOe BbIK/OYEHMe KaHana B
LenAXx 3KOHOMWW 3N1EeMEHTOB NUTaHus. MNpu AANTENbHOM MCNOJIb30BaHMM 6ecnpoBOAHOrO
KaHana Bluetooth pekomeHayeTca ncnosb3oBaTb CETEBOM aganTep.

5.2.3 Pexxumbl PABOTA/BbIK/TIOYEH, ucnonHenne UBTM-7 M 4(-A1)

UcnonHeHne UBTM-7 M 4 xapakTepusyetca OAHOBPEMEHHOW WHAMKALUMEN W3MEPEHHbIX
3HaYeHWUI BNAXKHOCTU, TemnepaTypbl U aTMochepHoro aasneHusa (ans ucnonHeHmn UBTM-7
M 4-[1), a TaK»Ke BO3MOXKHOCTbIO NepeaaBaTb AaHHble U3MEPEHN MO pasnoKaHany.

Bbibop|
BKatoueHue U BblK/oUYeHMe npubopa OCyLLECTBAAETCA HasKaTuem KHonku L O J
BK/IOYEHMA NPUBOP MHAMLMPYET COCTOAHUE PAANO MOAYNA:
bnd X* — pagno moaynb BkAtoYeEH, *X — HOMep pagnoKaHana

BO Bpems
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off rt — pagno moaynb BbIKNOYEH,
err rt — pagMo moayna HemcnpaBeH
MepeknoyeHne mexay eauHULAMM BIaXKHOCTU OCYLLECTBAAETCA OJ/IMTE/IbHbIM HaXKaTUeM

KHOMNKKU . I'IepeKmol-leHme mexay MH,CI,MKaLI,MGl‘;I Bﬂa)KHOCTb/TeMI'IepaTypa n

BJ'Ia)KHOCTb/AaBI'IeHMe ocywecTsnAaeTca KOPOTKMUM HaXXaTUEM KHOMKU (,CI,J'IH UCNONHEeHUM
VBTM-7 M 4-11).

B BbIKNIOYEHHOM COCTOAHUU: KpaTKkoBpemeHHOe HaXaTne KHOMKN nHOunuunpyet

YpOBEHb 3apAda akKymynatopa npubopa (B %), ANUTENbHOE HaXKaTUe KHOMKK
ocylectsnaeT nepexos B pexum HACTPOMKA. Bouixog w3 pexuma HACTPOMKA
ocywiecteafeTca yepe3d meHto “OUT” mamM npoucxoguT aBTOMATMYeCcKM 4vepes 45 ceKkyHp,

b6e3pgencreuns.
=
9 '— % b |_|PV|60F3 o Pexum
P 9 e BbIKMIOYEH HACTPOMKA

B

paguokaHan BKNK4eH

HoMep paguokaHana 1 paguoKaHan BbIKMHOYEH owubka pagvomoayns
Lo I C _ L - _ -
oo ! CHIC!I_ cCrr :L‘

Temnepatypa/BnaxHocTb [aBneHue,MM.pT.cT./BnaxHocTb

30C° 7. C M "
C’D E’U‘ 1J0 Eu

h A

2 CEK 2 CEK

Y

u
(N

v)

Y
= - > -
J00C° JCcnh C
cHd5 5 505
T, /M)
Temnepatypa/BnaxHocTe [aenexue,Mm.pT.cT./BnakHocTs

- m m om om o om o mm om o= om m *

PucyHok 5.3 Pexkum PABOTA UBTM-7 M 4-[1 c KaHanom uamepeHmna atmochepHoro AaBneHun
BkioyeHne/BbIKNOYEHME M 334aHMe nepuoja nepesayunm  AaHHbIX N0 paauvoKaHany
ocylecTsasetcs B pexxume HACTPOMKA.

5.2.4 Pexxumbl PABOTA/BbIK/TKOYEH, ucnonHenne UBTM-7 M 6(-A1)

UcnonHeHne UBTM-7 M 6 xapakTepusyetca OAHOBPEMEHHOW WHAMKAUMEN W3MEPEHHbIX
3HAYEHMIM BANAKHOCTM, Temnepatypbl M aTmochepHoro aasneHus (oNA WUCNONHEHWUI C
KaHaNoM M3MepeHUs aTMOChEepHOro AaBNEHUSA), @ TaKKe BO3MOXKHOCTbIO PerncTpmpoBaTb
OAHHbIE U3MEPEHUI BO BHYTPEHHEN NaMATU UAN Ha BHeWwHeln SD-KapTe namaTn. BkatoueHune
peXnMma UHAMKAUMM COCTOAHMA KapTbl Namatu (BcTaBneHa — SD in, otcytctByeT — SD out,
HencnpasHa — SD Err) ocywiectBnseTca npu BKkAOYeHMM npubopa n Bo Bpems paboTbl npu
YCTaHOBKE M n3BievyeHnn SD-KapTbl.
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o)

BkatoueHMe U BblKAOYeHME Npubopa  OCYLWLECTBAAETCA Ha*KaTUEM  KHOMKMU O
MepeknoyeHne Mexay MHOAMKauMen TemnepaTtypbl/BAa*KHOCTU OCYLLECTBASAETCA KOPOTKUM

Ha*athem KHOMKHU . I'IepeKmoqume mexay pasindydbimn eanHnuamMmumn  BNAAXKHOCTU

ocyuwectsnaetca onnTenbHbIM HaXXaTuem KHOMKU .

>

B BbIKNIOYEHHOM COCTOAHUMN: KpaTKkoBpeMeHHOE Ha*XaTnue KHOMKU nHOnUnpyeT

YPOBEHb 3apaza akkymynatopa npubopa (B %), 4NMTeNbHOE HaXKaTMe KHOMKK
ocyllecTBneT nepexos B pexkum HACTPOMKA. Bbixoa, 13 pexxuma HACTPOMKA
ocyulecTtsanetca Yepes meHwo “OUT” nam nponcxogmTt aBTomaTuyecku yepes 45 cekyHp,
bespgeiicTeuA.

/
2CEK
)
0 GCFo] e [ | peow
I o HACTPOMKA
l
oo YHOnkauus COCTOAHMA KAPTBI NAMATA
OTcyTcTBME KapThl NaMATH Hanuuue KapTbl namMaTi OwwnbKa KapTbl NaMATH

. 5d][E-- 54

Temnepatypa/BnaxHocTb [asneHve,mm.pT.cT./BnaxHocts

- " dCcr 'n)
Eg Eu* ':5u -

.
' 1
' [l
: 3 cu :
]
' 2 CEK 2 CEK '
[ ]
. > :
' 4 @ \ 4 .
' jgﬁ: C ach C -
. o, e, > .
R [ ) Ju_ 3]
' TemnepaTypa/BnaxHocTs [aeneHue,Mmm.pT.cT./BnaxHocTs .

PucyHok 5.4 Pexxum PABOTA UBTM-7 M 6-[
C KaHanoM namepeHua atmochepHoOro AasneHmA

BHUMAHMUE! TMpu yctraHoBKe SD-kapTbl namaAtM B npubop npu HeobxogMmocTu
npoucxoamt ¢GopmatMpoBaHMe KapTbl. B 3TOT MOMEHT Ha 3KpaHe

N\
~

L C _,l

'\, Oould 30 .
“Hauumpyetca . B 3aBucumoctn ot obbvéma SD-
KapTbl MPOLLECC MOXET 3aHMMATb A0 HECKONbKUX MUHYT. [pn ycnewHom
$bopmaTnpoBaHUM Ha MHAMKaTope oTobpasmtca «SD in», npu owunbke

«err SD»
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5.3.1 Pexxum HACTPOMKA

O6wue cBegeHus

Pexkum HACTPOMKA npesHasHaueH AnA 3aaHWA U 3anucK B SHEPrOHE3aBUCMMYIO NaMATb
Tpebyembix Npu 3KCNAyaTauum napameTpos npubopa. MNMapameTpbl HACTPOMKN COXPAHAIOTCA B
namaTtv npubopa npu nponagaHum nutaHua. Bxos B pexkum HACTPOMKA ocyuiectenseTca u3

BbIK/IIOYEHHOIO COCTOAHWUA A/IUTENbHbIM HaXaTue KHOMKU . Bbixog u3 pexuma
HACTPOWMKA ocyliectBnseTca yepes meHo “OUT” uam npomucxoamT aBTOMaTUUecKn Yepes 45
CeKkyHa be3aencrams.

Hactpolika npubopa (B 3aBMCMMOCTM OT MCMNOJIHEHWA) BK/KOYAET: HACTPOMKY NOPOros;
HaCTPOMKY 3BYKOBOW CUrHa/iM3alMM; HACTPOMKY CeTeBOro agpeca npubopa; HacCTPoMKy
cKopocTn obmeHa no WHTepdeiricy RS-485; HacTpoilKy HOmMepa paauvoKaHasia; nepuoj
nepefayy p[aHHbIX MO pafAMOKaHany; Nepuos 3anucyu AaHHbIX BO BHYTPEHHIOK w/uan
BHELWHIOK NamMATb, a TaKxKe HacTponkm CHAWEFO PEXMMA. Haxogsacb B perkume
HACTPOWMKA, npnbop octaHaBAMBaET U3MEPEHMUA U He NPOU3BOAUT PErUCTPALMIO AAHHBIX.

BLIGOp

HaBuraumnsa no meHo ocyLLLeCTBASETCS KHOMKOM , a BbIBOpP NyHKTa MeHIo0 — KHonKkom L O
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PucyHok 5.5 Cxema pexxuva HACTPOMKA NBTM-7 M 1(-]I)

o

O

o

24

<€
ewiGop)|
> HacTtpoiika noporoebix
3Ha4YeHWiA
MyHKT 5.3.2
BRIGOP)
&) > BrntoyeHune\oTknoueHne
3BYKOBOW CUrHanuaauuu
MyHKT 5.3.3
EbIGOp)
o) Hacrpoiika nepuoaa aanvcu
ABTOMATU4ECKON CTATUCTUKM
MyHKT 5.3.4
BbiGOP)
L@ ) |BrmiouerHne\oTkmoueHne
= 3anucK aBTOMaTUYECKOM
CTaTUCTUKW B «CnALLEM»
pexume
MyHKT 5.3.5
BhIGop)|
o Paspelwenue/aanpet
) nepexoga B CNALWWIA
pexum yepes 10 muH
bezgencTema.
MyHKT 5.3.6
EbiGop)|
| Bbixog v3 pexuma
» z

HACTPOUKA

BTIT 1 4 (1)



BTIET M 2 (5

PucyHok 5.6 Cxema pesxxnma HACTPOMKA UBTM-7 M 2(-]1), UBTM-7 M 5(-]T)

Mpubop

<
BbIKINMKO4YEH
2 CEK
|Bb|60p|
f-' ‘-' 0 — > Hactpoiika noporosbix
11 L’ ] 3Ha4YeHWI
l MyHKT 5.3.2
>
Iablﬁopl
'- o) Bknioyenne\aTknioyeHve
3 l-' d > 3BYKOBOW CUrHanu3aumm
@ MyHKT 5.3.3
LO ] .
Hactpoiika nepwoga anwci
’D I_- I- 5 | agTomaTiECKoil CTATHCTHRY
MNyHKT 5.3.4
IBMG’DD'
BknoveHue\oTknio4eHne

3anncK aBToMaTUYecKon
CTaTUCTUKKW B «CnALem»
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Mpunbop
BbIKINMOYEH

2 CEK

PucyHok 5.7 Cxema pexuma HACTPOMKA UBTM-7 M 3(-]1)
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Y
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. MyHKT 5.3.7
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. MyHKT 5.3.8
v

Beixog n3 pexnma
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PucyHok 5.8 Cxema pexxuma HACTPOMKA MBTM-7 M 4(-1T)
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PucyHok 5.9 Cxema pexxuma HACTPOMKA MBTM-7 M 6(-11)

!
N

3anucK aBToMaTUYeCcKown
CTaTUCTUKW B «CNALLEM»
pekuMe

MyHKT 5.3.5

PaspelweHne/zanpet
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28

HACTPOUKA

BTIET 1 6 ()



Mpnbop P
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2 CEK
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I j | aBTOMaTHYECKO# CTATUCTMKM

MyHKT 5.3.4

Y
- BkntoueHUe\oTKMioueH e
[ / D ,: ,- 3| 3ANVCI ABTOMATUHECKOK
J L ' -‘ L CTaTUCTHMKKN B «CnALLEeM»
pexume
MyHKT 5.3.5
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BTHET 1 7 (40

beaneicTemA.
MyHKT 5.3.6
—-
Lol YcTaHoBKa BPEMEHM
D ' ~r P»|  aBTOMATU4ECKOro
BbIKMo4eHns BlueTooth
@ MyHkT 5.3.15
Y
(] © Beixon ua pexuma

0o C HACTPOMKA

*- Npy oTCYTCTBUM Nepenaymn daHHbix no BlueTooth

PucyHok 5.10 Cxema pexxuma HACTPOMKA UBTM-7 M 7(-11)

5.3.2 HacTpoiika noporosbix 3Ha4YeHuit npubopa
MeH0 HaCTPOMKM MOPOroBbIX 3HAYEHWI NMO3BOIAET HACTPOUTL MOPOrM MO TEMMNEPATYPE U NO
BNAXKHOCTU. [loporM — 3TO BEPXHAA WAW HUXKHAA rPaHMUbl AOMNYCTUMOrO WM3MEHeHuA
COOTBETCTBYIOLWLEN BEAMYMHbI. TpU NpeBbilEHUM U3MEPAEMON TemnepaTypbl/BAAXKHOCTM
BEPXHEro MOPOroBOr0 3HAYEHUA WM CHUNKEHUU HUNKE HUKHEro MOpPOroBOro 3HayeHus
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npunbop obHapyKMBaAET 3TO CObbITME N OTOOPAXKAET €ro Ha NHAMKATOPE MUraHUEM TEKYLLEN
n3mepsemon BennumHbl. Mpu COOTBETCTBYIOLLEN HACTPOMKe Npubopa HapyLleHMe Noporos
COMNPOBOXKAAETCA 3BYKOBbIM CUTHA/IOM.

BbIGO| / Bb16o|
P s = .
17117100 1~ HacTpoitka HUXHero
i1 L' '— g H‘ [ t nopora no Temneparype
KHOHI{OH
1 171 & Hactpoiika BepxHero
;-I | rnopora no Temnepartype
L1 KHOHKOIFI
,
LM h & | Hactpoiika HuKHero
nopora no BNaXHoCTH
i KHOMKOM
] = &=
o r HacTpoiika BepXHero
L' ' ' h nopora No BNaXHoCTKH
KHOMKOW
PucyHok 5.11 YcTaHOBKa NOPOroBbIX 3HAYEHU
B HacTpoliKy nopora BXxoAuT: BbiI6op TMNa nopora (BepXHW/HUKHWUIN) U YCTaHOBKA 3HAYeHUA
nopora. 3agaHWe MOPOroBOro 3HayeHWe OCyLECTBAAETCA KHOMKOWM , npuM 3TOM
ONNTENbHOE HaXaTue KHOMKM M3MEHAET HanpaB/ieHMe NepeMOTKU HACTpamBaeMblX
3HaAYEHUN.
5.3.3 YcTraHOBKa 3BYKOBOW CMrHaAM3aLuum
MNossonaer BkatounTb — ON, BbiKAtOUNTL — OFF 3BYKOBYH CMIHA/IM3auUMIO HapyleHuA
noporos 1 owKnboK paboTbl Nnpubopa.
5.3.4 YcraHOBKa nepuoaa 3anmcu CTaTUCTUKU
B pexmme yCTaHOBKM nepuoaa 3anmcy HacTpOUTb Nepuog 3anmcu (B MMHYTax) MsmepeHui
BO BHelH (SD-KapTa) MaM BHYTpPEHHIOW NamaTb B npegenax oT 1 ao 255 muHyT.
YCTaHOBKa 3Ha4YeHWA NPOM3BOAUTCA C MOMOLLBID KHOMKK . 3anuncb BblbpaHHOrO
3HayeHua npoussoantca KHonkon L O J, npu 3Tom anutenbHoe HaskaTtme KHOMKM
N3MeHAET HanpaB/ieHNE NEPEMOTKN HAaCTPANBAEMbIX 3HAYEHUNA.
5.3.5 BkAloueHne\oTKAIUEeHNe 3aNUCh aBTOMaTUUYECKOM CTaTUCTUKU B KCAALLEM» peXKume

Mo3sonsaet BkAtOUUTbL — ON, BbiKNOUMTL — OFF 3anncb aBTOMATUYECKUM CTAaTUCTUKKU B TO
Bpema, NoKa npubop HaxoauTcA B «CMAWEM» peuMme (3KpaH BbiKAoYeH). [Mpwu
BK/IIOYEHHOM pexkMme npubop «npocbinaerca» C NepuMoaoM, PaBHbIM Mepuoay 3anucu
aBTOMATUYECKON  CTAaTUCTUKKM, MNPOU3BOAUT MU3MEPEHMA, 3aMUCbIBAET U3MEPEHHble
napameTpbl B NaMATb U NePEXoAnT 06paTHO B KCMALMIA» PEKUM.
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5.3.6

5.3.7

5.3.8

5.3.9

5.3.10

PaspeweHue\3anper nepexoaa B CNALWMNA peXkum

Mo3BoNAET paspelmnTb UAK 3aNPEeTUTb Nepexos, B CRALWMA pexmm. B npubope BbikAOUMTCA
WHAMKATOP W CAyYnTca nepexon B «cnsawmii» pexum. Mpu Bbibope «Off» - nepexog B
«CMAWMMA» PEXMM OCYLLECTBNATLCA He byaeT (MHOMKATOp Bcerga akTueeH). MNocneaytouee
«npobyxaeHne» byaeT NpoucxoguTb C NMEPUOAOM PaBHbIM Nepuody 3anucu CTAaTUCTUKK
(n.5.3.4) npu ycnoBuu, 4YTO 3anNUCb aBTOMATUYECKOW CTATUCTUKU B CMALLEM pPeXume
BKAtoYeHa (n.5.3.5). Mpwu Bbibope «On» - Nepexos B CAALLMIN PEXUM ocyLecTBuTca Yepes 10

MMUH. 6e3ﬂ|eﬁCTBMﬂ an6opa. YCTaHOBKA 3HA4YeHUA nponssoanTCA C NOMOLLLBbIO KHOMKKU .
BLIGOp

3anucb BbIGpaHHOro 3HaYyeHMsa NPon3BoANTCA KHonKom L O

Hactpoiika ceteBoro agpeca npubopa
HacTpoika ceTeBoro agpeca MCNoONb3ylOTCA NPU OPraHU3aunumn M3MepuTenbHbIX ceTer no
paguokaHany unm RS-485-uHtepdeicy.
CeTeBOM HOMEp ABAAETCA YHWUKaNbHbIM agpecom OoT 1 Ao 255. YcTaHOBKa 3Ha4yeHus

nponssoanTCA C NOMOLLBIO KHOMKMU . 3anucob Bbl6paHHOI'O 3Ha4YeHnAa npoumsBoauTCA

Bbibop
KHOMKOM o , NMPpKn 3TOM AONUTENIbHOE HAXaThe KHOMKU D M3MEHAET HanpasaeHUe
nepemMoTKN HaCTpanBaeMblX 3HaYeHUMN.

HacTtpoiiKa ckopoctn obmeHa ¢ Komnblotepom (RS-485)

CkopocTb obmeHa ¢ KomnbioTepom no RS-485 uHTepdeicy moxeT ObiTb BbibpaHa M3
cneaywouwmx 3HadyeHuii: 4800, 9600, 19200, 38400, 57800, 115200. pu 3TOM Ha
nHamkatope npubopa oTtobparkaetca pas “4800”, “9600”, “19200”, “38400”, “57800”,
11520*” (*paHHoe npeacTaB/feHMEe 3HAYeHUM CBA3AaHO C  KO/IMYECTBOM CErmeHToB

MH,CIMKaTOpa). YcTaHOBKa 3HaveHuA nponssoanTCA C NOMOLDbIO KHOMKU . 3anucob

Bbl6paHHOFO 3Ha4YeHnAa nponssoanTCAa KHOMKOM o , NPpU 3TOM ANUTENIbHOE HaXaTune

KHOMNKKU U3MEHAET HanpaBaeHNe NepeMOTKN HACTpanBaemMbIX 3HAYEHUN.

BKaloueHue\BblKNlOUEHUE paguonepesaTumka
Mo3sonset BkAUNTL — ON, BbikKAHOUYNTL — OFF nepegayvy nsmepeHuii No pagnoKaHany.

YcTaHOBKa HOMepa KaHana cBA3un

lNo3BonaeT HacTpoUTb HOMep pagnoKaHana ot 1 go 15. Mcnonb3lyetca Ana NocTpoeHuA
C/IOXKHbIX CeTel C HEeCKONbKMMMK paguMomogemamu/peTpaHcnsaTtopamu. Homep KaHana
nsmepuTensa AoAXKeH COOTBETCTBOBATb HOMepPY pajuoKaHana B pagunomogeme, ¢ KOTOPbIM
OCyLLEeCTB/IAETCA CBA3b.
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Hacmpoliku paduoKaHana:

~ 7/ exa0uuUMb paduoKkaHan usmepumens, ycmaHo8UMb HOMep PadUOKaHAAa

[ns ceasu usmepumeneli UBTM-7 M 4(-£) ¢ paduomodemom PM-2 Heobxodumo

- #  (om 1 0o 15), npedHa3Ha4eHHO20 078 Mpuema u rnepedayu OAHHbLIX, a MaKice
Hacmpoumb cemegoli adpec. Homep U CKOpocmb KaHAAQ  OOMMCHbI
coomeemcmeosams HOMEPY U CKOPOCMU PAOUOKAHAAA, YCMOHOBAEHHbIM 8

- paduomodeme, C KOMOpPbIM OCyLLEecma19emcs C8A3b.
5.3.11 YcraHoBKa nepuoga nepegayum no paguoKaHany

5.3.12

5.3.13

5.3.14

3a4aéT nepuog B MUHYTax nepeaaym MHGopmaLmm nNo pasuoKaHany B MHTepsane oT 1 Ao
240 MmuHyT. Yem Bonblue nepuos nepesayn, TeM perke OCyLLecTBAAETCA OTNPABKA AaHHbIX U
MeHbLe PacXoAyeTcs 3apsaf aKKyMyNaToOpoB wu3mepuTenei. PekomeHayetca pns Bcex
nsmepuTener OLHOM CeTU HacTpamMBaTb OAMHAKOBbLIM Nepwog nepesayn. YCTaHOBKa

3Ha4yeHna nponmssoanTCA C NOMOLDbIO KHOMKK . 3anucb Bbl6paHHOI'O 3Ha4YeHunA

nponssoanTCA KHonkon L O , Npn 3TOM ANntesibHOe HaXaThne KHOMKKU nameHAaeT
HanpaBaeHWe NePEMOTKU HACTPaNBaAEMbIX 3HaAYeHUI.

HanpasBaeHWe NePEMOTKU HACTPaNBaAEMbIX 3HaAYeHUIA.

BKnloueHne\oTKNIoUeHUE OTNPABKU AaHHbIX B «CMIALLEM» peXXume

Nossonaet paspewntb — ON, 3anpetntb — OFF oTnpaBKy W3MepeHHbIX AaHHbIX NO
paguoKkaHany B TO BpemA, Korga npubop HaxoguTcA B «cnAawem» pexume (akpaH
BbIKAtOYEeH). [pu BKAOYEHHOM pexume «ON» npubop «npocbinaeTca» C Nepuoaom,
paBHbIM Nepuoay Nepesayum AaHHbIX NO pagMoKaHany (n.5.3.11), ocywecTsaseT nepegayy u
06paTHO NepexoauT B KCNAWMN» PEXUM.

Hacrpoiika ckopocTu nepegaum AaHHbIX NO paguoOKaHany

HacTpavBaeTca B nepegatolem M npuHumatowem yctpoiicteax (MBTM-7 M-4 n PM-2-L).
Yem 6onblle CKOPOCTb nepefayv, TeEM MeHbLle BpPeMEeHW 3aHMMaeT OTnpaBKa OAHOro
M3MEpPEHMA U MEHbLLE PACcXoAyeTca 3apAg aKKyMynaTopoB uameputenen. B 1o ke Bpems
npwu yBEMYEHUN CKOPOCTU Nepesayn YyMeHbLIAeTCA MaKCMMAJIbHO BO3MOXKHAA [a/IbHOCTb
CBA3N U3MepuTens ¢ pagnomoszemom. CKoOpoCTb Nepesaym MOXKET NPUHUMATb 3HAYEHUA OT
1 (146 6ut/c) mo 4 (1171 6ut/c) M ycTaHaBAMBAETCA OAMHAKOBOM Ha MNPUEMHUKE W

nepegatymke. YCTaHOBKa 3HayeHwuA nponssoanTCA C MNOMOLBIO KHOMKAU . 3anucob

Bbl6paHHOFO 3Ha4YeHnAa npomnssoanTCAa KHOMKOM o , NPpU 3TOM ANUTENIbHOE HaXaTune

KHOMNKKN M3MEHAET HanpaBaeHNE NEPEMOTKN HACTPaANBAEMDIX 3HaYeHUIA.

HacTpoiika mowHOCTU Nepegaum No paguoKaHany

Mo3BONAET HACTPOMUTb MOLLHOCTb Nepeaayu AaHHbIX MO paguvoKaHany. Yem 6onblue
MOLLHOCTb Nnepefaun, Tem 6osblue pacxoayeTtca 3apag H6aTapein usmeputeneit n 6onbue
MaKCMMa/IbHO BO3MOXKHasA [Aa/ibHOCTb CBA3WU M3MEpUTENa C paanomosemMom. MOLLHOCTb
nepegayn MoXKeT NPUHUMATb 3HaveHus oT 2 (min) go 17 (max). YcTaHOBKA 3HayeHuA

NPOM3BOAMTCA C MOMOLLbIO KHOMKM . 3anucb BbIOPAHHOIO 3HAYeHMA MPOM3BOAUTCA
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5.3.15

5.3.16

KHOMKOM O , PN 3TOM ONUTE/IbHOE HAXXaTUE KHOMNKU MU3MEHAET HanpaBaeHUe
nepemMoTKnN HaCTpanBaemMbliX 3HAYEHU.

YcTaHOBKa BpeMeHM aBTOMATUYEeCKOro BbiKaoueHus Bluetooth

Mo3BosAET HacTPOUTb Bpems B MHTepBane oT 0 Ao 60 MUHYT, yepes KoTopoe Bluetooth
nepeAaTyMK OTKAOYAETCA A8 NPU OTCYTCTBUM aKTUBHOTO coeauHeHus. Mpu Bbibope «0» -
oTKAo4YeHue Bluetooth nepeaaTtumka ocywectsaaTbea He byger.

AktuBaumsa Bluetooth ocyuiectenserca npu BKAOYEHUN UAN NPU HAXKATUN KHOMKMK .
YcTaHOBKa 3Ha4YeHMA NPOM3BOAMTCA C MOMOLLbIO KHOMKM . 3anucb BbibpaHHOrO

3Ha4YeHunAa npon3soanTca KHonkon L © , MPU 3TOM ONTUTENIbHOE HaXXaTue KHOMKKU D
M3MeHAET HanpaBaieHne nNnepeMoTKN HaCTpanBaeMbIX 3HaAYEeHU.

YCTaHOBKa 4acoB peasibHOro BpemeHu

YCTaHOBKa YacoB MNO3BO/ISIET aKTya/IM3MPOBaTb BPEMA A1 KOPPEKTHOW permcrpauum
AaHHbIX. HeobxoaMmo npoBOAUTL NMPU MOJHOW Pa3pPsAKe 3/IEMEHTa MUTaHUA, WU Npu
PAcCXOXAEHUM TMOKAa3aHWM C TEKylWMMM Jaton Ku  BpemeHem. CUHXpPOHM3aUMS
ocyLlecTsneTca npu noakatodeHmnn K MK ¢ nomoubto nporpammbl Eksis Visual Lab.

5.4 Pa6ota c KomnblOTEPOM

Ons cBA3M U3MepuTeNnbHOro npubopa C KOMMbIOTEPOM HEOB6XOoAMMO NpOorpamMmmHoe
obecneueHne Eksis Visual Lab (EVL) u coeauHuTenbHblt Kabenb, OMNUMOHANIbHO
nocTaBasemble B KOMNIEKTe (CM. NYHKT 9).

MogkntovyeHne npubopa WM YCTAaHOBKA CBA3M C HUM OCYL,ECTBAAETCA C/eAyHoLLen
nocneaoBaTeIbHOCTbIO AENCTBUIA:

e BKJ/IlOMEHME KOMMbIOTEPA M BCTaBKA AMCKA B NPMBOA, KOMMNAKT-AUCKOB, 3anyck ¢aiina
setup.exe (setup_x64.exe ana 64-6utHol Bepcum Windows) U3 KoOpHEBOW Nanku Ha
KOMNAKT-AMUCKe;

e yCTaHOBKa nporpammHoro obecneyenma Eksis Visual Lab ¢ KomnakT-gumcka,
PYKOBOACTBYACb MHCTPYKLMEN NO ycTaHoBKe setup.pdf (HaxoanTca Ha KOMNaKT-AnCKe
B KOPHEBOM Nanke);

e noakntoyeHne npubopa ogHMM M3 cnocoboB, yKasaHHbIX B Tabauue 5.2 B KOJIOHKe
«Tun cBaA3n»;

e pobasneHve npubopa B CNUCOK YCTPOMCTB (KHONKa = ), 3a4aHNe TeXHONOTMYECKOro
HOMepa, HacTpoliKa MHTepdelca cBA3M (HOMep NopTa, CKOPOCTb CBA3W U CETEBOM

I/E;\I
agpec) u 3anyck obmeHa (KHonka — );
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Tabauya 5.2

HanumeHoBaHwe npubopa Tun cBasu | Mporpamma Ha MK JdononHurenbHo
NBTM-7 M 1(-A),
NBTM-7 M 2(-A), o
UBTM-7 M K(-), usB Eksis Visual Lab
MBTM-7 M 6(-A)
Kabenb

MBTM-7 M 3(-A) o
NBTM-7 M 5(-0) RS-485, Eksis Visual Lab

USB
MBTM-7 M 4(-0) PZ@?' Eksis Visual Lab Heobxoaum paaomonem

Heobxogum Bluetooth agantep,

NBTM-7 M 7(-0) Bluetooth, Eksis Visual Lab Apaiisep BlueSoleil gna

uUsB Bluetooth,

Kopg, Ana conpsaxkeHua “0000”

5.4.1 BcTpoeHHOe nporpammHoe obecneueHue

BanaHue sctpoeHHoro MO yyTeHO Npu HOPMUPOBAHUM METPONOTMYECKUX XapaKTepUCTUK
n3mepuTenen BAaXHOCTM U TemnepaTypbl UBTM-7.
N3meputenn BnaxKHoCcTu n tTemnepatypbl UBTM-7 nmeltot 3awwmnty BctpoeHHoro MO ot

npeaHaMepeHHbIX NN HenpeaHaMePEHHbIX U3MeHEeHMN. YpoBeHb 3awwmTtbl no P 50.2.077—2014
BCTpOeHHOro MO cooTBETCTBYET YPOBHIO «CPenHUN», aBTOHOMHOTO MO — « HU3KMUN».

NaeHTMdUKALMOHHbIE AaHHble BCTPOEHHOro 1 aBToHoMHoro MO npuseaeHbl B Tabanue 5.3

n Tabnnue 5.4.

Tabnnua 5.3 — NaeHTUPUKaUMOHHbIE aHHbIe BCTPOEHHOTO NPOrpaMmMmHoro obecneyeHmsn

MBTM-7 UBTM-7
?ﬁﬁ:;”;’a”::jg WBTM- | UBTM- | UBTM-7 | UBTM-7 | /X-C UBTM-7 | /X-T
(n 7H 7P K M UBTM-7 /X-W | UBTM-7
PU3HaAKMK)
/X-112 /X-W-4,
NpeHTUdPUKaum
oHHoe CooTBeTcTBYET MOANDUKALNM N3MEPUTENSA
HauMeHoBaHue
no
Homep Bepcumn
(MaerTvdukaun | g | 5 og 1.07 4.06 1.11 2.05 1.00
OHHbI HOMep)
MO, He HuXKe

Tabnuua 5.4 - UneHTUdOUKAUMOHHbIE AaHHbIE aBTOHOMHOTIO NPOrpPamMmHOro obecneyeHuns

W AeHTUGMKALMOHHbI «Eksis «Net «Eksis «M7 «Eksis
aAHHue (n VIL3I|HaKM) Visual Collect «MSingle» | Android tracker Tracking
A P Lab» Server» Lab» config» server»
NaeHTudMKaunmoHHoe NCServer.e . EksisAndroi|M7trackerc| eksistracki
EVL.exe Msingle.exe . :
HammeHoBaHue 0 xe dLab.apk | onfig.apk |nserver.jar
Homep Bepcumn
(naeHTUPUKALMOHHDIN 2.17 1.18 2.0 1.0 1.00 1.00
Homep) MO, He HuxKe
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6 BO3MOKHbIE HEUCITPABHOCTH U CIIOCOBbI UX

YCTPAHEHUA

6.1 Bo3amorKHble HencnpaBHOCTM Npmnbopa npmeeaeHobl B Tabanue 6.1.

Tabauya 6.1 Bo3MOXKHble HEUCMPABHOCTU

HeucnpaBHoOCTD,
BHELUHee npoAB/eHne

Bepo;m-laﬂ NPUYnNHa

Cnocob yctpaHeHus

MHAWKaALMA OTCYTCTBYET,
npubop He pearnpyeT Ha
KHOMKM ynpaBneHun

3aBucaHue npmnbopa

MpownsBecTn annapaTHbIi copoc
npubopa KHONKoM «obwmi
cbpocy», cm.n.3.5

Ha unnukarope ropur
CUMBOJI

Mpnbop NONHOCTLIO PaspsAXKeH

Ha HHIUKATOpC MHUTAET
CHUMBOJI

OcTaToK 3apAaa npMbansnuTensHo
20%

3apaguTb npubop
(npu noaknto4yéHHOM Kabene USB
npubop He KoOHTpoAUpyeT
YPOBEHb 3apafa akKymynaTopa u
MHANUMPYET nocnesHee
M3MepeHHOe 3HaYeHne nepes
nogKAto4YeHUEeM, AN NPOBEPKU
YPOBHA 3apsaaa cneayet
OTK/IIOYUTb NPUBOP OT 3apAaKK)

Ha nHamKaTope BMecTo
MOKa3aHW NpoYepKu

OTcoeAMHEH UK He NOJIHOCTbIO
npucoegmHeH npeobpasoBaTesib

MoakNtounTL NpeobpasoBaTesb

MoBpexaeH Kabenb cBA3M 610Ka C
npeobpasoBaTenem

MpoBepuTtb Kabenb/
PemoHT Kabena

HeucnpaseH npeobpasosaTenb

PemoHT npubopa

HeT obmeHa
C KOMMNbIOTEPOM

HeBepHble yCTaHOBKM B
nporpamme

YCTaHOBUTb KOPPEKTHbIE
3Ha4YeHUA CeTeBOro agpeca,
TEXHON0rMYecKoro Homepa

(Homep Ha wWTpKUx-KoAe),

CKopocTn obmeHa, Homepa COM-
nopta
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7 MAPKHUPOBAHHUE, IIV/IOMBHUPOBAHHUE, YIIAKOBKA

7.1 Ha nepepgHeit naHenu npnbopa HaHeceHa cnegyowas HGopmauma:
® HaumeHoBaHMe npubopa
® TOBapHbIM 3HAK NPeanpPUATUA-U3rOTOBUTENSA
® 3HaK yTBEPKAEHMA TUNA
7.2 Ha3agHel naHenn npnbopa yKasblBaeTCA:
® 3aBOACKOW HOMep
7.3 TnombuposaHue npnbopa BbINONHAETCA:
® y uM3MepuTenbHOro 6710Kka Npubopa — Ha 3aAHeN NaHen Ha O AHOM, NBO B ABYX
KpeneKHbIX camopesax;
® U3MepuTenbHOro npeobpasosarens.
7.4 [punbop 1 ero cocTaBHble YAaCTM YNAKOBbLIBAIOTCA B YNAKOBOYHYHO Tapy — KAPTOHHYHO KOPOOKY,
AWMK, YEXON MU NONUITUNEHOBBIM NAKeT.

8 XPAHEHHUE U TPAHCIIOPTHUPOBAHUE

8.1 T[punbopbl XpPaHAT B KAPTOHHOM KOPOOKe, B crneuyasibHOM YNakKOBOYHOM 4Yexse WAn B
NOJINSTU/IEHOBOM MaKeTe B CYXOM MPOBETPUBAEMOM MOMELLEHUU, MPU OTCYTCTBUM NApPOB
KUCNOT U APYrNX eAKUX NETYyYMX BELLECTB, BbI3bIBAlOWMX KOPPO3UID, Npu TemnepaTtype oT
natoc 5 go natoc 40 °C u oTHOCKTENBHOM BAAKHOCTM OT 30 00 80 %.

8.2 TpaHCnNopTUPOBaHME AOMNYCKAaeTCA BCEMW BUAAMW TPAHCMNOPTA B 3aKPbITbIX TPAHCMOPTHbIX
cpeacTBax, obecneymBaloLMX COXPAaHHOCTb YMAKOBKU Mpu TemnepaTtype oT muHyc 50 go
natoc 50 °C v oTHOCUTENbHO BAAXKHOCTU 40 98 % npu 35 °C.
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9 KOMIIVIEKTHOCTb

9.1 KomnneKT noctasku npnbopa npmsenéH B Tabamue 9.1.
Tabauya 9.1 KomnneKTHOCTb

HanmeHoBaHMe KOMNNEKTYIOWUX U3[eNUN, NporpaMmmHoro obecneueHums, Kon-Bo
OOKYMeHTauum

1Y N3meputenoHblii 610K UBTM —7 M 1 wr.
2 N3meputenbHbin npeobpasosatenb 1 wr.
3@ Kabenb noakntoueHns npeobpasosaTtens K usmeputenbHomy 610Ky, 1 m 1 wr.

(PC-4 poseTka — PC-4 BunkKa)
45 BHelwHAA aHTEeHHa 1 wr.
54 KapTa namaTtn micro-SD 1w
6> Kabenb coeamHnTenbHbiii (TPAPAC Bunka — TPAPAC Bunka), 10 m. 1 wr.
7 YcTponcTBO 3apsaaku ¢ Kabenem micro-USB, 1,8 m. 1 wr.
g% Bluetooth agantep USB ans MK 1 wr.
9®) Aunck nnn USB-Hakonute b ¢ NporpaMmmHbiM obecneyeHmem

Eksis Visual Lab (Bepcua ana MK) 1wr.
10 Eksis Android Lab (Bepcus ana mobunbHbIX yCTPOICTB)

HaseaHue B Google Play: Eksis Android Lab

CcblnKa gna ckaumsaHua B Google Play:

https://play.google.com/store/apps/details?id=ru.eksis.eksisandroidlab
11% HacTeHHbI aepraTenb 4Nna nsmepurtenbHoro npeobpasosaTens 1 wr.
12%) YNaKoBOYHbIN Yexon 1 wT.
13 MNosepka 1 9Ks.
14 PykoBOoACTBO NO 3KCNAyaTauum U nacnopt 1 3kKs.
15 MeToamnKa noBepKku 1 3kKs.
NMPUMEYAHMUE: @_ BapWaHT UCMONHEHUA onpeaenaeTca Npu 3aKase

@) _ anvHa kabens MmosKeT BbITb M3MEHEeHa No 3aKasy 40 10 m
Br_ BXOAMUT B KOMMNEKT NOCTaBKKU To/IbKO ana UBTM-7 M 4(-A)
“w_ BXOAMUT B KOMMN/EKT NOCTaBKKU To/IbKO ana UBTM-7 M 6(-1)
®) _hoctasnseTcs no cneupanbHomy 3akasy

6 _ ONMHa Kabena moKeT 6biTb MU3MeHEHa No 3aKasy 4o 1000 m
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https://play.google.com/store/apps/details?id=ru.eksis.eksisandroidlab

10 CBMAETEJIBCTBO O IIPUEMKE

10.1 Npubop MBTM-7 M 3aB. Ne M3roTos/eH B cooTseTcTBuM ¢ TY 4311-001-
70203816-17 1 KOMNNEKTOM KOHCTPYKTOPCKOWN AoKymeHTaumm TOAM.413614.009 n npusHaH
rogHbIM ANA 3KCnAyaTauum.

10.2 MocTaBnAaemas KoHoUrypaums:

HasBaHue KomnneKkTtylowen

yacTy AOnvHa Konunuecrso
Kabenb pans noaknwoveHus
npeobpasoBaTena
B/IA*KHOCTHU K

n3mepuTenbHOMy 610Ky

Kabenb Oonsa noaxknouyeHusa K
KOMMbloTEpPY

CeTeBoW agantep

Bluetooth apganTep

YNaKoBOYHbIN YeX0n

MporpammHoe obecneyenune, CD-anck nam USB-Hakonutens

CBnaeTtenncTso o nosepke No

[aTta BbInycka 20 .

Mpeacrasutens OTK

[aTta npogaxku 20 T.

MpepcTtaBuTeb N3roToBUTENA

M.
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11 TAPAHTHUHU U3T'OTOBUTEJA

11.1 MN3roToBuTENb rapaHTUpyeT cooTBeTcTBMUE Npnbopa TpebosaHmam TY4311-001-70203816-
17 npu cobnogeHun notpebuTenem  ycnoBUMM - IKCMAyaTauMM, XpPaHEHUa U

TPaHCNOPTUPOBAHMUA.
11.2 [apaHTUNHbBIN CPOK 3KCNAyaTauumn npubopa — 12 mecsaues™ co gHA NPoOAAXKN.
11.3 B cnyyae Bbixoga npubopa U3 CTpPoA B TeyeHWe rapaHTUIMHOrO CPOKa MNpW YC/l0BUMU

cobnoaeHna noTpedbutenem ycnoBUM 3KCMyaTaLMW, XPaHEHUS U TPaHCMOPTUPOBAHMA
N3roToBuTeIb 06A3yeTCA OCYLW,EeCTBUTb ero HecniaTHbI PEMOHT.

11.4 B cnyyae npoBegeHUA rapaHTUMHOINO PEeMOHTa rapaHTMa Ha npubop npoaneBaeTcs Ha
BPeMs PEMOHTa, KOTOPOe OTMEeYaeTCs B IMCTE AaHHbIX O peMoHTe npubopa.

115 JoctaBka npubopa M3roTOBUTENIO OCYLLECTBAAETCA 3a cYeT noTpebuTens. Ons OTNPaBKM
npubopa B PEMOHT HEOBXOAMMO: YNaKkoBaTb NPUOOP Haaexalmm 06pas3om Bo M3berKaHue
NnoBpeXAEeHUA TMpPU ero TPaHCMOPTUPOBKE, BMECTE C COMPOBOAWUTE/IbHbIM MUCbMOM,
0OpPM/IEHHbIM Ha GUPMEHHOM 6/1aHKe, C YKa3aHMEM MOJIHbIX PEKBU3UTOB, KOHTAKTHOM
nHbopmaumeit (KOHTaKTHbIA TenepoH, e-mail, KOHTaKTHOe AUUO), uUenein oTnpaBAEHUN
npmnbopa n onNncaHMem HEUCNPABHOCTEN (MPU UX HANMYUK) NPUBE3TU IMYHO MO0 OTMNPABUTH
ntoboi TpaHCNOPTHOM KOMNaHWen B odUC NpeaAnpPUATUA-U3rOTOBUTENA

11.6 lapaHTMA  M3roTOBUTENS HE  pPacnpocTpaHAeTcs WU 6GecnaaTHbii  PEMOHT  He
OCYLLECTBNAETCA:

1. B cay4asax ecnuM B AOKYmMeHTe «PyKOBOACTBO MO 3KchAyaTauMm M nacrnopT»
OTCYTCTBYIOT WU COAEPXHATCA U3MEHEHUA (MCNpaB/eHUs) CBEAEHMA B paspgene
«CBefieHuna 0 NnpuemKke;

2. B C/ly4YaAx BHEWHWUX UM BHYTPEHHUX MOBPEXKAEHUI (MEXaHUYECKUX, TEPMUYECKUNX
M Npo4Yunx) npubopa, pasbemos, Kabenein, CEHCOPOB;

3. B C/AyyYasax HapylweHui nnombuposaHua npubopa, NpyU HaAUYUK CleaoB
HECaHKLMOHMPOBAHHOIO BCKPbLITUA M UBMEHEHWUSA KOHCTPYKLUWK;

4. B C/NyYanx 3arpAsHeHU Kopnyca Nnpubopa nan AaT4MKOB;

5. B c/yyasx BbixoAa M3 CTpos npubopa MamM AaTYMKOB B pe3ynbTaTe paboTbl B cpeae
Hea0NyCTUMO BbICOKMX KOHLLEHTPALIMI aKTUBHbIX ra30B;

11.7 Mepuoanyeckaa nosepka npubopa He BXOAUT B rapaHTUMHble 06A3aTenbCcTBa
M3roToBUTENS.
11.8 M3roToBUTENb OCYLLECTBAAET MNAATHbIW MNOCNErapaHTUIHbLIA PEMOHT W CepBUCHOE

obcnykumBaHue npmbopa.

11.9 FapaHTMA W3roTOBUTENA Ha BbINONHEHHble PaboTbl MNOCNErapaHTUMHOIO PEMOHTA],
cocTaBnAeT 6 mecAUeB CO AHA OTrpy3kM npumbopa. MapaHTMA pacnpocTpaHAeTcA Ha
3aMeHeHHble/OTPEMOHTUPOBaHHbIE MPY NOCAErapaHTUMHOM PEMOHTE AeTanun.

11.10 PekomeHAyeTCA €XerogHo MpoBOAUTL CepBUCHOe obcnymBaHne npubopa Ha
3aBoje-usrotosuTene.

11.11 M3roToBMTE/Nb HE HECET rapaHTUIHbIX 006A3aTeNbCTB HAa MOCTaB/ieHHoe obopyaoBaHue,
€C/IM OHO NOABEPrasioCb PEMOHTY WM OBCAYKMBAHUIO B HE CEPTUPULMPOBAHHDBIX
N3roTOBUTENIEM CEPBUCHBIX CTPYKTYpPaxX
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12 JAAHHBIE O IIOBEPKE ITPUBOPA

Tabauya 12.1 AaHHble 0 noBepKe npubopa

Aarta
noBepKu

KoHTponupyembiit
napamerp

Pe3synbrar
noBepKu

(ropeH, He
roaeH)

[arta
cnepytouen
noBepKu

HanmeHoBaHue
OpraHa,
nNpoBOAUBLUErO
noBepKy

Mognucb n
neyartb
(kneitmo)
noseputens
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13 AAHHBIE O PEMOHTE ITPUBOPA

Tabauya 13 CBeAeHUA 0 PEMOHTE

[arta nocrynneHums HeucnpaBHoCTb BbinosHeHHble paboTbl [ara 3aBepwieHua
pemoHTa
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NMPUJIOKEHHUE I’
Peanusanusa nporokosia Modbus RTU

8 61T gaHHbIX 6e3 KOHTPoAA YETHOCTK, 2 cTon buTa.
MakcumanbHbIN TaimayT oteeTa 100 mc.

[aHHble M3MEepeHUn U COCTOAHUA HaxodaTcs BO BXOAHbIX perucTpax (Input Registers),
yntaembix PpyHKumen 0x04. pyrne GyHKUMM NpUbOpP He NOAAEPIKMBAET U NPU UX UCMOb30BAHUM
BEPHET owmnbKy c kogom 0x01 (lllegal Function).

YteHne AaHHbIX ocywecteaseTca ¢yHKumen 0x04. Homepa AOCTYMHbIX PErMCTPOB NieXaT B
avanasoHe 1..7 PacnpegeneHve napameTpoB MO PErncTtpam M TUMbl OAHHbIX NpuUBEAEHbl B
Tabanue 1. Paclwmndposka cnosa owmnbok npuseaeHa B Tabanuye 2.

PacnpegeneHune gaHHbIX Mo perncrpam, Tabaumua 1

Homep
Tvn AaHHbIX Mapamer
perucrtpa A P P

1

5 Float — 4 6aiiTa Temnepatypa, °C

3 o

4 Float — 4 6aiTa BnarkHOCTb, %

5 o

6 Float — 4 6aiiTa [asneHune, MM.pT.CT (NPY HANMYUKN KaHaAN SABNEHUSA)

7 Int —2 6ainTa CnoBo ownb0oK

CnoBso oWwnbokK, Tabnumua 2
Homep 6uTa 3HayeHue MpumeyaHue
but 0 HencnpaseH gaTymK BAAXKHOCTH
butl HeuncnpaseH gatymK TemnepaTypsl
P A paTyp 3HayeHue buta 1 -
but 9 HeucnpaseH faTtymKk gasaeHua
owmnbKa npucyTcTeyeT

but 12 Bpems
but 15 HacTpoiku
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