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1 O6mue monoxkenns

1.1 Hacrosimas MeToauKa IOBEPKH PacIpOCTpaHseTcs Ha jJaruvku nasneHns MUJIA-15
(manee 1Mo TEKCTy — JAaTYMKH), H3roTaBauBaeMble OGIIECTBOM ¢ OrpaHHYEHHOH OTBETCTBEHHOCTHIO
«MmukpoanexTponHsie aruukn 1 ycrpoiictay (000 MUJIAYC), r. VbsSHOBCK M yCTAHABIHBAET
METOJbI H CPE/ICTBA MX NEPBUYHOMN H MEPHOJHYECKOI OBEPOK.

1.2 Jlatunky npefHasHaueHbl A HENPEPHIBHBIX W3MEPEHMIl M NPONOPLHOHAIBHOIO
npeobpasoBanus u30bITO4HOro jaasnenns (JJU), aBcomoTHOro HaBaeHus (JIA), pazpexenus (JIB),
U30BITOYHOTrO JaB/ienus — paspexenns (JIVB) u pasnoctn masmenuit (JIJ]) B TOKOBBIM BBIXOIHOI
CHTHAJI, CHTHAI B BUJIE HANPSKCHHA IOCTOSHHOTO TOKa MM HU(POBOro koxa (uudpoBoii curaanm)
untepeiica UART co crenmansnev nipotokosnom obmena Mida, mu6o 1 (poBoro Kozia HHTEphei-
ca RS485 ¢ nporokonom obmena Ha Gase mpotokona Modbus wmm ¢ nporokonoM obmena Mida B
CHCTEMaxX KOHTPOJIS M yIPaBIeHHs 1aBICHAEM, B TOM YHCIIE B3PbIBOOMACHBIX TIPOM3BOJICTB.

1.3 atuuxu nasnenus MUJIA-15 He OTHOCATCS K MHOTOKAHATLHEIM U3MEpHTETLHBIM
CHCTEMaM, HE COCTOAT W3 HECKONBKHX aBTOHOMHBIX OIIOKOB M He TpeJHA3HAYEHEHI Ul H3MEepeHuii
HECKOJIBKMX BEIHYHH. TakuMm 06pasoM, BO3MOXKHOCTH MPOBEIECHHS MOBEPKH TI0 COKpAILEHHO
NpOrpamMme He MpejyCcMOTpeHa.

1.4 Tlpu BbIycKe M3 IPOM3BOCTBA BCE MATYUKH MPOXOJAT TIEPBHYHYIO TIOBEPKY Ha OCHOB-
HOM (MaKCHMaJIbHOM) JIHana3oHe H3MEpPEHHUH,

I[lo 3asBnenwio 3aka3umka, HATYMKH MOTYT MOCTaBIATBCA ¢ JONOJTHUTENBHOM TabiuIel,
CoziepiKalledl NeTalH3uPOBAHHbIE JaHHBIE O METPOJIOTHYECKHX XapAKTEPHCTHKAX JIOGOro yyactka
OCHOBHOH Harpy304HO# XapakTepHCTHKH JIaTUHKA,

Hopmuposanue norpemuocreit M3MEpPEeHHH Ha TAaKOM yYacTKe BBLINOJIHSETCH B COOTBET-
CTBHH C 3as1B/ICHUEM 3aKa3uHKa (abCONOTHAs, OTHOCHTEIBHAS, OTHOCHTE/IbHAS NPHBE/ICHHAA, ).

1.5 TlpocnexuBaemocTs mpu NIOBEpKe naT4yuKoB aaBienus MUJIA-15 obecneunsaercs: B
COOTBCTCTBHN C IOCYNApCTBEHHOH IOBEPOYHOM CXEMOH I CpenacTs H3MEpeHHH H30BITOYHOrO
Aasnenust 10 4000 MIla, yreepkaenHo# mprkazom DenepanbHOro areHTCTBa MO TEXHHYECKOMY
PETYIHPOBaHHIO M MeTponoruu ot 29 uioHs 2018 r. Ne 1339 k rOCYapCTBEHHBIM MEPBHYHBIM
sranonam I'3T 23-2010 I'TID exunnus nasnenns-nackans u 1T 43-2022 TS €IMHULBI U30BITOY-
HOrO NaBJICHHS B TMaNa3OHe CTaTHYeCKOro AasieHus ot 10 mo 1600 MIla u B JHana3oHe UMITyJIbC-
HOro japyenus ot 1 no 1200 MITa u sbdekTHBHOMN momAIH MOPINHEBBIX I1Ap IPY30IOPIIHEBLIX
MaHOMETpOB B jauamasoHe ot 0,05 mo 1 cM? B COOTBETCTBHH roOCy/1apCTBEHHOH IOBEPOYHOI
CXEMOH ISt CPeJICTB M3MepeHHii aBCOMIOTHOTO MaBIeHHs YTBEPKICHHOMH mpukazom DenepaibHoro
arcHTCTBA 10 TEXHUYECKOMY DEryJlHpOBAaHHIO M MeTponoruu ot 06.12.2019 Ne 2900 x rocyaap-
CTBEHHOMY nepsu4HoMy stanony I'OT 101-2011 I'TID eaunnus: gasaenns s o6racTu abcomoTHO-
ro nasnenus B amanasone 1x107 + 7x10° Ila; B cooTBeTCTBHY roCyIapCTBEHHOH MOBEPOYHOl
CXEMBI JUIsl CPEJICTB M3MEPEHHH PasHOCTH JaBienuit 10 1-10° Ila, YTBEPKIACHHOM npukazom Deje-
PAJIBHOTO areHTCTBA M0 TEXHHYECKOMY PETYIHPOBAaHHIO M MeTponoruy ot 31.08.2021 Ne 1904 x

FOCYAapCTBEHHOMY nepBHYHOMY sTanoHy I'DT 95-2020 I'TICD exuHuupb! AaBieHus s pasHOCTH
JIaBJIEHUH.

1.6 Tlpu onpenenehun metponorudeckux XapaKTEPHCTHK MOBEPAEMOrO CPEICTBA U3MEpe-
HHH HCIIOJIb3YETCS METO/l HEMOCPEICTBEHHOTO CITHYEHHS (cpaBHeHHs).



2 Ilepevens onepanuii NoBepKH

2.1 Ilpu npoBefeHHH NEPBHYHOM M NEPHOAMYECKONl IOBEPKH BBINOJHAIOT CIEAYIOLINE
ornepalvi, ykasaHHble B Tabnuue 1.
Tabnuua 1 — INepeuens onepaunii noepku

Homep nynkra| IlpoBeaenue onepaiuu npu

HaumenoBanue onepanuu METOIHKH | IEPBHYHOM | IEpHOAMYECKOH
TIOBEPKH TOBEPKe IOBEpPKE

BHewHui ocMoTp 7 aa na
[loaroToBka k moBepke M ONpoGOBaHHE CpeCTBa g - @
U3MepeHHii
Omnpenenenne MeTPONOTHYECKHX XapaKTEpPHCTHK 9 a a
CpE/ICTBA H3MEPEHHI
- OmpeJieNieHHe OCHOBHOM IPHBEIEHHON MOTpel- 9.1 na na
HOCTH JIaTYHKa
- OMNpeJIeNleHHe BapHallMK BHIXOJAHOIO CHIHAJA 99 na 1a
JlaTYMKa
[lopTBepsKIeHHE COOTBETCTBHS CPENCTBA H3MEpe- 10 @ -
HHH METPOJIOTHIECKUM TPeOOBaHHAM
Odopmienne pe3yasTaToB NOBEpKH 11 na na

3 TpeGoBanus K yc;10BHAM NPOBEICHAS MOBEPKH
3.1 IIpoBepKy MeTPOIOrHYECKHX XapaKTePHCTHK IIPOBOIUTE TPH YCIIOBHSX:

TEMIIEpaTypa OKpy»Karowlero Bo3ayxa, °C ot mmoc 15 no mmoc 30,
OTHOCHTEJIbHAS BIAXKHOCTh BO3yXa, % ot 30 no 80;
atMochepHoe nasnenne, klla (M pr. cT.) ot 84,0 1o 106,7 (ot 630 mo 800).

3.2. Bolepikka laT4mKa [epe]] HauaaoM MOBEPKH MOoc/e BKITIOYSHHS THTAHUS JOJIXKHA OBITH
He meHee 0,5 4.

3.3 Bubpanws, Tpsicka, yiapsl, BHeIIHHE STIEKTPHYECKHE H MarHUTHBIE NOJIA (KpOME 3eMHO-
T0), BJUSIONIHE HA paboTy JaTYHKA, JOJIKHBI OTCYTCTBOBAT.

3.4 Jlatuuku, TpenHa3HAuYCHHBIE 1A NPHMEHEHHS B pabouelf cpefe ¢ MOBBINIEHHBIM
COACPIKAHUEM KHCIIOPOAA, IOIDKHBI CONPOBOXKAATLCS MUCHMEHHON rapanThell 06e3KHpHBaHHs, 6e3
KOTOPOH HX NOBepKa 3anpemiena. B kauectse paGoueii cpessl, nepejarollen naBieHue nmpubopam
UL USMEPEHHA IaBNCHHS KUCI0pOJa, PEKOMEH/YeTes BOJa MM Bo3ayX. He pomyckaercst cpes,
3arpsA3HEHHBIC MACJ/IOM M OPraHHYECKUMH TIPHMECSAMH.

Jlonyckaercs nosepaTh Takue mpuOOpPH! Ge3 NPUMEHEHHA Pa3JCIUTENbHON KaMepsl, J[is
TOT0 BHYTPCHHHE IOIIOCTH YCTPOHCTBA JUIS CO3/aHMS JABICHHS M 3TAIOHHOTO TIPHGOPA AOJIKHBI
ObITh 00E3KMPEHBI M 3aIOTHEHBI YHCTOH BOJIOI. OGe3kupuBanue OIKHO GBITH MOATBEPHKICHO
COOTBETCTBYIOIIUM JOKYMEHTOM.

Honyckaeres BMecTo Bo/IbI (BO3ayXa) HCMOJB30BATH APYTrHe KHUIAKOCTH (ra3sl), B3aUMOICH-
CTBHE KOTOPBIX ¢ KHCJIOPOIOM Ge30MacHo.

4 TpeGoBanus K ceqHaIHCTAM, OCYIIECTBIISIOMHM MOBEpPKY

4.1 K nposenenno nosepku J0MycKaloTCs THIA, H3YYHBIIHE HACTOALIYIO METOIHKY, PYKO-
BOJICTBA I10 SKCILTyaTallHK Ha JaTYHKH U CPEJICTBA IIOBEPKH.

4.2 Jlnua, nonymeHHble K NIOBEPKE AATIHKOB, M0KHBI HMETh KBTM(UKALMOHHYIO TPYIIILY
1o Oe3onacHocTH He HHxKe [11.

4.3 K npose/ieHHIO NOBEPKH JOMYCKAIOTCS JIHIE, ABJISIONHECS CHEMHATACTAME IOpHIHYe-
CKOT'0 JiMla WM HHAMBHIYA/IbHOTO NIPENPHHAMATE!IS, AKKPEIHTOBAHHOTO Ha ITPABO MOBEPKH.



5 MeTpojiornveckne 0 TeXHHYeCKHe TPeGOBAHMS K CPEACTBAM MOBEPKH )
5.1 Tlpu mpoBeeHHH MOBEPKH PEKOMEHAYETCS NMPUMEHATH CPENCTBA TOBEPKH, NPUBEIEH-

HBIE B Tabnune 2.

5.2 Bee cpeacTBa noBepKH JOJDKHBI ObITh MCTIPABHBI, TIOBEPEHb] HIIH aTTECTOBAHBI H UMETH
CBHJIETE/]IbCTBA O MOBepKe WM 00 arrectanud. CBEJEHHSA O pe3yjabTarax IIOBEPKH JOJIKHBI OBITH
BK/IIOYCHBI B Denepanbubiil HHGOpMaunoHHbli GoH/ 10 00eCIeYeH IO eIHHCTRA H3MEpPEHHIH.

Ta6auna 2 - [lepeueHsb cpeCcTB OBEPKU

Onepanuu
TIOBEPKH, Tpedyto-
IIHe IPUMEHEHHE
CPEJCTB MOBEPKH

MeTponoruueckue u TeXHHYECKHEe TpeGOBaHUS
K Cpe/ICTBaM I0BEPKH, He0OXOIUMEIE I
IPOBEICHHS NTOBEPKH

[lepeyens pexoMeHTyeMBbIX
CPEJICTB OBEPKH

KonTpons
YCIIOBHIA
MIOBEPKH

CpencTsa u3smMepeHnii TeMIepaTyphl OKpyKato-
e cpeasl B quanaszone ot 15 10 30 °C ¢ abeo-
JIIOTHOH MOTPEMIHOCTEIO He Gostee +0,3 °C;
CpencTBa H3MepeHUii OTHOCHTENIBHOM BIAKHO-
CTH BO31yxa B auanazone ot 20 10 90 % c ab6-
COJIOTHO#M MOrpelHOCTRIO He Gonee £2 Y%

Cpenctsa n3amepennii atMochepHOro AapieHus
B nanaszone ot 86 no 106 kITa ¢ aGcomorHo
NIOrpeIHOCThIO He Gonee 0,25 k[1a

Tepmorurpomerper UBA-6
(Per. Ne 46434-11)
[Tpu6ops! koMGHHHPOBaHHEIE
Testo 622 (Per. Ne 53505-13)

BapomeTps! paGoune ceresbie
BPC-1M (Per. Ne 16006-97)

8 Iloaroroska k
NIOBEPKE U ONpo-
OoBanue cpejicTa
H3MEpEeHHii

9 Onpenenenne
METPOJIOTHYECKHX
XapaKTepHCTHK
CpencTBa u3Mepe-
HHH

PaBoune sranonsl, Paboune ranoHs: 1-ro,
2-r0, 3-T0 pa3psaaa B COOTBETCTBHH ¢
npukasom ®enepanbHOro areHTeTBa 1o
TEXHHYECKOMY PeryJIHPOBaHUIO U
MeTponorud ot 29 uionst 2018 r. Ne 1339
B mHanasone or MuHyc 100 kITa xo 100 MITa;
ot 0 10 400 MITa.

ManoBakyyMMeTpsI rpy3onopm-
HeBele MBII-2,5
(Per. Ne 1652-99)
3a1aTuNKH aBJIEeHUs
Bo3ayx-1600, Bo3ayx-4000
(Per. Ne 12143-99)
Kommiekest st uamepenus
AaBneHus uuporsie UITI]
(Per. Ne 6788-03)
Manomerps u36pITOUHOTO
JlaBJICHHS TPY30NIOPIIHEBEIE
MII-2,5; MI1-6; MII-60;
MII-250; MIT-600; MII-2500
(Per. Ne 31703-06)
Manomerpsr rpyzonopiseBsie
MII (Per. Ne 52189-16)
Manomertps! rpy3onopuiseBsie
cepuu P (Per. No 56428-14)
Kamubparop nasnenus
CPG1500, mozens CPG1500-
ST-Z-S-BG670-MPSZ-F3-W

Paboune sramonsi, Paboune sranons! 1-ro 2-ro
3-ro paspsijia B COOTBETCTBHH ¢ mpHKazom De-
ACPaTbHOTO areHTCTBA 110 TEXHHYECKOMY
PETyIHPOBAHHIO H METPOJIOTHH
ot 06 nexabps 2019 r. Ne 2900
B nuanasone ot 0,1 I1a 5o 10 MIla

ManomeTpsl rpysonopuineBsie
cepun 2000, mom. 2465, 2468
(Per. Ne 40259-08)
Manometpsr abconoTHOro
nasienuss MITAK-15
(Per. Ne 24971-03)
Bapometpst 06pasnosie
neperocHsle bOII-1M
(Per. Ne 26469-17)




[Iponomxenue tabiuisi 2.

Onepauuu nosep-
KH, Tpedyromue
NPpUMEHEHHE
CPEJICTB MOBEPKH

Merponorudeckue u TexHuyeckue TpeboBa-
HHS K CPECTBAM NOBEPKH, HEOOXOAUMBIE /ISt
IPOBEIEHHS TOBEPKH

Ilepeuens pexoMeHyeMBIX
CpeJICTB MOBEPKH

8 Iloaroroska k
IIOBEPKE U OIIPO-
OoBaHue cpe-
CTBa H3MEPEHHH

9 Onpenenenne
METPOJIOTHYECKHX
XapaKTepUCTHK
CpezcTBa U3Me-
peHMii

MukpomMaHOMETpBI KUIAKOCTHBIE
KOMIIEHCAIIMOHHBIE C MHKPOMET-
puyeckam BuHTOM MKBK-250
(Per. Ne 22995-02)
Mukpomanomerpsl MM-250
(Per. Ne 1182-58)
MuxpomanoMeTpsl 06pasiio-
Bble 1-ro paspsna MKM-4
(Per. Ne 3950-73)
ManomeTpsl rpy3omopuiseBbie
cepun 2000, mox. 2482
(Per. Ne 40259-08)

Bropuynere stanonsl, PaGoune sranonst 1-ro,
2-r0 ¥ 3-T0 pa3psa B COOTBETCTBHH C ITPHKa-
30M DenepabHOrO areHTCTBA 110 TEXHIYE-
CKOMY pPeryJIMpOBaHMIO H METPOJIOTHH OT 3 1
asrycra 2021 r. Ne 1904
B auanasose ot 0 g0 100 xI1a

Paboune stanons! 1-ro, 2-ro u 3-ro pa3spsia B
COOTBETCTBHH C npHKa3oM PenepansHoro
areHTCTBA M0 TEXHHYECKOMY PeryJIHpOBaHHIO
H MeTposioruH ot 06 okTsa0ps 2018 r.

Ne 2091 B nuanazone ot 4 g0 20 MA
PaGoune stanonst 1-ro, 2-ro u 3-ro paspsia s
COOTBETCTBHH C NpHka3oM DenepanbHoro
areHTCTBA I10 TEXHHUYECKOMY PEryIHpOBAHHIO
1 MeTponoruu ot 30 nexabps 2019 r. Ne 3457
B auanasone ot 0 mo 10 B

My sTMeTpEI HpPOBEIE
Agilent 34410A, Agilent 34411A
(Per. Ne33921-07)
MyneTumeTps! uudpossie
34401A, 34460A, 34461A
(Per. Ne 54848-13)
BosnbT™eTps! yHuBEpCcanbHbIe
uHupoBLIe
GDM-8245, GDM-8246
(Per. Ne 34295-07)

Mepa snexTpryeckoro conpo-
TUBIIEHHUS MOCTOAHHOI'O TOKA
MHoro3HayHas P3026-1
(Per. Ne 56523-14)
Mepsl atexTprueckoro co-
IIPOTHBJICHHS MHOTO3HAYHbBIE
AKHII-751x
(Per. No 85163-22)

PaGoune stasnonsr 1-ro, 2-ro u 3-ro paspsiza
COOTBETCTBHH C npuKaszoM DeepaibHOro
arcHTCTBA [10 TEXHHYECKOMY PEryIHPOBaHHIO
1 MeTponoruu ot 30 nexabps 2019 r. Ne 3456
Jluanason BocnpousBeieHHs 3HAYCHHUI
3IEKTpUYecKoro conportusiaenus ot 0,01 go
111111,1 Om

[lepconanbuplit KOMIBIOTEp ¢ OMepalMOHHOI cHCTeMOl He Hike Windows XP
H YCTaHOBJICHHBEIMH IPOTPAMMAMH;

- CorrectZeroPGAI (TO/IBKO /U IATYHKOB ¢ TOKOBBIM BBIXOAHBIM CHTHAJIOM).

- CorrectZeroPGAU (TonbKO 17151 JATYHKOB C BOJNBTOBBIME BBIXO/IHBIMH CHTHa-
JIaMHu).

- Midal5Tool, Midal5Tool Modbus (TONIBKO ANl TATYHKOB ¢ LU(POBHIM BbI-
XOIHBIM CHTHAIOM).

YerpotictBo cBssn MUJIA-YC- 411 (115 JaTYHKOB ¢ BBIXOZHBIM CHIHAIOM
oT 4 10 20 MA).

Yerpoiictso cBasu MUJIA-VC- 412 st 1aTYMKOB ¢ BBIXOZHBIM CHIHAIOM
01 0,4 102 B; 010,5 104,5B; 010 110 5 B;or0 10 10 B; ot 1110 5 B.
Yerpoiictso cBasn MUJIA-YC- 408-UART /15 1aTUHKOB ¢ BBIXO/JIHBIM CHTHa-
nom unTeppeiica UART ¢ mpotokonom Mida, untepdeiica RS-485 ¢ IIPOTOKO-
oM Mida.

Yerpotictso cazn MUJIA-YC-408(410)-RS485 nis 1aTuHKOB ¢ BBIXO/IHBIM
curnanoM unrepdeiica RS-485 ¢ nporoxonom Modbus.

KaGens USB 2.0 A-Male -B-Male.

KryT JUIsl NOAKIIOYEH S YCTPOHCTBA CBA3M K JATUHKY.

Vicrounuk nuranms mocrosHHoro HampsokeHus B5-44. TY 4E83.233219-78.
Boixoanoe Hanpsokenue 0 - 30 B.




[Tponomxenne Tabiauib: 2

[Ipumeyanue:
1 [lomyckaeTcs npuMeHEHHE AHAJIOTHYHBIX CPEICTB MOBEPKH, OOECICYHBAROIIAX TpebyeMyio
TOYHOCTB NEPEAaly eAUHHUL] BEJIHYHH IOBEPAEMOMY CPEICTBY H3MEPEHHIA.

6 TpeGoBanus no obecrneuennio 6€30NaCHOCTH MPOBEIEHHS NOBEPKH
6.1 Ilpu mpoBeneHHH MOBEPKH CleayeT cobmoaaTh obmue TpeGoBaHHs Ge30NaCHOCTH pH
pabore ¢ narunkamu gasienus (cm. [OCT 22520-85).

7 Buemnuii ocMOTp cpeacTBa n3MepeHHii

7.1 Tlpn npoBENCHHH BHELIHETO OCMOTPA IOIDKHO OBITH YCTaHOBJIEHO COOTBETCTBHE
AATYUKOB CIEAYIOLMM TpeOOBaHUSIM:

7.1.1 TloBepsiemMble HaT4MKM HE JO/DKHBI HMETh NOBPEKNACHHH, NPENATCTBYIOIMX HX
TIPUMEHEHHIO;

7.1.2 MapkupoBKa J1aT4HKa JOJDKHA COOTBETCTBOBATH JIAHHBIM, YKa3aHHBIM B MacIopre.

8 IToaroToBka K noBepKe H onpodoBanue CpeacTBA H3MePeHHii

8.1 IloaroroBka k moBepke

8.1.1 O3HaKoMBTeCh ¢ pyKOBOJCTBOM 10 IKCILTyaTALH MJIBI".406233.090 P2

8.1.2 ToarotossTe o6opymoBaHue u CpeACTBa M3MEPEHHsA, yKasaHHble B Tabiuuue 2, K
paboTe B COOTBETCTBHH C HX SKCILTyaTAHOHHOM JNOKyMEHTaIHei.

8.1.3 TIlepen npoenenuem IIOBCDKH  CJIElyeT MpPOBEPHTH TI'EPMETHYHOCTH CHCTEMBI,
COCTOAMICH M3 COEMHHTE/bHBIX JIMHUH M 06pPa3LOBBIX npubopoB, naBneHHeM, pasHbM 120 % ot
BEPXHETO Tpe/iesia U3MEpeHHH moBepsieMoro narymka. [Ipu ompenenenny TePMETHYHOCTH CHCTEMY
OTKITIOHAIOT OT yCTPOHCTBA, CO3/RAIOIIEr0 JaBiaeHue. CHCTEMY CYUHTAIOT TePMETHYHOM, ecIH mocie
TPEXMHHYTHOH BBIAEPKKH I10J] JaBJIEHHEM B TEUCHHE nocneayrommx 2 MHH B Hell He Habmonaercs
MaJCHHUS JIaBICHUS

8.2 OnpoGoganue cpezcTBa H3MepeHUil

8.2.1 Ipu onpoGosanun npoBoasTes CIICTYIOLIHE OTIePALIHH:

- pyHKUMOHMPOBAHHUS KOPPEKTOpa HYJIS;

- MOJICTPO#Ka HAYATBHOTO 3HAYEHHS BBIXOHOTO CHIHAIA (1ipH HEOOXOIUMOCTH);

- IPOBEpKA repMETHYHOCTH JaTYHKA.

8.2.1.1 OnpoGoBanue u HacTpoiiKa AaTIHKOB C BBIXOJTHBIMH CHTHamamu ot 4 10 20 MA; ot
0.4 10 2,0B; 071 0,5 104,5B; 010 10 5 B; o1 0 10 10 B; ot 1 10 5 B; (komp! BIXOAHOrO curaana 01,
051, 052, 053; 054; 056, COOTBETCTBEHHO) 3aK/IIOYACTCS B CIIEIYIOMEM:

- 3a/1a0T Ni'0boe, He npeskimaomee 25 % ot BCPXHETO Mpe/ie/ia H3MEPeHHs JIaTYMKa, 3Haue-
HHAC H3MEPACMOTO JaBICHHS, QUKCHPYIOT HCXOJIHOE 3HAYEHHUE BHIXOAHOTO CHIHAJA:

- KOPPEKTOp HYJIs I0BOPAYMBAIOT 110 4acoBol cTpesnke. [Iph 3TOM 10/5KHO HAGIOIaTECS H3-
MEHEHHME BLIXOJHOTO CHrHama. 3aTeM KOPPEKTOp Hyiis MOBOPAYMBAIOT NPOTHB YacOBOH CTPEJIKH.
Ilpu 3ToM nOMKHO HAGMOMATECS W3MEHEHHE BHIXONHOTO CHIHANA B POTHBOIIOJIOKHYI) CTOPOHY.
3aTeM 3aja10T aBIeHHE, COOTBETCTBYIOLIEE HIDKHEMY TIPE/IETy H3MEPEHHS H BpallleHHe KOppeKTopa
HYIIi yCTaHABIMBAIOT HCXO/IHOE MK JIpyroe, Gosiee TOYHOE (IIpH HEOBXOAUMOCTH) 3HAUCHHE BBIXOJI-
HOTO CHTHaJIa.

Ipumeyanne - Koppekims HayaibHOrO 3HAYeHHs BBIXOAHONO CHIHA/IA naT4yuKoB Oe3 moj-
CTPOCYIHBIX PE3HCTOPOB OCYIIECTBIIACTCSA B COOTBETCTBHH C IPUIIOKEHHAMH A, B, B, T,

8.2.1.2 Ilpu onpoGoBaHWH AATYMKOB c BBIXOJHBIMH cHrHanamu ot 04 10 2,0 B u
ot 0,5 10 4,5 B ¢ konamu BeIXogHOr0 curuana 058 u 059, cooTBeTCTBEHHO (MMEIOT POMOPLHOHATE-
HYIO 3aBHCHMOCTb  BBIXOJHOTO CHIHAla OT HANPSKEHHS NHTAHUS W MOJCTPOEYHbIE PE3UCTOPEI

HYJIA U JIHANa3oHa) MOJKIIYAI0T AaTIHK K TPY30NOPIIHEBOMY MaHOMETPY MM JPYTOMY 3a1aTdHKy
JaBIICHHS.



BKIIIOY2IOT IaTYHK B 3NEKTPUYECKYIO CXEMY, MOKa3aHHY0 Ha pucyHke JI.1 mpumoxenns [l
Jlo moakmoueHHs JaTYMKAa HANPAKEHHE HCTOYHMKA THTAHMA JOMKHO OBITh YCTAHOBIGHO C
MOTPEMIHOCTRIO He boiee +2 % OT HOMMHAIBHOrO 3HaYeHHs. BKIIOYAIOT MUTaHUe, BBIICPKHBAIOT
JaTYHK BO BKJIIOYEHHOM COCTOSHUH B Te4eHHUe HEe MeHee 30 MUHYT.

3ateM cieayer:

1 Wameputs u 3adukcupoBath (3amucats) (akTuueckoe HanpsukeHHe nutaHds Uy, yCTaHo-
BHUB NepeKmoyaTess S1 B nonoxenue 1.

2 HomuHanbHOE 3HAYEHHE JIHANa30HA BBIXOAHOTO cHrHama aatdmka (Us-Ugy) pa3zenuTh Ha
HOMHHA/IBHOC 3HAYCHWE HANPHKCHHUS NHTaHWS Uppy W yMHOXHTH Ha (aKTHYecKoe (M3MepEeHHOE)
3Ha4YeHHE HanpsokeHus nutanus Uyr. 3auKcHpOBaTh M0IyYeHHOE 3HAYCHHME.

3 VcranoButh nepekmoyarens S1 B monoxkenue 2. [ogats naBieHue Pryn, cOOTBETCTBYIO-
I€C HHWIKHEMY INpEZeTy M3MEPEHHS MOBEPAEMOro (NPOBEPAEMOro) AaT4ydka. M3MepHTB BBIXOZHOM
curiall Uno u 3aduKcupoBaTh 3HaueHHE.

4 PaccunTarh 3HaYeHHE BEIXOJHOTO CHIHANA aTunKa Upp NPH JABICHHH, COOTBETCTBYIOIIEM
BCPXHEMY MPEAETY H3MEPEHH, CII0XKHUB 3HaueHHe Uy ¢ pe3ybTaToM BEIMHCICHHH 110 1. 2.

5 Ilontats Ha naTumk AaBleHHe Piikc, COOTBETCTBYIONIEE BEPXHEMY peJiesty H3MEpEeHHU.

6 BcTaBuTh %ano OTBEpPTKH B LIUIMI MOBOJIKA PEryIHPOBOYHOrO PE3HCTOpa «IHama3oH» H,
Bpaias €€, yCTaHOBHTh 3HAYEHHE BBIXOJHOTO CHIHala, paBHOE Upp C MAKCHMAIBLHO JOCTHIKHMOI
TOYHOCTBIO.

7 Paccunrtarh (hakTHYECKOe 3HAYEHHE BBIXOAHOrO curHana Upe NPH HHXKHEM IIpejierne
U3MEPACMOTO JaBNEHHS Puyry, pasieuB HOMHHATBHOE 3HAYEHHE HUKHETO NpEIEeNa BBIXOAHOIO
curiana Uy Ha HOMHHATbHOE 3HAYEHHE HANPSKEHHS muTaHus Upzy M yMHOXKHB Ha (akTuyeckoe
3Ha1eHHe HanpsDKeHUA MuTaHust Uz, 3adukcHpoBath pesyibTar pacyera.

8 Ilonatp Ha natyuk AaBieHue Puyy, COOTBETCTBYIONIEE HIDKHEMY TIpeieTy U3MepeHHsl.

9 BcTaBHTR XKalo OTBEPTKM B ILUTHI IOBOJKA PEryJIMpOBOYHOIO PE3UCTOPA «HOIbY H,
Bpamas €€, yCTaHOBHTH 3HA4YEHHE BBIXOJHOIO CHIHala, paBHOe Unp ¢ MaKCHMAIbHO MOCTHIKHMOM
TOYHOCTBIO.

[Ipumeuanms:

U — daktrueckoe 3nauyenue HaIpsKEHUS MUTaHus, B;

Usp — BepxHee npe/ie/ibHOe 3HAYEHHE BHIXOHOTO CHrHAMA, B:

Uk — HiKHee mpe/IeNbHOe 3Ha4eHHe BBIXO/IHOTO CHIHAMA, B;

Unir — HOMUHATBHOE 3HAYCHME HANPSKEHHs [IMTaHus, B;

Un— pakTudeckoe 3HaueHne HANPSIKEHHS UTAHHUS, B;

Pz - nvoxamit mpesien usmepenus nasnenus, MIa;

Puyarc — BepxHuit ipeien H3MepeHus naBneHus (paspexenus as JIB), MITa.

Bee n3Mepsiemble BenHunHBI GUKCHPOBATE ¢ MAKCHMATBHOM TOYHOCTBIO (ucrone30BaTh BCe
3Ha9allKe paspsaabl UH(pPOBOro HHAKNKATOPA MYJILTHMETPA).

8.2.1.3 OmnpoGoBaHue M HacTpoiKa HAYATBHOrO 3HAYCHHS (Hyas) BBIXOJHOIO CHTHaNA
AAaTYAKOB € UM(POBBIM BBHIXOJHBIM CHTHANOM TPOBOJMTCS B COOTBETCTBHH C METO/IHKaMH,
H3NOMKCHHBIMH B TIPHIIOKEHUH «A» — JUIs JATINKOB C BHIXOJHBIMH CHrHANaMH HHTepdeiica UART ¢
npotokonom Mida, mntepdeiica RS-485 ¢ nporokomom Mida (kogaMM BBIXOZHOrO CHrHana
061-063), u B npuokerun «B» — 151 JATIHKOB C BHIXOIHBIM CHIHATOM untepderica RS-485 ¢ npo-
ToKos10M Modbus (ko BeixoxHoro curaaia 064.)

8.2.1.4 B pmarumkax ¢ BBIXOJHBIM CHTHAJIOM B BH/I€ HANPSIKEHUS IMTOCTOSHHOIO TOKA, C
NPOTIOPUHOHAIILHOH 3aBHCHMOCTBIO OT HampsikeHus nutanus ot 0,4 10 2,0 B u ot 0,5 no 4,5 B (xo-
Abl BEIXOHOTO curHaia 055 u 057, coOTBETCTBEHHO) KOPPEKTOPBI HY/IS H HANA30HA OTCYTCTBYIOT.

8.2.2 I'epMETHYHOCTH JATYHUKOB TPOBEPSIOT 1O MeToHKe 8.1.3. Honyckaetcs onpenenenue
FCPMETHYHOCTH 1aTYHKa COBMEILATE C ONpEe/IeIeHHEM IepPMETHYHOCTH CHCTEMEL.
[IpoBepky repmeTHdHOCTH 1ATYHKOB PA3HOCTH JIABJICHHMIL [IPH MOBEPKE HE IPOBOJIIT.

8.2.3 Pe3ynbTathl 0npo6OBaHHs CYHTAIOTCS TOJIOXKHTEIBHBIMH, €CITH BBITOIHSIOTCS MPOIe-
AYpbl, H3TI0KEHHBIE B I1.11. 8.2.1.1 — 8.2.2.



9 Onpenenenne METPOIOTHYECKHX XapAKTEPHCTHK CPEICTBA H3MepeHHii

9.1 Onpezenenne OCHOBHON MPHUBEIEHHON MOTPEIIHOCTH aTUHKA

9.1.1 OcHoBHYIO NMpHBEJECHHYIO (K AHANa30Hy H3MEPEHHH) IOrPeIIHOCT JaTYHKA ONpesie-
JISIFOT 110 OJTHOMY M3 Crioco0oB:

1. Ilo osramomy Ha BXoJe JaTyWKa YCTaHABIMBAIOT W3MEPSEMBIA Mapamerp, paBHbI
HOMHHAJIbHOMY, & IPYTHM 3TaJIOHOM U3MEPSIOT 3HaYE€HHE BBIXOJHOIO CHIHAJIA.

2. Bapbupys naBieHne Ha BXOJle JaT4HKa, II0 STATOHY HA BBIXOJE JaTYMKA YCTAHABIHBAIOT
Pacu€THOE 3HAYEHHE BBIXOIHOTO CHTHANA, COOTBETCTBYIOIIEE HOMHHAILHOMY 3HAYEHHIO H3MEPSAEMO-
ro napamerpa (ZaBleHHs), a Mo APYTroMy STATOHY M3MEPSIOT 3HAYEHHe 3TOTr0 MapameTpa Ha BXOIE
JlaTYHKa.,

3. CpaBHeHMEM 3HAYEHHS (B €IMHHLAX M3MEPEHHs JaBIEHHS) BHIXOJHOTO CHTHAIA noBepse-
MOTO0 JaT4iKa (15 1aTINKOB ¢ HH(POBBIM BBIXOAHBIM CHIHATIOM) H 3TAIOHA.

I1pn noBepke Aar4mka 1o ero MHGPOBOMY CHrHATY K BBIXOIY JATUHKA MOJK/ITIOUAIOT YCTPOH-
cteo cBasu MUJIA-YC- 408-UART mna natuukoB ¢ BeIXoaHbIM curnaiom uatepdeiica UART ¢ mpo-
TokosoM Mida; mmbo ycrpoiictBo cBsisu MUJIA-YC-408(410)-RS485 i 1aTYMKOB ¢ BBIXOIHBIM
curnanom uHTepderica RS-485 ¢ nporokomom Modbus u Mida, nepconabubiii KOMITBIOTEP ¢ yeTa-
HOBJICHHBIMH nporpammamu Midal5Tool, Midal 5Tool Modbus B cootBeTcTBHY ¢ mpHIOKeHHEM «[]».

[Ipumeyanus

1 JTaT4auky MOAKIOYAIOTCS K YCTPOMCTBY CBA3H H Yepes Hero K NEPCOHAIbHOMY KOMITBIOTEPY
C MOMOIIBIO KaOeieH, BXOAAIIMX B KOMILIEKT IOCTABKH YCTPONCTB CBSI3M.

2 Wcnonuenue xabes, NOAKIFOYAEMOTr0 K JATYHKY JOTKHO COOTBETCTBOBATD THITY 31€KTpHU-
YECKOro MOAKIOYEHHS aTYHKA.

3 Iuranue naT4nka OCYIIECTBIAETCS OT YCTPOHCTBA CBA3H.

Ilpu nosepke maTumMKOB ¢ IpeeoM U3MeEpeHHii B 061aCTH paspexxenus:, pasubiM 100 kI]a,
AOMyCKAcTCs yCTaHAB/IMBATE MAKCUMAIbHOE 3HAYEHHE paspexenus B npeznenax 0,90 — 0,95 ot armo-
cheproro (6apomerpudeckoro) nasnenns Pg.

IIpn nosepke naTuuKoB aGCOMIOTHOrO JABJICHHS B KAYecTBe NepPBOil NpOBepseMOil TOYKH
IPMHUMAIOT 3HAa4CHUE JaBneHus He Oonee 10 % nmamaszoHa W3MepeHHil, HO He NMPEBBINAIONIEE Te-
KYIIEro 3Ha4eHHs aTMOC(EPHOTrO JIaBIICHHSL.

9.1.2 Tlpu BhIGOpe STAIOHOB S OIpeesIeHHs NOTPEeNIHOCTH JaT4YvKa MO/UKHBI OBITh
COOJIIOIEHBI CITETYIONIHE YCIOBHUS:

9.1.2.1 Ilpu mosepke no cmocobam 1 u 2 (. 9.1.1) 1 onpeneneHuy 3HAYEHUH BHIXOJHOTO
CHIHaJIa MOBEPSEMOro JaTUHKa B MA:

2 2
A, ” A,

5 - ; : 100<a, -|y| 9.1)
MAKC MHH MAKC MHH

rae: Ap — mpeen nomyckaeMoif aGCOMIOTHOM MOrpelmHOCTH 3TAN0Ha, KOHTPOJIHPYIOIIEro
BXOAHOH mapaMeTp INpH [aBICHWH WM pPa3pekeHHH, pPaBHOM JHAMa3oHy H3MEepeHHiH
nosepsaemoro naryuka, Mlla, xI1a u ap.;

Prarc — BepXHHii Ipe/ien usMepeHuit nosepsiemoro aaruuka, Mlla, xI1a u ap.;

Py — Hyokamit npeien H3Mepenuit moBepseMoro aarunka, MITa, k[1a i ap.;

A1 — npejien gomyckaemoii abCOMOTHOM MOTPENIHOCTH 3TANOHA, KOHTPOJIMPYIOIIETr0 BBIXO/I-
HO# CHTHAJI, IIPH BEPXHEM IPE/IETbHOM 3HAUeHHH BBIXOAHOTO CHIHANA MOBEPSAEMOT0 JaT4HKa, MA;

Imaxc, Immr — COOTBETCTBEHHO BEpXHEE M HIKHE® IpPeebHbIE 3HAYCHHS BBIXOIHOTO
CHTHana, MA;

(p— OTHOLICHHE MNpe/ieNa IOMyCKaeMOro 3HAYeHHs MOTPEIHOCTH ITATOHOB, PHMEHIEMBIX
TIPH HIOBEPKE, K IIPE/ey JI0yCKaeMOTO 3HA4YEHHs OCHOBHOH MOrPELIHOCTH MOBEPAEMOTr0 [aTIYHKA.

¥ ~ TIPEJEN I0NMyCKaeMOH OCHOBHOM IOTPELIHOCTH MOBEPSEMOro AaT4HKa, % HOPMHpYIO-
IIEro 3HAYCHHS,

9.1.2.2 npu nosepke no crocobam 1 u 2 (m. 9.1.1) u ONIPE/IC/ICHHH 3HA4YEeHHH BBIXOIHOIO
CHrHaa B MB 10 NaJIeHHIO HAaNPSUKERNA Ha STAIOHHOM HAarpy304HOM COIPOTHBJIEHHH



2 2 A 2
AP + AU + R
thnﬂ{(.‘ - PMHH UMAR'(‘ - UM!’!H 3r

100<a, |y 9.2)

rAe Ay — mpejient [omycKaeMOH abCoMOTHOM NOTPElIHOCTH 3TANOHA, KOHTPOIHPYIOLIETo
BEIXOJIHOM CHIHAl, TIPH BEPXHEM MPEJIE/ILHOM 3HAYEHMH BBIXOJHOTO CHIHAIA MOBEPSAEMOTro

narynka, MB;
Umare , Uvpir — COOTBETCTBEHHO BEPXHEE M HHIKHEE NIPE/ICIbHBIC 3HA4YEHUS BHIXOJHOTO

CHrHasIa OBEPAEMOro 1aTunka, MB, onpenensemsie no dpopmynam:

Umakc= Imakc-Ror " Usinr= v Ror,

AR - ipenen omyckaemoit a6comOTHO TIOTPEITHOCTH 3TATOHHOTO COIPOTHBIIEHHS Ra7, OM:
Ro5r - 3Hauenue TanoHHOrO CONpoTHBIEHHS, OM.

9.1.2.3 Ipu nosepke 1o criocoby 3 (1. 9.1 .1) natymKoB ¢ HH(PPOBLIM BHIXOIHBIM CHIHATIOM

[ A J-IOOSaP-y, (9.3)

Rmm" L amn
rae Bce 0003HaY€HHs T€ XKe, YTO U B popmye (9.1).

9.1.2.4 Tlpu noBepke JaTYMKOB a6COTIOTHONO AIaBJICHHSA C UCITOJIb30BAHUEM JTAJIOHOB H30bI-
TouHoro nasnenus u CH atmocdeproro (Gapomerpuueckoro) gasjieHus

A 2 A 2
< - . 100<a, -y (9.4)

P MAKC — F MHH P 5.MAKC — £ B.MHH

Ap, Pymac,, Py~ T0 %e, 4TO | B (opmye (9.1).

Ap — nipenen ponyckaemoit aGcomOTHOMN morpemuoctd CH armocdeproro (6apomerpuye-
cKoro) nasnenus, MITa, x[Ta u ap.;

Pr.maic — BepxHuuii npenen u3mepernit CH armocheproro (bapometpuueckoro) nasnenus,
Mlla, xITa u ap.;

Pryun — Auokauit npenen usmepenuit CU armocdeproro (bapomerpryeckoro) naBmneHus,
MIIa, xITa u ap.

9.1.3. PacyerHble 3HAYeHHS AHAJIOT'OBBIX BBIXOJIHBLIX CHUTHAJIOB TOBEPAEMOro AaT4yHKa JUIs
3aJaHHOT0 HOMHHAJIBHOTO 3HAYECHHUS H3MepAeMoro nasnenus P onpenenstor no topmynam:

9.1.3.1 PacuétHsle 3Ha4YeHHs TOKOBOrO BBIXOZIHOTO CHTHalla MOBEPAEMOr0 JaT4MKa IUId
3a/1aHHOTO 3HA4YCHHS BXOJHOH H3MEpSAeMOH BeTHYHHBI OnpezessioT no Gopmye:

(Y |
Z, =FM(P—&W)+IM5 9.5)

MAKC PM%‘I

rae I, — pacuéTHOE 3HAYEHHE BHIXOJHOIO CHrHAA MIOCTOSTHHOI'O TOKa (MA);

P — 3HaueHHe H3MeEpAEMOTO NABIEHHUS, MIla, xITa u ap.; w1s maT4mkos, HAaCTPOEHHBIX B
AMaNa3oHe OT U30BITOYHOrO JaBICHHS JI0 pa3peskeHus, 3HaueHn e P B 00J1aCTH pa3pekeHHs MOJICTaB-
ngercs B popmyiy (9.5) co 3HaKoM MHHYC;

Ivarc, Immy — COOTBETCTBEHHO BCPXHCC H HHMXKHEE Ipe/ie/IbHbIC 3HAYEHHs BBIXOIHOIO
CHTHaia, MA;

Prakc — BepxHuit npenen H3MEpeHH I noBepsaeMoro naruuka, MI1a, kl1a u Ip.;

Py — HYOKHEIT pesen u3MepeHuit noeepseMoro naruuka, MIla, kI1a u sp.;



9.1.3.2 PacuérHple 3Ha4eHHMs BBIXOJHOTO CHTHAla JAaTYAKA C TOKOBBIM BBIXOIHBIM
CHTHAJIOM, BBIPQXKCHHbIC B HAIIPSHKEHHHU TOCTOSHHOTO TOKA, ONPE/IENSIOT 110 GopMyIIe:
Uy = Rom - I (9.6)
rae: Up— pacu€THoe 3HaYEHHe NaJeHNs HaNMpsUKEHHs Ha STAIOHHOM COTIPOTHBIeHHH, MB, B;
I, — To xe, 4yto u dopmyre (9.5).

9.1.3.3 JIns 1aT4MKOB ¢ HH(POBBIM BEIXOAHBIM CHTHAIOM PACYETHBIE 3HAYEHHS BEIXOIHOTO
CHTHaJIa COOTBETCTBYIOT HOMHHAIIGHBIM 3HAYEHHAM BXOHOMN H3MepSeMO BEJTHYHHEL

9.1.3 OcHOBHYIO OTpENTHOCTh M BAapHALIMIO ONPEAENSIOT 0 Pe3y/IbTaTaM 3aMepoB IPH
TATH 3HAYCHUSX M3MEPAEMON BEJIMYMHBI, I0CTATOYHO PABHOMEPHO PACIIpPE/IE/IEHHBIX B JMANa30He
H3MEPEHUH, B TOM YHC/IE NP 3HAYEHHSX M3MEPAEMON BEIMYHHBI, COOTBETCTBYIOUIMX HIKHEMY H
BEPXHEMY NPE/C/ILHBIM 3HAYEHHSM BBIXOJHOTO CHIHaMA. VIHTepBaT MeX/1y COCeTHUMH 3HAYECHUSIMH
H3MEPAEMOH BETHYHHEI HE JI0JUKeH NpeBbimath 30% Juana3ona H3MepeHuil.

OCHOBHYO MOTPENIHOCTD U BAPHALMIO ONPENEAIOT PH 3HAYCHHH H3MEPSAEMOH BEIUYHHBI,
TIOJTyYCHHOM IIPH NPHOMXEHHH K HEMY KaK OT MEHBIIAX K GOMbIIMM (IIPAMOIt X0Z), TaK M OT 6OJIb-
IIHX K MEHBIIHM (0OpaTHBIH X0/1) 3HAYEHHSIM.

3aMepel IPOU3BOMIAT HE MEHEE YeM IIPH [STH 3HAYCHHSX H3MEpPSeMOro IaBIeHH s, pacrono-
KCHHBIX PaBHOMEPHO I10 BCEMy JIHAIa30Hy, BKIIOYas MHHUMAIbHOE 1 MAKCHMAIILHOE, TIPH TIPAMOM
(naBjieHHe MEHSETCs OT MHHHMATBHOTO 0 MaKCHMAIbHOTO) H 00paTHOM (JaBICHHE MEHSETCS OT
MaKCHMAaJIBHOIO JI0 MHHHMAITBHOTO) XO/I€.

9.1.4 Onpezenenye OCHOBHOH IOrPENIHOCTH JATIMKOB abCOMIOTHOrO jasjienus ¢ BITU
Bemme 1 MIla nomyckaeTcst IpoBOMTE ¢ HCMOMB30BAHAEM 3TATOHOB H3GBITOYHOLO nasyeHus u CU
arMocepHoro (6apomeTprdeckoro) Aasnenus (HampuMep, BOII-1M).

9.1.4.1 B oToM cityuae MOBepKy JaTYHKa BEIIONHSIOT MpHU 1oz1aye H30BITOYHOTO AaBJICHHS 1
PaspexkeHNsI, paCUCTHBIC 3HAYECHAS KOTOPBIX ONPEJENSIOT ¢ YUETOM AeHCTBHTENLHOTO 3HAYCHHS AT-
MOC(EPHOrO 1aBIECHHS B [IOMELIEHUH, TIE IPOBO/IAT IIOBEPKY.

PacuéThble 3HaueHus H30BITOUHOTO NABICHNAS 1 PaspeKeHus BBIYHCIIAIOT 110 (opMyIIam:

P(s) = Pa— Py, ©.7)
Py = Pg— Py, 9.8)

rae P, — u3MepsieMoe 3HaYeHHe abCOFOTHOTO nasnenus, Mlla;
Ps — atmocdepHoe faBnenne B noMemeHuy, rae poBOAAT noBepky, MIla;
P(+) — 130BITOYHOE IaBNICHHE, I01aBAEMOE B naryuk, Mlla;
P(-) — pa3pexenue, coznaBaemoe B naryuke, MIla

9.1.4.2 PacyéTHble 3HAYEHHs TOKOBOTO BBIXOJHOI0 CHIHaja Jaryuka abCo/IIOTHOrO JaBiie-
HH DA 3aJ1aHHH Pa3peskeHUs ONpPeeNsioT o Gpopmyne:
By - P(—)

Fua)

rae I, Iuun, Inakc, — To xe uto B popmye (9.5):

P5— 10 e uto B popmynax (9.7) u (9.8);

P — BEpXHHI IIpe/ie]1 H3MEPEHHIT JaTUHKa aOCOMIOTHOTO nasneHus, MIla;
Pr.), Pr-)—10 xe uto B opmynax (9.7) u (9.8).

(9.9)

I, =1y +(1MAR'(,' ‘Iwm)

9.1.4.3 PacuérHble 3HaYeHHS TOKOBOTO BEIXOJITHOTO CHI'Halla JaT4yuKa abCOIOTHOTO JaBjIeHus
NIPH 3a1aHHH NOJIOKHUTEILHOTO H30BITOYHOTO JIABJICHUS ONpenensioT no Gopmyie:
Fo+ By

P

m(a)

(9.10)

I, =1y + (IMAKC = ]MHH)

rae Bce 0003Ha4YEeHHs Te Xe, 4T U B popmyrie (9.9).



9.1.4.4 PacuérHble 3HAUEHHS TOKOBOTO BBIXOTHOT'O CHTHAja JaTyiKa abCoIIOTHOIO [1aB/IeHHS
NPH aTMOC(EPHOM JIaB/IEHHH Ha BXOJIE OMPE/IEISIOT 110 bopmyie

P
Ipzfmm'*'(l,w,u{‘_lmﬂ) : (9.11)
Rn(a)
rae Bee 0bo3HAYCHUS Te Ke, 4To 1 B Gopmyite (9.9).

9.1.5 JlomyckaeTcs KOHTPOTHPOBATE TTOKA3AHHS JaTYHKa ¢ QHAJIOTOBBIM BBIXOJIHBIM CHTHA-
JIOM B €/IMHHNAX NaBieHus. B aToMm ciyyae 3sHauenue nasneHus PacCUMTBIBAETCS 110 HHXKEIPHBEICH-
HEIM opMyJiam.

9.1.5.1 PacuerHoe 3Havenue H3MEPCHHOIO JaBJICHHA JIaTYMKAMH C BBIXOAHBIM CHTHAJIOM B
BH/IC HANIPSUKEHHS ITOCTOSHHOTO TOKA OTPe/IeNIAeTCs

a) no ¢opmyie (9.12) - a1 JATIHKOB © BBIXO/IHBIM CHIHAJIOM, UMEIOLIUM IIPOTIOPIHOHAITE-
HYIO 3aBHCHMOCTB OT Hanpsbkenus nuranus ot 0,4 mo 2,0; ot 0,5 10 4,5; ot 0,4 10 2,0; ot 0,5 110 4,5
B (xox BeIXOaHOTO cHrHANA 055, 057, 058, 059, COOTBETCTBEHHO);

Ph':ﬁ]i(PM_PH) U_UMHH + Py
UMAKC - UMHH (9'1 2)

Up

rae Py—Texyuiee 3HaYeHHE JABICHHUS O NOKa3aHusaM natunka, MIla;

Unr — HOMEHATTBHOE 3HAYeHHe HaNPsDKEHUs TUTaHus B;

Un— aktiaeckoe 3nauenne HalPsOHKEHUs TUTaHus, B;

P — BepxHRii npenen auanasona H3MEPACMBIX 1aB/ieHuH (paspexenuit 1w JIB), MITa;
Py — HYKHUI Npesen uanasona H3MEPACMBIX 1aBieHuii (paspexennii as [JVB), MITa;
U~- Tekymee 3Ha4eHme BHIXOIHOIO CHIHaNla JaT4uKa, B;

Uit — HavalisHOe (HyneBoe) 3HaueHHe BBIXOJIHOTO CHTHala, B;

Uarc — MaKCHMaITbHOE 3HAYeHHE BBIXOIHOLO cHrHana, B;

0) mo dopmyne (9.13) - s naTaHKOB ¢ BBIXO/IHBIM CHTHAJIOM, HE 3aBHCAIIMM OT HampsiKe-

HHA maTanus ot 0,4 no 2,0; ot 0,5 1o 4,5; ot 0 1o S;or0m010;0r1 105 B (KOI BBIXOZHOTO CHI'Ha-
na 051, 052, 053, 054, 056, COOTBETCTBEHHO)

U- UMMH

UAMKC . UMHH

PH=(PM_PH)

*il (9.13)

OGo3nauenus B (9.12), aHaTOrHYHEI NIPUMEHEHHEIM B hopmye (9.11);

B) 110 popmyie (9.14) — is JATIHKOB ¢ TOKOBEIM BBIXOZHBIM CHTHAIOM OT 4 110 20 MA (koz
BBIXOJHOTO cHrHaua 01)

P,=(P, —PH)[ i 1’”}’” +P, (9.14)
MAKC MHH

rae Ppy—Texyluee 3HAYeHHE NABICHUS IO NOKa3aHusAM Jartyuka, Mla;
Prr— BepxHHUH npenen auanazona H3MEPACMBIX 1aBNCHHH (paspexenuit 1 JIB),MlIa;
P — HuxHMi pe/ies IMana3oHa H3MepseMBbIX JIaBIeHHi (paspexenwuit ais JIUB), MIla;
I— Texymee 3HaueHHe BBIXOIHOTO CHTHAJA JlaTuuKa, MA;
Ivun — HavaeHOE (HyneBoe) 3HAYEHHE BBIXOJHOTO curHana - 4 MA;
Ivake — MakcUManbHOE 3HAYCHHE BBIXOJIHOTO CHTHaA - 20 MA.

IIpumeyanne — I1pu pacuere sHauenus Py wis AargukoB JIMB B popmynax 9.12, 9.13, 9.14
HEOOXOJMMO Y4HTBIBATE, YTO 3HAYEHHE MAKCHMAJIEHOTO paspexenus Py uMeeT 3HaK «MHHYCY.



9.1.6 3uayeHne naBlIeHNA, H3MEPEHHOTO LH(POBBIMH JaTYHKAMH ¢ KOJAMH BBIXOIHBIX CHT-
HasoB 061-063, onpenensercs no MeToIHKe, H3IOKEHHON B IPUIIOKEHUH «A», C KOJOM BEIXOAHOTO
currana 064, - B npunoxenuu «by.

3aMepsl NPOM3BOJAT CIETYIOMMM CIIOCOBOM: 110 ITAIOHY Ha BXOJIE NIOBEPAEMOTO JaTyHKa
YCTaHaBJIMBAKOT U3MEPSAEMOE JIaBJIEHHE, 8 HA BBIXOJIe (QHKCHPYIOT 3HAYEHHE JIABJICHHUS 110 TOKa3aHH-
AM JlaTYHKA.

Ilpumevanne - Jlns natunkoB JJ| WMHTanMs BO3ICHCTBHS Da3sHOCTH IABJICHHH MOKET
CO3/1aBaThCsA IIyTEM I10/1a9H JIABJICHHS B «ILTIOCOBYIO» (MJIH «MHHYCOBYIO)» - TOJIBKO Ul JATYHKOB C
KOJaMH BbIXOIHBIX cHrHanoB 061-064 B pexnme «KonTpons amanasona», «OTKTIOUEH» - CM.
NpHIOKeHHS A, B) pabo4yio monocTh naT4nKa MpM «MUHYCOBOM» ((IUIFOCOBONY I KOJIOB BBIXO/-
HBIX curHanoB 061-064) nonocty, coeAMHEHHOH ¢ aTMocdepoi.

9.1.7 OcHOBHYIO NPHBEIEHHYIO [IOTPEITHOCTE Y, B % OT AHANa3oHa M3MEPEHUH BBIYMCIISIOT
o Gopmyiam:

- IIpH NoBepke 1o crnocody 1 (m. 9.1.1)

I-1
¥p= 2__.100, (9.15)
IMAKC "IMHH
U-U
Yp= £—-100, (9.16)
UMA KCc UMHH
HIIU
P,-P
Y =——2—-100, (9.17)
& P MAKC — P MHH

re: / — 9KCIIEPHMEHTAJIBHO TOJTYYEHHOE 3HAYEHHE BBIXOHOIO CHIHANA IaTYHKa TpU U3Me-
PEHHH TOKa, MA;

U — 5KCTIepHMEHTAIBHO TOTY4YEHHOE 3HAYCHHE BEIXOIHOTO CHIHANA JaTYHKa pH H3Mepe-
HHH HanpshkeHus, MB; B;

Ip — pacu€THOe 3HaYEHHE BHIXOIHOTO CHIHANA OCTOSHHOTO TOKA (MA);

Up — pacuéTHOe 3HaYeHHe mageHus HaNpsDKCHUS Ha STATOHHOM Harpy304HOM CONPOTHBIIE-
HuM , MB, B;

Imaxc, Immm — COOTBETCTBEHHO BEpXHEE M HIKHEE NpeJe/bHbIE 3HAYEHHS BBIXOJHOIO
CHUTHamna, MA;

Umarc, Ummi — COOTBETCTBEHHO BEpXHEe M HIDKHEe Tpe/ie/IbHBIE 3HAUYEHHUS BRIXOJHOTO CHT-
Hasia, MB/

Py — pacueTHOe 3HaYeHHE M3MEPEHHOrO AaBICHHA, paccunTaHHoe mo (Gopmynam (9.12) -
(9.14) mynkra 9.1.5, MI1a, k[1a u ap.;

Pp — 3HaYeHHe [aBJieHus, 3a1aHHOE ITAIOHOM MIla, xITa u np,

- TIpH 1oBepke 110 cmocody 2 (m. 9.1.1)

Py -P,

Y= 100, (9.18)

I MAKC — I MHH
rae: Pp — noxasanus sranona, Mlla, xl1a u ap.
Py — pacueTHOE 3HAYEHHE H3MEPEHHOTO JaBJIeHHs, YCTAQHOBJIEHHOE Ha MOBEPSEMOM JIaTyH-
Ke, paccuuTaHHoe 1o popmynam (9.12) - (9.14) nynxra 9.1.5, MIla, xI1a u ap.;
P Maxc — BepxHuit ipeien U3MepeHHii nosepsemoro narunka Mlla, xITa u ap.;
P My — HMOKHEI TIpeieN U3MepeHHit nosepsemoro naryuka, MlIla, xI1a u ap.;



- IpH 1oBepke no crnocody 3 (m. 9.1.1)

P, -P
¥y =——"—L—-100, (9.19)

R MAKC ~ me

rae Pcy — nokasanus noepsemoro naruuxa, MIa, kITa u ap.
Pp—nokasanus sranona, MIla, kI1a u mp.;
Puarc, Pyun — 10 e, 4o 1 B popmyte (9.18).

9.2. OnpesieneHne BapHALMK BBIXOJIHOTO CHTHAJIA 1aTIHKA
9.2.1 Bapuauuio BEIXOJHOTO CHTHANA (yr) onpenensOT NpH KaXKIOM IPOBEPAEMOM 3Haye-
HHH MU3MEPAEMOro NapaMeTpa, KpOMe 3Ha4YeHHH, COOTBETCTBYIOLIMX HHKHEMY H BEPXHEMY Ipeje-

J1aM H3M€peHHﬁ, I10 MOKa3aHUsiM, NOTY4YE€HHBIM [TpH onpenene}mn OCHOBHOH norpemHocm
(m. 9.1.1).

- IIpH 1oBepke 110 cnocody 1 (m. 9.1.1)

I'-1
¥ = 100, (9.20)
[MC—[MHH
. s S 9.21)
UMAR‘(‘ i UMHH
HITH
P'-P
7, = 100, (9.22)
P AM(('_P MHH

I" 1 I - 3KCNIEpUMEHTAIIBHO TI0JTy4EeHHBIE 3HAYECHAS BBIXOTHOTO CHIHAA B OIHOM M TOH Ke
TOYIKE IIpH U3MCPEHHH HA BHIXO/IC TOKA COOTBETCTBEHHO IPH NPSAMOM H 0OPATHOM XOJI€, MA:;

U'n U - 5KcniepuMEHTANBbHO NOTydeHHbIe 3HAYEHMS BBIXOIHOTO CHIHANA B OJTHOH M TOH xe
TOYKE NIpH M3MEPCHHH HA BBIXOJIC NAJCHHS HANPHKCHHS HA STATOHHOM CONPOTHBJIEHHH COOTBET-
CTBCHHO NPH NPAMOM M 00paTHOM Xoje, MB; B;

P'n P — pacueTHble 3Ha4YEHUS H3MEPEHHOTO J@BIICHUA, paccyuTanHoe 1o hopmynam (9.12) -
(9.14) cooTBeTCTBEHHO IIPH IPAMOM 1 0GPATHOM XOJI€, MI]a, xIla u xp.

Ivake, Iun — COOTBETCTBEHHO BEpXHEE M HUKHee NPEJCIbHBIE 3HAYEHUS BBIXOJHOTO
CHI'Hala, MA;

Umake, Ummn — COOTBETCTBEHHO BepXHEe H HUIKHEE Npe/ieNbHbIE 3HaY€HHS BRIXOIHOTO CHI-
Haya, MB;

Phakc — BepXHHi pesien H3MepeHuil OBEPSEMOro TaTIHKa Mlla, xITa u ap.;

P — AMOKHUH TIpe/ie)1 U3MepeHuit TOBEpsIEMOro natyuka, MlIla, kITa u ap.

- IpH noBepke 110 cnocoOy 2 (m. 9.1.1)

P -P
Yo Ee BB 1O, (9.23)

I MAKC — P MIHH

rae: Pl u Pl —TIOKa3aHMs STAIOHA B OHOH M TO K€ TOUKE COOTBETCTBEHHO IPH IIPSIMOM H
obpatHom xoze, MI1a, x[1a u ap.
Puaxc, Pym — T 3xe, 9T0 1 B hopmye (9.22).



- IpH MoBepKe 110 crocody 3 (m. 9.1.1)

yp =t 10, (9.24)
R MAKC — A MHH

rae: P'cy v P'cy — noKasaHus MOBEPAEMOTO JaTYHKA B OXHON W TOH K€ TOYKE COOTBET-
CTBEHHO IpH NpsMoM 1 obpatHoM xoze, MI1a, xI1a u ap.
Puakc, Pyun —T0 e, 4to 1 B popmyite (9.22).

10 TloaTBepsxIeHHE COOTBETCTBHS CPEACTBA H3MepeHHii METPOJIOTHYECKHM TpeGoBaHUAM

10.1 Pe3ynbTaTsl 1oBEpKH JaTYHKOB

10.1.1 JlaTyuk npH3HAIOT TOAHBIM MpH NEPBHYHOH TMOBEPKE, €CIIM Ha BCeX MOBEPAEMBIX
TOYKax MOZIy/b OCHOBHOH, NPHBENCHHOH K JMANa3oHy W3MEpEeHHH MOrpemHocTH |y | < 0,8 l7 1], a
SHAYCHHUE BAPHALMH Yr B KAKIOH TOYKE H3MEPEHHHl He TpeBBIIACT Npe/eNa ee JOMyCKaeMOro 3Ha-
YeHHS.

10.1.2 JTaTunk npu3HAIOT HErOJAHEIM NpH TNIEPBHYHOH IOBEPKE, €CITH XOTS OBl B 0/IHOH 10Be-
PsA€MOH TOUKE MOYJIb OCHOBHOM IOrPELIHOCTH |yz| > 0,8- |y |, MM 3HAYEHHE BapHALMH Yr IPEBBIIIa-
€T pejielt ee JOMyCKaeMOoro 3Ha4YeHHs,

10.1.3 JlaT4ymk mpH3HAIOT FOAHBIM MPH NIEPHOIHYECKOIT TIOBEpKeE, €CJIM Ha BCEX MOBEPSEMBIX
TOUKaX BBINOJHSIOTCS YCIOBHS, |y | < |y |, a 3HaYeHHe BapHalHK yr B K&kKI0H TOUKE H3MEPEHHUH He
IIPEBRIIACT IIpeJiesia €e JOIYCKAEMOro 3HAYCHHUS.

10.1.4 JlaTumk npH3HAIOT HETOAHBIM IpH TICPHOIMYECKOH MOBEPKE, €CIIH IPU MEPBOM XOTH
OBl B 0Z1HOI MOBEPsIEMOl TOUKe MOJY/Ib OCHOBHOI TMOTPEIIHOCTH |y | > |y | MM 3HaYeHHe BapHAIuH
Yr IPEBBIIAET NpeJiel €€ J0MYCKaeMOro 3HaUeHHs;

¥ — TIPENICIIBI JIONYCKaEMOH OCHOBHOH NPHBEICHHOM K JMANa3soHy H3MepeHwuii TOTPELIHOCTH
MOBEPSIEMOro AaTYuKa, %, yKazaHHbIE B ONIMCAHUH THIIA.

10.1.5 Jlonmyckaetcss BMeCTO BBIMHCICHHI 11O IKCINEPHMEHTAIIbHBIM JaHHBIM 3HAYeHHH oc-
HOBHOH MOTPEINHOCTH 73 M BAPHALMH J KOHTPOIMPOBATE MX COOTBETCTBHE Npee/IbHO JIOMyCKae-
MBIM 3HAYEHHSIM.

10.1.6 Kputepriem npunstus pemenns no NOATBEPHKICHHIO COOTBETCTBHS METPOJIOrHYE-
CKEM TpeOOBaHUAM, YKa3aHHBIM B TAcTOpTe M MM HA KOpIyce NaT4YuKa, CUMTACTCSH CPaBHEHHE
TIOMYICHHBIX ITPA U3MEPEHHSX U BBIYUCICHHUAX 110 Bopmyiam (9. 14) - (9.17) u (9.18) - (9.22) 3Ha-

UCHHH C YCTaHOBICHHBIMHU TIpH YTBCPHICHHY THIIA U OTPOXXCHHBIMH B ONMCAHHH THIIA CPEICTBA
H3MEpPEHHH.

11 Odopmrenne pesyibraTos NoBepKHN

11.1 Cpencrea usmepenuii, npomeamue TMOBEPKY C IOJIOKHTENIBHBIM PEe3yJIbTATOM, IPH3HA-
FOTCA FOIHBIMH ¥ JIOMYCKAKOTCS K NPHMEHEHHIO.

Pesynbrater mosepku cpencts H3MepeHui nepenaotcs B Oenepansuelii HHbOPMALHOHHBIH
(onn no obecneuennio exuncTRa usmepenui. [1o sasBienuio Biajensa cpencrsa H3MEpEeHHi nin
JliIa, Mpe/ICTaBHBLIEro €ro Ha MOBEPKY, BBIIAETCA CBHIETEILCTBO O TMIOBEPKE CpeJICTBA U3MEPEHHIH B
YCTaHOBCHHOH (opme u (wmn) B [Tacnopr cpeacrsa M3MEPEHH# BHOCHTCS 3aIlMCh O MPOBEAEHHOM
TOBEPKE, 3aBepAeMas OANMCHIO [I0BEPUTENA U 3HAKOM MOBEPKH, C YKA3aHUEM JaThI IIOBEPKH.

1.2 Ilpu oTpHIaTeNbHBIX pe3yabTaTax TNOBEPKH NpeodpasoBaTe/u K JalbHelIeMy NpEMeHe-
HHIO HE NIONYCKAIOT, CBEJICHHS O pe3y.bTaTaX NOBEPKH MEPEaloT B DenepanbHblil HHPOPMALMOH-
Hbli GoHa Mo obecnevenuio exuHCTBA usMepennit. [lo 3asBienuio Biajensla cpeacTs H3MEPEHUH
BBIIAIOT H3BEIICHHUE O HENPHIOAHOCTH B YCTAHOBJIEHHOH dopMme.
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[Tpunoxenue A
(obs3aTenbHOE)

Hacrpoiika n onpo6oBanne naTunkos MUJIA-15. [Iporokon Mida

1 IToAroToBKa A1aTYHKA K NPOBeCHHI0 HACTPONHKH HIH onpofoBaHus

1.1 Ckavatb ¢ cafita www.midaus.com u ycranosuts Ha [IK mporpammuoe obecneuenue
Midal5Tool.

1.2 Tlogkmounts k IIK yctpoiicTBo cBsisM. [l JAaTYHKOB ¢ KOJOM BBIXOJHOIO CHIHAJA
061,062 ncnonesopate MUJIA YC-408-UART, mns JaTYMKOB ¢ KOZOM BBIXOIAHOTO cHrHaia 063—
MHJIA YC-408-RS485 nu MUJIA YC-410.

2 Ilopsinok mpoBeeHHs HACTPOIHKH

2.1 3anyctuts nporpammy Midal5Tool.

2.2 Ilocne 3amycka mporpaMMbl 0TOOpaKaeTcss OKHO HACTPOHKH JAaTUMKa, MOKa3aHHOE HA pu-
cynke W.1. Jlna nponomkerns paboTs ¢ MpOrpaMMoi HeOGXOIHMO yKa3aTh MOPT, K KOTOPOMY 101

KJIIOYEHO YCTPOHCTBO CBSI3H, HANpsDKEHHE MUTAHMs JaTIMKa M IIPOYMTATh HACTPOMKH JaTHHKA,
HaxkaB Ha KHONKY «[IpouuTtaTey.

Hac TpOMka garymea

MopTnoamncessssn  |COM1E  w

Hanpreerie nirassin | 5E v}

DSomms oweek
wopTos

Dnanason rarwiipost aarena 0,00 - 600,00 xrc/cu2
Topor oy 5% ov (30 kgl_cm2)

Towsr ycoamenns T : v Koppeaus wyrm
Enwens nasmeperatn ro/oe? v b

2onepaTHish SureTp |50 Ty T

S
e e I TR
Kowmpone awanasosa am-?m; ___-__ 77_ v
Bepatn NO parwra 1.001.000
Heesmuqwarcp N0 sarana 1CBE98A2

| N

Pucynok A.1 — OkHo HacTpoiiku naTymnka

onp30BaTemo 10CTYHBI ClE/YIOLIHE HACTPOMKH JaTIHKA.
2.2.1 Komu4ecTBO TOYEK ycpemHEHUs. 3HaueHue M3MEPEHHOTO JIaBJIECHUS TIOJIYYaeTCs Kak
CpeHeapH(METHYECKOE OT KOMHYECTBA U3MEPEHHH, YKa3aHHBIX B COOTBETCTBYIOIIEM TIOJIE. Y BEJIH-

HUCHHC TOYEK YCPEIHCHHA NPHBOAUT K CIUIQYKHBAHHMIO CHTHANIA H PEKOMEHAYETCA IS MEIJIEHHO Me-
HAIOIHUXCA MMPOIIECCOB.

Bpemsi 3ajiepiky BBIXOHOrO CHIHasa MOCIE 3alpoca B 3aBHCHMOCTH OT KOJTHYECTBA TOYEK
YCPeIHEHHS W PeKUMa annapaTHoro GuibTpa paccuMTHIBAETCS 1O GopmyIte

I'ne:
T, — Bpems 3anepikku (Mc);
Niyc — KomuyecTBo Touek yepeiHeH s (BO3MOXKHbIE 3HAYeH s oT | 10 255);

Kpap — Koo puument pexuma annapatoro GpuisTpa, KoTopsiii paseH 4 IIPH BBIKTIOYEHHOM,
1 120 npu BKIIOYEHHOM arnapaTHOM (QHIBTpE.

2.2.2 EnvHALEL H3MEPEHUs IS TpeCTaBIeH s pesynbTara uamMepeHus. Beibop equnuim nime-
PEHUS NOKa3aH Ha pUCYHKe A.2.



Hactpodea gatumka

TMopT noakmowerins COMis Vj; OfnoBdTh CMEOK
—_——— noprae
Hanorx@wme wtarn 58 ) v

Danason rarwlposmt garena 0,00 - 600,00 xro/cmu2

TR

Prucynok A.2 — BeiGop eaunui n3mepenus

2.2.3 AnnapatHblit GUIBTp oGecriedrBaeT A0NONTHATEIBHYIO (uipTpauuio curHanoB mepBHY-
HOTO NpeodpasoBaTeis JaTIHKA H CIIOCOGCTBYET CHUXKEHHIO YPOBHS LIYMOB B pesynbTaTax H3Mepe-
Hul. Brimovenue Quibtpa yBenuumBaeT Bpems, HeoGXomumoe Ui NPOBEACHUs H3MepeHHs. Bos-
MOKHBIE BAPHAHTBI BKIIOYCHHs GHILTPa MOKa3aHbl HA pucyHKe A.3.

Hep e EOM'I_J ;_ ?| Ofvomre cmoox
Hanpsxerise nvranng ?8 j - 7\;_ et

Dyanason xarmipomn pareva 0,00 - 600,00 wrc/cm2
Nopor ofvyresss 5% o1 mmanasona (30 kol _cm2)

Tousx yopegre-us _\_1 o :-; [ —
Enranis nsmepern |kre/em2 v maTena

fonapemen ovnsp | SIIRE -

|

SR NG i
Kortpans i

P 60 u_ ———
Bapows N0 parena 1.001.000
Wasrmigviatop N0 zamae 1CBE98A2

(oo (e ] o)

PucyHok A.3 — BriGop annaparioro ¢punstpa

2.2.4 3azepxka MeX/1y H3MEPEHHAMH — BPEMEHHOI HHTEpPBAJl MEIK/Y H3MEPEHHAMH B PEKH-
ME HETIPEPLIBHOTO H3MeperHus. Tlocie BhIGOpa KouyecTsa ToYeK ycpeaHeHHs | annapaTtHoro (uib-
Tpa, B OKHE NOABIISETCA MHHUMANIbHAS 3a]IEPXKKA MEKTY H3MEPEHHSIMH. Y CTAHOBKA MEHBIIIErO 3Ha-
YEHHS HEBO3MOJXKHA.

2.2.5 Kontponp nuanasona. Ilpu BKIFOUEHHOM KOHTpOJIE JHana3oHa JaT4HK OCYHIECTBIISET
TIPOBCPKY M3MCPEHHOTO AABJICHHSA Ha BBIXOJ 3@ IPAHMIILI IMana3soHa U3MepeHus. B ciyuae TIPEBBI-
IICHH BEPXHEH IPaHuLbI IMana3oHa H3MEpPeHus Ha 5% 0T AuanasoHa u 6ojiee B Ka4ecTBe pe3ynbTa-
Ta u3mepenns Boigaercs kox +INF. Tlpu Bexone usmepsemoro gasnenus na 5% oT uanazona u 6o-
JICC 38 HIDKHIOKO TpaHHLy /IHarna3oHa H3MEPEeHHs B KaYeCTBe Pe3y/IbTaTa H3MEPEeHHs BBIIACTCS KOJI -
INF.

2.3 Ilocre M3MEHEHNS HACTPOEK JaTYHKA HEOGXOAMMO HAYKATD KHONKY «3amucaThby.

2.4 Jlna BeIXOJ1a M3 OKHA HACTPOMKHM JAaTUMKA HEOOGXOAMMO HAXKATh KHONKY «BeIxoa», nocie

4ero OyJeT OTKpBITO IJIaBHOE OKHO IPOrpaMMbl, B KOTOPOM B JaJbHEHIIEM BBIBOAATCS PE3YIIbTATHI
H3MEpEHHIA.

3 IIpoBepka naTunka

3.1 Jlna npoBe/ieHHs IPOBEPKH JaTYHKA TTOCIIE HaCTPOHKH HEOOXOAMMO BBLIEPKATh JAaTYHK BO
BKIIFOYEHHOM COCTOsHUM B Teyenue 30 MuH.

3.2 HenocpencTseHHO mepes NMpoBeeHHEM M3MEpEHHiA PEKOMEHJIyeTCs 10aTh Ha JaTYMK
Aasienue, cocrasisromee ot 80 g0 100 % or BepxHero npezena u3MepeHuii.



3.3 JIns CUMTHIBAHUA Pe3yJbTaTOB M3MEPEHHS HEOOXOINMO HAXKATL KHOIKY «3anyCcTHThL CYH-
ThiBaHue». Ha pucynke A.4 npuseneH npuMmep I7IaBHOTO OKHA IPOrpaMMBI ¢ HH(opMmanuei o6 u3-
MEpEHHOM JaBJICHUH.
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Prcynok A.4 — BBIB0JI M3MEPEHHOr0 IaBIEHAS

3.4 Ilposepka maTuMKa 3aKMIOYaeTCs B TMOfAYe HA JATYMK JABJICHHS W CpPaBHEHHE 3HAYCHHUS
AABJICHHS, TI0KA3aHHOTO NaTYMKOM, C 33laHHbIM. Ecii morpemHocTs n3Mepenns NaBlieHHs 1aTun-
KOM HE NPEBLINACT [IOTPEIIHOCTH, YKa3aHHO! B MAcCNOpTe, JATYHK CYMTAETCS paboTOCTIOCOGHbIM, a
HAaCTpO#Ka ¥ ONpoOOBaHHE — 3aBEPIICHHBIMH.

4 Koppekuus Hy/1s 1aTYHKA
4.1 Bo Bcex aTyMKax npeaycMOTpeHa KOPPEKIHs CMeIeH s HaqaIbHOro BBIXOJHOTO CHTHaIa
(koppekuus Hyns). Koppekuus BbImonHseres mo CIIEYIOIIEMY alITOPUTMY:
- BBI3BATH OKHO HACTPOHKHM JaT4mka (pucynok A.1). Eciu g0 storo nmpoBommmick H3MEpEeHHs
o paszneny 3, HeOOXOIMMO HaXaTh KHONKY «OCTAHOBHTH CUMTHIBAHHEY. 3aTeM BBIOpaTh
MyHKT MeHro «Hactpoiika—HacTpoiika naTunkay.
- B OKHE HACTPOHMKHM JaT4yMKa Ha}XaTh KHONKY «KOppeKuus HyIs IaTudkay (pucynox A.l),
I0CJIE Yero Ha 3KpaHe 0TOOpa3uTCs OKHO:

Roppexumsa Hyna gaTumka

O Veranoera sasoncrix actpoek

@ K A C H34ANBHO M

YcTanosnersoe nasnerie i 0} [kre/cm2 -

(o« ] [(omes )

Pucynox A.5 — Koppekuus Hyns narunka

- 0ZaTh Ha IATYMK JaBJICHHE, PABHOE HHKHEMY IIpe/iesly H3MEPEHHS;
- BBCCTH YCTaHOBIICHHOE 3HAY€HHE JABICHHE B MOJE «YCTaHOBICHHOE JIABJICHHE» M HAXKATH
kHonKy «OK», mocnie wero Gyner Bezaso coobimenne o pesynsrare NPOBEICHHS KOPPEKIIHH.
4.2 JInst OTMEHBI BCeX NMPE/IBUIYIIAX KOPPEKIHH HE0BXO0MHMO BBIOpaTh NYHKT «YCTaHOBKA 3a-
BOJCKHX HACTPOEK» H HaxkaTh KHONKY «OK».
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Hacrtpoiika u onpo6osanue narunkos MHUJIA-15. Ilporoxos Modbus

1 IoaroToBKa JaT4YHKA K NPOBEAEHNI0 HACTPOHKH HJIH ONPodoOBAHNS

1.1 Ckauate ¢ cara www.midaus.com u ycraHoBuTh Ha [IK mporpammuoe obecrneuenune
Midal5Tool Modbus.

1.2 IMoaxmouuts k IIK ycrpoiicTBo cBa3u. [{ns naTuMkoB ¢ KOOM BhIXOaHOro currana 064,
HCIOJIB30BaTh YCTpoicTBO cBsizu — MUJIA VC-408 —RS485 wmt MUJIA YC-410.

2 llopsinok NpoBeeHHs HACTPOHKH

2.1 Hacrpoiika natynka BKIIOYaeT HAacTPOiKy HHTepdeiica 0OMeHa, YCTaHOBKY €HHHII H3Me-
peHHs ¥ HopsaKa HHppoBoro GUILTPa, BKIIOUEHHE/BEIKIIOYEHHE alllapaTHOro QUILTpa H BKIIOYE-
HHE/BBIKITIOYCHHE KOHTPOJIS HANAa30Ha.

2.2 Jlna nactpoiiku uHTepdeiica oOMeHa HeoOxoauMo 3amycTHTs «KOH(HUIypaTop AaTYHKOB
Modbus», BeiGpas menio «ITyck—IIporpammsei—Midal 5Tool Modbus—Hactpoiika» umi 3amycTas
Configurator.exe u3 karanora, Kyaa ycraHosieHa nporpamma Midal 5Tool Modbus. Oxno koudHTy-
paropa 1nokasaHo Ha pucyHke B.1.
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Pucynok B.1 — Okno konduryparopa

Hactpoiika uatepdeiica o6mena ocymecTssercs 1o CIIEAYIONIEMY AJITOPUTMY:

— TIOAKIIIOYHTH JJaTYHK K YCTPOHCTBY CBA3M;

— B pasziene «IlapameTphl mepeaa4n» ykasarth nopt, K KOTOPOMY MNOJKJIFOYEHO YCTPOHCTBO
CBASH, H 3HA4YCHHS CKOPOCTH OOMEHa, KOHTPONsS YETHOCTH W pEeXHMa MPOTOKOJIA,
YCTaHOBJICHHBIE B IIOIKIFOYEHHOM JIATYHKE;

— B paszene «HoBble napamMeTpsl mepenaun» yCTAHOBHTH JKeaeMble 3HAUCHHS CKOPOCTH
0OMeHa, KOHTPOJISt Y4eTHOCTH, PeXKHMAa TIPOTOKOJIA H CETEBOTO HIIeHTH(pHKATOPA;

— HaxaTb KHONKY «3ammeaTh», mocie yero GymeT BBINAHO COOOLIEHHE C npocs0oi 0
Tiepe3arpy3Ke JaT4uKa;



— He 3aKpblBas OKHa ¢ COOOLICHHEM, NIepe3arpy3uTh AaTIHK KPaTKOBPEMEHHBIM OTKITIOUEHUEM
IIHTAHNUS;

— Haxarb KHonKy «OK», mocie dero Oyaer npou3BeIeHO NOBTOPHOE YTEHHE HOMEPA JIaTYHKa,
C HCMO/IB30BAHHEM HOBBIX IapaMeTpoB MHTepdeiica, W BbIAAHO COOOLIEHHE O pe3y/bTare
3aIIMCH NapaMeTpoB.

— Ilo ymMomyanHIO JaTYHK HAXOJHTCS B PEXKHME HOPMAIBHOIO SHEPronoTpebieHus, B cIyyae
HeoOXOUMOCTH IepeBecTH JaT4uK B pexuM IloHMkeHHoe mnoTpebieHHe MOKHO
BOCIIO/Ib30BaThCs paznenoM Hacrpoiika Hepropexuma, Uit 3T0r0 He0OX0MMO BHIOpATH
HeoOX0IMMBIH SHEPropeKUM H HaKaTh KHOTIKY «3amucaThby. B ciydae omubku: «JlaTumk He
OTBeYaeT», yOeauTech YTo HacTpoiiky ykasaHHbIe B «[TapaMeTphl nepenavmny yka3aHbl BEPHO.

2.3 JIns HACTPOHKM €IMHHIl H3MEPEHHUs, PeXKUMa YCPEHEHUs IUBPOBOro GHIBTPa, BKIIOYE-
HHS/BBIKJIIOUECHHS aNapaTHOro GUIBTpa M BKIIOUEHHUS/BBIKIIFOYCHHS KOHTpOJIA Auana3oHa Heo0Xxo-
AMMO 3aMyCTHTh MPOTpaMMy MOHHTOpHHra, BblOpaB MeHio «Ilyck—IIporpammei—Midal5Tool
Modbus—MonuTopunry nnu 3amyctuB Visualizer.exe u3 karanora, KyJa ycTaHOBIEHa nporpamma

Midal5Tool Modbus. ITocsie 3Toro Ha 9KpaHe MOSABUTCS OKHO MOKCKA JATYHKOB, TIOKA3aHHOE HA pu-
cynke b.2.
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Moot [coM7___v] [2] emacr. (Hemoom Even) 7]
Ceopocs (19200 +]  Pewm [RTU v)

@ AsToMamyecikii NoncK
) Yxasam spysyo

i
Crmcox ceTesbi uneHTAPUKaTOpos |

Mpwmep: 2-5, 7, 8-10

Pucynok b.2 — OkHO noucka 1aT4ynkoB

B oxHe noucka naTumkoB HeOGXOAMMO yKa3aTh MOPT, K KOTOPOMY IOJKJIFOYEHO YCTPOHCTBO
CBA3H, NIapaMeTphl [Epe/Iadn | CIocod noKcKa AaryukoB. [Ipu aBToMaTHYECKOM peskEMe MOHCK Gy-
ACT BBIIOIHATBCA 110 BCEMY AMANA30OHy JONMYCTHMBIX CETeBbIX HAeHTH(HKaTopos (oT 1 mo 247). B

PYYHOM PEXHME CITHCOK CETEBbIX PIJ],eHTH(l)HKaTOPOB HEOOXOMMO BBECTH B COOTBETCTBYIOWIEM I10-
Je.



B ciryuae ecim yeTpo#cTBO CBS3M OBLTO MOAKITIOYEHO MOCIIE 3aIyCKa IPOrpaMMBI, HE0OX0IMMO
Ha)XaThb KHONKY C JByMsl CHHMMHM IIPOTHBOIIOJIOXKHO HANpaBICHHBIMH CTPENKaMH JUIS 0OHOBIECHHS
cnucka COM-nopros.

BriGepute sHepropexum, B KOTOpOM paboTaloT AaT4kKy (110 yMOTYAHHIO JATYHKH HAXOMATCH
B pesknme «HopMmanbHblity), B kKakoM pexuMe paGoTaeT KOHKPETHbIH JaTduK, GyAeT 0ToOpaKeHo B
TPETbeM CTONOLE B CIMCKE HAHJCHHBIX JATYHKOB. B cilyuae HECOOTBETCTBHS PeanbHOrO IHEprope-
KAMa ¥ YKa3aHHOIO B HACTpOMKax: AaTyMk B pexxume «HopmanbHbIi», B HacTpoikax ykazaHo
«IOHMKEHHOE MOTPeDIIeHHe) - IaHHbIE JaBNeHUs Oy/1yT HOPMAIBHO CUMTHIBATLCS, HO H3-3a OTIIPAB-
KH KOMaH[bl JaTYHKy HA 3alyCK H3MepeHHs (HeoOXOAMMBIH B peKHME MOHHKEHHOI'O 3HEProIo-
TpeOJICHHs) MMHMMATbHBIH WHTEpBaJ ONpoOca JaTyWKa OyaeT HeMHOro Gomsme. B oGpaTHOM
HalpaBJIeHHH, KOIJa B HACTPOiiKax yka3aHo « HopMalbHEINY, a JaTUYMK B PEKUME CITOHHKEHHOE T0-
TpebneHue»

MaT4HK OyIeT BbIAABATH [OCTOSHHOE HEKOPPEKTHOE 3HAYCHHUE, T. K. TIEPe/l 3apOCOM He OTIIPABIISeT-
Cs KOMaH/1a Ha H3MEpeHHe.

ITowck Haumnaercs nocne Hakartus KHONKA «Iloucky». CIHCOK HAMIEHHBIX 1aTYHKOB orobpa-
KaeTcs B TabiuLe, pacroioeHHOH B HIKHEl 4acTH OKHa Toncka (pucyHok B.2)

ITocrie Toro xak Bee maruuku GyayT HaliieHs!, HeoGX0AMMO HakaTh KHOMKY «OK». st kax-
JI0r0 naTYMKa Ha sKkpaxe OyaeT oToOpakeHo OKHO, IOKa3aHHOE Ha pucyHKe B.3.
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Pucynok B.3 — OkHO MOHMTOpHHTa JaBIeHHs

Macuitab rpaguka 1o ocn JaBieHus onpeelseTes aBToMaTHIeckd. MacmTab 1o ocH BpeMe-

HH | HHTEPBANl ONPOCa HACTPAMBAIOTCA C NIOMOLUBIO COOTBETCTBYIONIMX KHOIOK. B 1eBoM BepxHeM
Y1y OKHa MOHHTOPHHIA HAXOJITCS KHOITKA BBI30BA MEHIO, KOTOPOE COJIEPIKUT CIEYIONIHE ITYHKTEL:

— HacTpoiKa JaTyuKa;

— KOppEKIHs HyJIs JaTYnKa,

—  YHOPAZOYHTH OKHA;

— YCTaHOBHMTH TEKYLIHH HHTEpPBAJ ONpOCa Ul BCEX JaTUMKOB;

— YCTaHOBHUTH TEKYIIWi MaciiTad BpeMeHH Ui BceX NaTYHKOB,

—  BBIXOJ;

—  CIOpaBKa;

— 0 Iporpamme.

Eciu ripu uTenun u3MepeHHOro 1aBneHus BOHHKHET OLIMGKA, TO BMECTO 3HAYCHHS u3Mepse-
MOT0 JaBieHHs OyneT oTobpaxeHo coobmenue «Omubkay. Boee 10poOHYI0 HHPOPMALMIO MOK-
HO YBHIIETb BO BCIUIBIBAOLIEH mojackaske. [l ee otoOpakeHHs HEOOXOIMMO HAXATh JTEBOH KHOII-
KO# MBIIIH Ha COOOIEHHH.

Jist H3MEHEHUs eTMHHII H3MEPEHHS, Ops/IKa H(POBOro (GunBTpa, BKIIOYEHHS/BBIKTIOUEHHS
annapaTHOro (UILTPa M BKITIOYEHHs/BBIKIIOYEHUS KOHTPOJS AMANA3oHa JATuYMKa HEOBXOIUMO
BBIOpaTh MyHKT MeHIO «HacTpoiika narunkay B OKHe, COOTBETCTBYIOILIEM 3TOMY J1art4uky. Ha skpane
Oyner oToOpakeHO OKHO HACTPONKH JaTIHKA, [I0KA3aHHOE Ha pucynke b.4.
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Pucyrok B.4 — Oxuo HacTpoiiku JaTauka

[lonb30BaTemo NOCTYHBI ClIEAYIONIHE HACTPOHKH JaTUHKA.
2.3.1 EnuHuuBl M3MEpeHHMs I TPE/ICTABNCHHMs De3y/ibTaTa M3MepeHHs. BhiGop eTMHHI
M3MEpPEHHH MO0Ka3aH Ha pucyHkKe b.5.
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Pucynoxk B.5— E}IG?)p €IMHHI] U3MEPEHHUS

2.3.2 B narunke peanusoad H(POBOH OJHOPOIHBIN HEPeKypCHBHEL GuabTp, obecneunsa-
IOMHUHA  JIONO/IHATENBHYI0 (HIBTPALHIO CHTHATOB INEPBHYHOTO npeoOpa3soBaTesisi JaTYdka H
CMOCOOCTBYIOIIMI CHIKEHHIO YPOBHS LIYMOB B PE3yTBTaTaX H3MEPEHHS. ITopsnox ¢puneTpa 3amaet-
Csl B COOTBETCTBYIOLIEM I10JI€ OKHA HACTPOHKH (prcyHOK B.4).

2.3.3 Kontpons muanasona. [Ipu BKIIOYEHHOM KOHTpOE JHANA30HA AATYHK OCYLIECTBIISAET
TIPOBEPKY M3MEPEHHOI0 JaBICHHsA Ha BBIXOJ 32 IPAHHMILbI JHANa30oHa W3MepeHHs. B ciyuae npesrl-
LIEHHS BEPXHEH rpaHUIILI H3MEPEHHs Ha 5% OT AMana3oHa u Gojiee, B KAYeCTBE Pe3y/IbTaTa H3Mepe-
Hus BeiaeTcs kox +INF. Ilpu BeIXome u3mepsemoro nasnenus Ha 5% OT amanazoHa H Gojee 3a
HIXKHIOIO IPaHHMIly IHalla30Ha H3MEPEHHs B Ka4eCTBe pe3ysbTaTa H3MepeHus Bbinaercs koj -INF.

2.3.4 OuibTp obecrieurBaeT JONOIHHTENLHYIO QUIBTPALHIO CHTHATOB NEePBHYHOTO mpeodpa-
30BaTelsl aTYMKA U CHOCOOCTBYET CHUIKEHHIO YPOBHS IIYMOB B pe3ysbTaTax H3MepeHui. Bimode-
HHE (HUIBTPa yBEIMYMBACT BpeMs, HEOOXOMMOE [T TIPOBE/ICHHs H3MepeHHs. Bo3MokKHble BapuaH-
Thl BKJIIOYEHHS (QuibTpa: BeIKIHOUYeHO, 50 ', 60 I,



3 IlpoBepka JaTuHKa

3.1 JIns npoBeieHHs MPOBEPKH JATYHKA [10CJIE HACTPOHKH HEOOX0MUMO BBIIEPKATH NaTYHK BO
BK/IFOYEHHOM COCTOSHHH B TedeHHe 30 MHH.

3.2 HemocpencTBeHHO Nepel NMPOBEJCHHEM H3MEPEHHH PEKOMEHAYeTCs I0Jarh Ha JaT4yhK
nasneHue, cocrasnsromee ot 80 1o 100 % oT BepxHero npenena H3MEpEeHHS.

3.3 IlpoBepka maTumka 3aKiIO¥aeTCs B NOJadye HA JATYMK JABJIECHHS U CPaBHEHHE 3HAYCHHS
JIaBJIEHHs, MMOKA3aHHOTO JAaTYUKOM, € 3aJaHHbIM. Pe3ynbraThl M3MepeHHs Ul KakAOro JaTyvKa
oTOOpaXkaloTcs B COOTBETCTBYIOUIEM 3TOMY JAaTYMKY OKHE MOHMTOpHHTA JaBleHHs (pHCYHOK B.3).
Ecnu norpemHocts M3MepeHHs aBIEHHs JaTYMKOM HE MPEBBIMIAET IOTPEIIHOCTH, YKa3aHHOH B
nacropTe, TO AATYHK CYATAETCA paboTOCIOCOOHBIM, @ HACTPOIKa M OIPOOOBAHHE — 3aBEPIIEHHBIMH.

4 Koppexknus HyJISl JaTYHKA
4.1 Bo Bcex JaTuMKax mpeaycMOTpeHa KOPpPeKI|s CMeLIeH!s] Ha4albHOTO BBIXOJJHOTO CHIHAJIA
(xoppexuus Hyst). KoppeKius BBITOJHAESTCS 110 CIEAYIOIEMY aIrOPUTMY:
— BbIOpaTh B OKHE MOHHTOpPHHra JaBjieHHs (pucyHOK b.3) nmyHKT MeHio «Koppekuus HyJs
JlaTYHKa», II0CIIE YEro Ha dKpaHe 0ToOpa3suThCH OKHO:

KoppekuMs Hy/R aarTuxka

O Yerarosxka aapagcKux HacTpoex

® K a ' 0r0 BBIXAAHOMD CHIHANS AATHHKA
UcTanosnenoe Qasneme 0 ‘-l;ﬂ'la_ >
I OK I QOrmena.

Pucynok b.6 — Koppekuus nyns garanka

— TO0/aThk HAa JaTYUK JABJICHHE, PABHOE HIJKHEMY IpeJery H3MepeHHs;
— BBECTH YCTaHOBJIEHHOE 3HA4Y€HWE JABJICHHs B I0Ji¢ «YCTAHOBIICHHOE JaBIICHHE» M HaXKaTh
kHOTKy «OK», nocne yero 6yneT BbIaHO cO0OIIEHHE O pe3yIbTaTe IPOBEIEHUS KOPPEKIIUH.

4.2 JIna oT™MEHBI BeeX MpeIbIIYLIMX KOppeKuuit HeoOX0MMO BRIOpATh MYHKT «Y CTAHOBKA 3a-
BOJICKMX HAaCTPOEK» U HaxkaTh KHONKY «OK».

~ND
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KoppekTnpoBka HaYaAbLHOro 3Ha4eHHs BBIX0JHOTO CHIHAIA AATYHKOB JAABJICHHSN
MMUJIA-/IH-15 ¢ TOKOBBIM BBIX0JHBIM CHIHAJIOM

Jle#icTBus 1m0 HacTOANIEH HHCTPYKIHH PACIPOCTPAHSIOTCS HA IaTUMKH, BBITYIIEHHBIE TOCIE
01.01.2018 .

[Ipumeuanne — Jlaruuku 4-20 MA, usrorosierssie 10 01.01.2018 r. uMeroT moACTpOEUHEE
pesuctopsl «Hyns» u «/Iluanazonay.

Hacrosimast wHCTpyKuus mpenHasHaueHa Ui KOPPEKTHPOBKH (B C/yuae HeOOXOAMMOCTH)
HA4aTbHOTO 3HA4Y€HHs BBIXOAHOro curHana aatyukoB MUJIA-15 ¢ BeIXoaHbIM curaanoM ot 4 mo 20
MA (Koa BeixomHoro curana (1), He HMEIOIIHX >IeMeHTa noAacTpoiiku «0» B BHIE NEPEMEHHOrO
pe3HcTopa.

KoppexTuposka curnana nponssoautes B ycnousx naGopatopun KUII ¢ nomormsio npo-
rpamme! (CorrectZeroPGAI) «Koppekrnpoka Hynst y gataukoB PGAI» M KOMIIEKTa ammapaTHbIX
CPEZCTB.

Jlnsl BBINONHEHHA ONEPAlMK KOPPEKTHPOBKH HAYATHLHOTO 3HAYEHHs BBIXOAHOTO CHIHAA,
TpeOyroTcs:

- IlepcoHabHbli KoMnbioTep (B Aanbueimenm [1K) nox ynpasnenneM onepannoHHOI cHCTe-
Mbl Windows;

- yerpoiicTBo cBsasu MUJIA-YC-411 (nmocraBnsiercs 1o OTZENBHOMY 3aKasy);

- MU(POBOH MYJIBTHMETP C IPEJEOM H3MEPEHHS B PEKUME H3MEPEHHs [NOCTOAHHOTO TOKa
10 MA (20 MA), BXoaHBIM conpoTuBnerHeM He Gonee 100 Om MOrPEIIHOCTBIO H3MEPEHHS TOKa He
Xyxke, yeM 1/3 ocHOBHOI1 ipuBeIeHHOM TOTPELIHOCTH AaTYHKa,

- kabens USB 2.0 A-Male — B-Male (B ganbHeimem — USB-kabens).

Biiok-cxema MonKmOYeHHs aTYMKA M ANNapaTypbl, HEOOXOIUMOM IS KOPPEKTHPOBKH BbI-
XO/IHOrO CHrHa/Ia IaTYMKa NpHBEeHa Ha pucyHKe B.1.

[Ipumedanue— B 3aBHCHMOCTH THNA HMEKTPHYECKOTO OAKTIOYCHHS ATIAKA (konoaka,
kabelnb, paskeM M T.J.) YyCTpPOHCTBO CBA3M MUJIA-YC-411 KOMIUIEKTYeTCS  KIYTOM
MJIBT'.685621... coOTBETCTBYIONIEr0 HCIIOTHEHHUS. [Tpu 3akase Ha mpuoGpeTeHHE ClemyeT ykasaTh
THIT 3/ICKTPHIECKOTO NOAKMIOYCHHA IATIHKA, C KOTOPBIM GY/IeT HCIOIBb30BaThCs YCTPOMCTBO CBA3H.

MepcoHanbHLIN
KOMMbHOTEp

Kabenb yanunutensHblin USB 2.0 A-B —»

UsB
YcTpoicTBo cesian MUOA-YC-411

Oatuuk Tox
+ -

MryT MOBr.685621.023 —»

XEenTbin ]
3eneHsIn
Hatunk gaeneHuns ) 2 MynsTumeTp
MUOA-15 Genbin - uncpoBoit

Pucynoxk B.1- Biok-cxema NO/IK/IIOYEHHs 1aTIHKA ¢ BBIXOIHBIM CHIHAIOM OT 4 no 20 MA



IIpuMevanue— [lng u3MepeHns BHIXOJHOIO TOKA JATYMKA MOKHO HCIOJIB30BATH ump:
POBOH BOJIBTMETp ¢ npezenoM u3mepenns 1 B (2 B) u karymky conpoTHBIeHHS (IpeLr3uOHHBIH
PE3UCTOpP) ¢ HOMHMHATBHBIM COMpPOTHBIEHHEM He Gonee 100 Owm. IIpx 5TOM moJHAs MOrpemHocTsh
Kanasla M3MEPCHHS HE 10/DKHA NMPEBBIIATE 1/3 OCHOBHOJ MPHBEICHHON NOrPENIHOCTH 1aTIHKA,

[Iporpamma «Koppektuposka nyns y narankos PGAI» (CorrectZeroPGAI) ycranasnusaetcs
¢ caiita www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html my-
TEM CKaYHBaHMS U 3a1yCKa HHCTALIATOPA.

ITo oxonyanmio ycranoBkn nporpammsr CorrectZeroPGAI, maunércs yeranoBka «NET
Framework v4», Heo6xomumoro s KOPPEeKTHO# paboTh! IPOrpamMMBL.

C caiira http://www.ftdichip.com/VPC htm CIIEyeT YCTAHOBHTD JpaiBep 1711 MHKPOCXEMBI
FT232, ucnonssyemsiit B YC-411, noce YCTaHOBKH KOTOPOTO B [IHCIIETYEPE YCTPOHCTB, B pasjesne
«ITopter (COM u LPT)», no/keH mosBHTHCS nyHkt: USB Serial Port (COM XX), rme XX HOMeEp
BupTyansHoro COM mnopra.

Jlis BBINOTHEHHS. TPOLEyphl KOPPEKTHPOBKH HAYATHHOTO 3HAYCHHUS BBIXOJHOI'O CHTHAIA
JaTYHKa HEOOXOIHMO:

a) IlonxmounTs k rEe3gam Ha TIepe/IHeH NaHe/ ! yCTpoHCTBa CBsA3H LH(POBOIA MYJIBTHMETp B
PEKAME M3MEPEHHUs IOCTOSHHOTO TOKA. YCTPOHCTBO CBSI3H COETMHSIETCS C KOMIIBIOTEPOM IIOCpei-
crBom USB-kaGens. IMocie coenunenus YCTPOHCTBA CBA3M M KOMILIOTEpA Ha TepedHel maHe;H
YCTPOHCTBA CBS3M 3aropaeTcst 3eMeHbIi CBETOMHO], CUTHAIM3UPYIOLIHH O BKIIOYEHHOM COCTOSHHH
CXEMBIL

ITuranue natumka obecneunBaercs YCTPOHCTBOM CBSI3H.

B npouecce paGore! mexonycrumo Pa3pbIBaTh )JIEKTPHYECKHE COeIHHEHHS B cXeMe.,

0) YcTaHOBHTH Ha BXOZIe JaTYHKA TOYHOE 3HAYCHME NaBJIEHHs, COOTBETCTBYIOIIETO MHHH-
MAIIbHOMY («HYJIEBOMY») 3HAYEHHIO U3 IUANA30Ha M3MEPSAEMBIX NaTYHKOM JIaBICHHIH.

B) Ilocne 3amycka mporpammsr Ha SKpaHe MOHHTOpa 0TOOPA3MTCs OKHO MPOrpaMMEl, MOKa-
3aHHOE Ha pACyHKe B.2, B KOTOPOM Z0CTYIIHA eAMHCTBEHHAS KHOTIKA «HHTaThy, METIOK M0 KOTOPOil
MHHIHATH3UPYET NPOLEAYPY YTCHHS JTAHHBIX U3 JATUHKA,

Homep TTT:

Thn gaTanxa:

KommuecTso obrynermit:
Mocnenree ofiHynetue:
Boamoxaian koppexTvposka Hyns:
Texywan koppexkmposka Hyns:

L mm ]

CKASAMME SaTwma (Wi

Prcynok B.2 — Okuo nporpammer

Hpoue,uypa CONPOBOXKIAETCA CBEYCHHEM KEJITOrO CBETOAHMO/Ia Ha nepenﬂeﬁ INaHEeIIH )/CTPOI:'I-
CTBa CBs3H.

Ilo oxoHYaHMIO CUMTHIBAHHS HAHHBIX ¥eTHI CBETOZIMOX TaCHET, & OKHO IIPOTPaMMBI IpH-
HHMaeT BHJ, IIOKa3aHHEIH Ha pucynke B.3.



r) Heobxomumo BBecTH Tekyluee 3HaYeHHE BBIXOMHOIO TOKA ﬂartfmca, H3MEPEHHOE MYJIbTH-
METPOM, B AYEHKY «YKakuTe TeKyluee nokasanue aardrka (MA)». B sueiixy «Heo6xoaumoe 3Haue-
HHEY, BBOJMTCA HEOOXOAMMOE Ha4yalbHOE 3HAYEHHE BBIXOJHOTO TOKA, KaK NpaBuiio, 3To 4 MA.
B kavecTBe AecATHIHOTO pasjenuTens HCIIOJIB3YETCs TOYKA.

Com+iopT: COM10

Yrerme ganHan
Homep TT: 359399
Tun garaca: MAOA (4-20 mA)
Komuectso ofHynequa: 1
Mocnepree oBHynerme: 11.02.2021 8:49:17
Bosmoxwar koppekmposka Hyna: -0, 788 +0.800 mA
Texywan Koppexmposka Hyns: 0,100 MA

[ mm ]
Koppexwia

YkaxuTe Texyliee nokasanme aatwiKa (mA):

Heofixommoe sHaverme: 4

[ Mopeswn, |

Pucynoxk B.3 — Okro [IPOrpamMMBI MOCJIE CYUTHIBAHUSA TAHHBIX

x) llemakom «MBIIHY MO0 KHOMKE «ITonpaBuTh» HavaTbHOE 3HAYCHHE BBIXO/IHOTO CHTHajIa
Oyner npuBeneno k HEOOXO0/IMMOMY 3HAYEHHIO C MIOTPELIHOCTHIO He Xyxe 3MKA.

[IpuMevanus

I IIpu HeoBxommmocTH, HavatsHOE 3HAYCHHE BBIXOJHOTO CHIHAjla MOKHO BEPHYTH K BEJH-
THHE, yCTAHOBICHHOM 1P M3rOTOBIEHAW [aTyHKa, LIEIKHYB 110 KHOMKe «BoccTanoBuTh 3aB0CKOi
HYIIb).

2 JIna nat4aukor aGecomoTHOrO nasnenus (JIA), B cnywae xoraa OTCYTCTBYET TeXHHYECKas
BO3MOXKHOCTh YCTAHOBHTB Pa3peieHHe, COOTBETCTBYIOIIEE HIKHEMY TIPE/IeTy H3MEPEHH i, MOXKHO B
KaueCTBE OMOPHOIO MCIOJIB30BATH TOYHOE (13MepeHHOE 06pa3nOBEIM GapomeTpom) 3HaueHMe aTMo-
chepHoro  nasnenms. Metommka Pactera 3Ha4YeHHs BBLIXOOHOTO CHIHANA JaTYHKa NpHBe/ieHa B
n.2.3.1, 2) HacTosimero pykoBoacTea. Ito (pacueTHoOe) 3HaueHHE CTIEyeT BBeCTH B siueiiky «Heob-
XOJIMMOE 3HaYEHHE Y,

3 Jlns natuukoB u3GbrrouHOTrO AaBnenus-paspexenns (MB) npn koppekTrposke meoGxo-
AMMO PacCHATATh H yCTAHOBHTH 3HAYEHHE BBIXOJHOTO CHIHALA TIpH HYJIEBOM 3HAY€HHH (OTCYTCTBHH
Pa3spexeHns) BXOJAHOro AaBnenus. Pacuer POBOZUTCS 11O (hopMmyIte:

I'p0= 16/(|P pas [+Puss) X P ps + 4
['ne
[ po— BEIXOZHOI TOK naTamKa npu OTCYTCTBUH Pa3peiEHHs Ha BXOJE, MA;
P pas — HIDKHMIT npeen (paspexeHue) U3 nHanaszona H3MEpAEMBIX NaBineHuit, MI1a;
P 156 — Bepxmuii npesten m36srrounoro nastenns U3 nana3oHa u3MepseMbIX aaBnenuit, MI1a

[Tonyuennoe, B pesynsrare pacyera 3navenue AaBIICHHS CICNYeT BHECTH B stueiiky «Heob-
XOJIMMO€E 3HAYEHHUE ),



[Tpunoxenwne I'
(oOs3aTenbHOE)

KoppekTupoBka Ha9a/IbHOr0 3HAYEHHSs! BLIXOAHOI0 CHIHAJIA JATYHKOB AaBiaenus MHU-
JA-1S ¢ BLIXOAHBIMH CHTHAJIAMH B BH/I€ HANPSIKEHHS MOCTOSHHOT0 TOKA

Jle#icTBus 10 HacTOAMEH MHCTPYKIME PAaCIPOCTPAHSIOTCA HA JATYMKH BEIMYIIEHHBIE MOCIE
01.01.2018.

[Ipumevanue — Jlarunkn usroroiaeHssie 10 01.01.2018 npennasHayanuch TOMBKO IS HC-
MONIb30BaHMs B COCTaBe BbryMcaHTENeH — kKoppekTopoB EK-270, EK-290 npoussoacrea OO0  «El-
ster —['a3anekTponukay (r.Apsamacy). B Ha3sBaHHBIX yCTpOICTBaX MpeayCMOTpPEHA IPOLEAYPa KOp-
PEKLIMH BBIXOJHOIO CHTHANA BCEr0 KaHaua JaBlIeHHs, BKII0Yas JaT4YHK.

Uit BBINOJIHEHUS oNepalii KOPPEKTHPOBKA HAYATHHOTO 3HAYEHHs! BRIXOHOTO CHTHANA JaT-
4MKOB naBiaeHus MUJIA-15-051, MUJTA-15-055, MUJTA-15-058 ¢ BBIXOAHBIM CHIHATIOM 04-2Bwu
MUJIA-15-052, MUJTA-15-057, MUJTA-15-059 ¢ BBIXOMHBIM CHIHAIOM 0,5-4,5 B (B naneHelmem —
IaTYuKoB) TpeOyroTes:

- IepCOHAIbHBIA KOMIbIOTep (B AanbHelmem [1K) mox ynpasnenuem onepannonHoi cucTe-
Mbl Windows,

- ycrpoicTtso cBsizu YC-412,

- H(DPOBO BOIETMETP € MPEAETIOM H3MEPEHHS HaINpsUKeHHs 1ocTosHHOro toka 10 B u no-
TPCIIHOCTBIO H3MEPEHHS HE XYiKe, 4eM 1/3 OCHOBHOM NPHBEACHHOM NOrPENIHOCTH AaTUHKa,

- kabems USB 2.0 A-Male — B-Male (B nanseiimenm — USB-kabens).

ITporpamma «Koppektuposka nyns y narankos PGAUy (CorrectZeroPGAU) ycranasnusa-
erea ¢ caiita  www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priboroy-
mida.htm| myTém ckaunsanus u 3amycka HHCTAJUIATOPA.

[To OKOHYAHHMIO YCTAHOBKH MpPOrpaMMEI CorrectZeroPGAU, naunércs ycranoBka .NET
Framework v4, neo6xoaumoro juis KOPPEKTHOH paboThI MPOrpamMMBL.

C caiita http://www.ftdichip.com/VPC.htm CICIYET YCTAHOBHUTH JpaWBEp /I MHKPOCXEMBI
FT232, ucnonesyemsrii 8 VC-412, nocie YCTaHOBKH KOTOPOTO B JHCIIETYEPE YCTPOKCTB, B pasjiene
«ITopter (COM u LPT)», nomkeH MOSBHTHCS nyskt: USB Serial Port (COM XX), rae XX HOMEp
BHpTyaibHoro COM mopra.

Brok-cxema noxkmouenus narunka u anmnaparypbl, HEOOXOAMMOH Ui KOPPEKTHPOBKH BEI-
XOJIHOTO CHIHaJla IaT9MKa NpHBeieHa Ha pucynke 1.

MNepcoHankbHbIi
KOMNbHITEp

Kabenb yanunutencHeit USB 2.0 A-B —»

uUsBe

YcTpoiicTeo cessn MUOA-YC412

Oatyux Hanpamenne
+ -

Hryt MOBr.685621.027 ——»

HENToIA

1

3eneHbi

Oarunk nasnexHun 2 MyneTumeTp

MWUOA-15 KOpH4YHeBkIi 5 UMPOBOI

Benwin

Pucynok I'.1- Biiok-cxema MOAKTIOYEHHS TaTIHKa C BBIXOIHBIM curHanoM 0,5-4,5 B

JUtsi BBINONHEHHS MPOLEAYPE! KOPPEKTHPOBKHA HAYATHHOIO 3HAYEHHS BBIXOJIHOIO CHTHaja
JaTYHKa HEOOXOAMMO MOJKIOYHTE K THE3JaM Ha NEPE/IHEH NaHenu YCTPOHCTBa CBA3H LU(POBOIL
BOJILTMETP B PEKHME H3MEPEHHS HANPSKEHUSA TIOCTOSHHOTO TOKA. YCTPOHCTBO CBA3M COSIHHSETCS ¢
KOMIbIOTEpOM nocpeactsom USB-kabens. Tocne coequnenus yerpoiictsa csizy u KOMIIBIOTEpa Ha
TNIepe/IHeH TNaHeIn YCTPOMHCTBA CBA3M 3aropacTcs 3e/eHblil CBETOAHO/I, CHTHAIM3UPYIOIIUH O BKIIIO-

HUCHHOM COCTOAHHH CXEMBI. [JlaTHHK COCIMHSAETCS ¢ YCTPOIMCTBOM CBA3H IIOCPEACTBOM xKryta. [Tuta-
HHE JaT4hKa 00ecrneynBaeTes ycTpoicTBOM CBS3H.,



B npomecce pRGOTLI HEAONYCTHMO pa3pbIBaTh JIEKTPHYECKHE COeJHHEHHS B CXeMe.

[Tocne 3amycka mporpaMMEl Ha 9KpaHe MOHHTOpPA OTOGPA3HTCS OKHO [porpamMmel, IMoOKa3aH-
HOe Ha puc. I'.2. B packpeiBaromeMcs MeHio «Hanpsikenue mutanus» HeoOX0uMO BeIOpaTh Tpeldy-
emoe 3Havenue: 3,3 B umn 5 B. [lemikom o kHonke «UHTaTh» BHI3BIBACM NIPOLIEYPY YTE€HHS AaH-
HBIX U3 natumka. [Iponeaypa conpoBokaaeTcs cBeYeHHEM JKeNITOr0 CBETOAMOAA Ha nepeaHel naxe-
JIH YCTPOHCTBA CBS3H.

[To oKOHYAHHMIO CUMTHIBAHHMS JAHHBIX JKEITHIH CBETOMHON TacHeT, a OKHO IIPOrpamMMbl MpH-
HUMaeT BUI, NIOKa3aHHbIf Ha puc. [.2.

HeoGxomumo BBecTH Tekyimee 3HauYeHHEe BBIXOIHOTO CHIHAIA JaTYMKa, U3MEPEHHOE BOJILT-
METpOM, B A4eHKY «YKa)XuTe TeKyluee NMoKa3aHue AaTYHKa (B)». B sueiiky «Heo6xomumoe 3naue-
HHE», BBOIUTCA HEOOX0AMMOE HAyalbHOE 3HAYCHHE BHIXOIHOIO CHTHaJIa, Kak npasuio, 3to 0,4 B
umn 0,5 B s natankos MUJIA-15-051 u MMU]IA-15-052 cootBercTBenHO. B KayecTBe mecATHUHO-
IO pa3s/IeIUTENIA UCTI0NIB3YETCS TOYUKA.

— = e

Pucynox I'.2 — Okno nporpammsr

rlA Koppexuua nyna 1.3.1

Boccrarosums ] Comnopr:  COME6
3aBOACKOH Hynb
Ynpasnerme YC-412
Hanpaxerme nuramas: 5B

Wamepremoe svaverme:  Booomon carman -

Yrerme aaHrbx

Homep TT1: 442387

Tun pamuca: MUDA15-057 (0.54.5 B)
KonumecTso obHynermi; 5

MNocnemee obmynerme: 13.08.2019 8:43:47
Bosmoxoan koppextvpossca Hyns: 0,200 «0,2008B
Texywan xoppexmuposxa Hyns: 0,076 B

Koppexuma
3HENEHWE HANDRXEHMA NTEHUA (B): 5.02?

YikaxaTe Texyuiee nokasatne namwaca B)
Heofxopamos sHaverve:

|

Pucynok I'.3 — Okso nporpamme nocre CYMTHIBAHHS JTAHHBIX



[TlemuKoM «MBILIHY» O KHOMKE «Y CTAaHOBHThL)» HaualbHOE 3HAYEHHE BBIXOAHOrO CHrHaua 0y-
JeT MPUBEJIEHO K HEOOXO0AMMOMY 3HAYEHHMIO.

Ipu pabore ¢ marunkamu MUJIA-15-055, MUJA-15-058, MUJIA-15-057, MUJIA-15-059
JIONIOJIHMTENIBHO B MeHI0 «V3MepsieMoe 3HaueHHE» HYKHO BbIOpaTh MyHKT «U NUTaHHA» H CYHTATh
3HAYEHHE HANpPKEHHs NUTAaHUA C HHAMKaTOpa MyJIbTUMeTpa. Heobxoaumoe 3HaYeHHE BBIXOHOTO
CHI'HaJIa, KOTOpOE clienyeT BBECTH B A4eliKy «Heobxomumoe 3navenne» Gopmyie:

U P-P
U gy =U—”x{(UB -Uy )X—’_ML+UH:|
HH

1TH MAKC PM

rae  Upgpix - TEKylIee 3HaYEHHE BBIXOJHOTO CHrHANA, B;
Ui — HOMMHANBHOE 3HAYeHHE HAIPSDKEHHs THTaHus, B;
Upn— daxTuyeckoe 3HaueHHe HANPDHKEHHS TUTAHuUS, B;
Up — BepxHee npe/ieibHOE 3HaAYEHHE BEIXOIHOTO CHIHaua, B;
Uy — HukHee npe/ie/IbHOe 3Ha4Y€HHE BBIXOJHOTO CHIHA/a, B;
P - Texymee 3nauenne uzmepsemoro aasienus, Mlla;
Pupn - HuoxHui ipeen uzmepenuit nanenus, Mlla;
Puarc — BepxHuii npenen uaMepeHuit naBnenns (paspexenns s J[B), MIla

HpPl HEOOXOHMMOCTH Ha4YaIbHOE 3HAUCHHE BBIXOJIHOI'O CHI'Ha/Ia MOKHO BEPHYTE K BEITHYHHE,
YCTAaHOBIIEHHOH ITpH H3TOTOBJIEHHUH JAaTYHKQ, IICJIKHYB I10 KHOIIKE «BoccTaHoBUTE 3aBOJICKOM HYIIB».



[Tpunoxenne J]
(obs3arenbHOE)

Cxembl noaxmovenns naTunkoB MUIA-15 115 HacTpoiiku u npoBepKH.

O
—% st
+ 1(+Un)
& | 2(osw) |D P
B 3(Ues)
5
PV
R1 *

G — HCTOYHHK NHTAHHUS TOCTOSHHOTO TOKA;

D — noBepsiemslit 1aTuHk;

R1 - pesucrop C2-29B-0,125-20 xOm + 1 %;

PV — BonsT™eTp nmm MYJIETHMETD;

S1 — nepexmoyatens ManoraGapuTHsIi ranetusii [113-3[11H

Pucynok .1 - Cxema BrmoueHHs npHOOPOB MPH MPOBEPKE JATYHKOB ¢ BBIXOIHBIM CHIHA-
JIOM B BH]I€ HANIPSKCHUS IOCTOSHHOTO ToKa oT 0,4 10 2,0 1 oT 0,5 no 4,5 B.

YCTpPOMCTBO CBA3M T T
USB MWIOA-YC-408 / 5172 D
MWOA-YC-410 33 f,-
K MK 4[4

Pucynok J1.2- Cxema nOAK/IFOUEHHS TATYHKOB ¢ npoTokoiaamMu obmena Modbus u Mida
nHTepdeiica RS485 k nepconansromy kommetorepy (TTK)



YCTpOMNCTBO CBA3N
€— | uss MW[A-YC-408-UART
K MK

Blw N |
Blw o =

Pucynok J[.3 - Cxema NOAKMIOYEHHs. JaTYUKOB C IPOTOKOTIOM 06MeHa Mida
Ha ocHoBe uHTepdeiica UART Kk mepcoHansHOMY KOMIIBIOTEPY

+ | pa— |

|
BN —

G — HCTOYHHK NMHTAaHHUS MOCTOSHHOTO TOKA;

D - noBepsiemblii naryux;

Ry — Harpysounsiii pesncrop C2-29B-0,125-1 kOm+1 %o,
PV- BoneT™eTp mocrosuuoro toxa

Pucynoxk J1.4 - CxeMa noJK/II04e IS 1aTIHKOB ¢ BBIXOJHBIM CHI'HAJIOM B BHJIE [IOCTOSHHOTO
Toka 4-20 MA (xox mmanu 01) npu NOPOBEPKE U HACTPOMKe.

+ 1 | »KenTbiii
G - ‘ 2 | 3eneHwiii D
RH 3 | KopruHesblii

Ru — Harpysounsiii pesucrop C2-29B-0,125-20 kOm= 1%

Prcynok J1.5 - Cxema Br/I0uenns [P IPOBEPKE U HAcTpoiKe aaryukos MUJIA-15-A ¢
BBIXOZHBIM CHTHAJIOM B BH/I€ HANIPSUKEHHS TTIOCTOSHHOTO TOKa 0,5-4,5 (ko1 BBIXOJHOTO CHT-

Hana 057).
+ . ] 1 | >Kentwiii
G RH
- 2 | 3eneHbiii D
— 3 | KopnuHeBbiii
— 4 | Benwint

Ri— Harpy3ounbiii pesucrop C2-29B-0,125-1 kOm+1 %; PV- BOIbTMETp NOCTOSHHOTO TOKA

Pucynox /1.6 - Cxema BkIioYeHHs IpH NpOBEPKE H HACTpoiiKe natyukoB MUJIA-JTU-15-M-A
C BBIXO/THBIM CHTHATIOM B BH/I€ IIOCTOSHHOTO TOKa 4-20 MA (KO BBIXOJHOTO CHTHANA 01)



