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PykoBoncTeo
IIPUHLMIA [EUCTBUSA, a TAaKXKE IpYrue

MUJIA-15-Ex.

1223

M0 JKCIUTyaTalldd COJEPKUT TEXHUYECKUE JIaHHbIE, OMUCAaHUE YCTPOWCTBA WU
CBEJICHUS, HEOOXOIWMBIE IS TPABWIBHOW SKCIUTyaTalluu
JaTYUKOB JaBiieHus oOmiero HazHadeHuss MUJIA-15 u B3pHIBO3AIIMIIEHHBIX JATYUKOB

KoncrpykruBabie ocobennoctu natunkoB MUJIA-15 npuBenenst B Tabmume 1.

Tao6nawuma 1- KoucrtpykruBabeie ocooerHocTH qatankoB MUJIA-15

O0o03HaueHne naTanuKa

KoHcTpykTHBHBIE 0COOEHHOCTH

MUJA-TU (IA, JJT, 1B, IUB)-15(-Ex)-01

ﬂaT‘II/IKI/I C TOKOBBIM BBIXOAHBIM CUT'HAJIOM.

MUJA-J -15-M-1(-2, -3) -01 (052, 053,
056)
(MUAIA-JIU-15-M-A)

HaTLII/IKI/I C TOKOBBIM NI BBIXOJHBIM
CUTHAJIOM HAIIPSKCHUA ITOCTOAHHOT'O TOKA.

MUJA-TU (IA, I/, JB, IUB)-15(-Ex)-051
(052)

ﬂaT‘II/IKI/I C BBIXOJJHBIM CUTHaJIOM HAIPSAXKCHUA
ITOCTOAHHOI'O TOKA.

MUJA-TU (IA, JJ, OB, JIUB)-15(-Ex)-
(A)-055 (057)

JIaTYMKY C BBIXOJHBIM CUTHAJIOM HaIlPSKEHUS
IIOCTOSIHHOTO TOKa. VIMET mpomnopLuoHaib-
HYI0 3aBUCHMOCTb BBIXOJHOI'O CHTrHaja OT
HaNpsDKCHUs TUTAHUSL.

MUJIA- IU (A, JULJAB, INB)-15(-Ex) -058
(059)

JlaT4uky ¢ BBIXOJHBIM CUTHAJIOM HAIPSHKCHUS
IIOCTOSIHHOIO TOKa. VIMEIT mpomnopuuoHalib-
HYI0 3aBHUCHMOCTb BBIXOJHOIO CHTHaJla OT
HaIpsDKEHUs NUTaHus U koppektopsl HYJIS
n MAKCUMYMA

MUJA-IU (JA, JA, 4B, JUB)-15(-Ex)-061
(062), MUIA-/TN-15-M-A-061

Jataukn ¢ mu(POBBIM BBIXOIHBIM CHUTHAJIOM
¢usuueckoro ypous untepgeiica UART c
poToKojioM oOMeHa Mida

MUZIA-TTU (IA, 1T, 1B, JINB) -15(-Ex)-063

JlaTuuku ¢ UQPPOBBIM BBIXOJHBIM CHUTHAJIOM
untepderica RS485 ¢ mpotokosom oOMmeHa
Mida

MUJA-JU (IA, I, [1B, INB)-15(-Ex)-064

JlaTunku ¢ NUQPOBBIM BBIXOAHBIM CHUTHAJIOM
¢usuueckoro ypoBHs wuHTepdeirica RS485 ¢
npotokosom oomMena Modbus

[Ipumeuanusd-—

pucynku /1.8, J1.9 npunoxenus [1).

1 JlaTymku ¢ WMHIAEKCOM «A» UMEIOT JJICKTPUYECKOE IMOJKIIOYCHHE TUIOCKUH Kabenb (CM.

2 JInsg JaTYMKOB C MHIEKCOM «M» MakcuMalibHas JOIYCTHMasi TeMIepaTypa H3MepsieMou
cpenst ot 90 mo 150°C B 3aBUCHMOCTH OT UCTIOJIHEHUSI.

K patGore ¢ marumkamm nasiaenus MUJIA-1S pomyckaercsi 00CTy:KNBAKIIMN TMEPCOHAT

COOTBETCTBYIOLIEH KBaJIM(PUKANUN, U3YUYNMBIIUI HacTosiee PykoBoacTBo.

[Ipu 3aka3e maTymMka IOHKHO OBITH YKa3aHO YCIOBHOE 00O3HAYCHME JAaTYMKa, COCTABICHHOE I10

CTPYKTYPHOI CXeMe, TPUBEIACHHON B MPUIIOKEHUU «A».

[Ipocum ydecTb, 4TO B CBSI3M C MOCTOSIHHBIM TEXHUYECKUM COBEPIICHCTBOBAaHUEM JAaTYMKOB
JABJICHUS MOTYT BO3HUKHYTH HEKOTOPbIE HEMPHUHIMIMAIBHBIE PACXOXKACHUIM MEXIYy KOHCTPYKIUEH,

cxXeMoM JaTdyuKa U TCKCTOM COHpOBO,Z[HTGJIBHOfI JAOKYMCHTAIUH.

N3TI'OTOBUTEJIb:

OO0umecTBO ¢ OrpaHUMYEHHOH OTBETCTBEHHOCTHIO

ycrpoiictBa» (000 MUJIAYC);

wpuandeckuii agpec: 432035 Poccus, r. YIbSHOBCK, poe31 JHEPreTUKOB, 4, kad. 204
E-mail: info@midaus.com, WHTEpHET-CAUT NPEATPUATHS: www.midaus.com

JTaBJICHUS

«MHKpO3JIEKTPOHHbIE JaTYUKH U
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1 OIIMCAHUE U PABOTA
1.1 HazHaueHnue u 00J1aCTh NPUMEHEHH S

1.1.1 JlaTuyuku [maBICHUS MUJA-15 (B panbHeilieM - JaTYMKW), MPEJHA3ZHAUYEHBI s
M3MEPECHHUSI W TPOMOPIMOHAIBHOTO TpeoOpa3oBanus u30bITouHOro maBneHus (M), abGcomroTHOTO
nasinenus ({A), paspexenust ([B), u3ObiTouHoro namienust - paspexenus ([AVB) u pasnoctu
napyieHui (/I/]) B TOKOBBIN BBIXOJHOW CUTHAJ, BBIXOJHOW CUTHAJ HANMPSHKEHUS MOCTOSHHOIO TOKA WU
B curHan mugposoro koxa (mudposoit curHan) untepdeiica UART co crnenuanbHbIM MPOTOKOJIOM
obmena Mida, nm6o curnan uHTepdeiica RS485 ¢ mpoTokosom obmena Ha 6aze Modbus-npoTokora
WM IPOTOKOJIOM 0OMeHa Mida.

[Ilpumeuvanue - Onucanue mnpoTokosioB odbmeHa Mida u Modbus mnpuBeneHsl B
NPUIOKEHUAX «JI» 1 «M», COOTBETCTBEHHO.

JlaTuriku ~ TmpeHa3HAYEHBI JJIS HWCIOJIB30BAHUS B CHCTEMaxX KOHTPOJS M YIPaBICHHS
TEXHOJIOTUYECKHUMH  TPOIECCaMH B Pa3IUYHBIX  OTPACISIX MPOMBIIUICHHOCTH, JHEPreTHKH,
KOMMYHaJIBHOT'O XO351CTBa, TPAHCIIOPTA, B TOM YHUCJE Ha razopacnpeaenutenbHbix nyHkrax (I'PID), a
Takke€ B aBTOMaTH3MPOBAHHBIX CHCTEMaX KOMMEPUYECKOIo yueTa pacxoja MpUpoHOTO ra3a.

PaGounmu wu3mepsiembiMu cpeamu ais gataukoB JIM, JIA sBisiroTCs ras3bl, Mapora3oBbie U
ra3oBbl€ CMECH, a TaK:K€ HEKPUCTAJUIM3YIOLIMECS U HE3aTBEPACBAIOIINE KUJIKOCTH, HEAarpeCCUBHBIE K
TUTAHOBBIM CIJIaBaM ¥ KOPPO3HOHHOCTOWKHM CTaJIsIM.

PaGounmu um3mepsiembiMu cpefamu it AaTaukoB MUJIA-JI/1-15 sBISIOTCS IPUPOIHBIN Ta3 u
JIPYTUE OYHUIIICHHBIC CYXUE HEarpeCCUBHBIC T'a3bl M Ta30BBIC CMECH.

Pabounmu usmepsiembiMu cpeamu s 1ataukoB MUJIA-J1J1-15-2 ¢ o6enx cTopoH (ILTIOCOBOIMA

U MHHYCOBOH) SIBIISFOTCSI Ta3bl, MMAPOTAa30BbIC M Ta30BBIE CMECH, a TAKKE€ HEKPHUCTAILIU3YIOIMUECS U
HE3aTBEP/ICBAIOIINE KHUIKOCTH, HEArPECCUBHBIE K TATAHOBHIM CILIaBaM M HEPIKABCIOIICH CTaIIH.

Hatuuk  JIJI mpennasHaueH il U3MEpPEHUS nepenaaa JaBJIeHUs, B TOM 4YHUCJIE Ha
U3MEPUTENBHBIX TPYOONPOBOJAX CYETUYMKOB Ta3a TYPOMHHOTO M POTAIIMOHHOTO THIIA  CHUCTEM
KOMMEpPYECKOTO yJeTa.

1.1.2 Hatunku MUJIA-15 ¢ BBIXOJIHBIM TOKOBBIM CUTHAJIOM M B BHJI€ HAIPSKEHUSI TOCTOSTHHOTO
TOKa UMEIOT CJIeAYIoNe 0003HAYCHHSI TI0O KOHCTPYKTOPCKOM JIOKYMEHTAIIUH:

MJIBI".406233.090 - MUJIA-IA-15, MUIA-IA-15-Ex;
M/IBI".406233.093 - MUJIA-IU-15, MUJJA-JI1-15-Ex, MU IA-JIN-15-M;
M/IBI'.406233.092 - MUJJA-J1/1-15, MUOA-OO-15-Ex ;
M/IBI".406233.102 - MUJIA-/IU-15-M-A;
M/IBI'.406233.105 - MUJIA-JIWB-15, MUJIA-JINUB-15-Ex;
M/IBI".406233.107 - MUJJA-/IB-15, MUJIA-JIB-15-Ex.
MJIBI".406233.109 - MU A-1HU-15- M2;
MJIBI".406233.110 - MUJIA-JI-15- M1;
M/IBI'.406233.111-01 - MUJIA-I-15-11;
M/IBI".406233.113 - MUJIA-/I1-15-M-3.
M/IBI'.406233.117 - MUJJA-J1/1-15-2

1.1.3 Hatunku MUJIA-15 ¢ iudpoBbIM BBIXOIHBIM CHTHAJIOM HUMEIOT CIEAYIoNre 0003HaUYCHUS
110 KOHCTPYKTOPCKOM JOKYMEHTAIUU:

MJIBI.406233.094 - MAJIA-JIA-15-(9)UART/RS485, MUJIA-JIA-15Ex -UART/RS485;
MJIBI.406233.096 - MUJIA-JTA-15-(3)-UART/RS485, MUJIA-TU-15Ex- UART/RS485;
MJIBI.406233.095 - MUJIA-JUI-15- (D)-UART/RS485, MUJIA-JJI-15Ex- UART/RS485;
MJIBI.406233.102 - MUJIA-JIA-15-M-A-UART;

MJIBI.406233.108 - MUJIA-JIB-15-(9)-UART/RS485, MUJIA-JIB-15-Ex- UART/RS485;
MJIBI.406233.106 - MUJIA-JIAB-15-(3) -UART/RS485, MAJIA-JIUB-15-Ex- UART/RS485;
MJIBI.406233.111 - MUJIA-JTN-15-TI-RS485;

MJIBI.406233.113 - MUJIA-JTA-15-M-3- RS485.

MJIBI.406233.118 - MUJIA-JUI-15-2- RS485
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Hes3peiBozammmennsle  patuuku  MUMJIA-15 npennasHaueHbl Ui MCIHOJIB30BAaHUS  BO
B3pbIBOOE30IMACHBIX YCIOBUSIX.

CumBoOM «D», OTHOCSAUIUMNCS TOJIBKO K JaT4YMKaM C KOJOM BbIXxoJHOTO curHana 064 (mpoToko
obmena Modbus, narepdetic RS485 ), o603navaer ocHoBHyro norpemHocts + 0,05;  +0,1 %.

BspeiBozamumienasie  gatunkn MUJIA-15-Ex ¢ BuOOM B3pBIBO3AIIUTHl  «HCKpOOE30MacHas
IJICKTPUYECKasl LEMb» YPOBHs «ia» cOOTBETCTBYIOT TpeboBanmsim TP TC 012/2011 «O 6e3omacHOCTH
obopynoBanus 1si paboThl BO B3pbIBoomacHbIX cpeaax», 'OCT 31610.0-2014, TOCT 31610.11-2014,
UMEIOT MapkupoBKY B3pbiBo3amuThl PO Ex ia I Ma X/0Ex ia IIB T4 Ga X u MOTYT ycTaHaBJIUBaThLCS BO
B3PbIBOOIIACHBIX 30HAaX INOMELIEHUH M HApyXHBIX YCTAaHOBOK B COOTBETCTBMM ¢ I1aBod 7.3 IIYD u
OPYTUMU TUPEKTUBHBIMU JTOKYMEHTAMHU, PETrJIaMEHTHPYIOIIUMU MPUMEHEHHUE 3JIEKTPOOOOPYIOBaHUS BO
B3PBIBOONIACHBIX 30HAX.

3HaK «X» B MapKUPOBKE B3pbHIBO3AIIUTHI JAaTYMKOB YKa3bIBAeT Ha CIEHUANbHbIE YCIOBUS
ux 6e30MacHOro NPUMEHEHUSI:

- K DJIGKTPUYECKHM ILEMsSIM JaTYMKOB JaBlieHWs B3pbiBo3anuiieHHBIXx MUWJIA-15-Ex moryr
MOJIKJIIOYAThCS MCKPOOEe30macHble CepTHPUIIMPOBAHHBIC YCTPOMCTBA, HCIONB3YIOMIUE PE3UCTOP IS
OTrpaHUYEHUS TOKA, CyMMapHbIE BBIXOHBIE MAPAMETPhl KOTOPBIX HE MPEBBIIIAIOT JJI JATYMKOB C KOJAMHU
curHaina 051, 052, 055, 057, 058, 059, 061, 062, 063, 064 U,<13,7B, 1,<0,29 A, P,<1 Bt, a nns
IaTYNKOB ¢ KoxoM curnana 01 U,<28 B, 1,<0,143 A, P,<1 Br;

- 17151 IOAKJTIOUEHUS K AaTuyrKaM B3pbiBo3amuieHHbIM MU JIA-15-EX ycTpolCTB, HCTIOIB3YIOMIUX
Jpyryue CrocoObl OTpaHUYEHUs TOKa, UX HEOOXOAUMO CepTU(UUMPOBATH COBMECTHO C JATUYUKOM JUIS
MOATBEPIKICHUS UCKPOOE30MaCHOCTH CHCTEMEI.

1.1.4 Jlatunku, kpome maarunkoB MUJIA-15-M, npenHa3zHadeHsl JUisi paOOTH MpU TeMIIepaType
H3MEpSEMO Cpesibl M OKpYsKaroiero Bo3ayxa ot munyc 40 mo mitoc 80 °C (6e3 3amep3aHus u3MepseMoit
cpeabl B IPUEMHOM MOJOCTH JATYUKA).

Hatuukn MUJJA-15-M u  pgataukn MUJIA-15-M-A  npennazHadeHsl Ui pabOTHI  MPU
TeMmmepaType OkKpyxkaromiero Bozayxa oT MuHyc 40 go mitoc 10 90 °C 1 Temmeparype u3MepsieMoi
cpenbl oT Munyc 40 no mumroc 125 °C u ot munyc 40 no matoc 150 °C, cooTBeTCTBEHHO, 0€3 3aMep3aHus
HU3MEPSAEMOM Cpelibl B IPUEMHOM MOJOCTH AAaTYUKA.

1.1.5 Marepuaibl U TOKPBITUS AATYUKOB OOECTICUMBACT YCTOMUYMBOCTHh K MaciiaM M MOIOIIUM
CpelcTBam.

1.1.6 Ilo ycTOMYMBOCTH K KJIMMATHYECKUM BO3JCHCTBUSAM JATYUKH C BEPXHHUM TIPEIEIOM
mmeperuss o 0,025 Mlla, BKJIIOYUTENBHO, COOTBETCTBYIOT HcHoidHeHU0 Y XJI** kareropun
pasmemenus 3.1, a ceoimre 0,025 MIla ucnonnenuro Y ** kareropuu pazmenierus 2 mo 'OCT 15150-69
(coorBercTBeHHO, rpynnbl ucnonHeHus B4 m C4 mo I'OCT P 52931-2008), ¢ Ttemmneparypamu
okpyxkatomero Bo3ayxa ot muHyc 40 mo mmoc 80 °C (ot munyc 40 mo mwmoc 90 °C s 1aTYMKOB
MUJA-15-M).

JlaTunku ¢ ocHOBHOM norpemHocThio £ 0,05; + 0,1 cooTBETCTBYIOT Kareropuu pasmernenus 4.1
no I['OCT 15150-69 (rpynme ucnonnenuss Bl, a mo BuOpoyctoitunBoctn N1 mo I'OCT P 52931-
2008) ¢ TemmepaTypaMu OKPY>KaroIIero Bo3ayxa oT mioc 15 mo mmoc 35 °C.

[Ipumeuanue- daruuku MUJIA-15 ¢ ocnoBHol norpemHocthio + 0,05; +0,1 moryr
M3TOTaBIMBATHCS IS Tuana3oHa padounx Temmneparyp oT muHyc 40 no twitoc 80 °C. B aTom cimyuae
UHJCKC «J» B 0003HAYCHUU U MaPKUPOBKE JaTUNKA OTCYTCTBYET.

1.1.7 Ilo cTemeHH 3alIUINEHHOCTH OT BO3IECHUCTBUSI IBUIA M BOILI JATUYUKH, B 3aBUCHUMOCTH OT

Moaudukanmu, umerot ucnonaerus [P 65, IP67, IP68 mo TOCT 14254-96.

1.1.8 Tlo »neKTpOMarHUTHOH COBMECTUMOCTH AATYMKH OTHOCSTCS K TEXHUYECKHUM CpEICTBaM,
IIPUMEHSIEMBIM B IIpoMbIlUIeHHbIX 30Hax 1o 'OCT 30804.6.2-2013.

1.1.9 JlaTuuku OTHOCSTCS K HEBOCCTaHABIMBAEMbBIM, OJHOKAHAJIBHBIM, OJHO()YHKIIMOHAILHBIM
U3/ICTUSM.

1.1.10 laTukd  HEPEMOHTONPHUTOAHBIE B  YCIOBHUSAX MoTpeOuTtens. [apaHTuiiHbIN U
MocJIerapaHTUNHBIN PEMOHT JaTYMKOB IPOU3BOAUTCS HA MPEANPUATUU U3TOTOBUTENE (CM. pa3jen §).
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TexHnuyeckue XapaKTepUCTHKH

1.2.1 BepxHue npenensl U3MEpEeHU JaTYMKOB ¢ HUKHUM IIPEIEIOM U3MEPEHUS, PABHBIM HYIIIO,
COOTBETCTBYIOT 3HAUEHUSIM, IPUBEIECHHBIM Ta0IHIE 2.

Tabnuna 2— BepxHue npenensl U3MEpeHHs JATYMKOB C HIDKHUM IIPEJICIIOM PABHBIM HYIIIO
Nsmepsemoe

Bepxuuit npenen uzmepenus, Mlla

JIaBJICHHE

Vis6prroutoe () 0,001; 0,0016; 0,0025*; 0,004; 0,006; 0,01; 0,016; 0,025; 0,04; 0,06; 0,1; 0,16;
0,25:0,4;0,6; 1; 1,6; 2,5; 4; 6; 10; 16; 25; 40; 60; 100; 160; 250; 300; 400

Aocomotaoe (JA) | 0,004; 0,006; 0,01; 0,016; 0,025; 0,04; 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6; 2,5;

4:6; 10

Pazpexxenne (IB) | 0,004; 0,006; 0,01; 0,016; 0,025; 0,04; 0,06; 0,1

Pasnocts maBnenuii | 0,001; 0,0016; 0,0025%*; 0,004; 0,006; 0,01; 0,025; 0,04; 0,06; 0,1; 0,16; 0,25;

(D)** 0,4;0,6; 1,0

[IpuMmeuvanus

1 *IIpenenst uzmepenuit 0,001 - 0,0025 ToaBKO ISt JATYUKOB € HUGPPOBBIM BBIXOHBIM CUTHAJIOM.

2**%  BepxHuil mnpenen pabodero M30BITOYHOTO (CTaTMUECKOTO) MJaBJICHUS I JaTYMKOB
MUJA-IAJ-15 pasen 1,6 MIlau 16,0 MIla gist narunkos MUJIA-JIJ1-15-2

1.2.2 Ilpenensl U3MepeHUN NAaTYMKOB C HUKHUM IIPENEIOM HM3MEPEHHUs, HE PaBHBIM HYIIIO,
JIOJKHBI COOTBETCTBOBATH Ta0HIIE 3.

Tabnauna 3— I[penensl u3MepeHUH JATYMKOB C HYKHUM IPEIEIIOM U3MEPEHUs], HE paBHBIM HYJIIO

N3mepsemoe naBieHue IIpenensl uamepenus, Mlla

AobcomoTHoe naBieHue ([1A) 0,07-0,11; 0,08-0,11; 0,09-0,11; 0,08-0,2; 0,1-0,5; 0,15-0,75;
0,1-1,0*; 0,2-1,0; 0,4-2,0; 2,2-5,5; 2,8-7,0;

N306p1TOUHOE JaBICHUE-PA3PEIKECHUE (-0,002)-0,002%*; (-0,003)-0,003*; (-0,005)-0,005; (-0,01)-
(JA1B) 0,006; (-0,01)-0,015;  (-0,02)-0,02; (-0,03)-0,03;
(-0,05)-0,05; (-0,1)-0,06; (-0,1)-0,15; (-0,1)-0,3;
(-0,1)-0,5; (-0.1)-0,9; (-0,1)-1,5; (-0,1)-2,4

[Ipumeuanue-*/luamazon uamepenuii abcomotHoro nasienust or 0,1 go 1,0 MIla, a Taxxke
Jana3oHbl uU3MepeHui naBneHui-pazpexxenuit  (-0,002)-0,002 u (-0,003)-0,003 TonmBKO AJNIA
JATYNKOB C ITU(POBHIM BBIXOAHBIM CUTHAJIOM.

1.2.3 Ilpenensl nonmyckaeMOW OCHOBHOM NPUBEACHHOM NOTPEIIHOCTH Y, BBIPAKECHHBIE B
MPOIICHTAaX OT JMala3oHa U3MEPEHHs , He Ooiee:
+0,05; +0,1 ronbko mis garunkoB MUJIA-15 ¢ nudpoBbIM BEIXOTHBIM CUTHATIOM;
+ 0,15; £0,2; £0,25 kpome matuukoB  JW, JAB, /I ¢ BepxHUM mnpenenoM H3MEpEHHUs
0,004 MIla n HuXe;
+0,5 nns patunkoB JUB, a taxxe natunkoB JW, B, [IJI ¢ BepXHUM mpeaesioM U3MEpEeHUs
0,004 MIla n HuXxe;
+0,2; £0,25; £0,5; + 1,0; 1,5 nns narankoB MUJIA-JIN-15-M u ux moaudukanuii;
+2,0; +2,5% nns patunkoB MUIA-JIU-15 ¢ Bepxuum nipeaenom uzmepennit 400 Mlla;
*+2,5% nna natunkos MUJIA-/IU-15 ¢ Bepxaum npeaenom nmepenuit 300 MlTa.
1.2.3.1 Ilpenensl 1omyckaeMol AONOJIHUTENbHOM IPHUBENECHHOM MOIPENIHOCTH Y , BBI3BAHHOU
OTKJIOHCHHEM TEMIIEpaTypbl OKPYKAIOIIETO BO3AyXa OT HOPMAJIbHOM, B Juana3oHe pabouymx
TeMmeparyp, % (0T auana3oHa U3MEHEHUs BBIXOJHOro curHaia), Ha 10 °C, mjid JaT4uKoB ¢ OCHOBHOM
MIPUBEICHHON TOTPEITHOCTHIO:
+0,05; +0,1% ue donee +0,01;
0,15% ne 6onee + 0,02, Ho He 6onee + 0,06 Bo BcEM paboueM amMana3oHe TEMIEepaTyp;
0,2 % ne 6onee + 0,025, Ho He 6onee + 0,08 Bo BcéM paboueM auana3oHe TeMIlepaTyp;
0,25% nue 6omee = 0,03, Ho He Oonee + 0,1 Bo BcéM pabodem nuama3oHe TEMIIepaTyp;
0,5;+ 1,0; £ 1,5; £2,0; £ 2,5 ue 6onee = 0,1, Ho He Gonee 0,5 Bo BcéM nuanazoHe pabounx
TEeMIIepaTyp.

+ H+ +
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1.2.4 Bapuanus BbIXOJHOTO CUTHaNA Yy, % OT Auana3oHa U3MEHEHUs BBIXOJIHOTO CUTHANA, HE
Oouee:

- 0,03; 0,05 nns natamkoB ¢ ocHOBHOM morpentHocThio = 0,05; + 0,1%, COOTBETCTBEHHO;

- 0,2; 0,35 nmnsa paTymkoB ¢ OCHOBHOM morpemntHocThio * 0,5; + 1,0 %, ¢ BIIU ot 0,004 m0 0,01
u MmeHee 0,004 MIla, coorBeTcTBEHHO, a Takxke It gatdyukoB ¢ BIIM 300 u 400 MIla ¢ ocHOBHOI
MOTPeIHOCThIO0 2 ¥ 2,5%

-0,1 mng Bcex OCTalIbHBIX JATYUKOB.

1.2.5 3o0oHa HEYYBCTBHTEIBHOCTH JaTuyukoB aoOcomoTHoro (JIA) u wu3OsITouHoro (/M)
naBieHus, paspexxeHus (/IB), u3ObiTouHoro nasneHus - paspexxenus ([VIB), BblpakeHHas B
MPOIEHTAX OT AUana3oHa u3mMepeHui, e npessimaet 0,01.

1.2.6 30Ha HEUYBCTBUTEJIBHOCTU JATYUKOB paszHocTu nabieHuit (J/]), BbipakeHHass B
MPOIEHTAX OT AWana3oHa u3MepeHui, e npessimaet 0,02.

1.2.7 W3menenue BbIXOAHOTO curHana nparunka MUWJIA-JIJI-15, BbI3BaHHOE€ H3MEHEHHUEM
pabouero u30BITOYHOTO (CTaTUUECKOT0) AaBieHus oT Hys 10 1,6 MIla (mo 1,0 MIla mist naT4rkoB ¢
BEpXHUM Tnpenenom usmepenuit - nanee BIIM 0,004 MIla u Hmxke) He mnpeBbimiaer +0,15% or
JMana3oHa U3MEPEHUs JIs TaTYUKOB C OCHOBHOMW MPUBEAECHHOW MOTPEIIHOCTHIO HE ooitee 0,15 u
+0,25 % 11 MaTYMKOB C OCHOBHOM MPHUBEACHHON morpenHocTrio He 6onee 0,2, 0,25 u 0,5 %.

[Ipumeuanue - OXHOCTOPOHHHME TEpPerpy3KM CTATHYECKHM JaBJIeHHEM JaTYHMKOB
MMUIA-JA-15 He pomyckaroresi. Ilpouenypa nmycka um ocraHoBa gatunka MUJA-J/I-15 ¢ 3-x
BEHTHJIBHBIM OJIOKOM, OOECTeUMBaIoNmas HMCKIIOUCHUE BO3JIEHCTBHE OJHOCTOPOHHHUX IEPErpy30K
npuBesieHa B 11.11.2.2.4.6 - 2.2.4.8 paznena «Mcnoap30BaHuE 0 HA3HAYEHUIO».

1.2.7.1 Usmenenue BbixomHoro curHajga marauka MUWUJIA-JI/I-15-2, BeI3BaHHOE HM3MEHEHHEM

pabouero U30bITOYHOTO (CTATUYECKOT0) AaByieHus oT Hys 10 16 MIla ne npesbimaer 0,15 %.

Tt MUJJA-IJ1-15-2 nomyckaroTcss OAHOCTOPOHHHME meperpy3ku He 6osee 10 MI]a.

1.2.8 Bpemsi 3anepKKd BBIXOJHOTO CHUTHajla TMOCIAE TMOJAaYu HANpsDKEHUS TUTAHUSA IS
IATYUKOB ¢ KomaMu BeIXoqHBIX curHainoB 01, 051, 052, 53,54, 055, 56, 057, 058, 059 - e 6omnee 70 mc.

Bpewmst roToBHOCTH K paboTe mocie mogadyd MUTAHHS IS JTaTYMKOB C KOJIAMHU BBIXOJIHOTO

curnaia 061- 063 ge 6omee 5 mc, ¢ koxom 064 He Gosee 25 mc.

Bpemst oOHOBNIEHMSI AAaHHBIX ISl JaTYMKOB C KojaoMm juHuu 064 He Oomnee 250 mc (c
BKJIIOYEHHBIM anmapaTHbIM (UIBTPOM) U HE OoJiee 25 MC ¢ BBIKIIFOUCHHBIM.

WuTepBan BhIauu JAaHHBIX B PEKUME HETIPEPBIBHOM pabOTHI 11sl JaTYMKOB ¢ kogoMm 061, 062
He Oosee 35 Mmc.

Bpems peakiuu Ha 3ampoc Ui JaTYMKOB ¢ KOAaMHU BBIXOAHBIX curHaioB 061-063 He Goiee
35 Mc, ¢ kogom 064 He Oomee 5 Mc.

[Ipumeuvanue- JlaHo BpeMs mJis pexkuMa C BBIKJIIFOUCHHBIM anmapaTHbBIM (QriibTpoMm U 0e3
YCpeIHEeHHs] HM3MEPEHHBIX 3HaueHWH. MeToj pacdyera BpPEMEHH peaKIMH B 3aBUCHMOCTH OT
KOJMYECTBA TOUYEK YCPEIHEHHS M pekuma anmaparHoro (uibrpa mis curHaioB 061-063 mgan B
NPpUIIOKEHUU «».

1.2.9 HomuHanbHble CTaTUYECKUE XapaKTEPUCTUKH BCEX JaTYUKOB UMEIOT
JUHEHHO BO3PACTAIONIYI0 XapaKTEPUCTHKY BBIXOAHOTO curHana. Jlns matumkoB [IJI ¢ umdpoBsiM
BBIXOJHBIM CUTHAJIOM, B pexxuMe «KoHTponp auamnasoHa», «OTkiaodeH» (cM. npunoxenus U, K) ona
JUHENHHa MpH [0Jlaue JaBJICHUS WIN Pa3peKEHHUs CO CTOPOHBI «IUIIOCOBOTO» JIMOO «MHHYCOBOIO»
BXO/JIOB.

1.2.9.1 HomuHanpHasi cTaTU4ecKasi XapaKTEPUCTUKA JATYUKOB C HE3aBUCHUMBIM OT HAIPSKEHUS
NUTAHWS BBIXOJHBIM CUTHAJIOM B BHJI€ HAIIPSKEHUS IOCTOSTHHOTO TOKa MMEET BUJ

PPy, (1.1)
P - P

MAKC

U gy = (UB _UH)X

rae Upprx - TEKylEe 3HAYEHNE BBIXOJHOIO CUTHAJIA, B;
Up — BepxHee npeiesibHOe 3HaUY€HUEe BBIXOJIHOTO CUTHaua, B;
Uy — HUXKHEe NMpeiesIbHOE 3HAaYE€HHUE BBIXOJIHOTO CUTHAA, B;
P - Texymiee 3Hauenune nsmepseMmoro nasieHus, Mlla;
Py - HMoKHUN ipenien u3Mepenus aapiaenus, Mlla;
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Paraxc — BepxHUE Tipenen uamMepeHus nasieHus (paspexenns 1 IB).

HomunannHas cratudeckas XapaKTCPUCTHUKA HOATYUKOB C BbIXOAHBIM CHIHAJIOM B BHAC

HaMnpsHKEHUs MOCTOSTHHOTO TOKA M C MPONOPIMOHATBHON 3aBUCHMOCTBIO  OT HANPSXKEHUST MUTaHUS
MMEET BUI

% P=Py
U,y P

vare — Prmn

+U, |, (1.2)

rae  Uppiy - TEKylllee 3HaU€HHUE BBIXOIHOTO CUTHANa, B;
U7z — HOMMHAJIBHOE 3HAYEHUE HANPsHKEHUs MUTaHusl, B;
Uj;— dakTryeckoe 3HaUCHUE HAMPSDKEHUS MUTaHUsA, B;
Up — BepxHee NnpeieIbHOE 3HAYEHHUE BBIXOJIHOTO CUTHANA, B;
Uy — HUKHEe NpeiesIbHOE 3HaU€HHUE BBIXOIHOTO CUTHazla, B;
P - Tekyiee 3HaueHune namepsieMoro nasieHus, Mlla;
Py - vvoxHmin npenen uamepenus nasienus, Mlla;
Puiakc — BepxHUi ipeaen u3aMepeHus aasienus (pazpexenus ais JIB), MIla

1.2.9.3 HomunanbHast CTaTU4eCKas XapaKTEPUCTUKA JAaTYUKOB C IHU(PPOBBIM BBIXOJHBIM
CUTHAJIOM HMEET BUJ

k[P

N=— """
b (1.3)

MAKC ~ * MuH

rae N - Tekyulee 3HaueHue AaBiieHus B kogax cranaapta IEEE754 no noka3aHusiM JaTYuKa;
P - Texyniee 3HaueHUE U3MEPSEMOIO JIABICHNUS;
Phrpyrr - HUOKHUY TIpeien U3MEpPEHUs 1aBIICHNS;
Prakc — BepXHUH IIpesien U3MepeHus AaBiieHus (pa3pexxeHust Uit 1aTuukos /IB);
k — k03¢ dunmeHT npeodpazoBaHUs U3MEPSIEMOTO JTaBJICHHUS.

[IpuMeuvanue — [nd BBIXOAHOTO CHUTHaja, BBIPAXKEHHOIO B MPOLEHTaX OT JWana3oHa
u3mepennit, k =100%. [l BBIXOJHOTO CUTHAJA, BBIPAKEHHOI'O B €IMHUIIAX WU3MEPEHHS JIABJICHUS
(KHa, MHa, 6ap u T.I[.), k= PMAKC - PMI/IH-

1.2.9.4 HomunanbHas cTaTHYecKas XapaKTEPUCTHKA JaTYMKOB C TOKOBBIM  BBIXOJHBIM
curgaiioM 4-20 MA umeet BUI

~ T 1, (1.4)

Pyrke = Ponn

Lypgye = (IB _IH)X

rae Ippry - TEKylIee 3HaU€HUE BBIXOIHOTO CUTHANA, MA;
Ip — BepxHee npeaeIbHOe 3HAYEHNUE BBIXOJJHOTO CUTHAJIA, MA;
Iy — HUKHEe peieNIbHOE 3HAUEHUE BBIXOIHOTO CUTHANA, MA;
P - Texyiiee 3HaueHune uzmepseMoro nasienus, Mlla;
Py - BvoKHUN ipenen usmepenus nasinenus, Mlla;
Pyraxc — BepxHU# nipenen uamMepeHus nasienus (pazpexenns as JIB), MIla.

IIpumeuanue— Hdua paruukoB JMUB B  dopmynax 1.1, 1.2, 1.4 BoIpaxeHnue

(P — Puyyn) /(Pyuxc —Punrn) 3avensercs  Ha BoipaxeHue (Pyaxc pasp+ P)/Pyax TIpU U3MEpPEHUH

U30LITOYHOTO AaBieHus, U Ha (Pyaxc. pasp.— PV Pyax. TIPH U3MEPEHUH Pa3pexenust, TAe Pyaxc.pazp —

BEPXHUH TIpENeT H3MEPSIEMOT0 pa3pekeHus; Ppay - CyMMa TIpElesiOB M3MEPEHUS Pa3pPeKCHHS
(Pyakc .pazp) ¥ 130BITOYHOTO (Py4xc) NaBICHUS.

1.2.10 Ilutanue HeB3pHIBO3AMMUIIEHHBIX AaTunkoB MUJIA-15 ocymecTBisieTcss OT cTaOuiu-
BI/IpOBaHHOI‘O HNCTOYHHKA HaHp}I)KeHI/IH IIOCTOAHHOI'O TOKA. HGCTaGHHBHOCTB HaHpH)KGHI/I}I IIMTAHHUS HEC
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JOJDKHA TIPEBBINIATH 10 a0CONIOTHOM BenudnHe 2 % OT 3HaueHUs HanpsukeHus nutaHus. [lymbcarus
HaIpsKCHUA IMUTAaHUS HC JOJDKHA IMPCBLIIATD 0,5 % OT 3Ha4YeHUI HAIIPSAKCHUA [TUTAHUS.

[lutanue B3phIBO3amMIIEHHBIX  natdyukoB  MMUJIA-15-Ex  ocymecTBisieTcss ¢
JIOTIOTHUTEIHHBIX TPEOOBAaHUH, U30KEHHBIX B pasene 1.5.

y4eToM

1.2.11 BrIXOoaHBIE CUTHAIEI

1.2.11.1 TokoBble BBIXOJHBIE CUTHAJbl JATYUKOB, a TAKXKE€ B BUAC HAMPSKEHUSI MOCTOSHHOTO
TOKAa U MPEJCITBHO JOMYCTUMbIE 3HAUYCHUS HAMPSDKEHUS MUTAHKS JTIOJDKHBI COOTBETCTBOBATH TabmuIie 4.

Tabnmu Ioma 4 — BBIXO,Z[HBIC CUTHAJIbI U HAPSIKCHUSA NUTAHUA JaTYUKOB C AHAJIOTOBBIM BBIXOJOM.

Kon
BEIXOJITHOT'O 01
curHaja

051 052 053 054 | 055* 056 057* | 058* | 059*

4-20 10,4-2,0]0,5-4,5 0,4-2,01 1-5 10,5-4,5]0,4-2,0]0,5-4,5
MA B B B B B B B B B

Brixonuoit
CUTHAII,

3aBHUCHMOCTD
BBIXOJHOT'O
CHTHAJIa OT
HAIPSHKEHUS
MIATAHUSA

HECT HET HET HECT HET €CTh HET €CTh €CTh €CTh

HomunansHOE
HaTpsHKCHUE -
nutanusd, B

33 5,0 12 24 33 12 5,0 33 5,0

Jomyctumsrit
JIAATa30H
HM3MEHCHHS
HaTPSHKCHUS
nuranud, B

9-36**|3,0-5,5(5,0-5,5] 9-24 | 15-27 | 3,0-4,0] 9-24 |4,5-5,5]|5,0-5,5]4,5-5,5

MakcuMansHOE
JIOTTYCTHMOE
HarpsHKeHUE
nuranud, B

36%** | 5,5 5.5 24 27 5.5 24 5.5 5.5 5.5

[Ipumeuanus

1* IlpuMeHeHne JaTuuKa C BBIXOJHBIM CUTHAJIOM, U3MEHSIIOIIMMCS TPOTIOPIIHOHATHFHO U3MEHEHHIO
ero HanpspkeHust nutanus (kox 055, 057, 058, 059), mo3BoisIET MCMOJB30BAaTh ATO HANPSHKCHHE B
Ka4eCcTBE OIMOPHOTO Ul CUCTEMHOT'0 aHAJIOTO-LK(POBOro mpeodpazoBarensi, U30aBUBLINCH MIPH 3TOM
OT MCTOYHHMKA OMOPHOTO HAMPSIKEHUS W BIUSHUS MPHUCYIIUX €My MOTPEIIHOCTEH (TeMIlepaTypHON H
JIOJITOBPEMEHHOM ) Ha PE3YJbTAaThl U3MEPEHHUSI.

2**% MUHUMaNbHO NONYCTUMOE 3HaueHue, HamnpsikeHus nutaHus Uy yuy(B) matuukoB ¢ xogom
BBIXOAHOTO curHasia (1 3aBUCUT OT coOnpoTUBIECHHS Harpy3ku Ry (cMm. m.1.2.12) wu ompenensercs
BbIpakeHUEeM Uy iy = 9+20R,, rie Ry B kOMm.

3#*%* MakcuMajapHOE JONMyCTHMOE HampspkeHue mnutanus maia MUIA-JIU-15-M
monuurarii Uy yaxe = 24 B.

n €ro

1.2.11.2 Tunsl unTepheiicOB M MpenenbHO JOMYCTHMbIE 3HAU€HHUsS HAmpsDKEHUS MUTAHUSA
U(POBBIX TaTYNKOB YKa3aHbI B TaOymIe 5. PuU3nuecKkre XapaKTepUCTUKN HHTEPPEHCOB TPHUBEIACHBI B
Tabmumnax 6 u 7.

Tabnauma 5— Tunbel uHTEPPEICOB M HANMPSHKCHHS MUTAHUS JATYUKOB C UG POBBIM BBIXOJIOM.

HomunansHoe o
Kon JonycTtumblii Auanazox
Tun 3Ha4YEHHE
BBIXOJTHOT'O . [IpoTokon W3MEHEHUS HaIPSKEHUS
uHTepdeiica HaIpPsKEHUS
CUrHana nurtanusd, B
nutauud, B
061 UART Mida 3,3 3,0-3,6
062 UART Mida 5,0 4,5-12,0
063 RS-485 Mida 5,0 4,5-12,0
064 RS-485 Modbus 3,3 3,0-12,0 *
*IIpumedanue— [l JaTYINKOB MCIOJTHEHUS «D» HOMUHAJIBHOE HANpsHDKEHUE NUTaHusd 5 B
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Tabnuma 6— dusnueckue xapakrepuctuku uarepdeiica UART

3HauecHue, B
[Tapamerp
MUHUMAJIBHOE MaKCHUMaIbHOE

[ToporoBoe HanpsixeHue (Ha BXOJIE) MPHU 135 295
MOJIOKUTEIBLHOM TIePEX0JIe ’ ’
[ToporoBoe HanpsixeHHue (Ha BXOJIE) MPHU 0.75 1.65
OTPHUIIATEIILHOM NIEPEX0JIe ’ ’
['ucrepesuc 0,3 1
Jlnamna3oH BBICOKOTO YPOBHS 2,7 3,3
JlnanazoH HU3KOTO YPOBHS 0 0,6

Ilpumeuanue — Tepmunsl gansl B coorBerctBuu ¢ 'OCT 29107-91

Tabnuma 7 — Ouzndeckue xapakTepucTuku naTepderica RS-485

3HaueHne
[Tapamerp
MHUHHUMAaJIbHOE THIIOBOE MaKCHUMAJILHOE
JuddepenunanbHOe BEIXOAHOE 15 33
Harnpsbkenue, B ’ ’
Tok KOPOTKOT'0O 3aMBbIKAHUSA
p 40 ; 250
nepenaTymka, MA
CundasHoe BBIXOIHOE
¢ A : 1,65 3,3
HanpspkeHue, B
IToporosoe aguddepeHnmansLHOE
p Amnpepen 200 125 ~50
HaNnpspKEHUE Ha BXoJie, MB
Bxomnoii rucrepesuc, MB - 15 -
BxonHoe conportusiienne, kOm 96 - -
Bxomguoii Tox, MKA - - 125

BBIXOI[HOﬁ CUTrHaJl JAaT4YWKa MPEACTAaBJIICH B ABOMYHOM KOAC MU UMCCT BUA 4YHCJIA C HHaBaIOHICﬁ
3ansarou no cranaapty IEEE 754.

E,Z[I/IHI/II_H:I HU3MCPCHHA, B KOTOPLIX HOATYHK nepeaacT BCJIMYNHY H3MCPCHHOI'0 IOaBJICHUA,
npeicTaBjiIeHbl B Ta0uIe 8.

Tabnuma 88— Exunuiiel uamMepeHus naBjicHus JaTUUKa.

Kox* Enununia namepenus

0 I1a

1 klla

2 MlIa

3 Oap

4 PSI

5 kre / em®

6 MM. PT. CT.

7 % ¥ nuamnazoHy U3MEPEHUU laTYuKa

*IIpumeuanue— OnucaHue Kojaa JaHO B

NpUIOKEHUIX «JI», «M».

Enununa uaMepeHus naBiieHUs] BEIOMPAETCsl IMOJIb30BaTENIeM MIPH HACTPOMKE JaTUMKa Mepes] ero
MOHTaXOM Ha MECTO dKcIuTyaTanuu. Hactpoiiku 1aT4nkoB ¢ MpoTokojioM oomeHa Mida mpousBoasTcs
C TIOMOIIBIO Mporpammbl nosib3oBatens «MidalSTool». HacTpoiiku JaTYMKOB € MPOTOKOJIOM OOMEHa
Modbus npou3BoaUTCs ¢ MOMOIIBI0 Mporpammbl noib3oBatens «Midal5STool Modbus». [IporpamMmer u
PYKOBOJICTBA I0JIb30BaTeNsl K HUM MocTaBisitoTes Ha CD aucke COBMECTHO C TaTYUKOM.
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1.2.12 JIaTumku ¢ BBIXOJAHBIM CUTHAJIOM B BUJIE€ HAMPSHKEHUS MOCTOSIHHOTO TOKA MPEAHAa3HAYEHBI
Uit paboTHI ¢ COMPOTUBIIEHUEM Harpy3ku He MeHee 10 kOM. JlaTuyuku ¢ TOKOBBIM BBIXOJHBIM CHUTHATIOM
MpeAHa3HaueHbl NIl paOOThl ¢ COMpoTHBIeHUEM Harpy3ku He Oomee 1 kOm (MUIA-IN-15-M — nHe
6omee 750 OM). ¢ yueToM COIPOTHUBIICHUS IUHUU CBSI3U (CM. MpUMedaHue 2, K Tabmuuie 4).

1.2.13 JaTurku ¢ nu@poBBIM BBIXOJHBIM CHUTHAJIOM MpEIHA3HAYCHBI JJII padOThI C AJIEKTPOH-
HBIMU yCTPOMCTBAaMH, MOJICPKUBAIOIIMMHU MTPOTOKOIBI oOMeHa Mida unu Modbus, COBMECTUMBIMHU 110
BXOJly C CUTHajaMmH, (pu3ndeckue napameTpbl KOTOPHIX MPpUBEIEHBI B Tabnuuax 6 u 7.

1.2.14 B3ppiBO3alMIlIeHHbIE ~ JATYUKA  HUMEIOT  MApKUPOBKY  TIO
PO ExialMa X/OExiallBT4GaX u wuMEIOT HCKpPOOE30IMacHbIe
I'OCT 31610.11-2014.

VYpoBeHb B3pBIBO3ALIUTHI JaTUMKa OIpPENEseTCs] YPOBHEM B3PBIBO3AIIUTHEI MPUMEHSIEMOTO
ucKpobe3omnacHoro 610ka nuTanus (0apbepa UCKPO3AIHTHI).

1.2.15 XapakTepucTuku HCKpOOE30MacHOCTH B3PHIBO3AMIUIIEHHBIX HaTynkoB MUJIA-15-Ex
COOTBETCTBYIOT 3HAUCHUSIM, IIPUBEICHHBIM B TabmuIe 9.

B3pPbIBO3AlIUTEC
IEeMd YPOBHSA «ia» TO

Tabnauma 9 - XapakTepuCTUKU UCKPOOE30MaCHOCTH B3PHIBO3AIIMIIICHHBIX IATYUKOB

3HaueHue napamerpa
JIist maT4uKoB ¢
HauMeHoBaHHe IapaMeTpa Jlns maT4nkoB ¢ KOJIaMU CHUTHaa
KOJOM CUTrHaja 051, 052, 055,
01 057,058, 059,
061-064
MakcumanbHOE BXOAHOE Hanpsbkenue U;, B 28 13,7
MaxkcuManbLHBIA BXOIHOM TOK [;, A 0,143 0,29
MaxkcumanbHasg BX0oaHasg MOIMHOCTE P;, BT 1 1
MakcumanbHasg BHYTpeHHssI eMKoCTh C;, MKD 0,22 1,8
MakcumanbHasi BHYTPEHHSISI UHIYKTUBHOCTD L;, MK 'H 10 10

1.2.16 Tok, moTpeGiseMblii TaTYNKOM B PEKHUME W3MEPEHHUS NMPH HOMUHAJIBLHOM HAIPSDKEHUH
MATAHUSI HE JIOJDKEH MPEBBINIATh 3HAYCHUH, MPpUBEICHHBIX B Tabmmiie 10.

Tao6numa 10— [lorpebnseMslii TOK

ComnpoTHBIcHNE [ToTpebmnsiembIii TOK B [ToTpebmnsiemblii TOK B
Kon BeIxomHoro
HaTrpy3KH, peXHUMEe U3MEpEHUs, peXHUME 0KHUIaHUS,
curHaa KOM MA MA

01 1,0 20,2* -

051 o0 2,5 -

052 o0 3,0 -

053 o0 5,0 -

054 o0 5,0 -

055 o0 2,5 -

056 o0 5,0 -

057 o0 3,0 -

058 o0 2,5 -

059 o0 3,0 -

061 - 2,0 0,6

062 - 3,0 0,6

063 - 3,5 0,6

064 - 5,0 -
[Ipumedanue— *nga 1aTIMKOB C KOAOM BBIXOAHOTO curHaia 01 morpedsiemMblii

TOK paBeH BBIXOI[HOMy TOKy, COOTBCTCTBYIOH_IeMy 3HAYCHHUIO I/IBMepHeMOFO JaBJICHUA, U HC
MPEBBINIACT YKa3aHHOTO 3HAYCHHUSI,
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1.2.17 Ilpu u3menenuu conpotuieHus Harpy3ku oT 0 1o 1 kOm (ot 0 1o 750 Om aJ1s 1aTYNKOB
MUJIA-JI-15-M) ¢ TOKOBBIM BBIXOJHBIM CUTHaJIOM H OT 10 KOM 10 O€CKOHEUHOCTH (IS JaTYMKOB
C BBIXOJHBIM CHTHAJIOM B BHJE  HANpsSOHKEHHs IOCTOSHHOTO TOKAa), OCHOBHas  MpUBEICHHAs
MIOTPEIIHOCTD U BapUalysl JaTYMKOB JIOJKHBI COOTBETCTBOBATh 1.2.3 1 1.2.4.

1.2.18 JlaTynk HEe BBIXOJHUT W3 CTPOS IIPH KOPOTKOM 3aMBbIKAaHWW UM OOPBIBE BBIXOHOM IIETIH, a
TaKKe TIPH M0/1a4Ye HAMPSHKCHUSI MTUTaHUsL 0OPATHOM MOISPHOCTH.

[Ipumevanue - [nsg AaTYNKOB C BBIXOJHBIM CUTHAJIOM B BUJIE€ HAIMPSDKEHUS TOCTOSHHOTO
TOKa JaHHOE TPeOOBAHME BBITIONHSICTCS MIPU YCIOBUU UCTIOIb30BAHUS UCTOYHUKA TUTAHUS C BBIXOTHOM
MoIIHOCTEIO He Ooiee 0,7 Br.

1.2.19 IIpu mpoBeneHNM UCTBITAHUN U MPOBEPOK B JTAOOPATOPHBIX YCIOBHSIX, FapaHTHPYIOLINX
OTCYTCTBHE B3PBIBOOIIACHON CMECH, MTUTAHUE B3PHIBO3AMUIIEHHBIX 1aTYMKOB MU JIA-15-Ex MoxeT
OCYIIIECTBISTHCS OT CTAOMIM3UPOBAHHOTO UCTOYHUKA HAMPSHKEHUSI TOCTOSIHHOTO TOKa C TapaMeTpamu
no 1.2.10, conporuBnenue Harpys3ku no 1.2.12.

1.2.20 Ha3nauenuwe u mnonxirodeHue KOHTAkTOB coeauuutenss DIN C B 3aBucuMocTd OT
UCIIOJIHEHUSI U PEKUMOB pabOThI JaTUMKa MPUBEIACHBI B MPUIIOKEHUH «B».

DNEKTpUYECKOe MOJAKIIOUEHUE AATUYUKOB OCYLIECTBISIETCA 2-X, 3-X W 4-X TNPOBOJHON JIMHUEN
CBSI3U.

1.2.21 Dnexrtpuyeckas H30JALMSA MEXKIY 3JIEKTPUUYECKMMM LEMSIMH M KOPIIyCOM JaTdyHhKa B
HopManbHbIX ycioBusx (2013 °C, BaaxsHocTh 10 80 %) BBIACPKUBAET B T€UEHHE | MHUH JIelicTBHE
ucneitatenbHoro Hanpspkenust S00 B wactoroit 50 'y mpaktudecku cunyconaansHoit popmbl, 100 B
pu TEMIIEpaType OKpyKaromero Bo3ayxa Iioc 35 °C W MOBBIIEHHON BiakHocTH 95 % (s
naTyuKoB rpymmsl ucnonHenuss C4), mbo 80 % (mig paTuukoB Tpynnsl ucnonHenus B4), mubo 75%
npu temneparype 3513 °C (mns garunkoB ucnoiaHenus Bl mo 'OCT P 52931-2008).

1.2.22 B HOpMajbHBIX YCIOBUSX CONPOTHBICHHUE H3OJIALMM JJIEKTPUUYECKHUX LENeld AaTyuka
oTHOCUTENbHO Kopryca npu Hamnpsokenuu 100 B e menee 100 MOwm, 5 MOM 1nipu MOBBIIIEHHOU
temneparype u 1 MOM npu noBBIIIEHHON BIaXXHOCTH JUIsl rpynn ucnoiaHenus B1l, B4 u C4.

1.2.23 Jlatuymku mpeaHa3Ha4yeHBI sl paboThl mpu atMochepHoMm naBiaeHuu ot 84,0 1o
106,7 xIla (or 630 nmo 800 MM pT. cT.) M  COOTBETCTBYHOT rpymnne wucnoiaHeHus Pl mo
I'OCT P 52931-2008.

1.2.24 Tlo ycroifuuBOCTH K BUOpaIMM JAaTYMKH C BEPXHHUM Mpenesnom umepenus ao 0,16 MIla
BKJIIOUMTEIBHO COOTBETCTBYIOT BHOpPOYCTOMYMBOMY U  BUOpompodyHOMy ucnoiHeHuio F2 mo
I'OCT P 52931-2008: Bubpamust yacrororr 10-500 I't, ammmutyna cmemenus 0,15 mm, yckopenue 19,6
M/ceK”.

Hatunku MUJA-15-D COOTBETCTBYIOT BUOPOYCTONYHBOMY u BUOPOIIPOYHOMY
ucnionHenuto N1 mo 'OCT P 52931-2008: BuOpanms yactotoir 10 -55 ', ammmuryna cmemenns 0,15
MM.

OcranpHbIC JATYUKH COOTBETCTBYIOT BUOPOYCTOMYMBOMY M BHOpOTpoYHOMY HcmosiHeHHio G2:
BuOpammst gactororr 10-2000 I't, ammutyna cmemenus 0,75 mum, yckopenue 98 M/cex’.

JlomonHUTENbHAST MOTPEIIHOCTh JaTYUKOB OT BO3JAEUCTBUA BUOpaluii HE MPEBBIIIAET IO
aocomotHou Benuuune 0,1 % (0,05 % nns MUJIA-15-2) oT guana3oHa U3MEHEHHUSI BBIXOJAHOTO CUTHAJA.

1.2.25 Hatumku ¢ BepxHuM mnpenenom u3mepeHus ao 0,16 Mlla sBisroTcs TPOYHBIMU K
BO3JICUCTBUIO OJMHOYHBIX MEXAaHUYECKHUX YAApOB CO 3HAUYEHHEM MUKOBOro YyckopeHus S0 M/c2,
JUTUTEBHOCTBIO YAAPHOTO MMMyJibca B ripeaenax (2-30) mc. OcranbHble TaTYUKHU SIBISIOTCSA MPOYHBIMU K
BO3JCHCTBUI0O MHOTOKPATHBIX MEXAHWYECKUX YAApOB CO 3HAYEHMEM IUKOBOro yckopenus 100 m/c?,
JUTUTEIIBHOCTHIO YIAPHOTO UMITyJIbca B nipezenax (2-50) Mc u obmum uuciom yaapos He menee 1000.

1.2.26 JlononHuTenpHas IIPUBEJCHHAs MIOTPELIHOCTb, BbI3BaHHAas BO3JICUCTBUEM
PaAnoOvYacTOTHOTO 3JEKTPOMArHUTHOTO TOJSl, HAHOCEKYHJIHBIX HMITYJIbCHBIX IOMEX, KOHAYKTHBHBIX
MOMEX, HaBEJAEHHBIX pPaAMOYaCTOTHBIMM mojsiMu, mpu ucnbeiTanusx no ['OCT 30804.6.2-2013  we
MPEBBILIACT:

- 0,5 %.- nyis 1aTYUKOB C TOKOBBIM BBIXOJHBIM CHUTHAJIOM U BBIXOJHBIM CHUTHAJIOM B BHJIE

HANPSDKEHUS TOCTOSTHHOTO TOKA;
- 0,1 % - nns aTYNKOB C HHU(POBBIM BBIXOHBIM CUTHAJIOM.
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[Ipumeuanue- Bo3nelictBue ymapoB (m.1.2.25), paamodacTOTHOTO AJIEKTPOMArHUTHOTO
I10JI41, HaHOCCKyHI[HBIX I/IMHy.HBCHBIX IIOMEX, KOHI[yKTI/IBHBIX IIOMEX, HAaBCACHHBIX paI[I/IO‘IaCTOTHBIMI/I
nossimu (11.1.2.26), Ha gatunku MUJIA-15-3 B mpoliecce dKCIuTyaTaliuy He IPeyCMaTpUBaeTCS.

1.2.27 Bpemsi yCTaHOBJICHHUS! BBIXOJHOTO CHUTHaja JATYUKOB MPH CKAYKOOOPA3HOM H3MEHEHUU
u3MepsieMoro rmapamerpa, coctaBisiomieM 90 % ot auanazoHa u3MepeHus (BpemMsi ¢ MOMEHTa
CKaYKOOOpPa3HOro M3MEHEHHS] M3MEPSEMOro mapamMeTpa 10 MOMEHTa BXOXKJIEHHUS BBIXOJHOIO CHUTHala
JaTYMKa B 30HY YCTaHOBUBILEIOCS COCTOSIHHS, COCTABISIONYI0O S5 % OT U3MEHEHHUS BBIXOIHOIO
CUTHAJIa), HE MPEBBIIIACT 2 MC ISl JaTYMKOB C TOKOBBIM BBIXOJIHBIM CHUTHAJIOM M B BHJI€ HANpPSHKCHUS
noctosiHHoro Toka; 0,05 ¢ 11t 1aTYUKOB ¢ U(GPOBBIM BBIXOIHBIM CUTHAJIOM.

[Ipn u3MepeHuM NaBiEHUS Ta30B 3TO BPEMSI MOXKET OOCTHUIaTh 2—5 MHUH HM3-3a NPOTEKaHUS
aanabaTHIeCcKuX MPOIECCOB.

1.2.28 JlaTuuku ¢ BEpXHUMHU IpenenamMu usmepeHuil 1o 25 MIla BKIIOUNTENBHO, BBIAEPKUBAIOT
JaBJIeHUE KpaTKoBpeMeHHOH (mo0 15 muH) meperpy3ku 10 1,5 Pyaxc 0€3 M3MEHEHHs XapaKTEpUCTHUK
rmocJjie BO3ACHCTBUA (B TOM yucie s JaTuukoB JIJ[ ¢ «uirocoBoii» U ¢ «MUHYCOBOI» CTOpOHBI). Jliist
JTATYMKOB C BEPXHUMH Tpeaenamu uaMepenuit ot 40 no 160 MIla momycTumoe naBieHUE TEPETpy3KH
paBHO 1,25 PMAKCo

[Teperpy3ka matunkoB ¢ BepxHUMHU Tipeaenamu udmepenuid 250, 300 , 400 MIla ne nomyckaercs.
BoccranoBnenrne METpOJIOrMYECKUX XapaKTEPUCTUK JAaTurKa MOCe BO3ICUCTBUS EPErPy3KH HACTYIAET
MocJie He MEHEee YeM YEeThIPEXYacoBOIl BBIIEPIKKH.

Il puwmeuuanmue— Onpnocroponnue neperpy3ku parunka MUIA-IJ-15 pabounm
M30BITOYHBIM (CTAaTUYECKUM) JABICHUEM HEIOMYCTUMBI, T.K. MPUBOJAT K BBIXOAY €T0 U3 CTPOS.

ITapametprl  yctoiumBoct pAatuukoB MMJIA-JI/[-15-2 K OJHOCTOPOHHUM IEpeErpy3Kam
n310KeHbl B 11.1.2.7.1.

1.2.29 IlonHblit cpenHUM CpPOK CHyKObI JNaTYMKOB He MeHee 12 gjer. Jlng nmaTdymkoB
EX - ncronHeHus: Ha3HAUYEHHBIN CPOK CITYyKObI 12 jeT.

1.2.30 Hopma cpenneii HapaboTku 10 otkasa aaryuka 180 000 u.

1.2.31 N'aGapuTHBIE ¥ IPUCOETUHUTETBHBIC PA3MEPhI TATUNKOB MPUBEACHBI B IPUIIOKEHUN «J[».

1.2.32 Macca narunkoB He npessimaet 0,22 kr.

CxeMbl TOJKITIOUEHHsI TaTYUKOB JJIs IPOBEPKH, B 3aBUCHUMOCTH OT THIIA BBIXOJHOI'O CUTHAlA U
KOHCTPYKTUBHOI'O UCIIOJIHEHMS, IPUBEACHBI B IPUIOKEHUH «I ».
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1.3 KoMILIeKT MOCTABKH

1.3.1 KoMIJIEKTHOCTh, IIOCTaBKH JAaTYUKOB C
cooTBeTcTBYeT Tabmuie 11.

AHAJIOTOBBIMH  BBIXOJHBIMH CUTHaJIaMH

Taonuima 11 — KOMIUIEKTHOCTE ITOCTABKH JaTYUKOB C TOKOBBIM BBLIXOJHBIM CUTHAJIIOM U B BHUJE
HANPSKEHUS] TOCTOSIHHOTO TOKA

O0osnaucnne HanmenoBanue Kox. IIpumeyanue
JOKYMEHTAa
MJIBI".406233.090 JlaTunk gaBiaeHUs aOCOIOTHOTO 1
MUJIA-IA-15 (-Ex)
MJIBI".406233.092 JlaTyuK pa3HOCTU JABJICHUH 1
MUJA-IJT-15(-Ex)
MJIBI".406233.093 JlaTunk n30bITOUHOTO HaBiaeHus | 1

MUJIA-IN-15(-Ex)

JlaTuuk U30BITOYHOTO JABJICHHUS
MUIA-IN-15-M-A

JlaT4rK U30BITOYHOTO

JaBJIeHUS/pa3peKeHUS 1

MUJIA-IB-15(-Ex)

JlaTuuk pazpexeHus

MJIBL.406233.102

M/IBI'.406233.105

ITocTaBsIr0TCSI B COOTBETCTBHH

M/IBT".406233.107

MITA-B —15(-Ex) 1 C 3aKa30M
JlaTurk n30BITOYHOTO JaBICHUS
MJIBI".406233.109 MUTA-JTH-15-M-2 1
JlaT4rK U30BITOYHOTO JaBICHUS
MJIBI".406233.110 MIJIA-JIH-15-M-1 1
JlaT4rK U30BITOYHOTO JaBICHUS
MJIBI'.406233.111 HorpysxHoii MUTA-IU-15-T 1
JlaTurK U30BITOYHOTO JaBICHUS
MJIBI".406233.113 MIAJIA-JTA-15-M-3 1
JlaTyuK pa3HOCTH JaBJICHUMI
MJIBI'.406233.117 MIJIA-JUI-15-2(-Ex) 1
M/IBT".406233.090 TIC | Ilacnopt 1 -
M/IBT".406233.102 TIC | Ilacnoprt 1 | Tonmbko Ha MUJIA-JIN-15-M-A
MJIBI'.406233.110 TIC | Ilacnopt 1 Tonbko Ha MUJIA-JIU-15-M-1
M/IBI'.406233.109 TIC | Ilacnopt 1 Tonbko Ha MUIA-IN-15-M-2
MJIBI'.406233.113 TIC | Ilacnopt 1 | Toapko mva MUJIA-JIN-15-M-3
MJIBI'.406233.111 TIC | Ilactopt 1 Tonbko Ha MUJIA-JIA-15-11

JlonmyckaeTcsi MoCTaBiIsITh 1 3K3.
Ha 10 1aTYNKOB, MOCTABIIIEMEIX
B OJIMH a/ipec

Tonsko Ha MUJIA-JIU-15-M-A
JlonmyckaeTcsi MoCTaBiIsITh 1 3K3.
Ha 10 1aTYNKOB, MOCTABIIIEMEIX
B OJIH a/ipec

Tonsko Ha MUIA-JIN-15-11
JlonmyckaeTcst MoCTaBiIsITh 1 3K3.
Ha 10 1aTYNKOB, MOCTABIIIEMEIX
B OJIMH aJipec

Kpome natunkos MUIA-JIU-
15-A, MUJIA-JIN-15-M-A

1 | dnsa natuukos /1.

M/IBI".406233.090 PO PykoBoACTBO 10 3KCIUTYyaTaiiu

M/IBI'.406233.102 PO | PykoBOACTBO MO 3KCILTyaTalluu 1

M/IBI'.406233.111 PO | PykoBOACTBO MO 3KCILTyaTalluu 1

CoenuHUTENb 2TIEKTPUUECKOTO
MMOAKITIOYCHHS (KOMIIJICKT)

M/IBI'.754176.020 wiu
MJIBI.754176.020-01

Kounbiio naponutoBoe
(mpokiagka)

Jns natymka co mryuepom M12.
Jlst natuuka co mrynepom M20
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l"acurens mynpcanuit 1 | ITocTaBnsgercst Mo OTACIBHOMY
MUJA-TTI -501 3aKasy.
MJBT408861.002 (MNAA-TTI-501-1... MUJIA- 2 | HAnsa natunxkoB MUJIA-JII-15
I'TI-501-15)
MJIBI'.754176.020 win | Konpuo (ymiaoTHUTEIbHAs 1 | dna I'TI-501-2 co wtynepom M12
MapOHUTOBAsT MPOKJIAIKA)
2 | Ansa I'T1-501-4 nns natuaukos JIJ]
MJIBI'.754176.020-01 1 | g I'TI-501 co mrynepom M20.
Y CTpOUCTBO CBSA3H IlocTaBnsercs o OTAEIBHOMY
M/IBI".408844.008 MIJIA-YC-411 saxasy
Y CTpOUCTBO CBA3H IlocTaBisercs 0 OTAEIBHOMY
MJIBI".408844.009 MIJIA-YC-412 saxasy

1.3.2 KOoMIJIEKTHOCTh MOCTaBKH AATYMKOB C HU(PPOBBIM BBIXOAHBIM CHUTHAJIOM COOTBETCTBYET

Tabiune 12.

Taonunma 12 — KOMIIEKTHOCTH ITIOCTABKU JATYHUKOB C LU

DPOBBIM BbIXOJAHBIM CUT'HAJIOM

O06o3HaueHne JOKyMEHTa

HaumenoBanue

Kou.

[Ipumeuanue

M/IBI'.406233.094

JlaTuyuK maBIICHUS
a0COJIFOTHOTO

MUJA -J1A-15 (-Ex)-
UART(RS485)

M/BI'.406233.095

JlaTyuk pa3HOCTH [aBJICHUH
MUJIA -J1/1-15 (-Ex)-
UART (RS485)

M/IBI".406233.096

JlaTunk U30BITOYHOTO
JaBJICHUS

MUJA -AN-15 (-Ex)-UART
(RS485)

M/IBI".406233.102

JlaTunk n30BITOYHOTO
JaBJICHUS

MUJIA-IN-15-M-A-UART

M/IBT".406233.106

JlaT4rK U30BITOYHOTO
JTaBJICHUSI-PA3PCIKCHUS
MUJJA-ANB-15 (-Ex)-UART
(RS485)

M/IBT".406233.108

JlaTtuuk pazpexeHust
MUJA-AB -15 (-Ex)-
UART(RS485)

M/IBI'.406233.111

JlaT4rK U30BITOYHOTO
JIaBJICHUS MTOTPYKHOU
MUJA-AN-15-T1

MJIBI'.406233.113

MUJIA-/I1-15-M-3- RS485

MJIBL.406233.118

JlaTyuk pa3HOCTH [aBJICHUU
MUJIA —1/1-15-2 (-Ex)-
UART (RS485)

IlocTaBisiroTCS B COOTBETCTBUH
C 3aKa3oM

CoenuHuTenb
(KOMILJIEKT)

IlocTaBisieTcst B COOTBETCTBHH
C 3aKa3oM

MJIBT'.406233.0094 TIC

ITactiopt

MJIBI'.406233.102 T1C

[Tacopt

Tompko Ha MUJIA-JIN-15-M-A

MJIBI'.406233.111 I1C

[Tacniopt

Tonbko Ha MUWUJIA-JI-15-T1
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M/IBT".406233.090 PO PykoBoacTBO 110
AKCIUTyaTaluu 1
MJIBT.406233.102 PD | PykoBoacTBo 1o ]| AonycKaercs nocTasaTe 1 5K3.
Ha 10 JaTYHUKOB, HOCTABIIEMBIX
DKCIUTyaTaI[u B oJuH azpec
MJIBI'.406233.111 PO PyxoBoacTBo 1o 1
DKCIUTyaTaI[uu
M/IBI".408844.007 YcTpolcTBO CBA3U 1 | ITocTaBnsgercst Mo OTACIBHOMY
MUJA-YC-408-UART 3aKaszy
(UART/USB)
M/IBI".408844.007-01 Y CTpoiCTBO CBA3U 1 | IocraBasieTcs Mo OTAEIBHOMY
MUJIA-YC-408-RS485 3aKazy
(RS485/USB)
MJIBI".408844.006 Y CTpolcTBO CBA3U- 1 | ITocTaBnsgercst Mo OTACIBHOMY
MUJA-YC-410 3aKaszy
(mpeoOpazoBaTeb
uHTEpdeiicoB
RS485/USB c ranbBanuueckoi
pa3BsI3KOM)
M/IBI'.408861.002 I'acurens mynscanui 1 | IocraBasieTcs Mo OTAENBHOMY
MUJIA-T'TI -501 3aKasy.
(MHUIOA-T'TI-501-1...15) 2 | Jusa natrunkoB MUJA-I/-15.
M/IBI'.754176.020 nnu KobILo (YIIOTHUTEbHAS 1 | Ans natumka co mryrepom M12.
2 | Ans natunkoB J1J1
MJIBI.754176.020-01 | "@POHUTOBAA NPOKIIa/Ka) 1 | Jina marauxa co mrynepom M20.
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1.4 YerpoiicTBo n padora

Jatuuk  mpencraBisieT co0oil  eAMHYI0  KOHCTPYKIMIO: TEpBUYHBIH  mpeoOpa3oBaTelib
(TeH3ompeoOpa3zoBaTenb) OOBEAMHEH B OJHOM KOpIYCe C DJICKTPOHHBIM OJIOKOM (BTOPUYHBIM
npeoOpa3oBaTesiem).

VYrpouieHHas KOHCTPYKTHBHAsi CXeMma JaTdyuKoB u30bITOYHOro naBimenus MUWUJIA-IIU-15, c
BBIXOJHBIM CUTHAJIOM B BUJE HAIIPSHKEHMSI IOCTOSHHOTO TOKA [TOKa3aHa Ha pUCYHKeE 1.

Mk
r-.v

A% | Symvame ‘ . :

/‘4 v‘l

Pucynox 1 —/laTurk n30BITOYHOTO JaBICHUS Pucynox 2 — JlaTunk aGCOTIOTHOTO JIaBJICHUS
MUIA-IA (OB, 11B)-15 MUIA-JTA-15

HItynep 1, pabouas momocts 2, MeMOpaHa 3 ¢ KECTKO 3aKPEIUIEHHBIM KpPUCTAIIOM
MOJIYNPOBOJTHUKOBOTO 4YYyBCTBUTENIbHOrO »snemeHta 4 ([IYD), KOHTAaKTHBIE IUIOHNIAAKH KOTOPOIO
ATIOMUHUEBBIMUA MPOBOJHUKAMU COEJAMHEHBI C BBIBOJIAMHU KOJUIEKTOpa 6, KOHCTPYKTUBHO 00pa3yroT
TeH3ompeoOpa3oBaTenb.  [lOTyNMPOBOAHUKOBBI  YYBCTBUTEIBHBIM  dJ€MEHT 4  HM3TOTOBIEH U3
reTepOdNUTAKCUANBHON CTPYKTYphl «kpeMHuil Ha candupe» (KHC). TenszompeoOpasoBarenb dyepes
BBIBOJIBI KOJUIEKTOpA 6 JIEKTPUYECKHU MOJKIIOUEH K AJIEKTPOHHOMY OJIOKY 7, a BBIXOJ AJIEKTPOHHOTO
0JIoKa - K BBIXOJHOMY pazbEéMy naTduWka 8, YCTAaHOBICHHOMY HAa OCHOBaHHUU 9 DIEKTPOHHBIN OJIOK
3aMUMEH OT BHEIIHHUX BO3JCHCTBUN KOXXKyXoM 5. JlomojHUTENbHAs 3alWTa OT BJAard, BOJbBI W IBUIHA
OCYIIECTBIISIETCS T€PMETU3UPYIOIIUMH TPOKIAJKaMHi, OJHA U3 KOTOpbIX 12 ycTaHOBJIEHA Ha KOpILyce
JlaTyuka, a Apyras 14 mexnay pasbeMHbIMH dacTsiMu coenuautens DIN C.

Pabora natunka n30BITOYHOTO JaBICHUS (PUCYHOK 1) MPOUCXOIUT CIEAYIOIUM 00Pa3OM.

JlaBieHue n3mMepsieMoi Cpe/ibl, HaXOAAIIeics B pabouel monoctu 2 mrynepa 1, Bo3aeiHCcTBYeT Ha
METATMYECKYI0 MeMOpaHy 3 W Ha MOJYIMPOBOJHUKOBBI UYBCTBUTENBHBIA IIEMEHT 4 C YETHIPbMS
TEH30YyBCTBUTEILHBIMA KPEMHHUEBBIMH PE3UCTOPAMH, PACIIOIOKEHHBIMA Ha €r0 MOBEPXHOCTH B 30HAX
MaKCUMaJIbHBIX Je(opmalinii, BOZHUKAIOIINX Ha MEMOpaHe Mpy Mo1adue JaBICHHS.

B pe3ynbpraTe Mexanndeckou aedopMariii 9yBCTBUTEIBHOTO 3JIEMEHTA MEHSIETCS] COPOTUBIICHUE
TEH30PE3UCTOPOB, COSAMHEHHBIX B MOCTOBYIO cXeMy. MoOCTOBasi cxema MUTAaeTCsl CTaOUIN3UPOBAHHBIM
HaIpsOKEHUEM, TOJaBaE€MbIM OT JJIEKTPOHHOrO OJsioka. M3MeHeHWe  COMpOTHBIEHHUS IUIEY MOCTa
MPUBOAUT K U3MEHEHHUIO HANTPSKEHUSI HA BBIXOJHBIX KOHTAKTaX MOCTOBOM CXEMBI.

Konctpykius naTurka abCOMIOTHOTO JTaBJICHHS MMOKa3aHa Ha PUCYHKE 2 W OTIUYACTCS HATUYUEM
TEPMETHUYHO HU30JIMPOBAHHOM OT OKpYKAIOIIEH cpeabl MoNoCTU 13, 4TO MCKIIIOYAET BIMSHUE JIABJICHUS
OKpY’KaroIIe cpeapl (aTMOC(PEpHOro IaBICHHUS) HA BBIXOJHOW CHUTHAJ JaTdydKa, KOTOPBIA B CBOIO
ouepe.lb MPOMOPIMOHANICH BEIMYUHE IaBIICHUS B paboyeil monoctu 2.
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Koncrpykius marunkoB pasHoctu aaieHuit MUJIA-JI/I-15 B ymporieHHOM BUe MOKa3aHa Ha
pucyHke 3.

Pucynok 3 - Jlatuuk paznoctu gasienuit MUIA-JI/1-15

B nmatumke JI/] umeeTcs 1Be MPUEMHBIX pabOUYUX MOJOCTH — «IUIFOCOBas» 2 U «MUHYycOBasi» 13. B
«TUTIOCOBYIO» TOJIOCTh MOJAAeTcsl OoJiblliee M3 JaBJIEHUM, Pa3HOCTh KOTOPBIX TpeOyeTcss U3MepuTh. DTH
JABJICHUSI BO3JCHCTBYIOT HAa HM3MEPUTENBHYI0O MeMOpaHy 3 C 4YyBCTBUTEIBHBIM JJIEMEHTOM 4 C JIBYX
CTOPOH. B pe3ynbpTare, Ha BEIXOJIHBIX KOHTAKTaX MOCTOBOM cxeMbl [TUD nmpucyTcTByeT CUrHall, BeIMYMHA
KOTOPOI'0 MPOIMOPLHOHATbHA PA3HOCTU JIABJICHUM, MOJABAEMbIX B IUIIOCOBYIO U MUHYCOBYIO MPUEMHbIE
MOJIOCTH.

Jatunk MUJA-IJI-15 He muMeeT 3amMTBI OT OJHOCTOPOHHHMX Ieperpy3ok pado4um
H30BITOYHBIM (CTATHYECKUM) JaBJI€HHEM, IO3TOMY IPHU €ro MOHTAMXKe U IKCILIYaTALMU He00X0AUMO
€00JII01aTh MPaBUJIA U PEKOMEHAAIUN, U3J10KeHHbIe B IL.I. 2.2.4.7; 2.2.4.8 pa3nena 2 HacTosiero
PD.

DNEeKTPOHHBIA OJIOK YCHJIMBAeT CUTHAJI MOCTOBOM CXEMbI M IpeoOpa3zyeT ero B TpeOyeMblid
BBIXO/JHOM CUTHAN JaT4HKa.

B cocraB »snekTpoHHOTO OlOKa JATYUKOB C BBIXOJHBIM CHUTHAJIOM B BHJE HAMPSHKECHUS
MOCTOSIHHOTO TOKa BXOMST KOPPEKTOpbl (mepeMeHnHbie pe3uctopbl) 10 HYJIA (HavanpHOro 3HauYeHUs
BbixojHorOo curnana) u 11 IMAITA3OHA (nuama3zoHa u3MeHEHHUs BBIXOJHOTo curHana). Koppekropst
HYJISA nu JJUAITA30HA mno3Bonstor B Hebonpmux mnpenenax (1-2% oT amana3oHa W3MEHEHUS
BBIXOJIHOTO CHUTHAJIa) PEeryJIHpOBaTh BHIXOJHON CUTHAJ JAaTYMKa C TEM, YTOOBI €ro HIDKHHE U BEPXHHE
3HaYeHHs HanOoJiee TOYHO COOTBETCTBOBAIM HMYKHEMY M BEpXHEMY IIpeieiaM U3MEpPEHUSs 1aBIICHUSI.

JlaTuvKyd C BBIXOAHBIM CHUTHAJIOM, HPOMOPLHOHAIBHBIM HAaNpPSLKEHUIO, MUTAaHUST HE HMEIOT
koppekTopoB HYJIA u JIMAITA3OHA.

[IpuMeHeHne AaTuMKa ¢ BBIXOAHBIM CUTHAJIOM, U3MEHSIOMIMMCS MPONOPLUHUOHATIBHO U3MEHEHUIO
€ro HanpsHKEHUs! MUTaHMsI, TO3BOJISIET UCIIOIb30BATh ATO HAIPSKEHHUE B KAUeCTBE OMIOPHOTO HAIPSHKEHUS
CUCTEMHOT'O aHaJIoro-Iu¢poBOro mpeodpazoBarens, H30ABUBIIUCH MPU 3TOM OT HCTOYHHUKA OMOPHOTO
HanpspKEHUsS M BJIMSHUS TPUCYIIMX €My MOTPEIIHOCTEeW (TEeMIepaTypHOW UM JIOITOBPEMEHHOW) Ha
pe3yabTaThl U3MEPEHUS.

KoppektupoBka HVYJIS  naTtumkoB MUJIA-15 ¢ uudpoBBIM BBIXOAHBIM CHUTHAJIOM
MPOU3BOJUTCS C TOMOIIBIO TMEPCOHAIBHOTO  KOMIbIOTEpa, ycrpoiictBa cBsizu MUJIA-YC-408 u
porpamMM  TI0JIb30BATEIS Midal5Tool (m1s maruukoB ¢ mpoTokojioM oOMeHa Mida) "

Midal5Tool Modbus (115 mporokona Modbus), COOTBETCTBEHHO.
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1.5 ObGecnieyeHue B3pbIBO3aIIMIEHHOCTH

1.5.1 B3psiBozamuiiennoe ucnonnenne gatankoB MUJIA-15-Ex obGecrieunBaeTcsi BHITOTHEHUEM
tpeboBanuit [OCT 31610.0 -2014 1 BUIOM B3pBIBO3ALIUTHI - «HCKPOOE30MacHas AMEKTPHUUECKas 1enb 1»
mo 'OCT 31610.11-2014 3a cuet ciaeayrOmmuX KOHCTPYKTUBHBIX M CXEMOTEXHUYCCKUX PEIICHUMN:

- OTpAaHUYCHHS] BXOJHBIX 3HAYCHHWH TOKAa M HANPSHKCHHS 0 HCKPOOE30MacHBIX 3HAYCHHUH HE
npesbimaronmx 0,29 A u 13,7 B nns matumkoB ¢ kogamu curnana 051, 052, 055, 057, 058, 059, 061,
062, 063, 064, u 0,143 A u 28B miax mgatunkoB ¢ KkoaoM cur"Haima 01 COOTBETCTBEHHO.
Hckpobe3onacHOCTh yKa3aHHBIX 3HAYEHUH TOKAa W HaNpsDKEHHUsI TOATBEPXKICHA pe3yibTaTaMu
HUCIBITaHMI;

- OrpaHUYEHHS] CYMMapHON €eMKOCTH M MHIYKTUBHOCTU Harpy3KH U JIMHUU CBSI3U JI0 3HAUECHUH, HE
ooxee 2,1 Mx® u 1,01 MI'H i gatunkoB ¢ komamu BeixomHoro curaama 051, 052, 055, 057, 058, 059,
061, 062, 063, 064, u 04mMx® u 1,01 M['H mia garyukoB ¢ komoM curHaiga 0l COOTBETCTBEHHO.
Hckpobe3onacHOCTh yKa3aHHBIX 3HAYCHH €MKOCTH M WHAYKTUBHOCTH TOATBEPXKACHA pPe3yIbTaTaMU
UCHBITAaHUH;

- OTpaHUYCHHS BXOJAHON MOIITHOCTH IO IETSIM MUTaHUs U Tiepeaadn nH(HOpMaIUy 0 3HAUCHUS HE
ooiiee 1 Br;

- obecrieueHus] MyTed YTEUYKH W DJICKTPUUYECKUX 3a30POB MEXIY OSJIEMEHTAMH BHYTPEHHETO
MOHTaxa B cooTBeTcTBHU ¢ TpeboBanusmu ['OCT 31610.11-2014;

- obecrieueHusl TUIOTHOCTH TOKAa B TEYATHBIX MPOBOJHUKAX B COOTBETCTBHH C TPEOOBaHUSIMU
I'OCT 31610.0-2014;

- OTPAaHUYCHHS TMOBEPXHOCTH HEMETAJUTMUECKUX MATEepPHANIOB JAaTYMKOB IUIOIMIAILI0 HEe Oolee
100 em*;

- OTpPaHUYCHHUSI COJICPIKAHMSI MAaTHUS B METAJUTMUECKUX JICTAISIX JaTYUKOB 10 7,5 %;

- obecrieueHus] M3O0JSLUU MEXIY HCKPOOE30MacHBIMHU LIETIIMU M KOPIYCOM, BbLAEP KUBAIOIICH
HanpspkeHue 500 B nepemennoro Toka yactoroit 50 I'n;

- OTpaHUYEHHs] TEMIIepaTypbl MOBEPXHOCTHM KOpIyca JaTyhMka C YYeTOM MaKCHUMaJlbHOM
TeMIIepaTypbl OKpyXaromel cpeasl 3HadueHusmMu jgonyctumbiMu  no [OCT  31610.11-2014,
I'OCT 31610.0 -2014 s pyIHUYHOTO SJIEKTPOOOOPYIOBAaHMS W TeMIepaTypHoro kmacca T4 mis
aNeKTpooOopyroBaHus Tpymisl 1.

[IpuMmeuanus

1 Temnieparypa uszmepsiemoii cpenbl a1 garunkoB MUJIA-15(-Ex) He A0mKHA NPEBBILIATh IUTIOC
125 °C.

2 Ilpum wu3mepenun B mporecce HKcruryatanuu natunkamu MUJIA-15-Ex naBnenuss  (Bo
B3PBIBOOIIACHOW OKpYKaIoIIeh cpene) padouux cpel, TemrepaTypa KOTOPBIX MOXKET JOCTUTATh TLTIOC
125 °C, TemrmepaTypa OKpY>KaroIlIei cpeabl He T0JDKHA MpeBbimarth miroc 60 °C.

1.5.2 Tlpn MOHTaXe JIaTYUKOB cienyer PYKOBOACTBOBAThHCS HacTosmuM PO,
I'OCT 30852.13-2002 wu gpyrumu  JOKYMEHTaMH, JECUCTBYIOIIMMH B KOHKPETHOW  OTpaciu
MPOMBIIIJICHHOCTH B OTHOIICHUH B3PBIBO3AIINUIICHHOTO 3JIEKTPOOOOPYI0BAHHUS.

1.53Tlpu  sKcrulyatanu  JaTYHKOB CIeayeT  PYKOBOACTBOBATHCSA HacTosmuM PO,
I'OCT 31610.17-2012 wu jgpyruMM JOKYMEHTaMH, JEHCTBYIOIIMMHM B KOHKPETHOW oOTpaciu
IIPOMBIIIJICHHOCTH B OTHOLIEHUH B3PBIBO3AILUIIEHHOTO IEKTPOO0OPYI10BAHHUS.

1.5.4 Tlepexr  MOHT@XOM  HEOOXOAMMO  OCMOTPETh  JAaTYMK, MPOBEPUTH  MAPKHPOBKY
B3pBIBO3AIINTEI, 3a3€MIISIIOIEE YCTPOWCTBO, IIEJIOCTHOCTh KOpIyca M OTCYTCTBHE IOBPEXKICHHM
32)KUMOB.

1.5.5Ilpn »sKcrulyataquu JaTYUKKA JOJDKHBI IOJBEPrarbCs pPEryIspHbIM MEPUOAUYECKHM
MPOBEPKAM U TEXHUUYECKOMY OOCTYKMBAHUIO B COOTBETCTBUH C PA3JIEIoM 3.

1.5.6 OkcmyaTauus JaT4YMKOB C  MOBPEXICHUSMH U HEHMCIPABHOCTSIMH  KAaTErOpUYECKH
3arpenaercs.



1223 M/IBI".406233.090 PO 20
1.6 MapkupoBka

1.6.1 Ha xopmyce gaTunka HaHECEHBI CIEAYIONINE 3HAKU U HAATIUCH:

a) TOBApHBIN 3HAK MPEANPUITUA-U3TOTOBUTEINS;

0) ycrmoBHOE 0003HAYCHHE TATYHKA;

B) CTEIIEHb 3alllUThI JaTYMKa OT BO3JACHCTBUA Boabl B neud (IP65);

T) IpeJebl U3MEPSIEMBIX JaBICHUN C YKa3aHHWEM €IUHULIBI U3MEPEHUS,;

1) IpeAebl JOMYCKaeMONH OCHOBHOM MOTPEIIHOCTH;

€) 3HaYeHUE HOMUHAIBHOTO HANPSKCHUS TUTaHUS;

’K) BBIXOJIHOM curHa;*

3) MOPSAKOBBIN HOMEp MO0 CUCTEME HyMEpallluy 3aBO1a-U3TOTOBUTEIIS;

1) TOJI BBIITYCKA (JOMYCKAETCS] COBMEILIEHUE C TTOPSIKOBBIM HOMEPOM);

K) KOJ BBIXOJHOI'O CHUTHaJIA.

*IMIpumeuanue— g naryukoB ¢ MUGPOBLIM BIXOAHBIM cuTHaATIOM (061-064) yka3piBaeTcs
TUM IpoTokona oomena Mida i Modbus, a taxke Tun uatepdeiica UART unu RS485.

1.6.2 Ha xopmyce natunka MUJIA-15-Ex monosHUTEeNsHO HAaHECEHA MAPKHUPOBKA, COIEpIKaIIas

a) MapkupoBKy B3pbiBozauThl PO Ex ia I Ma X/0Ex ia IIB T4 Ga X;

0) HOMep cepTuduKara;

B) U300pakeHUE CIIEUAIEHOTO 3HAaKa B3PHIBOOE30IIACHOCTH;

I') AMaIa3oH pabouux TemImeparyp.

1.6.3 Ha noTpeOuTenbCKyto Tapy JaTunka HAaHECEHBI CIICAYIOINE 3HAKU U HAJIHCHU:

a) TOBAapHBII 3HaK U HAMEHOBAHUE IPEANIPUATUSA-U3TOTOBUTEIIS;

0) ycinoBHOe O0O3HAa4YeHHME JaTYMKa C yKa3aHHEM HOMepa TEXHMYECKHX YCIOBHH (110
MPUIIOKEHUIO A);

B) Haanuck «CJIEJTAHO B POCCHUN »;

T) rOJ] BBITyCKa.

1.6.4 MapkupoBka natunkoB coorBercTByeT 'OCT 26828-86.

1.7 YnakoBka

1.7.1 VYmnakoBbIBaHME TPOUZBOAUTCA B 3aKPBITBIX BEHTWIMPYEMBIX [OMEIICHUSAX MpHU
TeMIIepaType OKPY>KalIIero Bo3ayxa oT mitoc 15 go mrroc 40°C 1 OTHOCUTEIHLHOHN BIIAXKHOCTH BO3yXa
10 80 % mpu OTCYTCTBUU B OKPY’KAIOIIEH CpPEeIe arpeCCUBHBIX MPUMECEH.

1.7.2 Tlepen yrmakoBbIBaHHEM OTBEPCTHE U pe3b0a MITYIEpa 3aKPHIBAIOTCS 3AIIUTHBIM KOJITTAYKOM
WJIY 3arJIyIIKOM.

1.7.3 [aruuk momemiaercss B TOTPEOMTENbCKYIO Tapy (MHAMBHIYaJIbHYIO YIaKOBKY),
BBITIOJJHEHHYI0 B COOTBETCTBUU C I'OCT 23170-78. Ha moTpeOMTENbCKYIO Tapy HaHeceHa
uH(popManus o JaTdyuke. B moTpeOUTEeNbCKyIo Tapy BMECTE ¢ JATYUKOM IMOMEIIACTCS IKCILTyaTallMOHHAS
nokyMmeHTanus (1.3). DOkcruryaralmoHHas AOKyMEHTauus (IacropT, HACTOSIEEe PYKOBOJCTBO MO
JKCIUTyaTalliu,) BKJIAJIBIBAETCS B 4E€XOJ U3  IOJIUATUICHOBOU mwieaku 'OCT 10354-82
tomuHoi (0,15 - 0,3) Mm.

KoHcepBanus natunka He npousBoautcs (BapuaHT 3amutsl B3-0 'OCT 9.014-78).

[IpuMmeuyanus

1 JlaTymku, TOCTaBIsieMble OJHOMY MOTPEOHUTENIO, IOMYCKAETCS KOMIUICKTOBATh OJHUM
PYKOBOJICTBOM I10 AKCIUTyaTalliy Ha JACCITh JaTUYUKOB.

2 TIlpu nocraBke parunkoB MUJIA-JIJI-15 coBMECTHO C MOJKIIOUEHHBIM K HEMY BEHTUJIHHBIM
o6mokom MUJIA-BB-601 unu ero ananorom apyroro npousBoautens (cm. puc. E.3, Tlpunoxenus E), k
BEHTUJILHOMY OJIOKY TIPHKpETUIsieTcss MHCTPYKIUs «[lopsaok aeiicTBHii mpu mogaye U CHATUU JaBICHUS
Ut matarka pazHoctu nasinenuii MUJIA-JI/1-15», koTopas BMecTe C JaTYUNKOM M BEHTHJIHHBIM OJIOKOM
MTOMETIAETCS B MHIUBUIyalIbHYIO MIOTPEOUTENBCKYIO YIIAaKOBKY.
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1.7.4 TlorpebuTenbCcKas Tapa yKIaAbIBACTCS B TPAHCIIOPTHYIO Tapy - ACPEBSHHBIN sk Tumna [1-1
wm II-1 TOCT2991-85 wnu kaproHaeii smmk. CBOOOJHOE MPOCTPAHCTBO — 3AMONTHSICTCS
aMOPTHU3ALMOHHBIM MAaTEPUATIOM.

ToBapoconpoBouTEIbHAS JOKYMEHTAIMS BKJIAIBIBAIOTCS B UEXOJI U3 TOJUITUIICHOBOU IJICHKH.

B dexon nmomemnaercst BKJIAAbIII ¢ HAAMKUCHIO "TOBApOCONPOBOAUTEIbHAS JOKYMEHTAIMSA'"', 4EXOJI
3aBapUBAETCSI.

Macca TpancniopTHO# Tapsl He npeBbimaeT 20 Kr.

JomnyckaeTcst nepechblIka JaTYMKOB MOYTOBBIMHU MOCHLIKAMH.

1.7.5 Ha tpancnoptHoii Tape B coorBeTcTBUM ¢ ['OCT P 51474-99 HaHeceHbl HecMbIBaEMOU
KpacKoil OCHOBHBIE, JIOTIOJTHHUTENbHBIE U WH()DOPMAIIMOHHBIC HAIIMUCH, a TAaKKE MAaHUIYISIAOHHBIC
s3gaku, umeromue 3HaueHuss XPYIIKOE; OCTOPOXHO; BEPEUL OT BJIAT'U.

Oo6s3atenbHas uHpopmarus A notpedutens mo [OCT P 51121-97, He BKIIOYEHHAss B COCTaB
MapKHpPOBKH, IPUBEJICHA B IMACIIOPTE U PYKOBOACTBE MO 3KCIUTyaTalluH.

1.7.6 Tlpu mony4eHHH SIIUKOB C JAaTYMKaMU HEOOXOJMMO IMPOBEPUTH COXPAHHOCTH Taphl. B
cllydae €€ TOBPEeXKICHHUS CIEAyeT COCTaBUTh aKT M OOpaTUThCS € peKiiaManuedl K TpPaHCHOPTHOU
OpraHu3alyu.

1.7.7 B 3uMHee Bpems SIIIMKU C JaTYMKaMHU PAClaKOBBIBATh B OTAIlJIMBAEMOM MOMENIEHUH HE
paHee, 4yeM uepe3 12 yacoB 1ociie BHECEHUS UX B IOMEILIEHNUE.

1.7.8 Tlociie BCKpBITHSI TPAHCIIOPTHOW Tapbl HEOOXOAMMO HM3BJIEYh TOBAPHO-COMPOBOJIUTEIBLHYIO
JOKYMEHTAIMIO, & TAK)KE€ MPOBEPUTHh KOMIUIEKTHOCTh MIOCTABKU B COOTBETCTBUU C ACMIOPTOM Ha JaTUHK.
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2 UCITOJIb30BAHME 11O HABHAYEHUIO

2.1 DkcniyaTauMOHHbIE OTPAHNYEHUS

2.1.1 Knumartudeckue yciaoBus (TeMIlepaTypa OKpYKarollel Cpeibl, BIaKHOCTb, KOHACHCALIUS
BJIATH, MPSIMOE TIOTMAJaHNe BOJBI U COTHEYHBIX JIY4eii), TPH KOTOPBIX OyIET IKCITyaTUPOBATHCS ATUHK,
JOJDKHBI COOTBETCTBOBATH TpeOoBaHusM 1.1.6 HacTosmero PykoBoicTBa.

Hatuuk ucnonHenus: Y** kareropun pasmerienus 2 (FOCT 15150-69) paccunran st paboThl B
YMEpPEHHOM KJIMMaTe MpU TemIieparype okpyxaromeil cpeasl or munyc 40°C mo mmroc 80°C. Mecrto
YCTAHOBKH - OTKPBITBIM BO3/yX, MOJ HaBecoM. VICKitouaeTcss mpsiMoe MOMaJaHUe COJMHEYHbIX JTyded U
BOJBI (BO BpeMs Joks). KpaTkoBpeMeHHO TaTYMKH MOTYT OBITh BIQXKHBIMU B pe3yJbTaTe KOH/ICHCAIUHY,
BBI3BAaHHON PE3KUMH HM3MEHEHUSIMU TEMIIEpaTypbl WIM B pe3yjibTaTe BO3JACHCTBUS 3aHOCHUMBIX BETPOM
ocankoB. He nonyckaercs qiuuTesnbHass KOHACHCAUS BJIark Ha JaTYUKeE.

Harunk ucnonnenust Y XJI**kareropun pasmemienus 3.1 paccuntan ans paboThl B yMEPEHHO-
XOJIOJTHOM KJMMaTe Ipu Temmeparype okpyxkaromen cpenbl oT muHyc 40 °C mo mmoc 80 °C. Mecto
YCTAHOBKM — CYyXHUE, HEperyjsipHO oOTaljiuBaeMmble mnomemieHus. l[lomananue Boabl Ha [OaT4YUK |
KOHJCHCAllUsl BJIarM HE JOMycKaercs. MakcumanbHasg BIaXHOCTh Bo3nyxa — 80 % mpu Temmeparype
35°C 6e3 xkonneHcanuu Binaru (rpymma B4 mo TOCT P 52931-2008).

2.1.2 TemnepaTypa u3MepAEMOl Cpelbl W OKPYKAIOLIETO BO3JyXa HE JOJKHA BBIXOJIHUTH 3a
npezensl AuanazoHa padouux temmeparyp (1.1.4).

Ecnu teMnepaTypa u3MepsieMOn Cpenibl BBIIIE WIIM HUKE JOIMYCTUMOM, JOJKEH YCTaHABINBAThHCS
OTBO/JI WJIU MPEANPUHSATHI IPYTHU€ MEPHI JIJIs1 BEITOJHEHUS! YCIOBHUI MPaBUIILHOM 3KCILTyaTallUu.

[Ipyn HU3KON W OTpHIATENILHONW TEMIIEpaTypax ra3zo00pa3HON M3MEpsSeMOU Cpelbl HEOOXOIUMO
OPUHATh MEphl (CIEeNUaTbHBIA OTBOJ U ApPYrue), 4YTOObl HUCKIIOYNTHh HAKOIUICHHE U 3aMep3aHue
KOHJIeHcaTa B paboueil oJI0CTH JaTunuKa U BHYTPU COCAUHUTENbHBIX TPYOOK.

2.1.3 Usmepsiemasi cpea AoJkHa 001a1aTh CIEAYIOUIMMUA CBOWCTBAMH: HE OBITh arpeCCHBHOM K
MarepraiaM KOHTaKTHUPYIOIIMX C HEW JeTaliel JaTurka (HEp:KaBEIOIINE U TUTAHOBBIE CIUIaBbl), HE UMETh
3arpsi3HEHUH, KOTOPhIE MOTYT HaKalUTMBAThCS M YIUIOTHATHCS B MOJOCTU IITYIEpa Mepel MeMOpaHoi u
BBI3BaTh OTKA3 JIaTYUKA.

[Ipu sxcrmyaranuu JaTYuKa KUAKasg U3MeEpsiemMasi cpefia He JI0JKHA MOABEPraThCsl BO3ACHCTBUIO
HU3KHX TEMIIepaTyp, MNPUBOJAIIMX K €€ 3aMEpP3aHMI0 B NPHEMHOM IOJOCTH JaT4yMKa, a TakKkKe
BO3JICUCTBUIO THAPOYJAPOB, JIPYTUX PE30HAHCHBIX TUIPABIMYECKUX U aKYCTUYECKHUX siBJIeHUU. B
MOCJIEAHEM CIy4yae OTOOpPHBIE YCTPOMCTBA PEKOMEHIYEeTC s pa3MellaTh B MECTax, I1€ CKOPOCTh ABMKCHHUS
Cpelbl HauMEHbBIIasl, MOTOK 0e3 3aBUXpEHUH, T.e. Ha MPSMOJIMHEHWHBIX y4acTKax TpyOONpOBOAOB, MpH
MaKCUMaJIbHOM PAacCTOSIHUM OT 3alOPHBIX YCTPOMCTB, KOJIEH KOMIIEHCATOPOB U IPYTUX TUAPABIMYECKUX
Y TTHEBMAaTUYECKUX (JJ1s1 Ta3000pa3HbIX CPEJl) COSAUHEHHM.

Ecnu mynbscupyromiee OaBie€HHWE Cpenbl, THAPO WM MHEBMOYIApbl HEBO3MOXKHO HCKIIIOYHUTH
(Hampumep, MyJIbCAlMH JABJICHUS, BOSHUKAIONIUE MPH paboTe CUETYMKA Tra3a POTAIMOHHOTO THUIIA), TO
HEO0OXO0MMO TIPUMEHSTH racutenb mynbcaruit (nemndep) MUIA-TTI-501 (nmpunoxxenue E) wim npyrue
Mepbl (TeTaeo0pa3Hble yCIOKOUTENW W T.I.), YTOOBI HE JMAOMYCTUTh MOBPEKIACHHUS WU pa3pbiBa
MeMOpaHBbI TaTYMKA.

lacutenu mynbcanuii, nmpegHasHaueHHbIE Ui paboThl ¢ gatuukamu /I, MOIDKHBI HMEThH
OJIMHAKOBbIE TTapaMeTpbl JeMIpupoBaHusa. ITO obecreynBacT MaKCUMalbHOE MOJAaBICHUE MMyJIbCallUH,
BOZHUKAIOIIUX TpH pabOTe CUETYMKOB POTOPHOTO THIA, a TAKXKE HCKIIOYaeT BO3HUKHOBEHHE
KPaTKOBPEMEHHBIX OJHOCTOPOHHMX IIEPErpy30K, M3-3a PA3HBIX CKOPOCTEH HapacTaHUs [aBJICHUS B
TUTFOCOBOM M MHUHYCOBOHM pabOdYMX MOJIOCTSIX MPH CKAYKaX CTATUYECKOTO JaBlieHUsl. KOMIUIEKThI TaKHX
racUTENICH MOCTaBIAIOTCS COBMECTHO ¢ natankoM MUJIA-JI/I-15 mo oTnenpHOMY 3aKa3y.

2.1.4 MexaHuyeckue BO3JCHCTBUS (BHOpalMu, yJaapbl) B MECT€ YCTAaHOBKU ISl JAATYUKOB C
BepxHUM mpeneraoMm uzmepenus 0,16 MlIla u HmKe, HE MOJDKHBI MPEBHIIATh CICAYIOIIMX 3HAYCHUMN:
BuOpamuu - gyacrorort (10-500) I'u, ammnutymoit o 0,15 MM, yckopenuem a0 19,6 M/cex? (ucnonHEHHE
F2 o T'OCT P 52931-2008); ymapsl - 10 150 oquHOYHBIX ¢ YyCKOpeHueM 10 S0 M/cex’ ¢ JUIATENbHOCTRIO
ynapHoro ummyinsca (2-30) mc. [l naTuymkoB ¢ BepXHUM mpenenom usMmepenus Oonee 0,16 Mlla:
BuOparuu - ¢ gacrorort (10-2000) I'u, ammmutynoit 1o 0,75 MM, yckoperrem 10 98 M/cex’ (ucnomHEHHE
G2 mo I'OCT P 52931-2008); muorokpaTtHeie ynapel - no 1000 c yckopenuem ao 100 m/cek” ¢
JUTUTEIbHOCTBIO YAAPHOTO uMITyjbca (2-50) Mc.
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2.1.5 Oxpyxaromiasi cpefia He JOJDKHA COAEPKATh MPUMECEH, BBI3BIBAIOIINX KOPPO3HIO JCTAICH
JaTYNKOB.

2.1.6 HeB3pbIBo3anuIeHHbIE JaTYMKH  TNPEAHA3HAYEHBI IS JKCIUTyaTallud TOJBKO  BO
B3pBIBO6e3OHaCHBIX yCHOBI/ISIX.

2.1.7 B3pblBO3alIMIICHHbIC AATYMKH MPEIHA3HAYEHbl U1 HKCIUTyaTallid BO B3PBIBOOMACHBIX
MIPOU3BOJICTBAX NIPU YCIOBUU COOIIOICHUS TPeOOBAHMI, U3JI0KEHHBIX B 1.5.

2.2 IHoaroroBKa JaTYHKA K UCIOJb30BAHUIO

2.2.1 Mepsb! 6e30macHOCTH MPH MOATOTOBKE 1aTYNKA K UCTIOIb30BaHUIO.

a) Jlns obecrieuenust TpeOOBaHUM IO JIEKTPOOE30MACHOCTH Ha O0OBEKTAX, I YCTAaHABIMBAIOTCS
IATYUKHA, HEOOXOIUMO:

- MPOU3BOJUTH 3JEKTPUUECKOE MOAKIIOUYEHUE JaTYMKa B COOTBETCTBUU C MPHIIOKEHUAMU «B»,
«I'»;

- MOAKJIIOYEeHHEe [ATYMKA NPOU3BOAUTH IEPCOHAIOM, HMEKIIMM JONMYyCK K padore Ha
3JIeKTPOycTaHOBKax HanpsixeHHeM 10 1000 B u o3HakoM/IeHHBIM ¢ HacTosiuM PO;

- ICTIOJIb30BaTh ~ OJIOKM MUTaHUS, CO CTAaOMJIM3UPOBAHHBIM  BBIXOJHBIM  HaNpsHKEHHEM
cootBercTBYtommMM Tpeboanusm 'OCT 12.2.007.0-75;

- 3a3eMJISITh KOPILYC HCTOYHHMKA MUTAHUS (€CITU OH UMEET METAINTMYECKUE YacTH, KOTOPhIE MOTYT
0Ka3aThCs TIOJT HAPSHKEHUEM) JUTS TIPEIOTBPAILICHUS TOPAXKESHUS TOKOM 00CTYKHUBAIOIIEro epcoHaa.

JlaTuuk UMeeT cleAyrolue XapakTepUCTUKH 0 3JIEKTPOOE30MacHOCTH:

- MO0 CTENEHM 3allUThl YEIIOBEKa OT TMOPAKEHUS DIIEKTPUYECKUM TOKOM JaT4YUK OTHOCUTCS K
knaccy Il mo 'OCT 12.2.007.0-75;

- CONpPOTHUBJIEHHE M30JUU Npu JonyckaemMoMm HampspkeHuH 100 B cocraBinsier He MeHee:
100 MOwM mipu Temniepatype okpy»xatoiero Bo3ayxa 1mioc (2015) °C 1 OTHOCUTENBHOM BJIAKHOCTH JI0
80 % (75 % nns ucnonnenus Bl); 5 MOwm npu TemnepaType okpyxaroiero Bo3ayxa mioc (80£3) °C u
OTHOCUTENBHOM BiaxxHOCTH A0 80 % (kpome ucnonnenus B1); 1 MOwm nipu TemnepaTtype OKpyKaroIiero
Bo3ayxa mioc (3513) °C u OTHOCUTENBbHON BIAXHOCTH A0 95 % (1si TaTYNKOB TPYIIBI UCTIOTHEHUS
C4), mu60 75 % (nns paTyukoB ucmoaHeHus Bl);

- HampsHKeHUe po0os n3omsinuu coctasisieT He MeHee: 500 B - mpu Temneparype okpyKaroIero
Bo3zayxa mitoc (20 = 5) °C u otHOcutenbHON BiaxkHOCTH 10 80 %; 100 B - mpu Temmepartype TIocC
(35 £ 3) °C u oTHOCUTENHHON BIAXKHOCTH 95 % (i matyukoB rpynnsl ucnonHenuss C4) mu6o 80 %
(mns rpynmel ucnonuenus B4). mu6o 75 % (nst rpynmel ucniondeHust B1) npu mmroc (30 + 3) °C;

- MOAKJIIOYEHHE U OTKJIKYeHHE NATYMKA K JIMHUU CBS3M U MCTOYHHKY NMUTAHUA OJIKHO
NPOBOIUTHCS MPH OTK/IHYEHHOM NMUTAHUH.

6) s obecriedenus: TpeGOBaHUI MO B3pHIBOOE30MACHOCTH HA OOBEKTAX, I/I€ YCTAHABIMBAIOTCS
aTYUKA, HEOOXOIUMO:

- YCTaHABIIMBATh B3PHIBO3AIIMIIEHHBIC ITATYUKH BO B3PBIBOOMACHBIX 30HAX IOMEIICHUA U
HAapYXHBIX YCTaHOBOK coryiacHo IIYD, rmaBa 7.3, [I9DI1 apyruMm HOpPMaTHBHBIM JOKYMEHTaM,
pETTaMEHTHPYIOIIUM IPUMEHEHHE IEKTPOOOOPYI0BaHHUS BO B3PBIBOOIIACHBIX 30HAX;

- TIepel MOHTaXXOM B3PbIBO3AIIUIIEHHOTO JaTYMKa CJIEAYyeT OCMOTPETh €ro, IpOBEPUTH
MapKUPOBKY B3PBIBO3AIIUTHI, YOSIUTHCS B IIETOCTHOCTH KOPIyCa JaTYNKa;

- XapaKTepUCTHKU HMCKpOOE30MacCHOCTH, MOJKIIOYAEMbIX K JaTUYUKYy HCKPOOE30IMacHBIX IIeTei,
JOJIKHBI COOTBETCTBOBATH YKa3aHHBIM B 1.5;

- MOAKJIIOYeHHE Kaless JIMHUU CBSA3HM K B3PHIBO3AILUIICHHOMY JIaTYMKY JIOJDKHO NMPOU3BOJUTHCS
MIPH BBIKIIFOUEHHOM OJIOKE TUTaHUSI.

B) JlomomHUTENBHO IS COOMIOAEHUsT TpeOoBaHMA 1O Oe30macHOCTH pPadboT HEoOXOAMMO
YYUTHIBATH, YTO:

- MaKCHUMaJIbHOE JJaBJIeHHE (CTAaTUYECKOE U €ro MyJbCalllH, a Takke padodee U30BITOUHOE — ISt
natunkoB J1J]) B MarucTpaiu He TOJDKHO MPEBBIIATH BEPXHETO Mpeiesia U3MEPESHHsI TaTYNKa;

- MOAKJIIOYEHHE JaTuhKa K MarucTpalyd JOJDKHO NMPOU3BOAMUTHCA MPU OTCYTCTBUM JIaBJICHUS B
MECTE YCTAaHOBKH JaTYUKA.
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2.2.2 BHenHui 0CMOTp AaTYUKa

[Ipy BHemHEM OCMOTpe JAaTyhMKka HEeOoOXOIUMO MPOKOHTPOJIHUPOBATH OTCYTCTBUE BUIUMBIX
MEXaHUYECKUX MoBpexeHuH. [loBepXHOCTh AaTurKa JOKHA OBITh CyXOH M YHCTOM.

2.2.3 N3MepeHne napameTpoB JaTuuKa

N3mepenne mapaMeTpoB AaTyMKa IMPOBOJUTCS B YCIOBUSAX METPOJIOTHYECKON aboparopuu
KUITuA no meromukam 4.6.4. llemecooOpa3HO MPOBOIUTE U3MEPEHHsS IMAPAMETPOB TEpPe]l MOHTAXKOM
JaTYMKA Ha MECTO €ro IKCILTyaTaluu.

2.2.4 MOHTaX U YCTaHOBKA JTaTYNKOB

2.2.4.1 Jlatyuku TOpU TOJKIIOYEHHMH K MAarucTpajd MOHTHPYIOTCS B JIIOOOM IOJIOKEHHH,
yI0OHOM I MOHTa)Ka, 3a MCKIIFOYCHUEM JAaTYMKOB ¢ BepXHUMHU mpenenamu uzmepenus 0,06 Mlla u
HUXKE, KOTOPbIE UMEIOT 3aBUCHUMOCTb BBIXOJHOTO CHTHAjla OT MOJIOKEHHS AaTuuka. Takue JaTYMKU C
LEIbI0 COXPAHEHHSI METPOJIOTUYECKUX XAPAKTEPUCTHUK MPEANOYTUTENIBHO YCTAHABIMBATH BEPTUKAIBHO
HITYIIEPOM BHU3 (B TAKOM IOJIOKCHUH OHU KATHOPYIOTCS HAa MPEANPUITUNA-U3TOTOBUTEIE).

2.2.4.2 Jlatunku pasnoctu gasiaeHuit (MUJIA-JIJI-15), ¢ menpo coOXpaHEHHS METPOJOTHYECKHUX
XapaKTePUCTUK, TPEANOYTHTEILHO YCTAHABIMBATh TaK, YTOOBI «IUIIOCOBOW» TMPUEMHBIA IITYIEP
HAaXOJWJICSd B TOPU3OHTAIBHOM IUIOCKOCTH (B TakOM IIOJIOKEHUHM JaT4YUKH KaiduOpyroTcs Ha
NPEANPUITUU-U3TOTOBUTEIIE).

Jlatuuku WM30BITOYHOTO U aOCOJIOTHOTO JABJIEHUS JIOJDKHBI YCTaHABIMBATHCS TOJBKO B
crienuanbHble THE3MA. Pa3MeTka MOHTaXHBIX THE3J MOJA JaTYMKM U TIPUMEP YCTAHOBKHU JlaTYUKa
MIPUBEICHBI HA PUCYHKE 4.
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Pucynok 4 - Pa3merka MOHTa)XXHBIX THe3[ MOA AATYMKH U YCTAHOBKA AaT4YUKAa Ha padodeii
MarucTpaIu
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'epMeTHYHOCTh COEAMHEHHUS JaTyuka C pabodeidl MarucTpainpio (PUCYHOK 4) J0JDKHA
oOecreunBaThCsl MO TOPIY INTylepa YIUIOTHUTENbHOW mpokiaakoin MJIBI'.754176.020, Bxonsmel B
KOMIUIEKT MOCTaBKH.

3anpemaercsi MCNOJb30BaTh YIVIOTHEHHE 10 pe3bie (makJis, jeHta ®YM) s odbecneyeHust
TePMETHYHOCTH COCJUHEHHsl, TAK KAaK MOKeT IPOM30HTH MOBpexkAeHHe MeMOpaHbl 00J1bIIMM
JAaBJIEHMEM, BO3HUKAKIIMM NPH 3aKPYYMBAHUM [JaTYUKA B 3aMKHYTbIH 00bEM HeCKMMaeMOu
KHIKOCTH.

MoHTaxk 1aT4YUKa HA padoyee MeCTO OCYLIECTBJISIETCH FA€YHbIM KJIOYO0M 32 IIeCTUTPAHHUK
mrynepa.

3anpemaercsi HMCHOJb30BaTh KOPIYC JAaTYUKA B KayecTBe JJIEMEHTAa MOHTAXa WJIH
kpenienus. Ilpu MoHTaske 3anpemiaercs NPUKJIAAbIBATD YCHINS K KOPIYCY AaTYHKa, B TOM YHCJIe
¢ IOMOIIbI0 TPYOHOT 0 KJII0Ya, BO M30e:KaHUe ero NMOBPeKIeHUs.

2.2.4.3 B ciydae ycTaHOBKH JAaTYMKOB HEMOCPEJICTBEHHO Ha TEXHOJIOTMYECKOM 00OpPYIOBAaHUU U
TpyOONpoOBOJaX JOJKHBI TPUMEHATHCS OTOOpPHBIE YCTPOMCTBA C BEHTWISIMH MJisi  oOecreyeHus
BO3MO>KHOCTH OTKJIIOUEHMSI U TIPOBEPKU JaTUHUKOB.

2.2.4.4 CoenuHHUTENbHBIC TUHUN (MMIYJIbCHBIE TPYOKH) HEOOXOIUMO MPOKJIAABIBATh TaK, YTOOBI
UCKJIIOUYUTH 00pa30BaHUE Ta30BBIX MEIIKOB (IIPU U3MEPEHUHU JABJICHUS KHUJIKOCTH) WIH THAPABINIECKUX
npobok (Tpu H3MepeHuu JaBieHusi Tasza). s 3TOro coenWHUTENbHbIE JMHUM JIOJKHBI HMETh
OJHOCTOPOHHUH yKIIOH (He MeHee 1:10) oT Mecta oTOOpa JaBiieHUs BBEPX K JATYUKY, €CIIM U3MepseMast
cpera ra3, MU BHM3 K JaTyuKy, €CIM HM3MepseMas cpela KUIAKOCTb. B ciaydae HEBO3MOXKHOCTHU
BBITTOJIHEHUS 3TUX TPEOOBaHMU MPH U3MEPEHHUU JTAaBJICHUS T'a3a B HIDKHEH TOUKE COeIMHUTEIHHON JIMHUU
HE00XO0IMMO MPENTyCMOTPETh OTCTOMHBIE COCY/IbI, a P U3MEPEHUHN JABJICHUS KUIKOCTH B HAaUBBICIIUX
TOYKaXx - ra3ocOOpHUKH. [IpM UCHONB30BaHUM COCAMHUTENBHBIX JUHUA B HHUX JIOJDKHBI
MPEAYCMATPUBATHCS CHELUATIbHBIE OTBEPCTHUS ISl IPOAYBKHU.

2.2.4.5 Ilepen NpUCOEAMHEHHUEM MAaruCTpald JOJDKHBI OBITh TIHIATEIBHO MPOAYTH IOJIOCTH
ITyllepa AaTYUKA JJI1 YMEHBIIECHUS BEPOSTHOCTH 3arpsI3HEHHUSL.

2.2.4.6 Jatunkn pasHoctu jgaBiaennii MUIAA-IJI-15 pexomeHayercsi MNOAKJINYATH €
NMOMOIILI0 MMIIYJbCHBIX TPYOOK 4epe3 BEHTWJIbHBII 0JI0K, KOTOpPbI MNpH COOJIOJEHUHU
TeXHOJIOTHYECKOH I0CJIeJ0BaTeIbHOCTH MOJa41 AABJCHUS HAa JaTYHK o0ecleYyHBaeT ero 3aluTy
OT BBIX0JA U3 CTPOS M3-32 OJHOCTOPOHHeH meperpys3ku. [IpumMep MoHTa)ka AaTyvMKa ¢ BEHTHJIBHBIM
OJIOKOM Ha y3JIaX CUCTEMBbI yueTa pacxo/ia raza MpuBeIeH Ha PUCYHKE 5.

B mpouecce skcrmulyaranuu, u3-3a HECUMMETPUYHOCTH KOHCTPYKIMH M Pa3HUIBI 00BEMOB
IUTIOCOBOM M MHUHYCOBOW Pa0OYMX MOJOCTEH JaTdyMKa MPU PE3KHX IMepernagax padoyero M30BITOYHOTO
(cTaTu4ecKoro) AaBJICHUS MOXKET IPOU30UTH OJJTHOCTOPOHHSS MEpErpy3Ka, MPUBOAAIIAS K BBIXOAY €ro U3
CTpOSl.

B Takux cinydasx Ui 3al0UThl JaTYUKA CIEAyeT YCTaHAaBIMBATh HA €ro BXOJAaX TaCHUTENIH
nynascanun MUJIA-T'TI-501 ¢ uaeHTHYHBIME TTapameTpaMu JemrdupoBanus. ['acutenu «pacTaruBaroT»
(GPOHT CKaYKOB AaBJIEHUS U, B OOJBIIMHCTBE CIy4YaeB, CHIKAIOT Pa3HUILy IaBJICHHUM B paOOYUX MOIOCTIX
10 6e30macHoi.

Hatanxk MUIA-JIJ1-15-2 BeImepKUBaeT OJHOCTOPOHHHE IMEPErPy3KH C IUIFOCOBOM (0003HaUYeHA
OoykBoit H) u wmmuHycoBoil (oOo3Hayena OykBoit L) crtopon mo 10 MIla Ge3 yxymmeHus
METPOJIOTUYECKUX XapaKTEPUCTHUK.

2.2.4.7 Ilpn MOHTAkKe JaTYUKOB PA3HOCTH JABJICHHUH, B IeJISIX HCKIIOYEHUSI MEXaHNYeCKOro
NMOBpeXIEHUs] IITyllepa «MHHYCOBOi1» IOJIOCTH, CJIeAyeT HMCIOJb30BaTh JABAa TIaeYHbIX KJIKYa
(omun  S13- g ynepKuBaHUS JaTyMKa 3a IIECTUTPAHHUK IOTYyLEpa, BTOPOM - JUIsl HAaBEPTBHIBAHMS
HaKUJIHOW TaliKW HaKOHEYHHWKA MOAKII0YaeMoro Tpybomnposoza). IIpu 3ToM HegomycTUMO NpUJiaraThb
ype3MepHble yeusus (0osee 3,0 kI'c m).



1223 M/IBT".406233.090 PO 26

1 - HaTuuk paznoctu aasinenunit MUIA-J1/1-15
2 - 'acurenu nynbcaruit MUIA-TTI-501

3 - BentunbHelil 610k MUJIA- BB- 601

4 - Koppekrop oonsema raza EK270

5 - Cueruuk poranmonnoro tuna RGV G250

Pucynok S - [Ipumep ycTtanoBkM naTduka pazHocT nasiaeHuil MUJIA-J1/1-15 Ha y3max cucteMsl yyeta
pacxopna rasa.

2.2.4.8 [lopsiiok necTBUM MpU 3aITyCKe M OCTaHOBE JaTuKKa pazHocTu Aasiennit MUJIA-JI/I-15.

Kak oTmeuanoce Bbllle, TaTYMKU Pa3HOCTU JIaBJICHUI PEKOMEHIYeTCs OSKCIUIyaTHpOBaThb C
TpexBeHTWIbHBIM Omokom MUJA — BB - 601 (MJ/IBI'.491111.001) mnpousBoacrea I[II' MUJIA.
l'aGapuTHble U HPUCOENUHUTENbHBIE Pa3Mepbl BEHTHJILHOTO OJI0Ka, a TaK)Ke KOMIUJIEKT MOHTa)XHBIX
yacTel /I MOAKIIOYCHHUS K HEMY JaT4YrKa MPUBEIACHBI B IPUIOKEHUU «H».

BeHTunM TpexBEHTWJIHLHOTO OJiOKa Mepel IMYCKOM JOJDKHBI OBITh B COCTOSHUU: ILTIOCOBOW M
MUHYCOBOU — 3aKPBITHI, YPABHUTEIbHBIN (CPETHUIN) — OTKPHIT.

[Tocne BBIXOMA M3MEPHUTENHHOTO TPYOONPOBOAA Ha pabouyuii pekuM (yCTaHOBJICHHUS pabodero
M30BITOYHOIO TABJICHUS):

1) Mennenno (B TeueHUE HE MEHee 15 CeKyHI) TOBOpAYMBasi PYUKY OTKPBHITh BEHTUIIb TITIOCOBOM
KaMepbl, KOHTPOJIUPYS Mepena AaBJIeHUs M0 BHIXOJJHOMY CUTHAY JaTYMKA.

2) Ilpum moctrxeHnn paboYero AaBJICHUS, TUIABHO OTKPBITh BEHTHJIb MHHYCOBOI KaMephl.

3) 3aKpbITh ypaBHUTEIbHBI BEHTUIIb.

[Ipumeuanusd:
1 [lepen myckoM HEOOXOAUMO IPOBECTH IPOBEPKY EPMETHUHOCTU CUCTEMBI.

2 3HaueHue Tepenaaa JaBJIeHUS B MPOIECCE OTKPHIBAHMS (3aKphIBAHWS) BEHTUJIEH HE JODKHO
MPEBBIIATH MPEAEIBHO JOMYCTUMOI0, MHAYE JATUUK MOKET BHIUTHU U3 CTOSI.

BriBo matunka u3 paboyero pexkuma (OCTaHOB) MPOU3BOAUTCS B OOPaTHOM MOCIEI0BATEILHOCTH.

2.2.5 Pa3memienne kabemnst (JTUHWUW) CBSI3M, TOJKIIOYCHHE Kaleias K JAaTYMKY, TepMETH3AIMS
Ka0eJIpHOT0 BBOIA.
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2.2.5.1 Kabenb, coequHSIOMMUA TaTYNK C OCTAIBHBIMUA NMPUOOPAMH, COCTABIISCT JIMHUIO CBS3H,
KOTOpasi JOJDKHA MPOKJIAAbIBATHCS BAAIM OT CHUJIBHOTOYHBIX 3JIEKTpUueckux Ilened. CUiabHOTOYHBIE
AJICKTPUYECKUE LTI SBIISIFOTCS HE TOJIBKO MCTOYHUKOM IOMEXH, HO U UCTOYHHKOM 3.]1.C., HANPSDKCHHE
KOTOpPOM, CKJIAJbIBAsICh C HANPSHDKEHUEM MCTOYHUKA MUTAHMS, MOXKET MPUBECTH K MOSBJICHUIO BHICOKOTO
HaIpsOKEHUS U TPO0OI0 JaTurKa.

[Tpu mpoxnanke xabemnst cienyer uzberarh 30H, Iie 00pa3yeTcst KOHIEHCAT (Harpumep, TpyObl ¢
X0JIOAHOM Bozoi). Kammm koHaeHcara, momnaaas Ha Kabenb, CTeKaroT M0 HEMY Ha JIaTYMK B MECTO BBOJA
kabens. JlmuTenpbHOEe BO3JEHCTBHE BIAard TMPUBOAUT K OTKa3y JaTdydka TPUH HEAOCTATOYHOU
TEePMETUYHOCTU KaOenbHOTO BBOJA. [[JIsl MTOTOTHUTENBHOM 3alIUThHI B TOJOOHBIX CIIy4asX HEOOXOAMMO,
yTOOBI 10 BBOJIa B JAaTYHK KaOeab MMEJ HUCIAAAIOIIYIO METII0, KOTOpask MPEIOTBPATUT CTEKAHUE BOIbI
10 Ka0€eJo B JaTUHK.

2.2.5.2 DAEKTpUYECKOE MOJKIIOYCHUE TaTYMKa JOJDKHO OBITh BBITIOJHEHO KabeleM Kpyrioro
CEYEHUs C BHEIIHUM JUAMETPOM 4 - 6 MM.

Pexomenayercs mpuMeHsTh Kabelu KOHTPOJIbHBIC, KAOEIU JJIsi CUTHAJIU3alluk M OJIOKMPOBKH C
PE3UHOBOM MO0 TIACTMACCOBOM m3oisiuel ¢ cederunem xuibl oT 0,2 1o 0,75 MM

He pexomenmyercs MpUMEHSATH ISl TOAKIIOUEHUS OOBIYHBIC MPOBOJA, TUIOCKHHA TeiaehOHHBINA
Ka0eJb U T.1I., TepMETU3aIMs BBOJAA KOTOPBIX POOIEeMaTHYHA.

2.2.6 Hasuauyenme xoHtaktoB coemuHuteas DIN C  © cxeMbl IIOAK/IIOYEHHS ITaTYUKOB C
Pa3IMYHBIMU BBIXOJHBIMHU CUTHAJIAMU U JIMHUSMU CBSA3U MPUBEIACHBI B MPUTIOKEHUH «B».

2.2.7 JleMOHTaX JaTYUKa

JleMOHTax 1aT4ynKa MPOBOAUTCS B CIEAYIOUIEN MTOCIEA0BATEIBHOCTH.

1) cHATHL maBJIeHUE, ITOJaBaEMOE Ha TATUYHK;

2) BBIKJIFOUHUTH JIEKTPUUECKOE TUTAHUE JATYMKA, OTCOSAUHUTD JIUHUIO CBSI3U OT IaTYUKA;

3) BBIBEPHYTHh JATYMK M3 MOHTAXHOTO THE3J1a, 3aXBaThIBas MICCTUTPAHHUK INTYIEpa TaCYHBIM
KJIIOYOM.

BHUMAHMUME! ITPU JTEMOHTAXKE 3AIIPEINAETCS ITPUKJIAABIBATH YCUWJIUS K
KOPITYCY JATUYUHUKA BO U3BEXXAHUE EI'O IIOBPEKJIEHUS.

2.2.8 Natunku MUJIA-15 ¢ BeixogubiM curHaiom 4-20 MA (kox curHana 01) U 3IeKTpUIECKUM
noakiaroueHueM DIN C MoryTt sKCIutyaTupoBaThCsi COBMECTHO ¢ IU(poBbIM uHAMKaTopom MUJIA-NLI-
202-1 (Ex), MOHTHpYEMBIM HEMOCPEICTBEHHO Ha HaTyuK. [lopsnok MoHTaxa wu3n0keH B PykoBoacTse
no sKkcruryarainuu uHaukatopa MUIA-UL-202. dotorpadus naTuvka ¢ yCTAaHOBICHHBIM  IIH(PPOBHIM
unaukaropom MUJIA-NII-202-1 nokazana Ha pucyHke 6.

Pucynok 6 — JIaTuuk ¢ yCTaHOBJICHHBIM Ha HEM
WHIAKATOPOM.

1 - laTunk aOCOTOTHOTO 0APOMETPUUYECKOTO JIABJICHUS
MUIA-TA-15.

2 - Iudposoit uaaukarop MUJA-NL-202-1.

3 — OtBerHas (kabenbHas ) yacTh coenuautenss DIN C.
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2.3 Ucnoap30BaHue JaTYHKA

2.3.1 BxuroueHue JaT4ymka

1) Ilepen BKJIIOYEHUEM TaTYMKA POBEPUTH:

- TMPaBUIBHOCTH BHIOOpAa MECTa YCTAaHOBKH JaTYMKA: KIMMATUYECKUE YCJIOBHUS (TemrmepaTypa
OKpYy’)Karollled cpefbl, BIAKHOCTb, OTCYTCTBHE KOHJEHCAIMM BJIArd, 3alUIIEHHOCTb OT MPSIMOIO
IoNaaHusl BOJABl M COJHEUYHBIX Jyyed) mo myHKTy 2.1.1; 2.1.2, cocrosiHue M CBOMCTBa M3MEpseMOU
cpenbl (HearpeCcCUBHOCTh K HEP)KAaBEIOIIMM CTajlsiM M TUTAHOBBIM CIUIaBaM, OTCYTCTBUE 3arps3HEHH,
TeMIiepaTypa, HEJAOMYCTUMOCTh 3aMep3aHusi B MOJOCTH ILITYyllepa JaTyuKa, OTCYTCTBUE THPOYIAPOB,
PE30HAHCHBIX THAPABIMYECKUX SIBICHUHM B KHUAKOW H3MEpsieMOW cpelie M YAAapHBIX BOJH, 3BYKOBBIX
SBJICHUHN B razax) mo myHkrtam 2.1.2, 2.1.3, 2.2.4.3, 2.2.4.5; BHelIHUE MEXaHUYECKHUE BO3JICUCTBUS Ha
JTATYHK 10 MYHKTY 2.1.4; HearpecCUBHOCTh OKPY’KAOIIEH cpeibl Mo MyHKTY 2.1.5;

- TMPaBUIBHOCTh YCTAHOBKM JaTyMKa Ha pabodell Marucrpaid — COOTBETCTBHE TPeOOBAHUSM
2.2.4;

- TMPaBWJIBHOCThH 3JIEKTPUYECKOT0 IMOJAKIIOYCHUS AaTYMKa — COOTBETCTBHE TpeOoBaHUSAM 2.2.5,
npuitoxkeHus «B»;

- OTCYTCTBHE OJJICKTPOMATHUTHBIX MOMEX, YPOBEHb KOTOPBIX MPEBBIIIAET IOMYCTUMBIA JIs
nmagHOTO TUMa garduka (1.1.8);

- OTCYTCTBUE HAMPSDKEHHS] MEXAY KOPIYCOM JaT4MKa, MUTAIOMIUMH M CUTHAIBHBIMU IIMHAMU
(3amep MepeMEeHHOro U MOCTOSSHHOTO HANPSHKEHUS! IPOBOUTCS M3MEPUTENLHBIM TPUOOPOM CO BXOTHBIM
conpotusieHreM He Menee 10 MOwm).

HanpsizkeHue Meay KOPHIYycOM [JaT4YMKA W NUTAOIIUMH IIMHAMH MOXKeT SIBUTHCHA
HCTOYHUKOM MOMeEX, a MPHU 00JIbIIOI BeJUYHHE, MPEeBbIMAKIIEH HaNpsKeHue npo0ost U30Js1Hn
AATUYMKA, - IPUBECTH K €ro 0TKa3y.

2) BKIIIOYUTH DIEKTPOIUTAHUE U IPOBEPUTH PAOOTOCTIOCOOHOCTH TaTYHKA.

HwxHuil mnpepen pAuama3oHa W3MEHEHHs BBIXOJAHOIO CHUTHaja JIOJDKEH COOTBETCTBOBATH
3HAQUYEHHIO, YKA3aHHOMY B MaCHOPTE, C TOYHOCTHIO HE XYK€ MOJIOBUHBI OCHOBHOM MOTPELIHOCTH JAaTUrKa.
Ero Benmmumna nns marunkoB MUJIA-JIU-15, MUIA-JIJ1-15 mipoBepsieTcss mpu HYJIEBOM H30BITOYHOM
JaBJICHUH (MOJIOCTH MITYLEPOB COOOIIAOTCs ¢ aTMocdepoii), a Ui TaTYMKOB aOCONIOTHOTO JIABICHHUS
MUJIA-IA-15 npu abcomotHOoM AaBieHuu He Oosee 1 Ila. [lomyckaeTcs BMeCTO MPOBEPKH HUKHETO
mpejesa auana3oHa U3MEHEHHUS BBIXOJHOTO CHTHAIA NaTYMKOB abcomroTHOro nasierus MUJIA-JIA-15 ¢
BEPXHUM MPEETIOM U3MEPEHUS HE HUKE 0,16 MIla nmpoBepsTh BBIXOIHON CUTHAI TIO aTMOC(EpPHOMY
naBieHuto. st 3Toro pabouyro MOJOCTh JaTYMKa COOOMIUTH ¢ aTMochepoil, a 3HaYeHHE BBIXOJHOTO
CUTHaJIa ONpPEeNIeINTh 10 popmyie

Ya:YH+(Y6_YH) XPa/PMaKc: (21)

rae P, —arMocdepHoe naBieHue, onpeaesieMoe o bapomerpy u nepecuntanHoe B MIla
(1 MmM.pT. ctonba = 0,133322 klla);
P,axec — BepxHUl nipenen usmepenus, Mlla;
Y, — BBIXOJHOW CHUTHAJ MpU aTMOC(HEPHOM JTaBJICHUH;
Y, Y, — BepxHee U HIDKHEE MpeieibHbIe 3HAUSHHS BBIXOJHOTO CUTHAJIA.

[Ipu mpoBepke peaklMy AaTuyMKa Ha U3MEHEHHE JABJICHUS YBEIMYUThH I10/1aBa€MOE€ JaBJICHUE U
3aUKCUPOBATH YBEIMYCHUE BHIXOJHOTO CUTHAJIA.

B caygae HepaboTOCIOCOOHOCTH JaT4MKa MPOU3BECTH TMPOBEPKY MPABHIBHOCTH €O
AIEKTPUYECKOTO TOAKIIOUEHUS €, TpPU HEOOXOJWMOCTH, aBTOHOMHOE (BHE CHCTEMBI) H3MEpPCHHE
IapaMeTpoB JaTyuka 1o 2.2.3.

2.3.2 Hactpotiika nqatunka MUJIA-15 mpou3BoguTCs B yCIOBUSIX METPOJOTHYECKOMN JTaOOpaTOpUH
KHUIT u A B COOTBETCTBUU C pEKOMEHAALMUSIMU, U3T0KEHHBIMU B 11. 4.6.2, 4.6.4.

2.3.3 Jlatunku OOCTY>KHMBAIOTCS CIIEIMAIMCTOM, HM3YyUMBIIMM Hacrtosiiee PD u mpomemmum
HEOOXOAUMBINA UHCTPYKTAK.
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2.3.4 OGecrieueHre B3pbIBO3AIUIIEHHOCTH MPH SKCIUTyaTallH.

1) Ilpu skcrulyatanuy B3pbIBO3AILUIIEHHBIX JTaTYUKOB CIEAYET PYKOBOACTBOBAThCS HACTOSIIUM
pykoBoactBoM 1no oskcmiayaranuu, ['OCT 31610.17-2012, rmasont 3.4 IIOOII, IIYD wu npyrumm
HOPMAaTUBHBIMH JOKYMEHTaMHM, PpEriJaMEeHTUPYIOIIMMHU SKCIUIyaTallul0 3JIEKTPOOOOPYIOBaHUS BO
B3pPbIBOOIIACHBIX 30HAX.

2) K »skcrulyaranuu JAaTYMKOB JOJDKHBI JIONMYCKAaTbCsA CIELUATUCTBI HMMEIOIIME JOMYyCK Ha
o0CITy>)KUBaHHE JIEKTPOOOOPYI0BAHNUS BO B3PHIBOOIACHBIX 30HAX, U3yYUBIINE HacTosmee PO.

3) Ilpu skcrulyaTtaluu B3pbIBO3ALIMIIEHHBIX JAaTYMKOB HEOOXOIMMO BBIIOIHATH TpeOOBAaHUSA
1.5 mHacrosimero PykoBoxacTBa, a Takke TpeOOBaHMS BCeX JAPYrUX HOPMATUBHBIX JIOKYMEHTOB,
OIIpENEIIAIONINX IKCIUTYyaTal[HI0 B3PbIBO3ALIUILEHHOTO 3JIEKTPOOOOPYA0BaHMSL.

4) Ilpu sKcruTyaTaliy JaTYUKHU JTOJKHBI IT0IBEPTaThCsl CUCTEMAaTHYECKOMY BHEIIHEMY OCMOTPY.

5) [Ipu BHETHEM OCMOTpE JaTYMKA HEOOXOAMMO MMPOBEPUTH:

- OTCYTCTBHUE OOpBIBA WIIM MOBPEXACHHSI U30JIALUN COTMHUTEIHHOTO Kabessi (JIMHUU CBSI3M);

- HaJIe)KHOCTh U IIPABUIIBHOCTD MOJKIIIOUEHNUS JINHUY CBA3M (IpuiioxeHue B);

- IPOYHOCTh U TEPMETUYHOCTh YCTAHOBKU JAaTYMKa HA MarucTpasy;

- OTCYTCTBHE BUIUMBIX MEXaHUUYECKHUX MOBPEKIACHUMN, IBUTM U I'PSA3H Ha KOPITyCe JaTuuKa.

6) Okcmiyarauus JaTYUKOB € IOBPEXACHUSAMM U HEUCHPABHOCTSAMH  KaTETOPUUYECKU
3arpernaeTcs.

2.3.5 Mepbl 0€301MacHOCTH MPH SKCIUTyaTalluy AaTYHUKA.

[Ipu  oSkcrryatanuu — JaT4ukoB  coOmromath  «[IpaBuia  TEXHWYECKOW  DKCILTyaTallud
ANEKTPOYCTAHOBOK  moTpebureneit» u  «[IpaBunma 1o  oxpaHe Tpyda TpH  IKCIUTyaTalllH
AJIEKTPOYCTAHOBOK» C yU4ETOM TpeOOBaHUM, N3IIOKEHHBIX B 2.2.1.

3 TEXHUYECKOE OBCJIYKUBAHUE

3.1 Texanueckoe oOCITy)KMBaHWE JIaTYMKOB B TMPOIECCE OKCIUTyaTalldd  BBIOJTHSIETCS
noTpeOuTeNneM Uil 00CTyKUBAIOIIEH ero opraHu3aleld 1 BKIIIOYaeT B ceOs:

- HACTPOMKY JaTUYMKa;

- cOOII0IeHNE MPaBUJI IKCILTyaTalluy JATYUKOB, U3JI0KEHHBIX B HaCTOsIIeM PyKkoBoICTBE;

- CUCTEMATHUYE€CKHIl BHEIIHUI OCMOTP J1aTUYUKA;

- IOCTOSIHHBIN KOHTPOJIb 32 YCIIOBUSIMH SKCILTyaTalluu JaTYUKOB;

- IEPUOANYECKYIO TTIOBEPKY.

3.2 Hactpoiika JaT4yMKOB IMPOBOAUTCS B YCIOBHSX MeTpojoruueckoir naboparopun KHITu A
COTJIACHO METOVKE, U3JIOKEHHOU B 1.4.1.

[Ipumeuanue— JJaruuku ¢ KoAOM BbIxogHOTO curHaina 055, 057 He UMEIT TpaJAUuLIMOHHBIX
anemMeHToB mojactpoiiku. s gatumkoB 055, 057, Bemymennsix mocie 01.01.2019 r., mpouemypa
noactporiku UO onucana B puioxeHuH «Ox».

3.3 [Ipu BhIMyCKE U3 TPOU3BOICTBA JATYMKHU MPOXOAAT MEPBUUYHYIO TOBEPKY.

3.4 Ilepyonuueckasi TOBEpKAa JaTYUKOB TMPOU3BOJAUTCA IIEHTPAMH CTaHAAPTH3ALUU  WIH
aTTECTOBAaHHBIMH JIJISI TOM 1€ METPOJIOTHUECKUMU CITYKOaMH C IIEpUOJUIHOCTHIO HE OoJiee:

1 rox - 11s1 1AaTYMKOB ¢ IpenenoM aonyckaemoi norpemHocta 0,05 %;

3 rona - Ayid AATYUKOB C MpeAesoM nonyckaemoil norpemsocta 0,1 %;

5 1eT - A1 BCEX OCTAJbHBIX JATUYHKOB.

B CpPOKH, YCTAHABJIMBAEMbIE PYKOBOJIMTEIEM TMPEANPUITHS B 3aBUCUMOCTH OT YCIOBHUH
JKCILTyaTaluu.

MeTtponoruyeckue XapakTepUCTUKM JaT4hMKa B TEUEHHE MEXIIOBEPOUYHOTO HMHTEpBAJIA
COOTBETCTBYIOT YCTAaHOBJICHHBIM HOpMaM TP YCIOBHH COONIOJACHUS TPABUI TPAHCIIOPTUPOBAHUS,
XPaHEHHUS ¥ KCILTyaTallH, YKa3aHHBIX B HACTOAIIEM PYKOBOJCTBE 10 AKCIUTyaTalluu.

[lepuoanueckast moBepka JAOHKHA MPOBOAUTHCS IO METOJMKE, U3JI0KEHHOW B JOKYMEHTE
MIT 202-11-2022 «["ocynapcTBeHHast cucteMa o0ecrieueHns €IMHCTBA H3MepeHni. JlaTuuKuy TaBiIeHUS
MMJIA-15. Metonuka nmoBepku» (cM. https://fgis.gost.ru/fundmetrology/registry/4/items/362647).

3.5 U3Mepenue napaMeTpoB M HACTPOMKa JaTUMKOB IEpe] YCTAHOBKOM Ha MECTO JKCILTyaTallun
JIOJKHBI IPOBOJIUTHCS TTO0 METOJMKE, MPUBEICHHOM B pa3nene 4 Hactosero PO.
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4 TIPOBEPKA ®YHKIMOHUPOBAHWS, HACTPOMKA M KAJHUBPOBKA
JATYUKOB. U3SMEPEHUE JABJIEHUA

[lepen mnpoBeaeHWEeM TPOBEPKH (PYHKIIMOHUPOBAHUS, HACTPOMKU W KAITMOPOBKU JATYUK
HEOOXOJMMO MOJIKIIOYUTE B COOTBETCTBHM OJHOH M3 cXeM (B 3aBUCHMOCTH OT BHA BBIXOJHOTO
CUTHAJIa - CM. TaOJUIIbI 4, 5), MPUBEJACHHBIX B MPHIOKEHUU «['».

[Ipu xanmuOpoBKEe AaTyMKa JJs CO3/JaHUS B €ro paboyeil moiocTu TpeOyemMoro 3Ha4YeHUs
TaBJICHUS  CIEIyeT UCTIONIB30BATh 3aJaTYMK-U3MEPHUTENb AABJICHUS COOTBETCTBYIONIETO  Kjacca
TOYHOCTH.

3HayeHWE W3MEPEHHOTO [ABJICHUS B 3aBHCHMOCTH OT THIIA BBIXOJAHOTO CHUTHala JaTYHKa
omnpexaenstot o Gopmymnam 4.1. - 4.3.

[Ipu mpoBeneHnu paboT ciemyeT cobMroaaTh odlme TpeOoBaHMs OE30MaCHOCTH TP padoTe ¢
nJaraukamu maBiaeHus (cm. OCT 22520-85).

4.1 IlpoBepka pyHKIMOHUPOBAHUSA M HACTPOIiKA JaTYNKA

[Ipu mpoBepke GYHKIHMOHMPOBAaHUSA (ONMPOOOBAHWHU) IATYMKOB IPOBOIAT IMPOBEPKY PaOOTHI
koppekropoB HYJIA u (mpu He0OX0AMMOCTH) TIOJICTPONKY HAYAITBHOT'O 3HAYCHHS BBIXOITHOTO CUTHAIA.

4.1.1 OnpoOoBaHue M HACTPOMKA MaTUYMKOB ¢ KojoM BeixogHoro curHama 01, 051, 052, 053, 054,
56 3akiro4aercs B CIEIYIOIIEM:

- 3a7a10T Jr000e, He TpeBbImaroniee 25 % OT BEPXHETo Ipeneiia U3MEPEHHs JaTYhKa, 3HAUCHHE
MU3MEpSEMOro JIaBIeHUS, PUKCUPYIOT UCXOAHOE 3HAYCHHUE BEIXOAHOTO CUTHATIA;

- koppekrop HVYJIA moBopaumBator 1o 4gacoBoi ctpenke. [Ipm 3ToM 10mKHO HaOMIOMATHCS
U3MEHEHHE BBIXOJHOrOo cUrHana. 3atem koppekrop HYJISI moBopaumBaroT NpoTHB 4acOBOW CTPENKH.
[Tpu 3TOM H0KHO HAOMIOJATHCS U3MEHEHHUE BBIXOJHOTO CUTHAJIA B IPOTUBOIMOJIOKHYIO CTOPOHY. 3aTeM
3a1a10T JAaBJICHUE, COOTBETCTBYIOIEE HIKHEMY Ipelely U3MEpPEHUsl U BpalleHueM koppekropa HYJISA
YCTaHABIIMBAIOT HMCXOJHOE WM Jpyroe, Oosnee ToyHOoe (MpU HEOOXOIMMOCTH) 3HAYEHHE BBIXOIHOTO
CUTHAJIA.

4.1.2 B paruyukax C BBIXOJHBIM CHUTHAJOM B BHJE HANPSKEHUSI TOCTOSIHHOTO TOKa, C
IIPONOPLIMOHAJIBHOM 3aBUCUMOCTBIO OT HalpspKeHUs nuTanud (ko curHana 055, 057) koppeKTopsl HyIIs
Y JYana3oHa OTCYTCTBYIOT.

KoppekTupoBka HauaapHOTO 3HAUYEHUS BBIXOAHOTO CUTHAJIA 3TUX JATUUKOB OCYIIECTBIISIETCS IO
METOJIUKE, U3JI0KEHHON B TpuiioxkeHun I1.

4.1.31lpu ompoOOBaHMM JATYMKOB C KOJOM BBIXOJAHOTO CHTHaja 058, 059 (umerot
IIPONOPLIMOHAJIBHYIO 3aBUCUMOCTh BBIXOJHOI'O CHUTHAJIa OT HApsDKEHUs nuTaHus U koppekrop HYJIA)
MOAKJIIOYAIOT JaTYMK K IPY30MOPIIHEBOMY MAHOMETPY WM APYTOMY STAJIOHHOMY 3aaTYUKY JaBJICHUSA.

Bxro4aroT 1aT4MK B 3JIEKTPUUECKYIO CXEMY, ITOKa3aHHYyI0 Ha pucyHke ['.1, mpuoxenus I'. Jlo
MOJIKJIIOUEHUS JaTYMKa HANPsXKEHUE UCTOYHHMKA MMUTAHUS JOJDKHO ObITh YCTAHOBJIEHO C IMOTPEIIHOCTHIO
He Oomee #2 % OT HOMUHAIBHOTO 3HA4YCHHS. BKIIOYAIOT MUTAaHUE, BBLACPKHUBAIOT NAaTYMK BO
BKJIFOYEHHOM COCTOSIHWHU B TeueHue 30 MUHYT.

3areM CleyeT:

1 U3meputh u 3adukcupoBaTh (3amucaTh) (pakTudeckoe HampspkeHue nutanus Uy, yCTaHOBHB
nepekmoyarens S1 B nojoxkenue 1.

2 HomMuHallbHOE 3HAY€HWE Auarna3oHa BBIXOAHOro curHana nparuuka (Up-Upy) pasnenutb Ha
HOMHUHAIILHOE 3HAa4YeHHE HamnpsokeHuss nmutanus Upy U yMHOXHTH Ha (hakTHueckoe (M3MEpeHHOe)
3HaueHue HanpshkeHus nutanus Uy, 3adukcupoBaTh NOTy4YEeHHOE 3HAYEHHE.

3 YcranoButh nepexitovarens S1 B nmonoxenue 2. [lonats naBnenue Py, COOTBETCTBYIOINIEE
HWKHEMY TMpeleiny HW3MEPEeHHs MpoBepsAeMOoro gatuvka. IM3meputes BbixogHOW curHan Upe W
3a(huKCUpOBaThH 3HAUCHHE.

4 PaccunTaTh 3HA4€HHUE BBIXOJHOIO CUTHaya aartuynka Upe NpU AABIEHUHU, COOTBETCTBYIOLIEM
BEpXHEMY NPy U3MEPEHUS, CII0KUB 3HaUeHne Uy C pe3yabTaToM BbIUUCICHUN 11O 11.2.
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5 Tlopatek Ha gaT4MK AaBiaeHUE Py xc, COOTBETCTBYIONIEE BEPXHEMY MPEACITY U3MEPEHUS.

6 BcraBuTh kajmo OTBEPTKH B IIIUI] TTOBOJAKa peryaupoBouHoro pesucrtopa JJMAITIA30H u,
Bpaimas €€, yCTaHOBUTh 3HAYEHHUE BBIXOAHOTO CHUTHala, paBHOE Upp C MAKCHUMAIBHO JTOCTHKHMOM
TOYHOCTBIO.

7 Paccuntarh (pakTHUeckoe 3HAYCHHE BBIXOAHOTO curHana Upge TpU HWKHEM Mpejaene
U3MEPSIEMOTr0 AABIECHUS Py, pa3AesiiB HOMHMHAIBHOE 3HAUEHHUE HIDKHETO IIPeieia BBIXOJHOTO CUTHAIA
Uy Ha HOMUHAJIBHOE 3HAYCHHWE HAmpspDKeHus nuTanus Upy U yMHOXKUB Ha (DakTHUECKOe 3HAYCHHE
HanpspkeHus nutanus Uy, 3adukcupoBaTh pe3yabTaT pacyera.

8 I[longaTe Ha HaTuuK AaBieHUE Py, COOTBETCTBYIONIEE HUKHEMY MPEEITY U3MEPECHHUS .

9 BcraBuTh kajno OTBEPTKH B IUIKII MOBOJAKA peryiupoBouHoro pesucropa HOJIb u, Bpamias e€,
YCTaHOBUTb 3HAYEHHE BBIXOJHOTO CUTHaja, paBHOE Uygp C MAKCUMAIBHO JOCTUKUMON TOUHOCTHIO.

[IpuMmeuvanus

1 [IpumeHeHb!I ycIoBHBIE 0003HAYEHHSI B COOTBETCTBUU ¢ pazaenom 1.2.9.

2 Bce m3MepsieMble BETMYMHBI (DUKCHUPOBATh C MAaKCHUMaJIbHOW TOYHOCTBHIO (MCIOJIB30BaTh BCE
3HayaIlue pa3psabl UHIMKATOpa MYJIbTUMETPA).

4.1.4 OnpoOoBanue U HacTpoika HadanbHOTO 3HadeHus (HYJIS) BBIXOIHOTO CHTHANA JATYUKOB C
U(PPOBBIM BBIXOJHBIM CHTHAJIOM TPOBOJUTCS B COOTBETCTBHU C METOJMKAMHU, W3JIOKCHHBIMH B
npunoxxeHuu «M» — uist naTurkoB ¢ Kogamu BbixojiHOro curnana 061-063, u B npunoxenun «K» — s
IATYUKOB C KOJAaMH BBIXOQHOTO curHasia 064.

4.2 U3mepeHue 1aBJjieHUs

4.2.1 3HayeHHE M3MEPEHHOIO [ABJICHUS [aTYMKAaMU C AHAJIOTOBBIMH BBIXOJHBIMH CUTHaJIaMU
(TOKOBBIMI/I, .HI/I6O B BUJIC HaHpH)KeHI/IH IIOCTOAHHOT'O TOKa) OHpGI[CJBICTCH:

aymo dopmyne (4.1) - Jlng  JgaTYMKOB C  BBIXOJHBIM  CHTHAJIOM B BHJE
HaHpH)KeHI/IH IIOCTOSSHHOT'O TOKa, UMCHOIITUM HpOHOpI_[I/IOHaJ'IbHYIO 3aBUCUMOCTH OT HaHpH)KeHI/IH IIUTAaHUA
(xox curnana 055, 057, 58, 59);

U - UMI/IH

(PM _PH)

+ PH
UH UMAKC - UMHH

, 4.1)

rae Py - Tekylee 3HaYCHUE JABICHUS 110 TOKa3aHUsIM gaTuuka, Mlla;
Ui - HOMMHANBHOE 3HAUEHUE HANPSHKEHUS IUTaHus B;
Uj;- hakTrueckoe 3HaUCHHUE HANPsDKEHUS MUTaHMs, B;
Py - BepxHUI npezien Auana3oHa U3MepsieMbIX AaBieHul (paspexxennit i J1B), Mlla;
Py - HWOKHUIN nipenen quana3zoHa u3MepsieMbIX JaBiieHui (pazpexennii nig JAVB) , Mlla;
U - Tekylliee 3HaYCHUE BBIXOIHOTO CUTHAJA AaTYuKa, B;
Uy - HadanbHOE (HYJIEBOE) 3HAUYCHHUE BBIXOJHOTO CUTHANA, B;
Unikc - MakCUMaJIbHOE 3HaYE€HHE BRIXOJHOI'O CUTHANA, B;

0) o dbopmyre 4.2) - nsa IaTYNKOB c BBIXOJIHBIM CUTHAJIOM B BUJE
HaIPsDKEHUS TOCTOSIHHOTO TOKA, HE MMEIONMM 3aBUCUMOCTH OT HaIPSOKEHUS TMUTaHUS (KOJ CHUTHaIa
051, 052, 053, 054, 56)

U- UMHH

P,=(P, -P,) +P, (4.2)

Uiice ~U sum

O6o03Ha4yeHus B (4.2), aHATOTHYHBI TPUMEHEHHBIM B hopmyrie (4.1);
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B) o ¢opmyie (4.3) - Ui JaTYUKOB C BBIXOTHBIM cUTHAIOM 4-20 MA TOCTOSIHHOTO TOKa (KO
curraia 01)

-1
PH:(PM_PH)I _M?H + Py
marc ~ L umH 4.3)

rae Py - Tekyllee 3HaYCHUE JABIICHUS 110 TOKa3aHUsIM gaTuuka, Mlla;
Py - BepxHUII pezien Auana3oHa u3MepseMbIx naBineHuil (pazpexxenuii s [1B),MlIla;
Py - HWOKHUIN nipenen quana3zoHa u3MepsieMbIX JaBiieHui (pazpexennii nia JANB), Ml1a;
[ - Texy1iee 3HaUCHNE BBIXOJHOTO CUTHAJA AaTunKa, MA;
Iy - HadanmbHOE (HYJIEBOE) 3HAYEHHE BBIXOJIHOTO CUTHANIA - 4 MA;
Iyiaxc - MaKCUManbHOE 3HaYEHHUE BBIXOJHOTO curHana - 20 MA.

[Ipuwmeuanue— Ilpu pacuere 3nauenuss Py ansa garuukoB [IVIB B dpopmymax 4.1, 4.2, 4.3
H€O6XOI[I/IMO YUUTBIBATH, YTO 3HAYCHHUEC MAKCUMAJIBHOI'O Pa3pCiKCHUSA PH, HUMCCT 3HAK «MUH)C».

4.2.2 3HavyeHWE MABJICHUS, W3MEPEHHOTO IM(GPOBBIMH JaTYMKAMU C KOJAaMH  BBIXOJIHBIX
curHaios 061-063, onpexnensercs Mo METOJUKE, U3JI0KEHHOW B MPHIIOKEHUH «M», ¢ KOJOM BBIXOAHOIO
curHasia 064, - B npunoxxeHnn «K».

3aMepbl MPOU3BOMAT CIEAYIOUIMM CIIOCOOOM: MO 00pa3loBOMY MpHOOpPY 3a7aydl JaBICHHUS Ha
BXOJI¢ JaTUMKa YCTaHABJIMBAIOT U3MEPSEMOE JIaBJICHHE, a Ha BbIX0Jie (PUKCUPYIOT 3HAUCHHE JIaBJICHUS IO
MOKa3aHUsIM JaTYHKA.

[IpuMmeuvanus

1 Jns natumkoB JIJ] umuTanus BO3AEUCTBUS PA3HOCTU JABJIEHUNA MOMKET CO3/1aBaThCsl MyTEM
MOJIa41 B €r0 «IUIFOCOBYIO» Pab0YyI0 MOJOCTh M30BITOYHOTO JIaBJICHUS W3 JTHANa30Ha HOPMHUPYEMBIX
pasHocteit nasienuii (1.2.1), mpu «MHUHYCOBOIT» MOJIOCTH COETMHEHHOM ¢ aTMOC(EpO.

2 TenzonpeoOpazoBatenu gatunkoB MUIA-JI1-15 (we JJ-15-2) MMCIOT JIMHCHHBIC
XapaKTEPUCTHKH C «ILTFOCOBOTO» M «MHHYCOBOTO» BXOJa. DTO MO3BOJIACT JUIs JIATYUKOB C KOJaMHU
BBIXOJHBIX curHajioB 061-064 wu3MepuTh HArpy304HyI XapakTepucTuky (B pexume «KoHTpoib
nuamna3oHa», «OtkimoueH» - oM. npuinoxkenue M, K) mnpu momade M3OBITOYHOTO [aBICHHS  HaA
«MHHYCOBOW» BXO/I, <IJTFOCOBBIM» BXOJIOM, COeIIMHEHHOM C aTMOC(hepoii.

4.3 O0pabdoTka pe3yJIbTaTOB H3MepeHHUil

4.3.1 OCHOBHYIO TNPUBEICHHYIO MOTPEUIHOCTh Y B MPOLEHTaX OT JAMAna3oHa BBIYUCISIOT IJIs
Ka)KJI0TO U3 33/IaHHBIX 3HAYCHHI JaBieHus 1o ¢popmyne (4.4)

V=1[(Pu-P)/(Puirc— Punr)] 100, “4.4)

rane Py - 3HadeHue NaBJIEHUS, IO MOKa3aHuaM gatunka, Mlla;
P - nelictBuTenbHOE 3HaueHUE u3MepsemMoro nasienus, Mlla;
Puiaxc, Py - BEpXHUI 1 HUOKHMI TIpENENbl U3MEPEHHI TpoBepsaeMoro aarunka, MIla.
OcHOBHas MOTPEIIHOCTH AaTUYMKa paBHA MAKCUMAJIbHOMY 3HAYEHUIO W3 BBIUMCIECHHBIX 3HAUCHHI.

4.3.2 Bapuanuio BbIXOAHOTO curHaia (Y;) B IPOLIEHTaX OT AMana3oHa U3MEPEHUN BBIUUCIISIIOT TS
Ka)KJIOTO 3a/1aBaeéMOro 3HAYCHUs AaBjiaeHUs 1o Gpopmyie (4.5):

yG: [(P-P,)/(PMAKc-PMp[H)] 100, (45)

rae P, P' - 3HaYeHHUs JAaBJICHUS MO MOKA3aHUSM MPOBEPSIEMOro JaT4yMKa, COOTBETCTBYIONIUE OJHOMY U
TOMY € 3a/1aBa€MOMY JaBJICHHIO IPH TPSIMOM M 0OpaTHOM XOJI¢;
Priakc, Pyyp — aHanoruaao o003HaueHUsIM, IPUMEHEHHBIM B hopmyiie (4.4).

Bapuaiius BbIXOAHOTO CUTHANIa JaTuMKa paBHA MaKCUMaJlbHOMY W3 BBIUYMCIICHHBIX 3HAUEHUN U HE
J0JDKHA MTPEBBIIIATh 3HAUEHUH, YKa3aHHBIX B 11.1.2.4.
JomyckaeTcst A1 onpeiesieHUs BapHaIlii BRIXOAHOTO CHTHAJIA UCIIOJIB30BaTh hopmyny (4.6)

Ve=| V- Wl (4.6)

I€ ), M ), - OCHOBHbIE MOTPEIIHOCTH AAaT4YUKa COOTBETCTBEHHO IPU MPSMOM U OOpPaTHOM XOJe€.
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JlonmyckaeTcst BMECTO OIpeNeNeHUs] JeHCTBUTENBHBIX 3HAYCHUN IOTPEIIHOCTH W BapHaluu
YCTaHABIMBATh COOTBETCTBHE UX JOIYCTUMBIM 3HAUCHHSIM.

4.3.3 Boeibop 00pa3moBBIX CPEACTB U3MEPEHHS I OMPEICIICHHUs OCHOBHOW MOTPEIIHOCTH U
BapHUaIHy.

ITpu BeIOOpE 0OPa3IOBBIX CPEACTB JOKHBI OBITH COOIOACHBI CIIEIYIONINE YCIOBHS:

a) IpU MPOBEPKE, KOTJa BBHIXOJHOW CHTHAJ B BHJE HANPSHKCHUS ITOCTOSIHHOTO TOKA M3MEpsSeTcs
BOJIETMETPOM, & TOKOBBIM CUTHAI - aMIIEPMETPOM:

100 X V(AP / Ppay)” + [AY / (Y, - Y)IF <KxIyl, 4.7)

rane AP - npenen nomyckaemMoi abCONMIOTHON MOTPEIIHOCTH 00pa3IoBOT0 MPrUOOpa, KOHTPOIUPYIOIIETO
BXOJIHOE JaBJICHWE, MPH 3HAYCHUH JABJICHUS, PABHOM BEpXHEMY IMpEIeNy HW3MEpEeHUi MpOBEpsSEeMOro
JaTYMKA, B TEX KE CIUHUIAX, UTO U Ppax;

Pmax - BepxHuUil mpenen uaMepeHuid mnposepseMmoro gatunka MUIA-IIN-15, MUIA-IIA-15,
MUJA-IB-15 u cymma BEpXHUX MPEAETOB H3MEPEHUN H30BITOUHOTO NABICHUS Prox uwss. nas. H
paspexeHus Prax pasp. MUIA-JIVB-15;

AY - npenen JIOTTyCKaeMOi aOCOJTIOTHOU MTOTPEUTHOCTH 00pa31oBoro npudopa,
KOHTPOJMPYIOIIETO BBIXOJHOM CUTHAN, MPU BEPXHEM MPEIeIbHOM 3HAYE€HHUH BBIXOJHOTO CHUTHajia
MIPOBEPSIEMOTO TATYHKA;

Y:, Yy — BepxHee U HUKHEe MpeJiebHbIe 3HaYeHHs BBIXOJIHOTO CUTHAIA.

K = 0,25 nns nataukoB ¢ y= 0,5 %, 1,0%, 1,5%, 2,0%, 2,5%, K = 0,5 nna natuukos c Y = 0,05 %,
y= 0,1%, y=0,15%, y= 0,2 %,y=0,25 %,;

0) Tpu MPOBEPKE, KOT/1a BRIXOJHOW CHUTHAT B BUJE MOCTOSHHOTO TOKA U3MEPSETCS BOJIHTMETPOM
0 MaJeHUI0 HANpsHKEHHUs Ha 00pa3ll0BOM CONPOTUBICHUHU:

100 X V( AP / Pop)® + [AU / (U, - U+ (AR / Ryg)* <K x 1y I; (4.8)

rae AU - mpenen aomyckaeMon aOCOMIOTHOW MOTPEITHOCTH 00pa3IoBOTO MprOOpa, KOHTPOIHPYIOIIETO
BBIXOJHOW CHUTHAJ, MPU BEPXHEM MPECIIbHOM 3HAYCHUH BBIXOJHOTO CHUTHAJA MPOBEPSIEMOrO JaTdyuKa B
TeX ke eqruHunax, Yto U Upax, MB;

AR - mpenen qomyckaeMoi aOCOMOTHOM MOTPENTHOCTH 00Pa3IOBOTO COMPOTUBIEHUS Ros;

R - 3HaUEHUE 00pa3oBoOro conporuBieHus, Om;

Uz, Uy - CcOOTBETCTBEHHO BepXHEEe M HI)KHEE MpefesibHble 3HAYCHHS HAMpPsDKEHHS BBIXOJIHOTO
CUTHaJIa, U3MEPSEMOTo Ha 00pa3IOBOM COMPOTUBIICHHUH:

UH = IH x R06’ (49)

U, =1; X Ry, (4.10)
I;, I, - cooTBeTCTBEHHO BEpXHEE U HIKHEE NIPEIEbHBIC 3HAYCHHUSI BHIXOJHOTO TOKA [ATYHMKA.

B) IIPU NIPOBEPKE JTATUYUKOB C HU(POBBIM BBIXOAHBIM curHamoMm (koxabl 061- 064), tpeGyemas
TOYHOCTh HM3MEpeHUH obecreunBaeTcss anmapatHbiM  (ycTpoictBo  cBsizu MUJIA-YC-408(410),
NepCOHANIBbHBIN KoMbioTep), mporpamMmubiM (Midal5Tool u Midal5Tool Modbus) oGecrieduenueMm u
ATAJIOHHBIM YCTPOMCTBOM 3ajauu JaBineHus. [Ipu BeiOope 00pa3loBbIX CPEACTB 3aJaHUs JABICHUS IpU
OIpeJIeIEHUN OCHOBHOM MOTPEIIHOCTH HEOOX0AMMO COOIII0IATh CIEIYIOIIEe YCIOBHE:

100 X AP / Py < KXl y 1, 4.11)

rae AP, Piax, Y aHamormuusl 00o3HaueHMsIM, NMpUMEHEHHBIM B dopmyne (4.7) a 3nadenme K
COOTBETCTBYIOT YKa3aHHBIM B 11.4.7.3, a).
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4.4 TlpoBepka uaeHTUGUKAIHMOHHBIX TaHHBIX 1O naTunka

4.4.1 Jlnsg npoBepky UACHTU(UKAITMOHHBIX JaHHBIX [10 AaT4uMK MOIKIIFOYAIOT K BHEIIHUM IICTISIM
U yCTPOKCTBAM B COOTBETCTBUU C MPIIIOKEHHEM «I ».

4.4.2 JIna nataukoB ¢ npoTokosiom Mida (xox BeixogHoro curaana 061, 062 u 063 mo n.1.2.11.2)
yTeHne uAeHTH(PUKAMOHHBIX maHHBIX [IO nmaTumka ocymiecTBiseTcs KoMmaHaoW «YwuraTe OalT u3
Flash/EE» (cm. npunoxenue JI) . Bepcust 110 xpanutcs B Gaiitax 248-251, mudpoBoit naeHTUPUKATOP
ITO — B Gaiitax 252-255.

4.4.3 JIna natuukoB ¢ mpotokoiaom Modbus (kox BeixogHoro curnana 064 mo m.1.2.11.2) urenue
UIeHTH(PUKATMOHHBIX JaHHBIX [1O natumka ocyliecTBIseTcsl KOMaHIol «UTeHHe perucTpoB XpaHEHUs»
(cm. mpunoxenue M). Bepcus [1O xpanutcst B peructpax 252 u 253, mmudpooit uaeatudukatop [10 —
B peructpax 254 u 255.

4.4.4 Bepcuss u nuudposoit naentuduxarop 1O matumka ¢ mpotokosom Mida cuMTHIBalOTCS U
otoOpaxaroTcs B okHe «HacTpoiika marumka» mporpammbl Midal5Tool npu cuuThiBaHMM TTapaMeTpOB
naturka (cm. mpunoxkenne M). Jlns gatumkoB ¢ mporokonoMm Modbus Bepcus u  1udpoBoi
uneatudukatop IO cuuTbBaeTcss W oToOpakaeTcs B AHAJOTHUYHOM  OKHE  MPOTPaMMBI
Midal5Tool Modbus (cm. npunoxenue K).

4.5.5 lna npenoTBpallleHus] HECAaHKUHMOHMpoBaHHOro aoctyna k IIO parumka wncnonb3yercs
BCTPOEHHBIM B MHMKPOKOHTPOJUIED MEXaHW3M 3allUThl, OOecrneynBalomuil (U3NYECKOEe OTKIIOYCHHE
uHTepdeiica mporpaMMUpOBaHUs. 3allUTa WHAMBUAYAIbHBIX KaTUOPOBOYHBIX NAHHBIX OT HM3MCHCHHS
OCYILIECTBIISIETCS MAPOJIEM.

KoHcTpyKkIus naTtdyvika HCKIIOYaeT BO3MOXXHOCTh HECAaHKIMOHMpOBaHHOro BiwsiHHS Ha [10
JaT4YnKa U U3MEPUTENbHYI0 HHPOPMAIIHIO.

3amuTa [IO naTunka cOOTBETCTBYET YPOBHIO «BbICOKMI» o P 50.2.077-2014.

Taobnumna 14 - Unentudukanuonusie nannpie [10 gaTankon

N Anroput™m
[udporoit
WNnentudukanmon- BBIUMCIICHHUS
HaunmenoBanue Howmep Bepcun = uaeHTHUPUKATOD
HOE HAMMEHOBAHHUE nudposBoro
IPOTPaMMHOTO POTPAaMMHOTO  (KOHTPOJIbHAS
POrPaMMHOTO uaeHTuduKaropa
obecrnieueHust obecrieueHuss  CymMMa UCIOHS-
obecrieueHus MIPOTPaMMHOTO
€MOT0 KOJia)
obecriedeHust
Bcerpoennoe 10
AaTIRa AABICHI © - EpS MIDA_UART  1.001.000 ICB698A2
npotokojiom Mida u
unrepdeiicom UART
Bcerpoennoe 10
AaTIIRa AABICHIL © - EpS MIDA_RS485  1.002.000 263F301F CRC32
nporokojiom Mida u
untepdeiicom RS485
Bcerpoennoe 10
naryuka nasieHus ¢ FDS_MDB_RS485 1.003.003 09D6B8&36
npotokojiom Modbus

4.4.6 Pe3ynbTar MpOBEPKH CUUTAETCS MOJIOKHUTEIbHBIM, €CIIU MOTy4YeHHbIE UACHTU(PUKAINOHHBIE
naHHbIe s JaHHOH Bepcuu [10 matumka COOTBETCTBYIOT 3HAUCHUSIM, YKa3aHHBIM B Tabnuie 14.

[IpuMmeuanue - B cBiI3M C MOCTOSHHBIM TEXHUYECKHUM COBEPIICHCTBOBAHHEM JAaTYMKOB
MUJIA-15, HOMEp BepcHH MPOTPAMMHOTO oOecreueHus, a Takke mudpoBoit naeHtuduxarop 10 moryr
HE COBMAAATh C MpuBeAcHHbIME B Ta0nuie 14. KonkperHoe 3nauenue uneHtudukaropa [10 nmpuseneHo
B [TACIIOPTE HA JaTUHK.
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5. XPAHEHMUE

JlaT4yuKu MOTYT XpaHHUTHCS KaK B TPAHCIIOPTHOM Tape, ¢ YKIIAIKOHN MO 5 SIUMKOB IO BBICOTE, TaK U
B IOTPEOUTETHCKON Tape Ha CTeIUIaXKax.

VYcnoBus XpaHeHHUs JaTYMKOB B TPAHCHOPTHOW Tape COOTBETCTBYIOT YCJIOBMSIM XpaHEHUs 3 1o
I'OCT 15150-69 (nHeoramnuBaemoe XpaHuiuile). JlomyckaeTcss XpaHEHUE JAaTYUKOB B TPAaHCIOPTHOM
Tape npu temmneparype ot Mmunyc 50°C no mrroc 50°C, npu MOBBIIEHHON BIaKHOCTH 95+3%. [Ipu sTom
Ha KOpITyce JaTyuKa He JOMYyCKaeTCsl KOHACHCAIHS BIIary.

VYcnoBust XpaHeHHs JaTYUKOB B MHIWBHAYAIbHOM moTpeduTenbekoit Tape - 1 mo 'OCT 15150-69
(oTamuMBaeMoe XpaHWINLIE).

6 TPAHCIIOPTUPOBAHHUE

6.1 JlaTumku TpPaHCHOPTUPYIOTCSI BCEMHM BHJAMM TpPAHCIOPTa, B TOM 4YHCIE BO3AYLIHBIM
TPAHCIOPTOM B OTAINTUBAEMbIX T€PMETU3UPOBAHHBIX OTCEKAX.

Crioco0 yKJIaAKH SIIUKOB ¢ U3JETUAMH JOJDKEH UCKIII0YaTh BO3MOYKHOCTh UX IEPEMEIICHNUS.

6.2 YcnoBusl TpaHCIOPTUPOBaHUS (KpOME BO3IYIIHOTO TPAaHCIOPTA) AOKHBI COOTBETCTBOBATh
ycnousim  xpaHeHuss S5 mo ['OCT 15150-69. Cpok mnpeObiBaHMS JaTYUKOB B YCJIOBHUSX
TPAHCIOPTHPOBAHUS - HE O0JIee TPEX MECSAIIEB.

7 TAPAHTUWHBIE OBA3ATEJBCTBA

JlaT4uk  SBJIAETCS  BBICOKOTOYHBIM  M3MEPUTENBHBIM  IPUOOPOM,  BBINOJIHEHHBIM IO
MHUKDPOJJICKTPOHHOW TEXHOJOTMH, M OTJIMYAeTCA BBICOKOM Hané&xHOCThbO. [lpu mpaBuibHOU
HKCIUTyaTalliy JaTYUK He TpeOyeT peMOHTa B T€YEHUE BCEro CpokKa CiyxkObl. Peakue oTkasbl, KOTOpbIE
MOTYT OBITh CBSI3aHBl C 3aBOJACKMMHU Je(eKTaMH MPUMEHSEMBIX B JaTYMKAX KOMIUICKTYIOIIUX,
BBISIBJIIFOTCS B IEPHOJ FapaHTUHHOTO CPOKA CITYKOBI.

lapanTuiitaelii cpok ciayxkObl JaTd4MKa COCTaBisieT 36 MecsSleB CO JHS €ro MpoJaxH
NOTPEeOUTENIO, BKIIIOYAsi XpPaHEHUE y TOTPEOUTENS B yIIAKOBKE U3rOTOBUTENA 10 12 Mecs1eB.

ITpu oTKa3e 1aTuMKa B COCTAaBE CUCTEMBI HEPAOOTOCIIOCOOHOCTH €T0 JIOJKHA OBITH MOATBEPKICHA
aBTOHOMHOM NMPOBEPKON JaTunka. B mpoTUBHOM cilydae JaTuylK MOKET ObITh 3a0pakoBaH OMIMOOYHO U3-
3a HEMCIIPABHOCTH CHCTEMBI, HENIPaBUJILHOIO BKJIIFOUEHUs, 0OpbIBa JIMHUH cBsA3U U T.1. [lo pesynbratam
MPOBEPKH COCTABIISICTCS aKT 00 OTKasze JaT4MKa ¢ YKa3aHHWEM MPUYUHBI, IO KOTOPOH JAaTUMK NpPU3HAH
HEepaboTOCIOCOOHBIM, a TAKXKE YCIOBHM IKCIUTyaTallui. AKT 3aBEpsETCs 1eYaThio.

AKT BMecCT€ C JTaTYMKOM, 3aIllOJIHEHHBIM IaclIOPTOM, AaKTOM BBOJa B JKCIUTyaTalUIO0 (€CIU OH
HEOO0XO/AMM) BBICBUIAETCS M3rOTOBUTENO. M3roTtoBuTens  MPOBOJUT AaHANIM3 MPHYMH OTKaza U
YCTaHaBJIMBAET, 10 YbeH BUHE Mpou30mIén oTka3. [loTpeduTesb MOXKET ydyacTBOBaTh B aHAIM3€ OTKa3a
JaT4YiKa, yBEJOMHUB 00 3TOM U3rOTOBUTEIIS.

MexaHnuecKue MOBPEeXICHHSI KOHCTPYKTUBHBIX JIEMEHTOB JaTUMKA, & TAKXKe JI000e U3MEHEHHE
€ro KOHCTPYKIIMU MOTPEOUTENEM SBISIOTCA HapyLUIEHHEM IpaBWII 3KCIUTyaTallMM AAaTdyuKa. YKa3aHHbIE
HapYyLIEHHs ABISIOTCS TOCTaTOYHBIM OCHOBAaHUEM JUIs 0TKa3a B TApaHTUHHOM OOCITY>KUBAHHUH.

JlaTdauk, OTKa3aBIIMH IO BHHE H3TOTOBHUTENS B TEUEHUE TapaHTHMHOIO CpPOKAa, IOJICKUT
PEMOHTY WJIM 3aMEHE Ha HOBBIN 3a CUET U3TOTOBUTEIIS.

JlaTumk, CpOK rapaHTHM KOTOPOro MUCTEK, MM €CIIM €ro OTKa3 MPOU30IIEN 110 BUHE MOTPEeOUTENs,
MOKET ObITh OOMEHEH Ha HOBBIA MO JbroTHOH 1eHe (80 %). Ilo xemaHHIO MOTPEOUTENST MOXKET OBITh
IIPOBEJEH PEMOHT JaT4MKa C MCTEKIIMM CPOKOM TapaHTHH, OJHAKO, BO3MOXHOCTb DPEMOHTa
OIIPENENAETCS MOCIe MPOBEICHUs aHaau3a NPUYMH OTKas3a. Eciau CTOMMOCTh pEMOHTa HUXKE JIbIOTHOU
LIEHbl Ha JaTYMK, HOTPEOUTEIIO BBICTABIAETCS CUET HA PEMOHT, MOCIE OIUIaThl KOTOPOTO MPOU3BOAUTCS
PEMOHT U OTIIPaBKa JaTYMKa MOTPEOUTEIIO.

["apanTHitHBINA CPOK TTOCIIE peMOHTa — 6 MecsIeB. Eciau cpok rapaHTUM mociae peMOHTa KOHYAeTCs
paHbllIe CPOKA FAPAHTUH, UCUUCIIAEMOTIO IIPU BBIITYCKE, TO AATYUK HAXOAUTCA HA TAPAHTUU 10 UCTCUCHUS
nocseaHero. Cpok rapaHTHM I0CJIE PEMOHTA ONPEAEIAETCS OT JAaThl PEMOHTA, YKa3aHHOW B IAcHOpTE.
[Ipy oOTCyTCTBMM macmopTa IOCJIEé PEeMOHTa BBIAAETCS IyONMKAaT Macmopra ¢ OTMETKaMU O Jare
IIPOBEJEHHOTO PEMOHTA U O IIOBEPKE.
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[Tpunoxenue A
(00s3aTeNIBHOR)
Cxema popMupoBaHHSs YCJTOBHOT0 0003HAYEHHS JATYUKOB JIJISl 3aKa3a

Tatank  MMIA-II-15-2-Ex-IP65-0,5-0-1 MIT1a-051-M20-DIN A- MJIBT.406233.090 TY

N3mepsiemblii \

rnapameTp
Criell. HCIIOJIHEHHUE
B3peiBozamunieHHoe
HCIIOJIHEHHE

CreneHb 3alUTEl OO0JIOYKA =~ ——oI

IIpuBeneHHas MOrPEIIHOCTh —

Hwxnuit npenen usmepenust

Bepxuuit npenen uamepeHus

Enunuiel uamepenust

Koz BEIXOmIHOrO curgaia

Kon mpucoennHuTENLHOTO MITYIIEpA

Bun anekTpudeckoro noaKIIOUYEHUs
BapuaHTb! 3aIIOJIHEHUS CXEMBbI IS PA3JINYHBIX MCIIOIHEHUN JAaTYNKOB
N3mepsiemslii mapaMerp:
JA — naBnenne abcomrotHoe; JIM — maBnenne n3osirounoe; /1 — pa3HOCTh JaBiICHUMN
B — pa3zpexenue; JIUB — pazpexxeHue - U30bITOUHOE JaBJICHUE.

CnenunanpHoe ucnonHeHue: 2-gatauk  JIJI mis sKuakux u3Mepsemblx cpef; M-JaTduku s
u3MepeHus cpen ¢ Temmeparypoid 1o 125°C, mu6o 150 °C; I — morpyXHOU JaTYUK; D - ITATIOHHBIN
(BBICOKOTOYHBIH ) JJATYHK.

Crenenb 3anutel ooomouku: IP65, IP67, 1P68.
Enuanner m3mepenus: klla, MIla, 6ap, PSI, Kre/em’, Mm. PT. CT. U ApYyTHE.

KOI[I:I HWCIIOTHECHUH MPUCOCANHUTCIIbHBIX ITYLICPOB:

Kop Tun mrynepa Kop Tun wrynepa mu6o ¢ranna
M10 M10x1,25 crermanproe ucnonnerne | G1/4E type E DIN 3852-11
M12 M12x1,5 TOCT 2405-88 G1/2E (DIN EN ISO 1179)
M12-2 | M12x1,5 TOCT 22525-77 G1/4M G1/4-B BS EN 837-1
M20 M20x1,5 TOCT 2405-88° G12M G1/2-B BS EN 837-1
MI14E M14x1,5 type E DIN 3852-1 (DIN EN ISO 9974-1)
M18 M18x1,5 (nna N ¢ BITM >100 MIla) | KF16 ISO 2861**
M14 M14x1,5 (s 1N ¢ BITMA >100 MIla) | KF 25

[IpuMmeuvanus

1* Tonmpko st natuukoB [IU-15-M-A

2** ronpko mus mataukoB JIA, JIMB ¢ BIIN we 6omee 0,15 MIla, a Taxxke /IB

By snexTpruyeckoro moaKIOueHUs:

A - mnockuii kabeab; DIN A (C) - coemuautens DIN A, mu6o DIN C; ITP- coemnnutens PCI" 4TB;
I1P4 - coequuurens 2PMI'14; TIP12 - coeguuurens M12; IIP6 - coemunurenr PT-02A-10-6P;
YM - yriioBOM METAJUIMYECKHI CalTbHUKOBBIN BBO/I.

[Ipumeuanus

1 Tlpu 3aka3e 1aTYMKOB crelUaIbHOrO ucnonHenus (2, M, M-1, M-2, M-3, I, D u T.1.) HUHAEKCHI
CIEIMaIbHOTO UCTIOJIHEHHSI BIUCHIBAIOTCA Tiepena 3HaKoM «Ex».

2 ITlpu otcyrcTBMM B 00O3HAYCHHWH HWCIIOJIHEHUS JaT4YWKA OTHCIBHBIX MO3UIUH, MOCIECIYIOIIHe
MO3UIIMU CIBUTAIOTCS BJIEBO.
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IIpunoxenue b
(00s13aTeIBHOE)

Bepxuuii npeaen usMepeHnid, THI NPUCOEIMHUTENBHOIO IITYyLEPA,
THII IIOAKJIIOYECHHU S

Bepxnuii npenen uamepeHnil (BepxHuil 1 HUKHUM npeaens! it JAVB), Tun npucoe sMHUTENBEHOTO
LITYyLlepa, TUI MOAKIIOYEHNS K CUTHAJIBHBIM U MUTAIOIIKM LIeTsIM IpuBeeHbl B Taduie b. 1

Taonuma b.1
Bepxnue npenesnl usmepenuii napJjenusi, MIla THI 31eKTpHYECKOro
Tun mrynepa® NMOAKJIIOYEHUS
B JAUB
pIN| JAA AN
Paspexxerne | Paspexenue W36bITouHOE
0,001 0,001
0,0016 0,0016
0,0025 0.0025
0,004 0,004 0,004 0,004 0,002 0,002 M10
0,006 0,006 0,006 0,006 0,003 0,003 M12
0,01 0,01 0,01 0,01 0,005 0,005 M12-2
0,016 0,016 0,016 0,016 0,01 0,006 MI14E
0,025 0,025 0,025 0,025 0,01 0,015 M18
0,04 0,04 0,04 0,04 0,02 0,02 M14 DIN A
0,06 0,06 0,06 0,06 0,03 0,03 M20
0,10 0,10 0,1 0,10 0,05 0,05 DINC
0,16 0,16 0,16 0,1 0,06 G1/4E
0,25 0,25 0,25 0,1 0,15 G1/4M 1P
0,4 0,4 0,4 0,1 0,3 G1/2E
0,6 0.6 0,6 0,1 0.5 G1/2M IIP4
1,0 1,0 1,0 0,1 0,9
1,6 1,6 0,1 1,5 1P6
2,5 2,5 0,1 2,4 KF16,
4,0 4,0 KF25 MP12
6 6 A
10 10
16 M
25
o M20
100 G1/2M
160
250 M18
300 M14
400
[Ipumeuanue- *Ilo coriacoBaHuio ¢ 3aKa3YUKOM MOT'YT U3TOTaBIMBATHCS JATUYMKU C JPYTUMU
TUNAMH IITYIEPOB U DJIEKTPUUECKOTO OIAKIIFOYEHUS.
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IIpunoxenue B
(00s13aTeIBHOE)

Ha3nauyenue koHTakToOB coequHuTesqs1 DIN C B 3aBHCMMOCTH OT MCIOJIHEHUS H PEKMMOB PadoThI

AATYHKA
+ 1
G - ) > D
L—— T3
RH @

D — maT4uk;
G — UCTOYHUK NIUTAHMUS;
Ry — conportuBienue HarpysKu;

PI/IcyHOK Bl CXGMa BHCIIITHUX 3HeKTpI/I‘IeCKI/IX COG,Z[I/IHGHI/Iﬁ IJIA JaTYUKOB C BBIXOJHBIM
CUTHAJIOM B BHJIC HaIPsDKEHUS MOCTOsTHHOTO Toka (ko muauu 051, 052, 055, 057, 58, 59)

HlWN|—

CRERN
@[] [1

1 +Un, 2 (- Un), 3 — nuuusg A , 4 — nunus B.

Pucynok B.2 Ha3znaueHune KOHTaKTOB COCTMHMTES ISl TATYMKOB ¢ MpoTokosiom oomena Mida/ UART
(xox muuuu 061, 062) Mida/RS485 (xox nunuu 063), Modbus/ RS485 (kox muauu 064) ¢ nepenaueit
nHpopManuu 006 U3MEPEHHOM JIABJICHHUH T10 3apOCy

1 [T
22| D
H(E
Ele

1 +Un, 2 (- Un), 3 — quausg Tx, 4 — muaus Rx.

Pucynox B.3 Cxema BHEIIHHUX 3JIEKTPUYECKUX COSAUHEHHH I JATYMKOB C IMIPOTOKOJIOM OOMEHa
Mida/UART (xox nunuu 061, 062) B pexxume meprOaudYecKoi nepenaadn napopmaum 06 n3MepeHHOM
JIaBJICHUU.

|

5
[ |
@ool\)—\

PV- BonpTMETp OCTOSHHOIO TOKA.

Pucynok B.4 (Cxema BHEIIHUX JIEKTPUYECKUX COCTUHEHUN ISl JATYMKOB C BBIXOIHBIM
CHUTHAJIOM B BUJIE TOCTOSTHHOTO Toka 4-20 MA (kox nuaum 01).
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[Tpunoxenue I
(o0s3aTeNIBHOR)

Cxembl noakiawvenns 1atunkoB MUJIA-15 niist HACTpOMKH M NPOBEPKH.

+ 1(+Un)
G 2006w)] D |4 P
3(UBbIX)

G — UCTOYHUK NMUTAHUS OCTOSTHHOTO TOKA;

D — ucnbiTyeMblii 1aTYUK;

R1 — pesuctop C2-29B-0,125-20 kOm + 1 %;

PV — mynsTumetp udposoii Agilent 34401A;

S1 — nepexmtouarens ManoradaputHsiid rasietHeii [1173-3111TH

Pucynok I'.1 - Cxema BKIItOUEeHHS TPUOOPOB TIPH MPOBEPKE JATUUKOB C BBIXOJHBIM CHTHAJIOM B
BH/JIE HalpspKeHus noctostuHoro Toka 0,4-2,0 u 0,5-4,5 B.

YCTPONCTBO CBA3M T {1_
USB MWOA-YC-408 / 513 D -
MWUOA-YC-410 313 P
K MK 4 4

Pucynox I'.2- Cxema moAKIIOYEHUsT JTaTYMKOB ¢ MpoTokosamMu oomeHa Modbus u Mida nnrepdetica
RS485 k nepconansromy komnbrotepy (IIK) ams mpoBepkn u HacTpolku
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1 1
YCTpPOMNCTBO CBA3U
< UsB MWOA-YC-408-UART 2 12 D «—
K MK 3 3 p
4 4

Pucynok I'.3 - Cxema noakito4eHuss JaTYMKOB ¢ MPOTOKOJIOM ooMeHa Mida
Ha ocHoBe nHTep(Peiica UART k nmepcoHanbHOMY KOMITBIOTEPY JUTSl IPOBEPKH M HACTPONKH

| 1
BWIN—

G — UCTOYHUK MUTAHMS OCTOSTHHOT'O TOKA;
D — ucnbiTyeMblil 1aTYUK;

Ry — Harpy3ounsiii pesucrop C2-29B-0,125-1 kOm+1 %;
PV- BoapTMETp MOCTOSHHOIO TOKA

Pucynok I'.4 - Cxema noAKIIIO4eHUS TaTYUKOB C BBIXOJHBIM CUTHAJIOM B BHJIE MOCTOSIHHOTO
Toka 4-20 MA (xon sinauu 01) npu npoBepke U HaCTPOMKE.

+ 1 | >enTbiit
G I 2 | 3eneHbiii D
RH 3 | KopuuHesbiii

Ry — Harpy3ounslii pezuctop C2-29B-0,125-20 kOm+ 1%

Pucynok I'.5 - Cxema BKJIIOUEHHS TPU TPOBEPKE U HAcCTpoiike narunkoB MUJIA-15-A ¢
BBIXOJIHBIM CUTHAJIOM B BHUJI€ HampsiKeHUs: MOCTOsTHHOTO Toka 0,5-4,5 (kox nuHuu 057).

+ 3 1 | »enTbii
G H RH y
- 2 | 3eneHbiit D
— 3 | KopnuHesbiii
iy

BenbliA

Ry — Harpysounslii peauctop C2-29B-0,125-1 kOM=1 %; PV- BoIbTMETP NOCTOSIHHOTO TOKA

Pucynox I'.6 - Cxema BKIIFOUEHHS TIPH MMPOBEPKE U HacTpoiike aarunkoB MUJIA-/IU-15-M-A
C BBIXOJIHBIM CHTHAJIOM B BUJI€ MOCTOSHHOTO ToKa 4-20 MA (ko aunauu 01)
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[Tpunoxenune /|
(o0s3aTeIIBHOR)

I'aGapuTHbIe, NPUCOEAMHUTEIbHbIE U MOHTAXKHbIE pa3Mepbl JaTYHKOB

(=12 Tmax
I
SR [ q
ARS =) N ~+
3 |el] - -—&—- - ——+
‘g }_ AN \
" \

20 s27 \ Coedurumens ON C

[=1TTmax [=119max
3
BN
— 4+ 1 < ~ =
g @_; - g = = g[_ B
Clg
3 3
2 20

Pucynox JI.1 — 'abapuTHBIC ¥ IPUCOCTUHUTEIBHBIE pa3MeEPhl JATYUKOB
MUJA-AA (JA, AB, AWB)-15, MUJA-IU (A, AB, A1B)-15-Ex, MUJA-I1-15-M ¢ TOKOBBIM
BBIXOJHBIM CUTHAJIOM U B BUJE HANpPSDKEHUS MOCTOSHHOTO TOKA M HATMYMEM MOJICTPONKH «HYIS» U
«amara3oHa» (kox curaana 01, 051 - 059)

MiZ«l5

a5
" —r=r 43

LoeduHumens OV C

==

/4

531
43

|
6315
|

19
—||£
e
415

MIZ15 |

Wy

©

(=112

Pucynox /.2 — I'abaputhsie pazmepsl natunka MUJIA-JI-15, MUJIA-JI1-15-Ex ¢ TOKOBBIM
BBIXOJIHBIM CUTHAJIOM U B BHJI€ HANIPSDKEHUS MOCTOSHHOIO TOKA ¥ HAJTMYUEM MOJCTPOUKH «HYIISA» U
«auama3oHa» (koj currana 01, 051, 052, 058, 059)
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[=113max
|
—00U1L U
N s 3
A LI‘| ~+
ISIEN = — =T -
: \
20 s27 \ Coedurumens OIN C
Ha dabnenus clsiwe 160 Mia
L=103max L=1T5max
<
-
ol 1 o I ‘
g9 S | sl | B
) \
3
» 19

Pucynok /1.3 — 'abapuTHbBIE U IPUCOETMHUTEIBHbBIE Pa3Mephl JTaTYMKOB
MUJIA-IU (A, AB, AWB)-15, MUJA-U (A, B, JIFIB)-15-EX ¢ TOKOBBIM BBIXOJHBIM CUTHAJIOM
(xon 01), B BUJie HANPsKEHUS IOCTOSTHHOT'O TOKA M HAJIMYUEM ITPONIOPLMOHATIBHON 3aBUCUMOCTH OT
HanpspKeHus nutanus (koael curaana 055, 057), a Takke JaTYUKOB C IMUGPOBBIM BHIXOIHBIM CUTHAIIOM
(xon curnana 061-064). V Bcex UCIIOJHEHUI OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPHI) MOACTPONKU
«HYJS» U «Auana3zoHa». MeToasl HaCTpOMKH TaTYMKOB MpuBeAeHBI B ipuioxeHusax U, K, O.

MiZ«15

a5
o —r=r #J

Loedurumens OV C

} =

14

5371
43

|
415

123

;:& s
|
4315
|

MiZel5

(¥

4

[=105

Pucynox /1.4 — 'abapuTHbIC ¥ IPUCOCTUHHUTENBHBIE pa3mepsl AaTunkoB MUJIA-JI/I-15-M12,
MUJA-A-15-Ex-M12 ¢ BBIXOAHBIM CUTHAJIOM B BUJE HANPSKEHUS TOCTOSSHHOTO TOKA, HATUYHEM
PONMOPLUOHAIEHOM 3aBUCUMOCTH OT HAPSDKEHUSI TUTAHUS U OTCYTCTBHEM 3JIEMEHTOB MOICTPONUKH

U0 u Ud (xox curnana 055, 057), a Takke AaTYMKOB C IU(PPOBBIM BHIXOAHBIM CUTHATIOM
(xonpl curnana 061-064)
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[=107max
< |
—

T ")

<3l — o ps
0 gy - — N e s -

S ﬁ[ JE 3 :
; \
20 s27 \ Loedurumens OV €

Pucynoxk /1.5 — 'aGapuTHbIC U TPUCOCTUHUTEIBHBIE Pa3Mephl 1aTYUKOB
MUA-IA-15-M12-2, MUJIA-IA-15-Ex -M12-2 ¢ iu(poBbIM BBIXOHBIM CUTHAJIOM
(xox curnana 061-064)

(oedurumens DIV €

/5]

A |
‘\\
A
- "
P ~
<) ~T. tn \‘ ~
§ (\\ﬁ%&‘ =g =

/)

[=105

Pucynoxk /.6 — 'abapuTHbIe ¥ IPUCOCTUHUTENbHBIE pa3Mepsl naTunkoB MUJA-JJI-15-M12-2,
MUJIA-/-15-Ex-M12-2 ¢ BBIXOJHBIM CUTHAJIOM B BUJI€ HANPSHKEHUS MOCTOSHHOTO TOKA, HATMYUEM
MPONOPIUOHAIBHON 3aBUCUMOCTH OT HAIPSKEHUS MUTAHUSI U OTCYTCTBUEM 3JIEMEHTOB MOJCTPOUKHI
UO u Ud (kon curnana 055, 057), a Takke JaTYMKOB C ITU(DPOBHIM BBIXOAHBIM CUTHATIOM
(xonpl curaana 061-064)
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10Tmax

M20x15
4

—
#8315

20 s27 Bunka 2P IBLIFT [EO 364160 TY

Pucynoxk /.7 — 'abapuTHbIe ¥ TPUCOETUHUTENbHBIE pa3Mepsl naTunkoB MIUJIA-/IM-15-11P4,
C BBIXOJIHBIM CHUTHAJIOM B BUJI€ TOCTOSTHHOTO ToKa 4-20 MA (xox curnana 01), a Taxke mudpoBbIM
BBIXOJAHBIM cUTHaJIOM (Koj curHana 061-064).

655

455

Mizx15

) E——
i N
#4315

\ N\
\s22 250min

Pucynox /1.8 — 'abapuTHbIC U IPUCOCTUMHHUTENBHBIE pa3Mepbl AaTunkoB MUJIA-JIA-15-M12-2-A,
MUJA-IA-15-Ex-M12-2-A ¢ BBIXOAHBIM CUTHAJIOM B BUJIE HAMPSKEHUS TOCTOSIHHOTO TOKA U
HaJUYHEM MPOMOPIIMOHATLHON 3aBUCUMOCTH OT HaNpshKeHUs TuTaHus (koj curaana 057).
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Miox125

=1 N
oQ N
Sl St
— V

135497 63

432011 765

225

#16:0,3

#4,8:0,1

Pucynok /1.9 — 'abapuTHbIe U pUCOCTUHUTENBHBIE pa3Mepbl natdnkoB MUJIA-IU-15-M-A,
C BBIXOJHBIM CHUTHAJIOM B BUJIE€ TOCTOSTHHOTO Toka 4-20 MA (xoxa curnana 01), a Takxe mudpoBbIM
BeIXoHBIM curHanom UART/ Mida (kox curnana 061)/

05
[ —

=5,

g105

64max

| #4

M20x15
26
raant|
I

838 !

L=1215max

=T #3

o5

Mizx15

=14 Imax

Pucynox J1.10— I'abaputHbIe 1 TpucoeIMHATENbHBIE pa3mepsl aatunkoB MUIA-JIU (J1A, B,
JNB)-15-YM, MUIA-IIU (JA, AB, ANB)-15-Ex-YM ¢ TOKOBBIM BBIXOAHBIM CUTHAJIOM (KO
curHana 01) ), ¢ BBIXOAHBIM CUTHAJIOM B BUJIC HAPSDKEHHS TIOCTOSIHHOTO TOKa (koz curnana (051,
052, 053, 054, 055, 056, 057) u UGPOBHIM BBIXOIHBIM cUTHAIIOM (KoJ curHaita 061-064).
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PGT7

Loedumumesns OV A '/—

515

M20x15
2
"t’:—i

[=124max

Ha dabnerus clowe 160 Mia

[=11Imax ) L=15max
~
AN -
o
wf 1 1 ala mtA N
S %
AN
2 (s I
7 19 \524

Pucynox JI.11 — 'abapuTHBIC U TPUCOCTUHUTEIHLHBIC pa3MEPHl JTATUUKOB
MUIA-IA (A, B, ANB)-15-DIN A, MUIA-AU (JA, IB, ANB)-15-Ex-DIN A ¢ TOKOBbIM
BBIXOJIHBIM cUTHaJIOM (koA curHaina 01), B Buje HanmpspDKEHUs TOCTOSTHHOTO Toka (ko curHaina 051,052,
055, 057), a Takxke TATIUKOB ¢ U(POBBIM BBIXOAHBIM cUTHAIOM (ko1 curnana 061-064). V Bcex
WCIIOJTHEHUH OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPBI) MOACTPOUKHU «HYJIS» U «Iuana3oHa». MeTo bl
HACTPOUMKHU JaTYUKOB MpuBeAeHbI B npuioxenusx U, K, O, I1.

NW25(KF25)
=~ Buaka 2PMT 14B41I1EI TE0.364.140 TY
SHIN =
o0 3 N\
I R Q
ol 8| B
o
NER
3
78,3max
NWI16(KF16)
o| N
8| = 1
= Q
o
Q
3

Pucynok /.12 — 'abapuTHbIE U TPUCOCAMHUTEIBHBIE pa3Mepbl JaTYUKOB
aOCOJIIOTHOTO JIaBlIeHUsI  C BakyyMHBIM nojkimouearneM MUJIA-JIA-15- KF25-TTP4 ¢ TokoBbIM
BBIXOJIHBIM cuUrHasioM (koA curnana 01), B Buje HanpspKeHUs: TOCTOSHHOTo Toka (ko curdana 051,052,
055, 057) u naT4nKoB ¢ TU(POBHIM BBIXOAHBIM cUTHAIOM (Ko curHasia 064). Y 00oux UCIIOTHEHUI
OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPBI) MOJCTPOUKHU «HYJSI» U «IUana3oHa». MeToIbl HaCTPOHKHI
JIAaTYUKOB C TIOMONIBIO crienUaibHOTO aBTOHOMHOTO 1O npuBenens! B npunoxenusx U, K, O, I1.
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Burka OU 7021-15-11
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= | e ‘\k
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Pucynox /1.13 — I'aGaputHbIe U TPUCOCTUHUTEIBLHBIE pa3MEPhl JTAaTYUKOB
MUA-IU -15-M-1 (a) u gatunkoB MUJIA-JI1-15-M-1- T1P (6) ¢ TOKOBBIM BBIXOJHBIM CUTHAJIOM
(xox curnazna 01) . Y 060MX UCIIOJIHEHUI OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPBI) MOACTPONKH «HYJIS» U
«auara3oHa». MeToibl HACTPOWKH JAATUMKOB MPUBEICHBI B IpuiioxeHuu O.
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24

I
“\\\ T - | \§
I T
Y y : I i
E{: : § - - - - [T /i - E _H_ 1 =

Pucynoxk /.14 — 'abapuTHbIE U TPUCOCAMHUTEIBHBIE pa3Mepbl JaTYUKOB
MUJA-AN -15-M-2 ¢ BeixogubsiMm curaaiiom 0,5 -4,5 B (kon curnama 052) u 7aT9ukoB ¢ MUGPOBBIM
BBIXOJHBIM CUTHAJIOM (Kox curHana 064). Y 1aTunkoB OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPHI)
MIOJCTPOMKH «HYJISI» U «JArana3zoHa». MeToibl HACTPOMKHU JaTYUKOB C TOMOIIBIO CIEIUATIBHOTO
aBroHomHoOro 10 npusenens! B npunoxenusx U, K, O, I1.

Ly E_t D  \\ —
\§D % A\ ) i TN . i Y ——
3 12 5 —
5 20010 7
625
| T - S =
B 17 B
5 my
625
755

Pucynox /1.15 — I'aGaputHbIe M TPUCOCTUHUTEIBHBIE pa3MEPhl JTAaTUUKOB
MUA-IN -15-M-3 ¢ TOKOBBIM BBIXOJHBIM cUTHAJIOM (koJ curHana 01) u naT4ukoB ¢ nudpoBeIM
BBIXOJTHBIM CUTHAJIOM (Ko curHajna 061-064). YV Bcex UCTOJHEHUNH OTCYTCTBYIOT 3JIEMEHTHI
(pe3ucTopbl) MOACTPOMKH «HYJS» U «auanazoHa». MeToapl HaCTPONKU JaTUMKOB IIPUBE/ICHBI B
npunoxenusax U, K, O, I1.
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Pucynox J1.16 — 'abapuTHbIe U TPUCOCTUHUTEIBHBIC pa3MEPhl TOTPY>KHBIX JTaTYNKOB
ruapocratuyeckoro gasiueHuss MUJA-JIU -15-1T -(Ex) ¢ TOKOBBIM BBIXOJHBIM CUTHAJIOM (KOJI CUTHaIa
01) u natunkoB ¢ mUpPOoBBIM BEIXOAHBIM curHAIOM RS485/Modbus (kox curnana 064). Y narumka
OTCYTCTBYIOT 3JIEMEHTHI (PE3UCTOPBI) MOACTPONKU «HYJISI» U «Iuara3oHa». MeToabl HaCTpOUKHU
JIaTYMKOB TIpUBeACHBI B mpuioxeHusix K, O.

45

235

B
||
170

L|H @

965

’

Pucynox /[.17 — 'abaputHble u mpucoeAMHUTENBHBIE pa3Mepbl gatuukoB MUJIA-J/1-15-2-M20
C TOKOBBIM BBIXOAHBIM CUTHAJIOM (Ko7 01), ¢ BBIXOJHBIM CUTHAJIOM B BUJI€ HANPSKEHUS TIOCTOSHHOTO
Toka (koxbl curHaia 051- 059), a Taxke 1aTYUKOB € HU(PPOBHIM BBHIXOJHBIM CUTHAJIOM (KOJbI CUTHAJA
061-064). Natank MU A-JIJ1-15-2 npenHasHaveH st U3MEPEHUS PA3HOCTH JaBICHUMN
ra3000pa3HbIX U KHIAKHUX CPE.
Marepuaiibl, KOHTAKTUPYIOIIHE C U3MEPSIEMOM CPEI0ii- HEP KaBEIOIIasi CTallb.
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M20x15
#37

17

100 59

Pucynox /1.18 — I'abaputHbie 1 IpucoeIMHUTENbHBIE pa3Mepbl AaTankoB MUJIA-JI1-15-OM20-1I1P6,
MUIOA-IO-15-2-Ex-OM20-I1P6 ¢ oTKpbITOM MEMOpaHOiA, C TOKOBBIM BBIXOJHBIM curHasioM (kox 01), ¢
BBIXOJIHBIM CUTHAJIOM B BHJI€ HaIPsDKEHUS MTOCTOSTHHOTO Toka (ko curHana 051-059), a Takke 1aT4uKoB

¢ U POBLIM BBIXOTHBIM CUTHAIIOM (Kozbl curHana 061-064). JlaTynk npeaHazHayeH sl H3MEPEHUs
JIaBJICHUS MYJbIT (KUJKOCTEN U Ta30B COJIEPHKAIIMX MEXAaHUUYECKUE B3BECH)

#56

o

265
44

weco 2° 1502

Pucynok [1.19 — 'abapuTHbIe U IPUCOSAMHUTEIbHBIC Pa3MepPhl MEePEXOTHUKA
MUJJA-OM20x1,5/HU-15021502 (coemuuenne Hammer Union, mpeaHa3Ha4eHO TSI TSHKEITBIX YCIOBHM
JKCIUTyaTallii) C YCTaHOBJICHHBIM B HeM aarunkom MUJIA-/TNU-15-OM20-P6.
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[Tpunoxenue E
(cipaBOYHOE)

TACHUTEJb IIYJIbCAIIUM JTABJJEHUSI MAJIA-TTI-501
1.1 Ha3naueHue, 00J1aCTh IPUMEHEHUS, TEXHUYECKHE TaHHbIE

1.1.1 Tacutens nmynscaumii nasienus (gemmndep) MUIAA-I'TI-501 npennazHaueH [Uist 3aIIUTHI
YyBCTBUTEIBHOIO 3JIEMEHTA MAaHOMETpA WJIM JIaTuMKa JaBiieHus, Hapumep MUJIA-15, ot Bo3meiicTBHs
TUpO-, IHEBMOYJIApOB WM IYyJIbCALUNA U3MEPAEMBIX cpel (KUIKOCTEW M Ta30B), HEArPECCUBHBIX K
MarepuaiaM KOHTaKTHpYIOmuX Aetanen (Hepxkasetomas ctainb 12X18H10T, natyns JIC-59), B cucremax
KOHTPOJIS U YIIPABJIEHUS 1aBJIEHUEM, B TOM UUCIIE B CUCTEMAX y4eTa pacxo/a.

1.1.2 Tacurenr  mynbcamuii  uUMeeT  cieayroliee o0o3HAYeHHWE 10  KOHCTPYKTOPCKOM
nokymeHTanuu: M/IBI".408861.002.

1.1.3 T'acutenu nmynbcanyii U3roTaBIUBAIOTCS IBYX IPYMNI B 3aBUCUMOCTH OT U3MEPSIEMOM CpeIbl
1 €€ MaKCUMaJIbHOTO AasyieHus: rpynna I —rassl, 1o 0,1 Mlla; rpynna II — rasel u sxxugkocty, ot 0,1 10
60 MIla. Homep rpymmbsl MapKupyeTcsi Ha Kopiryce aemidepa moJ1 3aBOJACKAM HOMEPOM.

1.1.4 Bpems mepexonHOro mporecca B cucTeMe aemidep - AaT4MK JaBJICHUS NMPU U3MEPEHHUU
aBJIeHUs Macia coctaBisieT He MeHee 100 Mc.

1.1.5 Db pexTuBHOCTh TalleHUs MyAbCallUid JaBJICHUS IUTENbHOCThIO He Oomee 20 Mc
cocrasiseT He MeHee 90 %.

1.1.6 lemndep skcmyaTUpyeTrcss C MaHOMETpaMH WM JaTYUKaMH JaBlICHUs, Hampumep,
MUJIA-15.

Hemnidep npennasHaueH i paboOThl MPH TeMIIepaType u3MmepsieMoil cpeabl oT MUHYC 60 (6e3
3aMep3aHus U3MEPSAEMOi cpelibl B MpUEMHOM 1o10cTH) 10 mtoc 300°C.

1.1.7 lemndep sBusercs pa300OpHBIM HU3ICTUEM, W IOITOMY MOXET OBITh OUHINEH B Cllydyae
3aCOpPEHMsI I MOCIIEYIOIEro UCI0JIb30BaHMSL.

1.1.8 Ilpu 3aka3ze racuTemns MyiIbcaluil JOIDKHO OBITh YKa3aHO yCIOBHOE 0003HaUeHue aeMidepa,
COCTaBJICHHOE T10 CTPYKTYPHOU cXeMe, IPUBEIEHHOM B pa3zene 6.

1.2 KoHcTpyKIusi M MPUHITUAN J1eiiCTBUS

KoHcTpykuus racutens nmyJbcalyii mokasaHa Ha pucyHke E.1

3 1 L /

j

-

Pucynok E.1 — Koncrpyknus racutens nyiascauuii MUJIA-T'TI-501

Hemnep mnpexacraBiser co0oi aKyCTHUECKHMH (WIBTP HHU3KUX YacTOT, OOpa30BaHHBIM
KallWUIIPHBIM KaHAJIOM M NPUEMHOM MOJIOCTBIO YYBCTBUTEIBHOIO AJIEMEHTA U3MEPUTENIBHOrO Nnprodopa
(maT4yMka aBICHUSA).
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Hemndep cocroutr m3 xopmyca 1, uMmeromero mrynep 2 W THE3M0 3 Uil MOHTaXka JaTdyuKa
JABJICHUS WM MAaHOMETpa, U BBOpAUMBAeMOW B HEro BCTaBKU 4. BcraBka 4 mpencraBisier coOOW BHHT
M4x0,7.

Hemndep neiictByer cienyrommm odpazom. M3mepsiemast cpea (KUAKOCTh WUIIH Ta3), 3aMOTHSIET
KanWUIAPHBIN KaHall, oOpa30BaHHBI BHHTOBOW Hape3Koil kopmyca | W BCTaBKU 4, U BHYTPECHHIOIO
MOJIOCTh JIaTYMKA MJaBIICHUS, KOHTAKTUPYS C BOCIPUHUMAIONICH MeMOpaHOW ero 4yBCTBHTEIHHOTO
aneMenTa. JlemndupoBaHue Myabcaluil JaBICHUS H3MEPsIieMOM cpelbl W TUAPABIMYECKHX YAapOB
MPOUCXOAUT B KaMJUIIPHOM KaHaJie, BCJIEJACTBUE €r0 BBICOKOTO MHEBMO/ TUPOCOMPOTUBIICHHUS.

2 BBoa racuresis nMyJbCauMid B IKCILIyaTAIUIO

2.1 BBox B 3KcITyaTallMIO TacuTeneil myabcauuid JUIsl AAaTYMKOB M30BITOYHOTO U aOCOJIOTHOTO
JaBJICHHSI TPOU3BOAUTCS B CIEIYIOLIEH MOCIeA0BaTENIbHOCTH.

2.1.1 Y06enuThcst, 4TO MEPEKPHIT JOCTYI HM3MEPSEMON Cpelbl OT MAarucTpalid K MOHTaKHOMY
THE3/ly OJI JaTYMK JIaBJICHUS.

2.1.2 BBepHyTh B MOHT@)XHOE THE3/10 Ha paboyeil MarucTpaal racUTeNb MyJbCalluH, UCIIONb3Ys
rac4yHbIN KIIFOY.

I'epmeTHYHOCTD coeMHEHHs ¢ paboueil MarucTpaibpio T0KHA 00eceyuBaThes YINIOTHUTEIBHON
MPOKJIAJIKO 10 TopIy IITyLepa aemidepa.

2.1.3 Ecnu pabouast cpena — KHJIKOCTb, HEOOXOIMMO IMPEIBAPUTEIBHO 3aMlOJHUTH €il geMidep u
pabouyro MOJIOCTh JaTUYHKA.

2.1.4 B tHe3mo kopmyca jaemndepa BBEpHYTh AaTyMK AaBieHus. [Ipu 3ToMm, BO mn30exkaHHe
BBIX0/1a JATYMKA U3 CTPOSl NPH ero BBOPAYMBAHWHU B JeMIiep, KaTeropuuecKH 3amnpeaercs
OCYLIECTBJIATH FTePMETH3AIUIO 32 CYET JJeHThl @YM, HaMaThIBaeMoO#l Ha pe3b0y IITylepa JaTYHKA.

I'epMeTHYHOCTh COEIMHEHMS [JaTyuKka JAaBJICHHs C JeMIdepoM JOKHA oOecrneunBaTbes
YIUIOTHUTEIILHOM IIPOKJIAKON 110 TOPLY IITYLIEpa JaTYUKA.

2.2 BBoxm B aKcruryaTanuio aeMiidepoB i JaTYUKOB PA3HOCTH JABJICHUN TMPOU3BOJIUTCA B
aHAJIOTMYHOW mocienoBarenbHOCTH. CleyeT ydecTb, YTO JIBAa TacUTENs IMYJIbCALM ¢ MIAEHTHYHBIMU
napameTpamu JeMI(pUpOBaHuUs JOJKHBI YCTAaHABINBAThCA Ha IIIOCOBOM U MUHYCOBOHM  IITYLIEPHI.

Ecnn patyuMk Mcnonb3yeTcsi COBMECTHO C BEHTHJIBHBIM OJIOKOM, TO TaCUTENIM MyJbCALUil MOTYT
YCTaHABJIMBATHCS TEpel BEHTHIBHBIM OJOKOM, HO IMPH 3TOM CIEAYyeT YYUTBIBATh, YTO J100ABOUHBIN
00bEM TMOJIOCTEH BEHTWJIBHOTO OJIOKa TNPONOPLUOHATIBHO YBEJIUYMBAET IIOCTOSHHYIO BPEMEHU
neMrupoBaHusl.

Hatank MUJIA-JI/I-15 ¢ ycTaHOBIICHHBIMH BEHTHJIBHBIM OJIOKOM W TAaCHTENISIMH ITYJIbCaIlui
II0Ka3aH Ha pucyHke E.3

3 Texunueckoe 00CTy:KUBaHHE

Be3zoTkaznas paGota racurens MylbCallii 3aBUCHT OT YMCTOTHI paboduel cpensl. [Ipu 3acopenun
KallWJUIIPHOTO KaHajla HEOOXOJUMO BBIBEPHYTh C IIOMOIIBIO OTBEPTKH M3 KOpITyca IacUTeNs MyJbcalui
BCTaBKY, OUUCTUTh U IIPOMBITH J€TAJIN U 3aTEM YCTAaHOBUTH BCTaBKY Ha MECTO.

Pazbopka u cOopka racurtens myJbcaluii He TpeOyeT CIennprucinocoOIeHuH.

4 XpaHenue

VYcnoBuss XpaHEHUsI TacHTENICW TyJbCAallMii B yMaKOBKE H3TOTOBUTENS (0€3 HapylmIeHus
KOHCEpBallMH, BbINMOIHEHHOU n3roroBuresnem) - 1 mo 'OCT 15150-69.

["apanTuiinblii cpok Xxpanenus — 1 rog.

S 'apaHTHH U3TrOTOBHUTEJISI

["apaHTHITHBIN CPOK CITYKOBI cocTaBisieT 20 MeCsIIeB CO THS NMPOJAKHU AeMIipepa moTpeOUuTeo.

3acopenue nemmndupyromero kaHama racutens nynascanuii MUJIA-ITI-501 He sBusiercs
OCHOBaHUEM JIJIsl IPEIbSIBICHUSI IPETEH3UH 110 TapaHTHH.
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6 Cxema cocTaBJieHHs YCJIOBHOTO 0003HAYEHHS racuTesieil myabcanuii (1emmndgepon)

Hemndep MUIA-T'TI-501 - I - M20/M20

I'pymnmna ucnoaHeHus /
(I - rassr, 11 - sxuaKOCTH) 2
Q
JuameTp pe3nObl mryrepa D /ﬂ %
/

722

o1
S

(M12, M20)

Juametp pe3nObl THe3na DI
(M10, M12, M20) i -

Pucynoxk E.2- I'abaputnsiit veprexx MUIA-TTI-501
Tabnuna ucnonnenniit MUJIA-T'TI-501

Tunopasmep

Haurerobarue 18 napyxn/? baump) Omm Oimm L | Ll | smm | [lpureyarue
MIIA-ITT-507 M20 / M20 M2Ox15 | M20x15 25 50 27
MIIA-ITT-507-1 M2 / M20 Mizx15 | M2ox15 5 50 27
MIUIA-ITI-501-2 M2 /M2 Mizx15 Mizx15 5 37 22
MIIA-ITT-507-3 M20 / M12 M2Ox15 | MiZx15 25 40 22
MAIA-TTT-507-4 M2 /MO Mizx15 MiOx1 7 38 22
MIUIA-ITI-501-5 M2 /MO Mizx15 MOx1 5 28 7
MIUIA-ITT-507-6 G2 /M0 /74 M20x15 25 50
MIA-TTI-501-7 G2/ 612 Gz Gz 20 50
MAUIA-ITI-507-8 G2/ 612 /74 /74 25 50 27
MIUIA-ITT-507-9 G4 /M0 G14” M20x15 5 44
MAUIA-ITI-507-10 614/ Gl/4 Gy4” 4" 5 41
MITA-TT-507-11 V4-16NPT / 1/4-18NPT | 1/4-18NPT | 1/4-18NPT | 13 42 22
MAUIA-ITI-507-12 G3/8 / 63/8 G3/8° G3/8° 25 50 27
MAIA-ITI-501-13 M20 / M20 moonis | Mooxis | 25 | 46 | 27 | ommemod
MIGA-ITT-507-T14 M /MO Miox1 MiOx1 5 36 22
MUIA-TT-507-15 MI/M20 Mtex15 | M20x15 5 50 27

1- naruuxk MUJIA-JIJI-15;
2- BeHTHIbHBIA 0110k MUJIA — BB — 601;
3- racutenu nynbcanui MUJIA-T'TI-501-5

Pucynok E.3 - Jlatauxk MUJA-IJI-15,
YCTaHOBJICHHBIM Ha BEHTHJIHHBINA OJIOK C TBYMS
racutensimu  nyascauuit MUJIA-TI'TI-501-5
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[Tpunoxenne X
(cipaBOYHOE)

HawuboJiee xapakTepHble IPUYNHBI 0TKA30B JaTYHKOB MPH UX HEMPABHJIbHOI IKCILTyaTallM .
PexoMengaunu norpeduTeIio.

OCHOBHBIE IMPUYUHBI, IT0O KOTOPLIM IMPOUCXOAAT OTKA3bI JATYUKOB, CICAYIOMINUC.

1 Bricokoe gaBJjieHue.

OTka3bl JaTYUKOB 10 ATOM MPHUYMHE MPOUCXOIAT IPU MOJaue Ha JaTYUK JaBiIeHUs (WIN €ro
CKAa4KOB), 3HAYMUTEIbHO MPEBBIAONMEr0 (IPEBBIIIAIOIINX) MPEAEIbHO TOMYCTUMYIO BEIWYHHY.
[losiBieHHE BBICOKOTO [JaBJIEHHUS MOYKET HOCHUTH JIOKAJIbHBIM XapakTep M OIPEAEIsATbCS MECTOM
YCTaHOBKH J1aTYMKa.

[IprunHBbI, 10 KOTOPBIM MOYKET BO3HUKHYTH BHICOKOE JIOKAJIbHOE JaBJICHUE, IIPUBEICHBI HUXKE.

1.1 Ecnin uzmepsiemast cpena - JKUIKOCTh, TO BBICOKOE CTaTUYECKOE JABICHUE MOKET BOSHUKHYTh:

- IpU YCTAaHOBKE JaTyMka Ha pabouee MECTO, KOIJa HapyIIeHbl TPeOOBAaHUS TEXHHUYECKOU
TokyMeHTauuu (2.2.4) u  repMeTu3alusl COCAMHEHHUs [aT4hKa C MAarucTpalibl0 OCYIIECTBIAETCH,
HarpuMep, ¢ IOMOLIbIO YIUIOTHEHHS 10 pe3b0e neHToit @YM. Tak Kak KUIKOCTh HECXKHMaeMa, TO TpU
3aKpy4YMBaHMM JATUMKA B 3aMKHYTBHIM 00BEM M3MeEpseMON Cpebl pa3BUBAIOTCA JABJIECHHUS, 10CTaTOUHbIE
JUIs1 BBIJABIMBAHUS MEMOPAHBI;

- IIPH 3aMEP3aHMUH KUAKOCTU B IITYLIEPE AATUUKA.

B o0oux ciydasx AaTYMKHA MOTYT OBITH BBIBEJCHBI W3 CTPOSI MOTpeOUTENeM emé 10 Haydaia
JKCILTyaTaluu.

1.2 BO3HUKHOBEHHE CKAuKOB [JaBJICHUS MOXKET OBITh CBA3aHO C JUHAMHUYECKUMU,
KPaTKOBPEMEHHBIMH IIpOLIECCaMU (PE30HAHCHBIE TMAPABIMYECKAE U 3BYKOBBIE SBIICHUS, TUAPOYIApHI),
BO3HUKAIOIIMMHU IIPU U3MEHEHUH NTOTOKA U3MEPSIEMOM Ccpenibl (3alI0IHEHUE CUCTEMBI, OTKJIFOUEHUE BObI
U T.II.) B MECTE YCTAaHOBKHM JaTuumka. MemOpaHa AaTdyMka MaJIOMHEPLMOHHA U MO3TOMY pearupyer Ha
KpaTKOBpEMEHHbIe Opocku naBieHus. llpm 3ToM ycpeaHEHHOE 3HAa4YCHHWE MAABICHHS, KOTOPOE
¢bukcupyercs npudbopaMu y4éra, MOXKET CUIIbHO HE U3MEHATHCS U IO3TOMY HE PETUCTPUPYETCSL.

B 3aBucHMOCTH OT BENWYMHBI JOMYIIEHHOW MEperpy3kd B TEH30MpeoOpazoBaTeiae MOTYT
IIPOU30UTH CIIEAYIOIINE HEOOpATUMbIE U3MEHEHMSL:

- YXOJ HaYaJbHOTO CMEIICHHUS TEH30MpeoOpa3oBaTesl B CTOPOHY YBEIMYCHHS O€3 BUAMMOTO
MTOBPEKICHNS YyBCTBUTEIBHOIO 2JIEMEHTA (BBIXOJHOW HAYAIBHBIN CUTHAJ JAaTYMKA TAKXKE BO3pacTaeT U
HE MOXXET ObITh CKOMIIEHCUPOBaH KoppekTopom "HYJIA");

- CWJIBbHBIM yXOJ HaudalbHOIO CMEUICHUs TEH30IIpeoOpa3oBaTeisl NMpH HAJIMYUM KOJBLEBBIX U
paZManbHBIX TPELIMH HA KpUCTAJUIE, Pa3pyLICHHE YYBCTBUTEIBHOIO 3JIEMEHTA (BBIXOJHON CHUIHAJ
JaTYNKA CTAHOBUTCS ITPOU3BOJIBHBIM U HE MEHAETCS IIPU MOAAYE NABICHUA);

- pa3pblB MeMOpaHbl U MOJHOE pPa3pyLICHHE YYBCTBUTEIHHOIO 3JIEMEHTa (BBIXOAHOM CHUTHAI
JaTYNKA CTAHOBUTCS ITPOU3BOJIBHBIM U HE MEHSETCA IIPH 110Ja4e AABJICHUSA).

HeoOpatumble u3MeHeHHs B TEH30IMpeoOpa3zoBaTeie HAYMHAIOT MPOUCXOAMUTH MPH Heperpyskax,
MPEBBIIAIONIUX HOMUHAIbHOE AaBiaeHue B 3...10 pa3. JlaTyuku ¢ HOMHUHAQJIBHBIM JIaBJICHUEM O
25 MIla BKJIIOYUTENTBHO BBLAECPKUBAIOT 1,5-KpaTHbIe meperpy3ku 0e3 H3MEHEHHs METPOJIOTHYECKHUX
XapaKTEPUCTHK, YTO ITPOBEPSAETCS MPU MIPOBEACHUH NIPUEMO-CAATOYHBIX HCIBITAHUN KKIAOTO JaT4UKA.

Jnist 3aIIUThl OT TUHAMHUYECKHX TEPEerpy30K HEOOXOIUMMO IMpeNlpUHUMATh Mephl, YKa3aHHBIC B
2.1.3. macrosimero PO.

2 BpICOKOe HaNpsIZKeHHe.

OTka3bl MO 3TOM NPUYMHE BBI3BAHBI TEM, YTO HA JATYMK MOAAETCSA HANPSIKEHUE, 3HAYNUTEIBHO
IIpEBBILIAIOIIEE ITPENETBHO JOIMYCTUMOE.

Takas cuTyanus MOKeT BOSHUKHYTb IIPU:

1) HanMuuM BBICOKOTO HANpsDKEHUS (IMIOCTOSHHOTO, IEPEMEHHOIO, HUMIIYJIbCHOIO) MEXIY
KOPILyCOM M MUTAIOUIMMH MM CUTHAIBHBIMU IIIHHAMU;

2) nUTaHUM JaTYUKa HaNpsHKEHUEM, BEIMYMHA KOTOPOIO IMPEBBIIIAET MPEAEIBHO AONYCTUMOE
3Ha4YeHue (B TOM 4YHCIIE, UMITYJIbCHbIE OPOCKH HAPSKEHMS);



55 MJIBI".406233.090 PO 1223

3) npu HAJIMYMU B MECTE pa3MEIICHUs JaTYMKa UMITYJIbCHBIX IToMex Ooubiioi sHeprun (MUID), ¢
napamerpamu npesbimaromumMu ycranonienusie ['OCT P 51317.6.2 -99.

IIprunnamu MMUMII Moryt crTaTs:

1) KOMMyTallMOHHBIE TEPEXOJHBIE MPOIECChl (MEPEKIIOUYEHUs B CHCTEMax 3JIEKTPOCHAOKeHUS,
MOBPEXKJICHUSI B CHUCTEMax, TaKhe KaK KOpPOTKOE 3aMbIKaHME Ha 3€MJI0, JyroBble pa3psiibl B
ANEKTPUYECKUX YCTAaHOBKAX U T.1.);

2) MOJTHUEBBIE pa3psiibl (MIPOTEKaHHE OONBIIOTO TOKA pas3psaa MO HAPYKHOW ILENd | Ienu
3a3eMJICHHUS NP yIape MOJHUM B HApYKHYIO 11eTb, Bo3HUKHOBeHHE J.J[.C. B IpOBOJHUKAX HAPYKHBIX U
BHYTPEHHUX ILIeNed MpU KOCBEHHOM YJape MOJIHHHM, BO3HMKHOBEHHE PAa3HOCTH MOTEHIMAJIOB MpHU
MPOTEKAHUHU PAa3pPSIHOTO TOKA B CIIydae yaapa MOJIHHUH B TPYHT U T.II.).

MMUII MOXkeT BO3HUKHYTh:

- B IIENU TTUTAHUA JaTYMKa (MpOOMBAETCS AICKTPOHHBIN OJIOK TaTunKa);

- MeXKAY 3a3eMJICHHBIM KOPIYCOM W THTAOIMMH WM CUTHAJIBHBIMHU IIMHAMHU JIaTYAKA
(mpobuBaeTcss  TOJNBKO  TEH30MpeoOpa3oBaTelb WM  OJHOBPEMEHHO  JJIGKTPOHHBIH  OJOK U
TEH30MpPe00pazOBaTENb).

Jns 3ammtel mataukoB or MUIT  HeoOXoaumMo MpUMEHSATH cCHenuaibHbie Mepbl. Hampumep,
ycTaHaBnuBath 0510ku Tpo3o3amutel MUJIA-BI'3-301 B menb muTaHUs 1aTYMKA C BHIXOJAHBIM CHTHAIOM
4-20 MA.

Bricokoe HamnpsiKeHHEe MOXKET BO3HUKHYTh TaKXKe M3-32 HABOJOK B COCTMHUTEIBHOM Kaberne, mpu
M3MEHEHUHU TOKA B CUJIbHOTOYHBIX CHJIOBBIX IIEMSX, PACMOJIOKEHHBIX B HEMMOCPEICTBEHHON OJIM30CTH OT
COCTMHUTEIIHOTO Ka0els JaTunKa.

JlomycTuMoe HampshKeHHE MeXAY KOPIyCOM U MHUTAIOIMMMU WM CUTHAJbHBIMU IIMHAMU,
OTIpEAEIAETCS DJIEKTPUUECKON MPOYHOCTHIO M3oiasauuu 1o 1.2.22. Orka3 naTyMka MPOMCXOAWUT M3-3a
AIEKTPUICCKOTO MIIH TETUIOBOTO ITpo0osi DPD (BBIXOHOM CHTHA AAaTYUKA CTAHOBUTCS TPOWU3BOJIBHBIM U
HE MEHSETCS MPU MoJayue JaBICHUsA).

3 Hel'[paBI/IJIBHOQ IJEKTPUIECCKOC MOAKIIOYCHHUE JaTUUKA

OTka3z pgaryvka 1O S3TOW MNPUYMHE MPOUCXOMUT, KOrja NOoTpeOuTens ommbaercs mpu
AJIEKTPUYECKOM MOJKIIOYEHNUH TaTuhKa (CM. TpujioxkeHue B).

HecmoTpss Ha TO, 4TO B JaTuMKE NPELyCMOTPEHBI HEKOTOPBIE BUJBI 3alUT, OJHAKO, OHU HE
MCYEPIBIBAIOT BCEX BAapPHAHTOB HENPABUIBHOIO MOJKIIOYEHHUS naTdyvka. OTKa3 JaTdyMKa MPOUCXOTUT
U3-32 JJEKTPHUECKOTO0 MM TemIoBoro mnpobGost OPD  (BBIXOJHOW CHTHAN JaT4MKa CTAHOBUTCS
IIPOU3BOJIBHBIM U HE MEHSETCA IIPH N10ja4e AABJICHUA U T.IL.).

4 TlonagaHue >KUJAKOCTH BHYTPb JaTUYHKA

[IpoBomsAmas >KUAKOCTh, TOMagas BHYTPh JaTduka (B TIOJIOCTh 3JIEKTPOHHOTO OJIOKa |
TEH30MpeoOpazoBaTes), BRIBOAUT U3 CTPOS AIEKTPOHHBIN OJOK U TEH30MpeoOpa3oBaTeb.

[TpoHNKHOBEHME KHUIKOCTH B JaTINK OOYCIOBICHO CIEAYIOINMH IPUINHAMU:

- HecoOmoieHreM TpeboBaHui 1o 3aenke kadens (2.2.5);

- OKCIUTyaTallell JaT4uka B yCIOBHX, HE OTBEUAIOIINX TPEOOBAHMIM KaTErOpUH Pa3MEIlCHHS 1
rpynmne Biaarozamutsl (1.1.6, 1.1.7, 2.1.1).

B GonpmmHCTBE Ciy4aeB MOTPEOUTEIHN HETIPABUIBHO BBIMOIHSIOT 331Ky KaOess:

- MIPUMEHSIOT Uil TOJKIIOUEHUS] OOBIYHbIE MPOBOJIA, TUNIOCKHUH TenedOHHbIN Kabenb U T.II., a He
WCIIONB3YIOT Kabemb Kpyrioro ceuenus (cMm. 1m.2.2.5.2 Hacrosiiero PD);

- OTBEpCTHE B PE3WHOBOM NPOKIAJKE CalbHUKA BBIOIHSACTCA MPOU3BOJIBHBIMU (HOpMOW U
pa3mepamu;

-yAanseTcs pe3uHOBas MPOKIIAJAKa CATbHUKA WM IaTYUK SKCIUTYaTUPYETCs 0€3 KPBIIIKH.

B pe3ynprare yka3aHHBIX HapymIeHHH KOHTaKTHas KOJIOJKA OKAa3bIBACTCS HE 3AIIMIIEHHON OT
BHEIIHUX BO3ACUCTBUI, B TOM 4HCIE€ OT IMONAJAHUS KHUIKOCTH. ODIEKTPONPOBOIAIIAS JKUAKOCTh
MI0T1a/1aeT Ha KOHTAKTHYIO KOJIOAKY, NCKa)KaeT MOKa3aHMs JaTYNKa, TaK KaK IMOSBIISETCS dJICKTpHUECKast
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Lenb, MNapajulefibHas D3JIEKTPUYECKUM LensaM Jartdyuka. llpm nmoiroM HaxXxoXIEHUM JKUAKOCTH Ha
KOHTAKTHOM KOJIOJKE MPOUCXOAUT KOPPO3UsA METAUIMYECKHX 4acTel, HECMOTpsA Ha HMeroleecs
nokpsiTue. Kpome TOro, mocrossHHO€ NPHUCYTCTBHE JKUIKOCTH Ha KOHTAaKTHOM KOJIOJKE MPOBOAUT K
IPOHUKHOBEHUIO €€ BHYTpb JaTuuka. Hamuume KUAKOCTM B TOJIOCTH [JaT4yUMKa BbI3BIBAET
ANEKTPOINTUYECKOE U IEKTPOXUMHUECKOE pa3pylIEHUE aJIOMUHUEBBIX IPOBOJIHUKOB, Pa3BapEHHBIX Ha
KpUCTANl TE€H30IpeoOpa3oBaTels, KOPPO3MI0 METAUIMYECKMX YacTed M JeTaled, MMEIOLIMX
aHTUKOpPpO3HiHOe MOKpbITHE. [IpoBOAsIIas KUAKOCTh, IPOAYKTHI IEKTPOJIM3a U KOPPO3UU BBIBOJST
JIEKTPOHHBIN OJIOK U3 CTPOSI U PE3KO CHUIKAIOT CONPOTUBIICHUE U30JIALIUH.

OKcIUTyaTalusl 1aT4dKa B YCIOBHUSX, HE OTBEYAIOIIMX TPEOOBAHHUAM KaTErOpUU pa3MeEIleHUs U
IpyIIIE BIAro3alyuThl, TAaKXkKe NPUBOAUT K IPOHUKHOBEHUIO )KUIKOCTH BHYTPb JaTYMKa C aHAJIOTMYHBIMU
MOCIEACTBUAMU. TUIINYHBIE IPUMEPBI TAKUX HapYIIEHUH — 3KCIUTyaTalus JaT4riKa B YCIOBHAX, KOTJa Ha
JATYMK IOCTOSHHO IOMNAAaeT BOAA WIM KOIJla Ha KOpITyce 1aTYMKa HOCTOSIHHO MPUCYTCTBYET KOHAEHCAT.

S 3arpsizHenme

OTOT BUJ OTKA30B MPOUCXOIUT IIPH:

- 3arpSA3HEHUU KOHTAKTOB COCIMHUTENS JaTUHKa,

- 3arpsiI3HEHUN uU3MepsemMon cpeasl (2.1.3).

B mepBom ciydae rps3b, momaaas Ha KOHTAKTHYIO KOJOJIKY JaT4HMKa, 00pa3yeT MPOBOISIIYIO
ANEKTPUYECKYIO 1I€Tb, TapauIeIbHYI0 IEKTPUUECKUM LENsIM JaTyhKa, U TaKUM 00pa3oM HCKa)KaeT ero
MOKa3aHUsl.

Bo BTOpoM cnyyae TBEpIbIE YaCTHLBl 3arpA3HEHHON HM3MEPSIEMOM CpeIbl, 4Yepe3 BXOAHOE
OTBEpPCTHE INTYyIepa IMOMAJal0T B pPabOdyl0 MOJOCTh JAaTYyWKa, CKAIUTUBAIOTCA TaM U, IO Mepe
HAKOIUICHHUS, YIUIOTHSIOTCS U HAUWHAIOT JIaBUTh HA MEMOpaHy, BHOCS MCKa)KEHUS B MOKA3aHUA JaTYHKA.
BbeIxoqHON HaYanbHBIA CHUTHAN JaTdydKa BO3pPACTaeT 1O TaKOrO YPOBHS, YTO HE MOXKET OBITh
CKOMIIEHCHPOBaH Koppekropom "HYJIA".

6 OmudoyHasi 6paKoBKa

B HekoTOphIX ciaydasx moTpeOuTeny omuO0YHO OpaKyioT U BO3BPALIAIOT JAaTYUKH, KOTOPbIE MpU
MPOBEPKE y M3TOTOBUTENS HE TOATBEPXKIAIOT cBOW Opak. IIpuumHBI, MO KOTOPBHIM TOTPEOUTENH
omuO09YHO OpaKyeT pabdoTOCIOCOOHBIE TaTYUKH, MOTYT OBITh pa3IUYHBIC.

Camas pacrpocTpaH€HHas TPHYMHA, KOTJa TOTpeOHWTEnh, 3aUKCHPOBAB OTKA3 JaTyhKka B
M3MEpUTENbHON CUCTEME, HE MTPOU3BOIUT aBTOHOMHOM IPOBEPKH JaTuuKa B JIaOOpAaTOPHBIX yciaoBHUsX. B
ATOM cllydae Jo0ble HapylIeHUs B paboTe U3MEPUTEILHON CUCTEMbI, HEUCIIPABHOCTH B JIMHUU CBSI3U H
T.II. MOTYT OBITh 3a()UKCHPOBAHBI KaK OTKa3 JaTYHKA.

K npyrum npudrHaMm cienyeT OTHECTH:

- DKCIUTyaTalluI0 JaTYyUKa B YCIOBUAX (JaBlieHHE, TeMIepaTypa) OTIMYHBIX OT Te€X, Ha KOTOphIE
OH paccuuTaH (HampuMmep, JATYUK aOCONIOTHOTO JABJICHUS HCIHOJB3YETCS KaK JaT4UK HU30BITOYHOTO
JTaBIICHUS );

- TIOTIaJaHue KUIKOCTH Ha KOHTAKTHYIO KOJIOJAKY (IIPH HAIWYHUH >KUJKOCTH TOKAa3aHUs JaTduKa
MCKaXKaIOTCS, MOCJIE BHICBIXaHUS )KUJIKOCTH — BOCCTAHABIUBAIOTCS).
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[Tpunoxenue 1
(o0s3aTeIIBHOR)

Hacrtpoiika u onpoooBanue narunkoB MUJIA-15. [Iporoxoa Mida

Hacrpoiika mpousBoauTcs B ycnoBusx jgaboparopun KUIT u A.

OnpoboBanue (MpoBepka pabOTOCTIOCOOHOCTH) NaTYMKA MPOBOAMTCS B IMPOIECCE €ro BXOIHOTO
KOHTPOJISl, KaJHMOPOBKH M TEPUOJUYECKOH IMOBEpKM — CM. 1. 3 PyKOBOACTBa IO AKCIUTyaTaluu
M/IBI".406233.090 PD.

1 [loaroroBKa 1aTYMKA K NPOBEJCHUI0O HACTPOIKH WJIN ONPOOOBaHUSA

1.1 Cxauatp ¢ caifta www.midaus.com wu yctaHoBuTh Ha [IK mporpamMmmHoe obOecnedeHue
Midal5Tool.

1.2 IMoakmounts k TIK ycTpoiicTBO cBsi3u. [ matuymkoB ¢ komoM BeixogHoro curHaia 061,062
ucnonb3oBatb MUJIA YC-408-UART, miist naTuynkoB ¢ KoJoM BbixogHoro curdamta 063— MUJIA Y C-
408-RS485 i MUJIA YC-410.

2 Ilopsiiok mMpoBeieHUsI HACTPOIKH

2.1 3anyctuts nporpamMmmy Midal5STool.

2.2 Tlocne 3amycka mporpaMMbl OTOOpa)KaeTcss OKHO HAaCTPOWKH JTaTYMKa, TTOKA3aHHOE Ha PUCYHKE
W.1. JIna npogomkeHust paboThl ¢ MporpaMMoil He0OX0AUMO yKas3aThb MOPT, K KOTOPOMY IOAKIIIOYEHO
YCTPOMCTBO CBA3M, HAPSDKEHUE NMUTAHUS JAaTYMKA U IPOYUTATh HACTPOWKH JAaTUMKA, HA)KAB HA KHOINKY
«I[Ipounrars».

Hactpoika garumka
MopT noakrioyeHna COMm14 v OG0BTS CTMCOK
nopToe
Hanpsaxerve nutanma 5B v

Luanason karmbpoer patwmka 0,00 - 600,00 xrc/cm2
Mopor o8Hynerma 5% ot mmanasona (30 kgf_cm?2)

Touek ycpearerma |1 s e —

RATWMKa

Enrmus usmeperns | kre/cm2 v

Annapamisin eunetp |50 Mu

3anepxxa mexay nsmepernamu (cex) p.265

KonTpone manaszona OTKIIONEH v
Bepous MO patwmka 1.001.000
Wnermoukatop MO aaTwka 1CB698A2

[ Mpountats H 3amnmcats ‘ [ Buxoa I

Pucynok M.1 — OKHO HaCTpOWKHU JaTyuKa

ITonp30BaTemnto JOCTYIHBI CIEAYIONE HACTPOUKN JaTYMKA.

2.2.1 KonnuecTBO TOYEK YCpPEOHEHHS. 3HAYEHUE HW3MEPEHHOrO [aBJICHUA TMOJy4YaeTcsl Kak
cpeaHeapu(pMeTHiecKoe OT KOJMYECTBA U3MEPEHHI, YKa3aHHBIX B COOTBETCTBYIOIIEM I0JIE. Y BETUUEHUE
TOYEK YCPEIHEHMS NMPUBOAMT K CIIAKUBAHUIO CUTHAIA M PEKOMEHAYETCS JJI MEIJIEHHO MEHSIOUIUXCS
IIPOLIECCOB.

Bpems 3anepKKu BBIXOJHOIO CUTHAJIAa  MOCIE 3alIpoca B 3aBUCMMOCTH OT KOJIMYECTBA TOUYEK
YCPEIHEHUsS U peXHMa ammapaTHoro GpuiabTpa paccuuThIBaeTCs Mo (Gopmyie

T, =25 + 2 X Nyye X Koy
I'ne:
T, — Bpemst 3a71ep>KKH (MC);
N1y — KOTMYECTBO TOYEK YCPEAHEHUS (BO3ZMOKHBIE 3HAUeHUs OT 1 110 255);
Kpap — K02GPUIMEHT pekrMa annapaTHOro (pUIbTpa, KOTOPbIA paBeH 4 NPH BBIKIIOYEHHOM, U
120 mpu BKJIFOUEHHOM anmapaTHoM (QuiibTpe.
2.2.2 EnuHULIBI U3MEPEHUS TSI PEACTABICHUS pe3yibTaTa u3MepeHus. BoiOop equHUIl H3MEpeHuUs
MoKa3aH Ha pucyHnke 1.2.
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Hactpoiika aatumka
MopT noakrkoseHns COM14 v O6HOBUTL CMCOK
nopToe
Hanpaxerue nutarms | 5B v

[nanason karmbpoen patwmka 0,00 - 600,00 xrc/cm2
Mopor oBHyneHma 5% ot manasona (30 kgf_cm2)

~
Tovex ycpeprerma |1 = e
Enmwue naveperns ERRE v naTwMKa

AnnapaTsil GMnsTp Eﬁa

3anepxKa mMexay nsm l’)ﬂﬂa 0.265
ar

Si

KonTpone aanasoxa
Bepova N0 parwmika [mmpr.cr 1.001.000
WnermaukaTop MO paTwice 1CB698A2

[ rmowrers | zawcers | [ Buma |

Pucynox 1.2 — Beibop equHULl U3MEpEHUs

2.2.3 AnmnapatHbelid puiabTp obecneunBaeT AOMOTHUTEIbHYIO (DUIBTPAIMIO CUTHAIOB MEPBHYHOTO
npeoOpa3oBatelis JaTYMKa M CIIOCOOCTBYET CHMIKEHHIO YPOBHS IIYMOB B pe3ysbTaTaxX H3MEpPEHHH.
Brutouenne ¢uibTpa yBENIMYMBAET BpeMs, HEOOXOIUMOE il MPOBEIEHHUs H3MepeHHs. Bo3MoxxHbIE
BapUaHThl BKIIOYEHUS (PUIbTPa MOKa3aHbl HA pucyHke M1.3.

MopT noakrioueHns comi4 v O6HOBUTL CMCOK
noprtoe
Hanpaxermve nutanma |58 v

[nanason karmbposra pamwmka 0,00 - 600.00 krc/cm2
Mopor o6HyneHmns 5% ot mmanasona (30 kgf_cm2)

P
Tovek ycpearerma |1 E m—
EmHnub namepens |Kre/cm2 v AaTWMKa

Annapamuit @unetp | ST v
Ges gunb1pa
T m,,,_
KoHTpons amanasona 180 ML
Bepons MO parwmka 1.001.000
WaermaomkaTop MO garwmka 1CB698A2
[ MpouwTate I I 3anucate l [ Buixon ]

Pucynok U.3 — Br16op anmapaTHoro ¢puiabTpa

2.2.4 3agepkKka MEXIY U3MEPEHUSIMH — BPEMEHHOM WHTEpPBAI MEXAY HU3MEPEHUSMH B PEKUME
HEnpepbsIBHOTO m3MepeHus. [locie BbIOOpa KOMMYEeCTBa TOYEK YCPENHEHUS W anmapaTHOro (uibTpa, B
OKHE TMOSABIISIETCS MUHUMAaJbHAs 3a7€pKKa MEXAY H3MEpPEHUSMH. YCTAaHOBKAa MEHBILIErO0 3HAYEHUS
HEBO3MOXKHa.

2.2.5 Kontponp auanazona. [Ipy BKJIIOYEHHOM KOHTpOJE [HMana3oHa AaTYMK OCYILECTBISET
MPOBEPKY U3MEPEHHOIO JIABJICHUS HA BBIXOJ 32 TPaHUIIbI JUana3oHa u3MepeHus. B ciyuyae npebleHus
BEpXHEH TpaHUIBl JUama3oHa W3MepeHus Ha 5% OT auama3oHa W Oojiee B KavyeCTBE pe3ysibTaTra
n3Mmepenus Boiraercs kon +INF (cm. npunoxxenue JI). IIpu BbIxoae u3MmepseMoro aaBieHust Ha 5% OT
nuarna3oHa M Oojiee 3a HIDKHIOIO TPaHMILY Juara3oHa M3MEpPEeHMs] B KauecTBE pe3yJbTaTa U3MEpPEeHHs
Bbiaetcs koA -INF (cMm. mpunoxenue JI).

2.3 [locne u3MeHeHns HaCTPOCK JaTYUKa HEOOXOMMO HaXKaTh KHOIIKY «3amucaTh».

2.4 JIns BBIXOJIa M3 OKHA HACTPOWKH JaTuyrMKa HEOOXOJUMO Ha)XaTh KHOMKY «BwIxom», mocie uero
OyIeT OTKpBITO TJIaBHOE OKHO IPOrpaMMbl, B KOTOPOM B JajbHEHIlIeM BBIBOJIATCS PE3YJIbTATHI
U3MEPECHUM.

3 IlpoBepka xaT4ynka

3.1 Jlna mpoBeneHuss TPOBEPKH JaTYMKA MOCIE HACTPOMKH HEOOXOIWMO BBIAEPKATHh JATYUK BO
BKJIIOYEHHOM COCTOSIHMH B TeueHne 30 MHUH.

3.2 HenocpencTBeHHO mepea MNPOBEACHWEM HU3MEPEHUN PEKOMEHIyeTCsl MoAaTh Ha JaT4HK
nasneHue, cocrapistomniee 80-100 % ot BepxHero npezena u3MepeHusl.
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3.3 lnad CcUMTBHIBaHUS pPE3YJNbTATOB M3MEPEHHMS HEOOXOAMMO HaXKaThb KHOIKY <«3allyCTUTh
cunthiBanue». Ha pucynke W.4 mpuBeneH mpumep TIIaBHOTO OKHA MpPOrpaMMmbl ¢ HH(popMmarueir o0
MU3MEPEHHOM JaBJICHUU.

50

40 -

30

[JaBneHue

20 -

10

| i |

17:00 18:00 19:00 20:00 21:00
Bpems

Pucynok 1.4 — BeIBOJ M3BMEPEHHOTO J1aBJICHUSA

3.4 TlpoBepka narT4yMka 3aKiIO4YaeTCss B IOJade Ha JaTYWK JABJICHUS M CPAaBHCHUE 3HAYCHUS
JaBJICHHUS, IIOKA3aHHOI'O JaTYMKOM, C 3aJaHHBIM. Ecaun MOrpCIIHOCTb UBMCPCHHUA JABJICHUA JATUYUKOM HEC
IPEBBINIACT MOTPEITHOCTH, YKa3aHHOW B MACIOPTE, JATYHK CUATACTCS PaOOTOCIIOCOOHBIM, a HACTPOIKa U
ONpoOOBaHUE — 3aBEPIICHHBIMU.

4 Koppekuus HyJIs JaTYMKA
4.1 Bo Bcex naT4yMKax NpeSyCMOTPEHA KOPPEKLUS CMEHICHHWS HAa4aJlbHOTO BBIXOJHOTO CHUTHala
(xoppekuus Hyms1). Koppekuys BBIIOTHAETCS MO CIEAYIOIEMY allTOPUTMY:
- BBI3BaThb OKHO HACTPOMKM jatyuka (pucyHok M.1). Eciu 1o 3TOro mpoBOAMIIMCH U3MEPEHHUS IO
pazzeny 3, HEOOXOAMMO HaKaTh KHOMKY «OCTaHOBUTH CUMUTHIBAHHE». 3aTEM BBIOpATh MYHKT
MeHto «Hactpolika—HacTpoiika natdanka».
- B OKHE HAacCTPOMKHM JaTuyukKa HaxaTb KHONKY «Koppekuus Hyns natumka» (pucyHok M.1), mocie
Yero Ha dKpaHe 0TOOpa3UTCs OKHO:

Koppekuua Hyna gatumka

O YcraHoeka 33E0ACKAX HACTPOEK
(5 Koppekus CMewweHn HaYansHOM BEXOAHOMD CUMHAMa AATYWKA

YcraHoenerHoe naeneHne 0| |krc/cm2 v

[ OK ][ Otmena ]

Pucynok 1.5 — Koppekuus Hyis gaTyuka

- II0JaTh Ha JAaTYMK JaBJICHHUE, PABHOE HIDKHEMY IIPEHEIY U3MEPEHU,
- BBECTH YCTAHOBJICHHOE 3Ha4y€HHE JaBJICHHE B TOJE€ «YCTAHOBJICHHOE JaBlEHHE» M HaXaTh
kHOTKY «OK», mocie yero OyzieT BbIJaHO COOOIICHUE O Pe3yNbTaTe MPOBEACHUS KOPPEKIIHH.
4.2 Insi OTMEHBI BCEX TMPEABIAYIINX KOPPEKIMH HE0OXOOMMO BBIOpaTh MYHKT «YCTaHOBKa
3aBOJICKMX HAaCTPOEK» M HaxaTh KHONKY «OK».
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[Ipunoxenne K
(00s13aTeIBHOE)

Hacrtpoiika u onpodooBanue 1atunkos MUJIA-15. IIporokoa Modbus

Hacrpoiika mpousBoautcs B ycnoBusx aboparopun KUIT u A.
OnpoboBanne (MpoBepka pabOTOCTIOCOOHOCTH) JaTYMKa MPOBOJUTCA HAa BXOJAHOM KOHTPOJE, TIPH
HACTPOWKE U B MPOLECCE €r0 MEePHOANYECKON TOBEPKH.

1 IloaroroBKa 1aTYMKA K NPOBEAEHHI0 HACTPOIKH WJIH ONPOOOBAHUS

1.1 Ckauats ¢ cara www.midaus.com wu ycranoBuTh Ha IIK mnporpammHoe obecnieueHne
Midal5Tool Modbus.

1.2 Noaxmounts k IIK ycTpoiictBo cBsizu. [Ins gaTyWkoB ¢ KOJOM BBIXOAHOTO curHana 064,
HCIOJIb30BaTh ycTpoicTBO cBsiz — MUJIA Y C-408 —RS485 nnu MUJIA YC-410.

2 ITopsnok npoBegeHUsT HACTPOIKH

2.1 Hacrpoiika naT4yrika BKIIOYAET HACTPOUKY MHTepdeiica 0OMeHa, YCTaHOBKY €IMHHI] U3MEPEHUS
U nopsaka  uugpoBoro  GMIBTPa,  BKIIOYCHHE/BBHIKIIOUEHHE  amllapatHoro  (uibTpa U
BKJIIOYEHNE/BBIKJIIOUECHHE KOHTPOJIS TUaa30Ha.

2.2 lna HacTpoilku uHTEpdeiica obMmeHa HeoOXxoauMo 3amycTHTh «KoHGuUryparop maTumkoB
Modbus», BeiOpaB meHt0 «Ilyck—IIporpammei—Midal5Tool Modbus—Hacrtpoiika» wuiam 3amycTuB
Configurator.exe wu3 KaTtajora, Kyaa ycraHoBiaeHa nporpamma Midal5Tool Modbus.  Oxho
KoH(puryparopa nokazano Ha pucynke K.1.

F‘} KoHdurypatop aatumkoe Midal5 Modbus v. 1.2.7 @‘
Bruumanme! lNpoeepbre uto noaxknwyeH tonsko O[IMH natumk

MNapameTpbl nepenaum Hosble napameTpbl nepeaaym

Mopr |COM7 v Cropocms (28800 v
Ckopocts [28800 v] YetHocTs [Llemocm (Even) 'J
YemHocs [l-lemocm (Even) v] Pexaim {RTU v}

Pexum [RTU v] Cetesoit uaeHM®UKaTop 2 =
HacTpoika aHepropexmuma

SHEPropexmum [ﬂomxennoe notpebnexue ']

[ 3anucam ]

Pucynox K.1 — OxHo koH(puUryparopa

Hacrpoiika uatepdeiica 0OMeHa OCYIIECTBISIETCS IO CIEAYIOIIEMY aJTOPUTMY:

- INOAKJIIOYUTH JATYUK K YCTPONCTBY CBSA3U;

- B pazzene «[lapaMeTpbl nepeaadn» yKkazaTh MOPT, K KOTOPOMY IOAKIIOUEHO YCTPOMCTBO CBSI3H,
U 3HAUCHUA CKOPOCTHU 06MeHa, KOHTPOJIA YCTHOCTH U PCXKUMaA IMPOTOKOJIA, YCTAHOBJICHHLIC B
MIOJIKJTFOYEHHOM JIaTYHKE;

- B pasgenc «HoBble mapaMeTpbl mnepeaayd» YCTAHOBHTH JKejlaeMble 3HAUCHHS CKOPOCTH
oOMeHa, KOHTPOJISl YeTHOCTH, PEKHUMa IIPOTOKOJIA U CETEBOTO HIACHTU(UKATOPA;

- HaXaTh KHOIIKY «3amucaTh», MOCJIE Yero Oy/eT BBIAAHO COOOIICHHE ¢ MPOChOOi 0 Tepe3arpyske
JaTYNKA;
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HE 3aKpbIBas OKHA C COOOILIEHHEM, IMepe3arpy3uTh JaT4UK KPaTKOBPEMEHHBIM OTKIIOYEHHUEM
MUTAHUSA;

HaxkaTh KHONKY «OK», mocie yero OyneT mpou3BeACHO MOBTOPHOE YTEHHE HOMEpa JaTyuka, C
UCIIOJIb30BaHNEM HOBBIX MMapaMeTpoB WHTEpdeiica, U BhIIAHO COOOIIEHUE O pPe3yibTaTe 3aluch
apamMeTpOB.

[To ymomuaHUIO JaTYMK HAXOIUTCS B PEXKUME HOPMAJIbHOTO 3HEPronoTpediieHus, B cliydae
HEOOXOJMMOCTH TEpeBEeCTH JaTuuk B pexkuM IloHM:KeHHoe moTpedJieHHe MOYKHO
BOCIMOJIb30BaThCsl pasnenoM Hactpoiika 3Heprope:kumma, Ui 3TOro HEOOXOAMMO  BBIOpATh
HEOOXOUMBIN PHEPTOPEKUM M HaKaTh KHOMKY «3amucarb». B ciiydae ommoOku: «JlaTunk He
OTBEYaeT», yOeUTECh YTO HACTPOWKH yKa3aHHbIC B «[lapaMeTphl mepenaun» yKa3zaHbl BEPHO.

23 lna  HACTpOWKM €AMHHUIl U3MEPEHHs, peXuMa YCpeAHEHUs IUQpoBoro (uibTpa,

BKJIIOUEHUS/BBIKIIIOUEHHSI  allapaTHOro (UiIbTpa W BKIIOYEHUS/BBIKIIOUEHHUS] KOHTPOJIA JUara3zoHa
HE00X0/IMMO 3aIlyCTUTh MPOrpaMMy MOHUTOpHHTa, BbIOpaB MeHI0 «Ilyck—IIporpammbei—Midal5Tool
Modbus—MonuTopunr» Wik 3anycTuB Visualizer.exe W3 KaTajora, KyJa YCTaHOBJIEHA TMporpamma
Midal5Tool Modbus. Ilociie 3Toro Ha 3KpaHe MOSIBUTCS OKHO MOMCKA IaTYMKOB, MOKA3aHHOE Ha PUCYHKE

K.2.

¥ Modbus Mouck gatumkoe & cetn v1.2.1 o E @

Hanpnxenue NMATaHUA 3Heprope>mm {HODMaanblﬂ v}

MNapameTps! nepenaum

MopT YetHocTs [‘-Iemocm (Even) ']

CkopocTs {19200 v} Pexam [RTU v]

Q) ABTOM3TMYECKWUI NOUCK

Ykazats BpyuHyo

Mpumep: 2-5, 7, 8-10

Mowmck

WpenmpukaTop Homep TN SHepropexum

[ ok ][ Bowoa |

Pucynoxk K.2 — OxkHO moucka JaT4YlMKOB

B okHe noucka gaT4ukoB HEOOXOAMMO YKa3aTh MOPT, K KOTOPOMY HOJKIIOUYEHO YCTPOWCTBO CBA3H,

napamMeTpsl Iepefadd M crnocod MoucKa AaTyukoB. [Ipy aBTOMaTHYECKOM peXHMME HOUCK OyneT
BBITIOJIHATHCS 110 BCEMY JIMANa30HY JOMYCTUMBIX CETEBBIX MACHTH(HKATOpoB (0T 1 1o 247). B pyunom
PEXUME CITUCOK CETEBBIX UIEHTU(UKATOPOB HEOOXOANMO BBECTH B COOTBETCTBYIOILIEM IOJIE.
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B ciydae eciam ycTpoHCTBO CBSI3UM ObUIO MOJKIIIOYEHO MOCIE 3alycka MporpamMmbl, HEOOXOIUMO
Ha)XaTh KHONKY C JBYMS CHHHUMH IPOTHBOIIOJNIOKHO HANpaBIEHHBIMH CTpPEIKaMH JJIsi OOHOBIICHUS
criucka COM-nopToB.

Bribepure sHepropexuMm, B KOTOPOM Pa0OTAIOT JAaTYMKU (IO YMOJNYAHUIO JATYUKH HAXOIATCS B
pexume «HopMmanbpHBIII»), B KaKOM peXHMMe padoTaeT KOHKPETHBIA JaT4uK, OyAeT OTOOpakeHO B
TPEThEM CTOJIOLE B CIMCKE HAMIEHHBIX JaTYMKOB. B cilydae HECOOTBETCTBHUS PEaIbHOTO YHEPTOPEKUMa
U yKa3aHHOTO B HACTpOMKax: JaT4MK B pexxume «HopmanbHbIi», B HACTPOHKAX yKa3aHO «IOHMKEHHOE
norpelieHue» - NaHHBIE JaBIEHUS OyAyT HOPMAJIbHO CUUTHIBATHCS, HO H3-3a OTHPABKH KOMAaHIbI
JaTYMKy Ha 3alyck H3MepeHHs (HeoOXOAMMBIH B peXHUME IOHMKEHHOTO JHEpPronoTpedsieHus)
MUHHMAJIbHBII HHTEpBAI ONpoca JaTuhka OyaeT HeMHOro Ooibliie. B oOpaTHOM HampaBieHHMH, KOT/a B
HacTpoiikax ykazaHo «HopManbHbBIN», a JaTUUK B PEKUME «IIOHHUKEHHOE MOTpediieHue» NaT4uK Oyaer
BbI/1aBaTh MOCTOSSHHOE HEKOPPEKTHOE 3HAYEHME, T. K. IEpe] 3allpoCcOM HE OTMpaBISAETCS KOMaHAa Ha
U3MEpEHHE.

[Mouck wHaumHaercs mocie Haxatus KHOMKU «[louck». CHUCOK HAWJACHHBIX JTaTYMKOB
oToOpakaeTcs B TabJuIIe, PACcIONOKEHHONW B HIDKHEHW 4acTH OKHa moucka (pucyHok K.2)

[Tocne Toro kak Bce AaTYMKH OyIyT HaWIEHbI, HEOOXOAUMO HaxaTh KHOMKY «OK». Jlns xaxaoro
JaT4rKa Ha SKpaHe OyJeT 0ToOpakeHO OKHO, TokazaHHOe Ha pucyHke K.3.

© MMIA15 202598 =

0.2088 MMal oe || 2w

t t t t
54:30 55:00 55:30 56:00

Pucynok K.3 — OKHO MOHUTOpHUHTA AaBJICHUS

MacmTab rpaduka Mo ocu AaBICHUS ONPEACISICTCS aBTOMATHYECKH. MaciiTald mo ocl BpeMEeHH H
MHTEPBAJI OIPOCA HACTPAUBAIOTCS C MOMOIIBIO COOTBETCTBYIOIINX KHOMOK. B JIeBOM BepXHEM yIily OKHA
MOHHMTOPHHTA HAXOJUTCS KHOIIKA BbI30Ba MEHIO, KOTOPOE COACPIKUT CIEAYIOLIUE MYHKTHI:

— HACTpOMKa aTYUKa;

— KOppEeKLHMs Hyls JaTuuKa;

—  YHOOPSIOYHTH OKHA;

— YCTaHOBUTH TEKYIIUI MHTEpPBaJI OMpoca Ajsl BCEX NaTUUKOB;
— YCTaHOBUTH TEKYIIU MacmITad BpeMEHU ISl BCEX JIATYUKOB;
— BBIXOJ;

— CIIpaBKa;

— O IporpaMMe.

Ecnu npu ureHur U3MEpEeHHOTO JaBJIeHNUs BO3HUKHET ONIMOKA, TO BMECTO 3HAYCHHS U3MEPSIEMOTO
naBjieHus Oyaer otoOpaxkeHo coobmienne «Ommbka». bonee moapoOHy0 HHPOPMAITUIO MOXKHO YBUICTh
BO BCIUTBIBaIOIIEH mozckaske. [[ng ee oToOpakeHuss HEOOXOIUMO Ha)XaTh JIEBOM KHONKOW MBIIIM Ha
COOOIIEHNH.

Jiss M3MEHEHUs eIUHUI] M3MEPEHHUs, Mopsiaka HudpoBoro GuIbTpa, BKIFOUCHUS/BBHIKITIOYCHHS
anmnapaTtHOro GUiIbTpa W BKIIOYCHHS/BBIKIIOUEHNS KOHTPOJIS JUarna3oHa AaT4yuka HeoOXOIUMO BhIOpaTh
NyHKT MeHI0 «Hacrpoiika naTdumka» B OKHE, COOTBETCTBYIOIIEM A3TOMY aaruuky. Ha skpane Oyzaer
0TOOpaXeHO OKHO HACTPOWKH JaTurKa, MoKa3aHHoe Ha pucyHke K.4.
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HacTpoiika gatumka

Homep TeHsonpeobpasosatens 346103
[OnanasoH 0-1Mrlla

EamHnubl nsmeperna [MI'Ia v]
Mopsaok WidpoBoro PunLTPa 1 =
AnnapaTtHet PunbTP [SOI'u v ]
KoHTpons mmanasoHa [BKmoueﬂo v]
Bepcus MO patunka 1.003.003
Wnenmueuxkatop MO patumka 09D6B836
KonuyecTso o6HyneHui natunka 9
[ ok ][ oOmewa |

Pucynok K.4 — OkHO HACTpONKH AaTYMKA

[Top30BaTEMIO JOCTYITHBI CIICYIONTHE HACTPOUKH JaTUHKa.

2.3.1 Equnuiibl u3MepeHus Ui IpeACTaBICHUs pe3ybTaTa u3MepeHus. BoiOop enuHuIl n3MepeHus
noka3aH Ha pucyHke K.5.

-

Hactpoiika gatumka

Homep TeHsonpeobpasosatens 346103
[nanasoH 0-1Mlla

EavHnusl usmeperns [Mﬂa v]
MopsAaok LWPPOBOro Puns E?la

MMa |
AnnapaTtHot PunbTP 6ap

Psi
KoHTpons aanazoHa Kr/cm2
Bepcus N0 patumka o

‘o

Wnenmueuxatop MO patumka 09D6B836

KonuuecTso obHyneHuit natunka 9

[ OK ][ Omvena ]

Pucynox K.5 — Beibop eaunui usmepeHus

2.3.2 B natumnke peanu3oBaH HUGPOBON OJHOPOAHBIN HEPEKYPCUBHBIN (PUIBTP, 0OeCTICUnBAIOIINN
JIOMOJIHUTEIbHYIO (PUIIBTPAIIMIO CUTHAIOB NEPBUYHOIO MpeoOpazoBaTels JaT4UMKa U CIIOCOOCTBYIOIIMN
CHIDKEHHIO YPOBHS IIYMOB B pe3ylibTaTax usMepenus. [lopsaok GpuiabTpa 3amaeTcs B COOTBETCTBYIOIIEM
1oJie OKHA HacTpouku (pucyHok K.4).

2.3.3 Kontponb nauamnaszoHa. llpu BKIIOYEHHOM KOHTpPOJIE JMalia3oHa MAATYUK OCYLIECTBIISIET
IIPOBEPKY U3MEPEHHOTO JIaBJIECHUS Ha BBIXOJ 3a TPAHUIIB] IMaNa30Ha U3MepeHus. B ciydae mpeBblieHus
BEepXHEH TpaHMIbI M3MepeHHs Ha 5% OT jauana3oHa U Oosiee, B KauecTBE pe3ysbTaTa H3MEpEeHUs
Bbiaetcs koa +INF (cm. 1.7.2.1 nmpunoxenuss «M»). Ilpu BbIxome m3mepsiemoro naBiieHus Ha 5% oOT
nuanasoHa ¥ Ooyiee 3a HM)KHIOIO TPAHHUIy TUara3oHa U3MEPEHHUs B KayecTBE pe3yibTaTa M3MEpEHUs
BbIaercs Kof -INF (cMm. 1.7.2.1, npunoxenust «M»).

234 Ounetp obecreunBaeT  JONMOJHUTEIbHYIO  (DUIBTPAIIMIO  CUTHAIOB  IMEPBHUYHOIO
npeoOpa3oBatelis JaTYMKa M CIIOCOOCTBYET CHMIKEHHIO YPOBHS IIYMOB B pe3ysbTaTaxX H3MEPEHHH.
Brutouenne ¢uibTpa yBENIMYMBAET BpeMs, HEOOXOIUMOE AJIsi MpPOBEIEHHs H3MepeHHs. Bo3MoxxHbIE
BapUaHThI BKIIOUCHUS PrIbTpa: BeIKIFOYeHO, SO, 601,
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3 IIpoBepka xaT4ynka

3.1 Jlna mpoBeneHuss MPOBEPKH JaTYMKA MOCIE HACTPOMKH HEOOXOIWMO BBIAEPKATh JATYUK BO
BKJIIOUEHHOM COCTOSIHUU B TeueHue 30 MUH.

3.2 HenocpencTBeHHO mepea MNPOBEACHUEM HU3MEPEHUN PEKOMEHIYeTCsl moAaTh Ha JaT4MK
nasieHue, cocrapistoniee 80-100 % ot BepxHero npejena u3MepeHusl.

3.3 [IpoBepka naTuMKa 3aKiIO4aeTcs B IMOJadye Ha JaTYMK JaBJIEHUS M CpaBHEHHE 3HAuYCHUs
JaBJICHUA, ITIOKa3aHHOI'O JaTYUMKOM, C 3aJaHHBIM. Pe?)y.HBTaTBI U3MCPCHUA I KaKAO0Tro JaTYruKa
OTOOPaXXArOTCSI B COOTBETCTBYIOIIEM 3TOMY JAaTYMKYy OKHE MOHUTOpWHTA naBieHus (pucyHok K.3). Ecnu
MOrpeIIHOCTb U3MCPCHUS NABJICHUA NATYUKOM HC IMPCBBIIIACT IMOTPCIIHOCTH, yKaBaHHOﬁ B IMacropTe, TO
JATYNK CIYUTACTCS pabOTOCTIOCOOHBIM, & HACTPOMKA M OMPOOOBAHKE — 3aBEPIICHHBIMHU.

4 Koppexkuus HYJIsl JaTYMKA
4.1 Bo Bcex nmaTuumkax NpeAyCMOTpeHa KOPPEKIUS CMEIIECHHs HayalbHOTO BBIXOJHOTO CHUTHAJA
(xoppekuus HyJis1). Koppekiuus BBITOIHAETCS MO CIEAYIOMIEMY AITOPUTMY:
— BbIOpaTh B OKHE MoOHUTOpHHra aaeieHus (pucyHok K.3) myHkt meHto «Koppekuus Hyms
JaT4rKa», MOCJIE Yero Ha dKpaHe 0TOOPa3UTHCS OKHO:

Koppekuus Hyns gatumka

(O YcraHoBKa 33BOACKUR HACTPOEK
@ KODDEK“MQ CMELW EeHUA HAYANBbHOMO BbIXOAHOMD CUrHaNa AaT4YuKa

YcraHosneHHoe AaBneHue 0 MNa v \

l 0K J[ Ortmena ]

Pucynox K.6 — Koppeknus Hyms qaTanka

— IOJAaTh Ha JaT4YMK JABJICHUE, PABHOC HIDKHEMY IIPEETy U3MEPECHHUS;
— BBECTU YCTAHOBJICHHOE 3HAYEHUE JaBJICHUSA B II0JIE «YCTAHOBJICHHOE MABJICHUE» U HaXaTb
kHONKY «OK», mocie yero 6yzeT BblJaHO COOOLIEHNE O PE3YJIbTaTe MPOBEACHUS KOPPEKIIHH.
4.2 ]Ins OTMEHBI BCEX MNPEABLAYIINX KOPPEKUUH HEoOXOIUMO BHIOpAaTh MYHKT «YCTaHOBKA
3aBOJICKMX HACTPOEK» U HaXaTh KHONKY «OK».
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[Tpunoxenue JI
(o0s3aTeNIbHOR)

IIporokoa oomena Mida

1 Onucanne nporokosaa Mida

1.1 IIporokon Mida ompenensieT CTpyKTypy COOOIICHHI, KOTOpas MCIOIb3YETCS M PACIO3HACTCS
YCTPOMCTBaMH, MOAKIIOYaEMBbIMH K KaHAITY MepeIadl JaHHBIX (MarucTpaliv WK JUHUHA CBS3H).

1.2 TIporokon Mida omuceiBaeT crmoco0 3ampoca YCTPOMCTBOM JOCTyIa K IMPeoOpa3oBaTelIsiM,
croco0 OTBETa Ha 3aMpPOChl, METO/IBI OIPEIeTICHHsI OIMOOK U peaKINK Ha OITHOKH.

1.3 Mida ycranaBiuBaeT, KaKk yCTPOWCTBA pPAaclO3HAIOT NMpeJHA3HAYCHHBIE IS HUX COOOIICHMS,
OTIPECTSAIOT TPENNUCAaHHBIE UM JIEHCTBUS, BBIACIAIOT JaHHBIC WM WHPOPMAIMIO W3 COOOIICHUH, a
TaKKe Kak YCTPOHWCcTBa GOPMUPYIOT OTBETHBIE COOOIIICHHUSI.

1.4 Mida npenrmosaraet OJHO aKTUBHOE YCTPOMCTBO B TMHUM (MacTep — Master) U 0JIHO MaCCUBHOE
MOJYMHEHHOE YCTPOMCTBO (IMOJYMHEHHBINA — Slave).

2 ®u3nyeckne XapaKTePUCTUKH KaHAJIA MepeJady JaHHbIX

2.1 Cniocob nepenauu JaHHBIX — ACHHXPOHHBINA TOTYAYTIEKCHBIM.

2.2 CxopocTts ¢ukcupoBanHas — 9,6 Koox.

2.3 ®opmar nocklUIKH (Kazapa) GUKCHUpoBaH (cM. pasznen 4).

2.4 MakcumalibHOE  paccTosiHMe Tiepemaun 0e3 moBToputenedt s mHTepdeiica UART He
6onee 20 M.

3 O0MeH cO00IIEHUAMH B TMHUHU CBSI3H

3.1 IIporokon Mida moapasymeBaeT Hajau4We B JIMHUHM TOJBKO OJHOTO BEIYIIETO YCTPOHCTBA
(Master) 1 0JTHOTO TOTYMHEHHOTO UJIM BEAOMOI0 ycTpoicTa (Slave).

KomanaHo-uHpopManimoHHbIii 0OMEH COOOIICHUSAMU B JIMHUM CBSI3M PEaU3yeTcCsl MO0 METOAY
Beqylmuii-BenoMelil (Master — Slave) B makeTHOM peXHMME IO NMPUHIUIY «3alpOC-OTBET», IIPU KOTOPOM
TonbKo Master MokeT HadaTh 0OMeH (BbiAaTh 3ampoc). [logunnenHoe yctpoiicTBo (Slave) mo 3ampocy
BEIYyIIEro MPUHUMAET JaHHbIC, TIEpeacT 3anpalniiBacMble JaHHBIC WM BBIMOJHSIET YKAa3aHHBIC BETYIIHM
IEUCTBUSL.

3.2 lannmatvBa TpOBEAEHUS OOMEHa BCerJa WCXOAMT OT BEAYyIIEro ycrpoiictBa. Bemomoe
YCTPOWCTBO BCETJa CIyIIaeT JUHUIO CBsI3H. Master moaet 3anpoc (IOoChIIKa, MOCIeI0BaTeILHOCTh OalT)
B JINHUIO U TEPEXOJUT B COCTOSIHME MPOCTYIIMBAHUS JUHUU CBs3U. Begomoe ycTpoWCTBO OTBEUaeT Ha
3armpoc.

3.3 Master MOXeT IepelnaBaTh Cleayollee COOOIIeHHe Ccpa3y MO TOJIYYeHUIO OTBETa Ha
npeapiaymee (MO0 Mo OKOHYAHUIO BPEMEHHU OJKHJIAHHUS ).

3.4 IIpy HEBO3MOKHOCTHU BBINOJIHUTH NpeAnucaHHble aAercTBus Slave gopmupyer cooOuieHne 00
olIMOKe M OTCBIJIAET €ro Kak OTBETHOE COOOIIECHHUE.

4 ®opmar kagpa
4.1 Kanps! 3ampoca u oTBeta 1o npotokoiny Mida uMmeroT GpUKCHpOBaHHBIA GopMar U comepkar
CJIeyIOIIMe T0JIs, TpuBeieHHbIe B Tabymie JI.1.

Taonumnoa JI.1

Jnuna Kon KonTponsHnas cymma
cooOmieHust | GyHKIUU Hlanipie (CHS)
1 Gaitr 1 Gaitr or 1 10 252 Gaiir 2Galita__
MIagmmii | crapmmii

— IJIMHA COOOIEHHMSl — KOJIMUYECTBO OalT B coolOmeHnu. OTBET TaKKe HAYMHAETCH C JUIMHEI
COOOIIIEHUs, KOTOPOE HE MOXKET OBITh OoJbIIe 255 OaiT.
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— KoA (YHKUMHM — OILMOHAJIBbHOE IO0JIEe, KOTOPOE COOOIAeT BEJIOMOMY YCTPOHCTBY Kakue
JAaHHBIC WM BBITIOJIHEHHE KaKOTO JCHCTBUSA TpeOyeT OoT Hero Beayliee yctpoictBo (Master).
B oTBeTe MOXET OTCYTCTBOBATS;

— JaHHBbIe — Ha0op OaiiT, cofepKallye JaHHble HEOOXOUMbIE IOJJUNHEHHOMY YCTPOWUCTBY AJIS
BBITIOJIHEHUS 33JaHHOW MacTepoM (yHKIUM wiu (B OTBeTe) HMH(GOPMAIHMIO O pe3yibTare
BBINOJIHEHUS YKa3aHHBIX IeicTBUi. J[nuHa 1 GpopMaT mosis 3aBUCUT OT HOMepa (QyHKIINH;

— KOHTPOJIbHAasi CyMMa — KOHTPOJIbHAs CyMMa BCEX NpeAbIAYIIMX nojiei kagpa. KonrposbHas
CyMMa HCIOJIb3YeTCsl MPUHUMAIOIIEH CTOPOHON JIsi KOHTPOJIS MPUHATOW HMH(pOpMAIMM Ha
npeaMer oOHapyKeHMsl OIIMOOK mepefadd. ANrOpuTM pacdyera KOHTPOJIBHOM CyMMBbI
MIPUBEJICH B paszjerne 5.

4.2 ®opmar kaxaoro Oaita ykazad B Tabnure J1.2.

Taomnuma JI.2

XapaKTepucTHKa 3HaueHne
Cucrema KOAUPOBAHUS 8-Mu OuTOBasA ABOMUYHAS
Crapr 6ur 1
Yuciio OUT JaHHBIX 8
KoHTposs ueTHOCTH HET
Cror our 1

S PacyeTr KOHTPOJILHOM CYMMBbI H BO3MOKHbIE OLIMOKH

5.1 Bo Bpemst oOMeHa JaHHBIMU MOT'YT BO3HHUKATh OUTHOKH ABYX THUIIOB:

— KOMMYHUKALIMOHHbIE OIIMOKH, CBSI3aHHBIE C HCKAKEHUSAMHU MpU Iepenade (TpaHCHOPTHUPOBKE)
JaHHBIX;
— OmuOKN PyHKIIMOHUPOBAHHMSL.

5.2 KoMMyHUKaIIMOHHBIE OIIMOKU OOHApY>KUBAIOTCS MPU TOMOIIM KOHTPOJIbHOW cymwmbl. Ilpu
oOHapyXeHHH OIIMOOK COOOIIEHNE CYMTAETCS HEJOCTOBEPHBIM, U B Cllydyae MpHEMa €ro MoA4YMHEHHBIM
ycrpoiicTBoM (Slave) BblIaeTcsi COOTBETCTBYIOLIee coobmieHne o0 ommbOke. B stom ciydae Master
MO>KET OPraHU30BaTh MOBTOPHYIO Mepeaavy, 1100 NpeANpUHATh Ipyrue AeHCTBUS.

5.3 Anroputm pacuera KOHTposibHOM cyMMbl (CHS) Bkirodaer ciieyromuii nopsaoK AeHCTBUMI:

- 3arpy3uth B 16-0utHbIM peructp (nanee CHS-peructp) 3nauenne 0x0000. B aTom peructpe
OyZIeT XpaHUTHCS Pe3yabTaT BEIYUCICHHUS KOHTPOJIBHOW CYMMBI.

- BeIMOMHUTE oneparnuio «ClIoKeHue» MEeX Ty epBbIM 0aliTom coobmenus 1 CHS-peructpom.
Pesynbrar nomectuts B CHS-peructp.

- IloBTOpUTH MIar 2 mjst Bcex OalT COOOMIEHHS, KpoMe OalT KOHTPOJIBHON CyMMBI.

- Bemnonnuts onepanuto «HE» mst CHS-peructpa. Pezynsrar nomectuts B CHS-peructp.

- YBenuuuth Ha «1» 3Hauenue CHS-peructpa.

PesynbTat BhIUMCIIEHUS KOHTPOJIBHOM cyMMBbI OyeT HaxoauThesi B CHS-peructpe.
5.4 ®parMeHT MporpaMMBbl, HCTIOIB3yEeMOH JJI pacdeTa KOHTPOIbLHON CyMMBI:

// buff — 6ydep ¢ coobmennem
INT16U CalcCHS(INTO8U *buff)
{
INT16U summ = 0;
if (buff)
{
for INTO8U i = 0; i < buff[0]-2; i++)
summ += buffJi];
summ = (~summ) + 1;
}

return summ,
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5.5 KoHTponbHasi cymMMa nepeiacTcsl B IMHUIO CBSI3M, HAYMHAsS ¢ Mutaamiero 6aira (cm. tabm. JI.1).
5.6 CooOmenust 06 ommOKkax UMEIOT cleayromuid Qopmar, nmpuBeleHHbI B Tabmuie J1.3. B
tabymie J1.4 nepedyrciieHbl BO3MOKHBIE KOJIBI OITMOOK C MX OIMMMCAHUEM.

Taomnuma JI.3

Jnuna KonTposibHas cymma
coobuIeHus! Kon ommbxn (CHS)
0x04 1 Gaitr 20giita___
miagumit | crapmmit

Taonumga J1.4

Kon Ha3zBanue
OIIHOKH

0x00 Hert ommbok

0x01 HexkoppekTHbiit (hopMaT KOMaHIbI

0x02 OmnOka YTeHus JaHHBIX

0x03 OmmoOKa 3anmcy JaHHBIX

0x04 HexoppekTHast KOHTpOJIbHAA CyMMa

6 Komannsl nporoxosa Mida
6.1 IIporpammHuoe obecredeHue JaTurnKa MoIIEPKUBAET MIECTh KOMaHI.
6.1.1 Urenue 32-OMTHOrO BEIIECTBEHHOrO YMCIA C IUIaBaromied 3amsaToi (manee uuciaa FP) us

Flash/EE — kon ¢dyakmuu 0x00. dopmar 3anpoca npuseneH B Tadbmwie J1.5. @opmat orBeTa — B Tabinie
JL.6.

Taonuuma JL.S

JIMHA Ko KouTtponsHas cymma
A g Howmep uncina P ™

coo0IeHus byHKIIMN (CHS)
0x05 0x00 1 Gaiit 20afia
MJIaamunun | CTapmmnmn

Taonumna JI.6

Jnuna KonTposibHas cymma
N S—— Pezeps 3HaueHHe Ynciia (CHS)
0x08 0x00 4 Gaiita 2 Oaiita .
MJTAIIIH A | CTapIIni

3necr u panee ¢opmar umciaa FP momHocteio coorBercTByer cranmapty IEEE754. Bo Bcex
COOOMICHUSAX TIEPBBIM OAWT COACPKUT Miammui O0aT maHTucchl unciaa FP. Hmwke mpuBenen mpumep
kona (mns [IK pabotaromux B ¢popmare little endian), mo3Bossiromuid moxy4uts FP 4ucio u3 oTnenbHBIX
0aliT coOoOIIEHUS:

typedef union

{
INTO8U fbyte[4];
FP32  value;

} FP32EXxt;

FP32 GetFP32Value (INTO8U *Msg)

{
FP32Ext Var;
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Var.tbyte[0] = Msg[2];
Var.tbyte[1] = Msg[3];
Var.tbyte[2] = Msg[4];
Var.tbyte[3] = Msg[5]

}

b

b

6.1.2 3anucek yucna FP Bo Flash/EE — xox gynkmuu 0x01. @opmar 3anpoca mpuBeeH B TaOJIHIIE
JI.7. ®opmar orBeta — B Tabmuie JI.8.

Taonuna JL.7

Jnmuna Kon KonTposbnas cymma
N S— yHicin Howmep uuncna 3HayeHue yncina (CHS)
0x09 0x01 1 Gaiir 4 Gaiira 20aifra__
MUTa TN | CTapuInit

Tadonunpa JI.8

Jnuna KonTposbnas cymma
N S— Pesynprar 3anucu (cMm. Tabnuity A.S) (CHS)
0x04 1 Gaidr 20aita____
MJIa TN | CTapIInit

6.1.3 Yrenue uncna FP u3 RAM - kon ¢pynkuuu 0x02. dopmar 3anpoca npuseneH B Tadauie J1.9.
®opmart oTBeta — B Tabnure JI.10.

Taobnunga JIL9

Jnuna Kon KonTposbhHas cymma
coo0IeHus byHKIIMHN Howmep uncia (CHS)
005 0x02 1 Gaitr 2 0aiita_
MJIaAIInu | CTapmmnmn

Taonuma JI.10
Jnunaa

KonTposbHas cymma

N - Peseps 3HaueHue yucia (CHS)
008 0x00 4 Gaiira 20aiita
MIaamunun | CTapH_H/II/I

6.1.4 Urenue 6aiira u3 Flash/EE — xox ¢ynkiuu 0x04. dopmart 3anpoca npuseneH B Tadmauie JI.11.
®opmart oTBeTa — B Tabnue JI.12.

Taonumnpa JI.11

Jnuna Kon . KonTposbnas cymma
coo0IeHus byHKIIMHN Howmep batita (CHS)
0x05 0x04 1 Gaitr 20aiita_
MJIaAIInu | CTapmmnmn

Taonuma JI.12

Jnuna . KonTponbHas cymma
N — Peseps 3HavyeHue Oaiita (CHS)
0x05 0x00 I Gaitra 2 Oaifra

MJIa I | CcTapluui
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6.1.5 3anuce Gaiita Bo Flash/EE — kon ¢dyakmum 0x05. @opmar 3anpoca npuseneH B Tadauie JI.13.
®opmart oTBeTa — B Tabnue JI.14.

Taonunpa JI.13

Jnmuna Kon o . KonTposbHas cymma
N — (yHKLH Howmep 0Oaiita 3HaveHue Oaiita (CHS)
0x06 0x01 1 Gaitr 1 Gaitr 20aifra___
MIagmmii | crapmmit

Taonuna J.14

Jnuna KonTposbHas cymma
N S— Pesynprar 3anucu (cMm. Tabnuity A.S) (CHS)
0x04 1 Gaitr 2 Oafita _
MJIa TN | CTapIInit

6.1.6 Urenue skcnoneHrumanpHoro uyucia u3 Flash/EE — xox ¢ynkmuu 0x08. dopmat 3ampoca
npuseneH B Tabnuue JI.15. @opmar orBera — B Tabmuie JI.16.

Taonunga JI.15

Jnmuna Kon KonTposbnas cymma
coo0IeHus byHKIIMN Howmep uncia (CHS)
005 0x08 1 Gaiir 2 0aiita_
MIagmmi | crapmmii

Taonuna J.16

Jnuna KonTposbnas cymma
N - Pezeps 3HadeHUE Yncia (CHS)
0x08 0x00 4 Gaifra 20aiita___
MJIaammnun | CTapmunun

7 Onucanue JaHHBIX JaTYHKA

7.1 Onucanne yncen FP Bo Flash/EE c ykazanuem pexxuma aoctyna npuseaeHo B tadbmune JI.17.
[Ipu mombITKE YTEHHS/3aIUCH YHCENl ¢ HOMEpPaMH, OTIIMYHBIMU OT MPHUBEACHHBIX B TaOiule, JaT4uK
Oyner BbImaBaTh coobmieHue o6 omuOke ¢ komom ommbku 0x01 (cm. pasmen 5.6). AHamormuHoe
cooO1eHue OyJeT BbI1aBaTh MPU MOMbBITKE 3alMCU YUCEII, JOCTYIHBIX TOJIBKO JJI YTEHUS, U TPU 3alHCH
HEKOPPEKTHBIX 3HAYECHU .

Taonuma J.17

Howmep Hoctyn Onucanue

0 Urenne | Koaddumment ay

1 Yrenue Iy

2 Yrenue aop

3 Yrenue ajg

4 Yrenue aj;

5 Yrenue ap

6 Yrenue azo

7 Yrenue az;

8 Yrenue az

9 ;IZEI:IZI: Cwmemenue nyns dP
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7.2 Bce FP uncma B RAM nocTynmHBI TOJBKO IJis YTeHUs. VX onmcaHWe MpUBEICHO B TaOIHIE
JI.18. IIpu monbITKE YTEHUS YKCET C HOMEPaMH, OTIMYHBIMU OT NMPHUBEICHHBIX B Ta0OnHIe, JaTYUK OyAeT
BBIZIaBaTh coodmieHne 06 ommoke ¢ kogom omuoku 0x01 (cMm. pasaen 5.6).

Taonuma JI.18

Howmep Onucanue
0 Kog AIII no xaHany naBiieHuUs
1 Konx AIIII nmo kanany Temieparypsl
2 JlaBjieHUE B 3aJaHHBIX €IMHULIAX U3MEPEHUS

7.3 Onucanue 6aut Bo Flash/EE c ykazanuem pexxuma noctyna npueneHo B tadnuue JI.19. [Tpu
nonbiTKe uTeHus: 6aiT u3 Flash/EE ¢ Homepamu, oTIMYHBIME OT TpUBEIEeHHBIX B Tabnuie JI.19, natunk
Oynet BbImaBaTh cooOmieHne o0 ommobOke ¢ kogom ommbOku 0x01 (cm. pasmen 5.6). AHaIOTHYHOE
cooO1ieHue OyaeT BhIIaBATHCS MIPH MOMBITKE 3aITUCH OAUT JOCTYITHBIX TOJBKO JJISl YTCHUS, U TIPH 3aIUCH
HEKOPPEKTHBIX 3HAYCHUH.

Ta6bnauma J.19

Howmep Joctyn Onucanue Paspen
0x00 - LSB*
Ox01 Urenue | CepuifHblii HOMEp aTYUKA 7.3.1
0x02 P P >
0x03
0x04 UYUrenne | Enuuuiel u3MepeHus Ui AUMarna3oHa JaTYuKa
0x05 Hrenue Envnuner uamepenus 11 pe3ynbTaTa 7.32
3anuce FUTHIH p J pesy
0x06 Hrenue KonuuecTBO TOUEK yCpenHEHUS 7.3.3
3anuce
0x09 Urenne | AnmapaTHblil QUIBTp ISl KaHaJIa AaBJICHUS
= 7.3.4
0x0C 3anuch | AnmapaTHbIN QUIBTP IS KaHAJIA TEMIIEPATyPhI
0x0D Urenne | [lopor oOHyneHMs
0xOE - LSB . 7.3.5
OxOF Urenne | KonmdecTBo mpoBeIeHHBIX OOHYICHUN
0x10-LSB | Yrenne | MHTEepBan BeIIa4M pe3yabTaT U3MEPECHHS B PEKUME 736
Ox11 3anuch | HENPEPBIBHOI'O U3MEPEHUS o
Yrenue
0x12 amHcE 3ape3epBUPOBAHO 7.3.7
Utenue | KoHTpoab BhIXOAA U3MEPSIEMOM BEIMUHMHBI 3a JUANIa30H
0x14 7.3.8
3anuch | U3MEpEHUs
0xF8 - LSB
0xF9
OxFA Urenne | Bepcus mporpaMMHOT0 oOecrieueHus JaTanKa 7.3.9
0xFB
0xFC - LSB
0xFD Yrerme NnentrudukannoHHbiii HoMep (KOHTPOJIbHAS CyMMa) 73.10
0xFE MPOrPaMMHOTO OOeCTIeueHuUs JaTYNKa
OxFF
[Ipumeuanue

* LSB — mutaqmunii 3Havarui 0anT
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7.3.1 CepuiiHblii HOMEp AaTYMKA 3aMUCHIBACTCS B BHJE 32-OMTHOTrO I1€70r0 O€33HAKOBOTO YHCIIA.
Muammmii 6aiT uncia xpanuthes B Oaiite ¢ HomepoMm 0x00, craprmii — 0x03.
7.3.2 B Tabmume JI.20 mepedncieHbl BO3MOXKHBIE €IWHUIIBI U3MEPEHHUS JTMara3oHa U pe3yibTaTa
M3MEpEHUs C YKa3aHHEeM COOTBETCTBYIOIIETO 3HAUYCHUS OaifTa.

Taonuuga JI.20

3HayeHue Onucanue

0 ITa

1 klla

2 Mlla

3 Bar

4 PSI

5 Kre/em”

6 MM.PT.CT

T* 9 OT nuarna3zoHa U3MEpPEHUs
[Ipumeyanue
* JIoCTYITHO TOJIBKO JUIsl pe3yJibTaTa U3MEPEHUS

7.3.3 Konmn4ecTBO TOYEK yCpPEeIHEHHs MCIONIb3YeTCs Ul MPOrpaMMHON (MIBTpALlUU PE3yJIbTaTOB
aHaIoro-nmu¢pPOBOro Mpeodpa3oBaHusl CUTHAIOB TEH30MPEOOpa3oBaTEIIs TaTIYNKA.

7.3.4 BriroueHUe/BBIKIIOUEHNE annapaTHOro ¢puibTpa, crosmero Ha Bxone ALl B Tabmuue JI1.21
TIePEYHCIICHB BO3MOXHBIC PEKUMBI pabOThI (PUIIBTpA.

Taonuma JI.21

3HaueHue Onucanue
0 (GUITBTP BBIKITIOYCH
1 ¢unbTp Ha 50 'y
2 ¢bunpTp Ha 60 I'x

7.3.5 Ilopor oOHyNmeHUs 3amaeTcss B MPOIEHTAaX OT JMama3oHa HW3MEPEHUsS | ONpenersieT
MaKCUMAaJbHBIM YXOJ HYJIsI, KOTOPBIH BO3MOKHO CKOPPEKTHPOBaTh. B cilydae, Korjga HOJIb yXOOUT Ha
OOJIBLIYI0 BEIMYMHY, KOPPEKTHPOBKA HYy/Is HEBO3MOXKHA. [IpuM KaxIol KOPPEKTUPOBKE HYJSA
MIPOU3BOIUTCS YBEIMUECHUE CUCTUMKA «KOJIMYECTBO OOHYIICHUI».

7.3.6 IaTepBan BbIauu Pe3ysIbTaTOB B PEKHUME HEMPEPHIBHOTO M3MEPEHUS, MEPEX0] B KOTOPHII
OCYILIECTBISICTCS TPH 3aMbIKaHUM JUHUU RXD Ha oOmuii mpoBoj («3eMiIi0») NMPH BKIIOYCHUH TMTUTAHUS
naruuka. MaTepBan 3agaercsa B Mc.

7.3.7 BpeMeHHO HE aKTyaJIbHO (3ape3epBUPOBAHO).

7.3.8 [Ipy BKJIIOYEHHOM KOHTpOJIE JWana3oHa OaT4YUK OCYHIECTBIISIET MPOBEPKY H3MEPEHHOIO
JABJIEHHs Ha BBIXOJ 3@ I'PAaHULBI Juana3oHa M3MepeHHus. B ciydae npeBbILIEHUS BEPXHEW I'paHULIbI
JManazoHa u3MepeHus Ha 5% oT quanazoHa U 0osiee B KayecTBE pe3yibTaTa U3MEpPEHHsI BBIAAETCS KOJ
+INF. Ilpu BbIXOAE HM3MeEpseMOro JaBieHUs Ha 5% OT Auana3oHa U Oojiee 3a HIDKHIOI TPaHUILY
Juana3zoHa MU3MEPEHUS B KauecTBe pesyJbraTta MU3MEPEHUS BBIIAETCS KO
—INF. BxiroueHue KOHTpOJIS [Mala3oHa OCYIIECTBISETCS 3alMChbI0 3HA4YeHMs 1, BBIKIIOUEHHE —
3anucero 3HadeHus 0.

7.3.9 Kaxnas mudpa Bepcuu MporpaMMHOro obecriedeHus: 3amnuceiBaercsi B BCD-¢gopmate ¢
ucrnosib3oBaHueM 4 6ur. dopmar, B KOTOPOM 3alMCHIBAETCS BEPCHsS IMPOrPaMMHOIO OOECleyYeHHUs,
npenacrasieH B Tabnuie J1.22.
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Tabnuma JI.22
Homep Bepcun

Homep peBusun
IPOrPaMMHOT0 00eCTieYeHHS IPOTPaAaMMHOTO 00eCTICUeHHSI
nudpa 1 \ ndpa 2 nudpa 3 \ nudpa 4 \ nudpa 5 | mudpa 6 \ ndpa 7 \ nudpa 8
8 our 12 6ur 12 6ur

Crapmuii 6ut Munanmmii 6ut

Tun uaTepdeiica u mpoTokoa

7.3.10 UneHTH(UKAIIMOHHBIM HOMEPOM TPOTPAMMHOTO O00ECMEYeHHS SBISACTCS KOHTPOJIbHAS
CyMMa, pacCUMTaHHas Ha OCHOBE OAaMT MCHOJHSIEMOro Kojaa mporpammbl mo anroputmy CRC32. Jlns
KOKIOW BEPCHU MPOTPAMMHOTO OOECICUeHUs 3HaueHHWE WICHTHU(PUKAIMOHHOTO HOMEpa SBISICTCS
YHUKQIbHBIM.

7.4 Onucanne SKCIIOHSHIIMALHBIX YHCEN, TOCTYMHBIX 71 YTEHUs, MpUBeAeHO B Tabmuie J1.23.

Taonunpa JI.23

Howmep Onucanue
0 HrkHaAs rpanuna auanazoHa U3MEpEHUs
1 BepxHnsisg rpanuiia nuanazoHa H3MEpeHUs

@®opmar uyucen ¢ muaBaromeid Toukoil B ¢opmare BCD (ymakoBaHHBIA JBOMYHO-AECATHUHBINA
dbopMat) ucnonb3yercs Uisl TOro, 4ToObl Mpu (POPMHPOBAHUHU CTPOKOBOTO IPEACTABICHHUS YHUCIIa HE
UCTOJIb30BaTh MpeoOpa3oBaHUE JBOMYHOW MAHTHCCHI B JIECATHYHYIO, MPHUBOMSIIICE, KaK MPABUIO, K
MOSIBJICHUIO YHCIIa, TPUOJMIKEHHO paBHOTO ucxomHomy. Hampumep, 0.15 Oymer mpeoOpa3oBaHO B
0.14999. Takum o6pa3om, mantucca B BCD ¢Qopmare TouHO mpeoOpa3oBBIBAcTCI B CTPOKOBOE
npeactaBieHne. Ywcio B Takom Qopmare 3aHumaer 4 Oaiita, 3 OaifTa 3aHUMaET JECATUYHAS
HOpMaJIM30BaHHAs MAaHTUCCA, B OCTaBIIeMCS OaiiTe JeCATHYHBIA TMOPAJOK CO CMeEIIeHHeM .
Makcumanbabiii opsiiok 0xOF, crapmias Tetpaga crapiiero 6aita MaHTHCCHI BCETZIa COJEPYKUT HOJb.
B Tabauue JI.24 npeacraBieHbl pUMeEpHI YUCeN B 3TOM (hopMmate:

Taonuma J1.24

Yneio Ilopsiaok ManTHcca
EXPS BCD2 BCD1 BCDO
1.46210° 0x08 0x01 0x46 0x20
8.567810° 0x0D 0x08 0x56 0x78
3.9085007 0x04 0x03 0x90 0x85
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[Tpunoxenne M
(oOs13aTenbHOE)

IIporokoa oomena Modbus

1 Onucanne nporokosna Modbus

1.1 IIporokon Modbus onpenensieT CTpyKTypy COOOIIEHU, KOTOPasi HCIIOIb3yeTCsS U PACIlO3HACTCS
YCTPOMCTBAMH, MOAKIIOYaEMBIMH K KaHAITY MepeIadd JAHHBIX (MarucTpaliv WIHA JUHUHA CBS3H).

1.2 Modbus omuchIBaeT crmocod 3ampoca yCTPOHWCTBOM JOCTYIa K JIPYTUM YCTPOHCTBaM, CIOCO0
OTBETa Ha 3aMPOCHI, METOJIbI ONIPEICICHUS OIUOOK M PEaKIUK Ha OIIHOKH.

1.3 Modbus ycranaBiuBaeT, KaKk YCTPOMCTBA PACMO3HAIOT MpeAHA3HAYEHHBIC JUISl HUX COOOIICHMSI,
OTIPECTISAIOT TPEINUCAaHHBIE UM JIEHCTBUS, BBIACIAIOT JaHHBIC WM WHPOPMAIMIO W3 COOOIICHUU, a
TaKKe Kak YCTpOHWCcTBa GOPMUPYIOT OTBETHBIE COOOIIICHMSI.

1.4 Modbus mnpenmnosnaraer ogHO aKTHBHOE (3alpalllMBAIOLIEE) YCTPOICTBO B JIMHUHU (MacTep —
Master), KOTOpO€ MOXET ONpalluBaTh MHOXECTBO IMACCHUBHBIX IMOJYMHEHHBIX  YCTPOMCTB
(mogunHeHHBIH — Slave), oOpaIiasch K HUIM 110 YHUKAILHOMY B JIMHUH aJpecy.

1.5 Cunrakcuc koman Modbus mo3BossieT aapecoBath 247 yCTpONCTB, TOAKIIOUEHHBIX K JIMHUH.

2 du3nyecKkue XapaKTePUCTHKHN KaHAJIa NepeJadyu JaHHbIX

2.1 Cniocob nepenaun JaHHBIX — ACHHXPOHHBINA TOTYAYTIEKCHBIM.

2.2 CkopocTh Tiepenaun BeIOUpaetcs u3 psga 3Hauenuit 1,2 Koom; 2,4 Koox; 4,8 Kbox; 9,6 Kbon;
14,4 Kbox; 19,2 K6ox; 28,8 Kbox.

2.3 ®opmar nmockuUTKH (Kaapa) GUKCUPOBaH (CM. pasaen 4).

2.4 MakcuManbHOE KOJIMYECTBO YCTPOMCTB B OJIHOM ceTH 6e3 moBTopuTenei — 32.

2.5 MakcumalibHOE paccTosTHUE Tiepenadu 06e3 moBToputenei — He 6osee 1200 m.

3 O0MeH cooOmeHUsIMH B JIMHUU cBsI3H (pe:xxnma Master u Slave)

3.1 Modbus noapazymeBaeT Hajluuue B JMHUM TOJBKO OAHOIO Beaylero ycrpoicrsa (Master) u
OJIHOTO MJIM HECKOJIBKO MOAYMHEHHBIX UJIU BEIOMBIX YCTPOUCTB (Slave).

KoManaHo-uHGOpMAIMOHHBIT OOMEH COOOIICHUSMHU B JIMHUU CBSI3H PEATU3YETCSl MO METOMY
Benymmii-sefoMbiii (Master — Slave) B TakeTHOM peXUME IO MPUHITUITY «3alpOC-OTBET», NMPU KOTOPOM
TOJIBKO Master MoxeT HadaTh 0OMeH (BbIaTh 3ampoc). [logunHeHHble ycTpoiicTBa (Slave) mo 3ampocy
BEIYyILIEro MPUHUMAIOT JaHHBIC, IEPEAAIOT 3alpalliBaeMble JaHHbIE WM BBINOJHSIOT YKa3aHHBIE
BEAYLLIUM JICUCTBHS.

3.2 Master MOXeT oOpamaThCsi Kak K KOHKPETHO aJ[peCyeMOMY YCTPOMCTBY, TaK U KO BCEM Cpazy
(mMpoKoBemaTeNbHbIN 3anpoc). MHunmMaTtuBa mpoBeACHHS OOMEHa BCEerJa HCXOIUT OT BEIYIIEro
ycTpoiicTBa. BemoMble ycTpoiicTBa Bcerja CIylIaloT JIMHUIO CB3U. Master mojaer 3amnpoc (IOChUIKa,
MOCIIE0BATEIHHOCTh 0AlT) B JIMHUIO U TIEPEXOJUT B COCTOSTHUE TIPOCIYIIMBAHUS IMHUU CBS3HU. Bemomoe
YCTPOMCTBO OTBEYAET Ha 3ampoc, NMPUIICININI B ero agpec. B ciydae mMMpOKOBEMIATENIBHOIO 3ampoca
BEJIOMOE YCTPONCTBO BBITIOJIHSET MOMYUYSHHYIO KOMaHy 0e3 GopMHpOoBaHUS OTBETHOTO COOOIIECHHUS.

3.3 Master MOXeT TiepenaBaTh Cieayiomee coolieHrne (ApyroMy y3iy WIA TOMY JK€) cpa3y o
MOJIYYEHHUIO OTBETA Ha MPEbIAYIIee, JIN0O M0 OKOHYAHHUIO BPEMEHU OKUJaHUS.

3.4 Tlpn HEBO3MOKHOCTH BBINIOJIHUTH MpEANucaHHble faeicTBus Slave Gopmupyer coobuieHue 06
OIMOKE M OTCBIJIACT €r0 KaK OTBETHOE COOOIICHHUE.

4 ®opmar kagpa

4.1 Kanpsl 3ampoca u oTBeTa mo npotokoiny Modbus uMmeror ¢pukcupoBanHbIil (popMaT U coaepxar
cienyromme mosst, npuBeneHnspie B Tadmmax M.1 u M.2 s pexxuma RTU n ASCII cooTBETCTBEHHO.

Taonuma M.1

Anpec
AP Kon KonTposnbHas cymma
MOJYUHEHHOTO Jlanubie
N byHKIIIN (CRO)
yCTpOHCTBA
2 Oarita
1 Oaiit 1 Oaiit ot 0 10 252 Gait » "
MJIQ TN \ CTapIINi
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Taonuma M.2

Anpec
Kon KonTposibHas cymma
Crapt MOIYNHEHHOI'O Jlannbie Konen
N GbyHKIIII (LRC)
YCTpOMCTBA
ot 0 o
1 cumBoa 2 cUMBOJIa 2 cuMBOJa

2 cuMBona |2 CHMBOJIA 2x252

0x3A CUMBOJIA MJIaIIIAI ‘ crapmmit | 0xOD | 0xOA

— ajapec NOJYMHEHHOI0 YCTPOMCTBA — aapec Benomoro (Slave) ycrpoiicTBa, K KOTOPOMY aApecoBaH
3anpoc. IlomunHeHHbIE yCTpOiCTBa OTBEYAIOT TOJBKO Ha 3amlpoChl, MOCTYMUBIINE B HUX aJipec.
OTBeT TakKe HAaUYMHAETCS C aJpeca OTBEYAIOIIEr0 YCTPOMCTBA, KOTOPHI MOYKET U3MEHAThCA OT 1
1o 247. Anpec 0 3ape3epBUPOBaH JJIsl IIMPOKOBEIIATEIBHBIX 3aIIPOCOB;

— Ko GYHKIMH — 110JIe, KOTOPOE COOOIIAET BEIOMOMY YCTPOUCTBY, KaKUe JaHHBIEC WM BBIMOJIHEHUE
KaKoTo JCHCTBUA TpeOyeT OT HEeTo Beayiee ycrporcTBo (Master);

— JaHHble — HaOop OaiiT, comepkamuii JaHHBIC, HEOOXOAMMBIE MOJYMHEHHOMY YCTPOWCTBY IS
BBITIOJIHCHUS 3aJJaHHOM MacTepoM (QYHKIIMHA, Wi (B OTBeTe) HHPOPMAIMIO O PE3YJIbTaTe
BBHITIOJTHEHUS YKa3aHHBIX IeHCTBUH. JmrHa 1 (hopMaT mosist 3aBUCUT OT HOMepa QyHKITUH;

— KoHTpoJbHass cymma — koHTposibHas cymma CRC (Cyclical Redundancy Check) wmm LCR
(Longitudinal Redundancy Check) mns pesxxuma RTU u ASCII coOTBETCTBEHHO BCEX NMPEABLAYIIMX
nojer kaapa. KoOHTponbHas cymMma HCHOJIB3YETCSd MNPUHUMAIOIIECH CTOPOHOM [JIi KOHTPOJIA
NPUHATON MHPOPMALIMU HA IPEMET OOHAPYKEHHsI OIIMOOK Mepeaayu.

4.1.1 B pexxume RTU cooOmienne HauMHaeTcs ¢ MHTEpBaia THIIUHBI, PABHOTO BPEMEHU Iepelaun
3,5 cUMBOJIOB TIpH 3aJaHHOW CKOpOCTH B ceTu. [locme aToro ciaexyer camo coobmenue (cMm. tabn. M.1).
Ilepenaya 3aBepluaeTcsi MHTEPBAJIOM THUIIHMHBI MPOJOJDKUTEIBHOCTHIO HE MeHee 3,5 cumBoioB. HoBoe
COO0O0IIIEeHNE MOXKET HAYMHATHCS Cpasy MOCje 3TOro MHTEepBaa.

OpeiiM coolIeHNs epeaaeTcs HempepblBHO. Ecu WHTEpBaNl TUIIUHBI TPOOIKUTEILHOCTRIO 1,5
CUMBOJIa BO3HHMK BO BpeMs Iepeaauu ¢peiima, NpuUHUMAIONIEe YCTPOWCTBO 3aKaHUYMBAET MpPHUEM
COOOIIeHUs, ¥ CTIEAYIONIUI OalT OyeT BOCIPUHUMATRLCS KaK HA4aJlo CIEAYIOMIEro COOOIIEHUSI.

4.1.2 B pexxume ASCII coobmenne HaunmHaeTcsi ¢ cuMBojia ¢ kojoM 0x3A (colon). 3aTem ciemyet
camo coobmienue. Ilepemava 3aBepiraercs MOCIeNOBATENIBHOCTHIO cMMBOJOB ¢ kogoMm 0xOD u Ox0A
(carriage return — line feed).

®peiiM cooOIIeHUS TTepeaaeTcss HempephiBHO. ECiii HHTEpBAT TUIIUHBI IPOIOJKUTEILHOCTD | CeK.
BO3HUK BO BpeMs mepeaauu (peiima, nmpuHUMAlOIee YCTPONCTBO 3aKaHUYMBAET IPHUEM COOOUICHHS, U
CIIeYIOIUN OaT OyaeT BOCIPUHUMATHCS KaK HA4ajo CIEIYIOIIETr0 COOOIICHMS.

4.2 ®opmar kaxaoro 6aiTa ykazan B Tabmuie M.3.

Taonuma M.3

XapakTepucTuka Suaenne

Pexxum RTU Pexum ASCII
CucreMa KOAMPOBAHUS 8-Mu OMTOBast JBOMYHAS ASCII cumBomns! 0-9, A-F
Crapr 6ut 1 1
Yuciio OUT JaHHBIX 8 7
Kontposb yetnHocTn 1 6uT, HacTpauBaercs (cm. pasaen 7.1.1)

1 OUT pu BKIIFOYEHHOM KOHTPOJIE YETHOCTH

Cromn out

2 OUT MpY BBIKIIOYCHHOM KOHTPOJIC YEeTHOCTH

S PacyeTr KOHTPOJILHOM CYMMBbI H BO3MOKHbIE OLIMOKH
5.1 Bo Bpemst oOMeHa TaHHBIMH MOT'YT BO3HUKATh OITUOKH JIBYX THIIOB:
— KOMMYHHUKallMOHHbIE OIINOKH, CBSI3aHHBIE C UCKAXEHUSIMH MU Niepeaade (TpaHCIOPTUPOBKE)
JTAaHHBIX;
— omuOku PyHKITMOHUPOBAHMUSI.
5.2 KoMMyHUKaIlMOHHBIE OMIMOKKM OOHApY)KMBAIOTCS TPU IOMOIIM KOHTPOJISI HYETHOCTH U
KOHTpOJIbHOW cymMbl. [Ipu oOHapyxkeHWHM /000 H3 OTHUX OMIMOOK COOOIICHWE CUHUTACTCA
HEJIOCTOBEPHBIM, U B ClIy4ae MpUeMa €ro MOJAYMHEHHBIM ycTpoilcTBOM (Slave), oTBeT He Bhlnaercs. B
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3TOM ciyyae Master, He TOJTyYUB 32 YCTAHOBJIEHHOE BpEeMs OTBETA, CUUTAET COOOIEHNE HE MepelaHHbIM
¥ MOKET OpPTaHHU30BaTh MOBTOPHYIO Miepeady, JIM0O0 MPEANPUHSITE APYrUe NeHCTBUS.
5.3 KoHTponbHass cyMMa pacCUuThIBaeTCs cTaHaapTHeIM 11 Modbus crmoco6om. Pesymbrar
BBIYHCIICHUS TIEPEAACTCs B JIMHUIO CBSI3M, HAUMHAS ¢ Mitajiero 0aiita (cMm. Tabn. M.1 u M.2).
5.3.1 Anroputm pacuera CRC-16 BKItOUaeT CIEIYIONAN MTOPSIIOK 1eHCTBHIM:
- 3arpy3uth B 16-OutHbIil peructp (manee CRC-peructp) 3nadenue OxFFFF. B stom peructpe
OyZeT XpaHUTbCA Pe3yabTaT BHIYMCICHUS KOHTPOJIBHON CYMMBI.
- Bemonuaute omneparnuio «Mckmouaromee MJIM» mexay mnepBeiM OalTOM COOOIICHUS U
maaammm 6aritom CRC-peructpa. Pesynsrar momectuts B CRC-peructp.
- Boemonuaute cisur CRC-peructpa BripaBo Ha 1 6ut. Crapiie 6UTHI pu 3TOM 3anoiHsroTes 0.
- [IpoBeputs 3Hauenue wmmaamero oOuta CRC-perucrpa. Ecnm mummammmii 6ut paBen 0 —
noBTOopuTh mar 3. Ecou muaammii Out paBeH 1 — BoIMOMHUTH omnepanuio «Mckmrovaromee MJIN»
Mexy CRC-peructpom u nosmmaomom 0xA0Q01.
- [ToBropuTh mar 3 u 4 Bocems pas.
- [loBTOpUTH Mmaru ¢ 2 mo 5 s caeayromero 6aita cooOmeHus.
- 3aBepIINUTh BBIYMCICHUS Tocie 00paboTKM Bcex OalT cooOmieHus. Pe3ynbTar BBIYMCICHUS
KOHTPOJIbHOW CyMMBI OyaeT HaxoauThcsi B CRC-peructpe.
5.3.2 @parmeHT nporpammsl, ucnoiabzyemon st pacuera CRC-16 mpexncraBieH Hke. 371€ch U
nanee ais GpparMeHTOB MPOTrpamMM MPUHSATHI CIeAyIoNIe 0003HaAUEHUS:
— USHOR - nenoe HeorpunarenbHoe 16-0MTHOE YUCIO;
— UCHAR - neno HeoTpunarenbHoe 8-0UTHOE YHCIIO;
— pucFrame — ¢peiim (coobuieHne) 151 KOTOPOTo PaCcCUUTHIBAECTCS KOHTPOJIbHAS CyMMa;
— usLen — nnmuHa dpeiima (cooOmIeHMS).

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)
{
USHORT CRC = 0xFFFF;
for (USHORT i = 0; i < usLen; i++)
{
CRC = CRC " pucFrameli];
for (USHORT j =0;j <8; j++)

if (CRC & 0x01)
CRC = (CRC >> 1) ~ 0xA001;
else

CRC = (CRC >> 1);
}
return CRC;

}

5.3.3 ®parmMeHT nporpaMmsl, ucrnonb3dyemoit s pacuera CRC-16 (Tabmuunslii crioco0 pacuera):

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)
{

UCHAR ucCRCHi = OxFF;

UCHAR ucCRCLo = OxFF;

while( usLen--)

{

int ilndex =ucCRCLo * *( pucFrame++ );

ucCRCLo = (UCHAR)( ucCRCHi » aucCRCHi[ilndex] );
ucCRCHi = aucCRCLo[ilndex];

}
return (USHORT)( ucCRCHi << 8 | ucCRCLo );
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}

static const UCHAR aucCRCHi[] = {

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xC0, 0x80, 0x41, 0x00, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO0, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40

)

static const UCHAR aucCRCLo[] = {
0x00, 0xC0, 0xC1, 0x01, 0xC3, 0x03, 0x02, 0xC2, 0xC6, 0x06, 0x07, 0xC7,
0x05, 0xC5, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, 0xCD, 0x0F, 0xCF, 0xCE, 0x0E,
0x0A, 0xCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, 0xC8, 0xD8, 0x18, 0x19, 0xD9,
0x1B, 0xDB, 0xDA, 0x1A, 0x1E, OxDE, OxDF, 0x1F, 0xDD, 0x1D, 0x1C, 0xDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, 0xD6, 0xD2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO0, 0x10, 0xFO0, 0x30, 0x31, OxF1, 0x33, 0xF3, 0xF2, 0x32,
0x36, 0xF6, 0xF7, 0x37, 0xF5, 0x35, 0x34, 0xF4, 0x3C, OxFC, OxFD, 0x3D,
OxFF, 0x3F, 0x3E, OxFE, OxFA, 0x3A, 0x3B, 0xFB, 0x39, 0xF9, 0xF8, 0x38,
0x28, 0xE8, 0xE9, 0x29, OxEB, 0x2B, 0x2A, OxEA, O0xEE, 0x2E, 0x2F, OxEF,
0x2D, OxED, 0xEC, 0x2C, 0xE4, 0x24, 0x25, OxES5, 0x27, 0xE7, OxE6, 0x26,
0x22, 0xE2, OxE3, 0x23, OxE1, 0x21, 0x20, 0xEO, 0xAO0, 0x60, 0x61, OxAl,
0x63, 0xA3, 0xA2, 0x62, 0x66, 0xA6, O0xA7, 0x67, 0xAS, 0x65, 0x64, 0xA4,
0x6C, 0xAC, 0xAD, 0x6D, 0xAF, 0x6F, 0x6E, OxAE, 0xAA, 0x6A, 0x6B, 0xAB,
0x69, 0xA9, 0xAS8, 0x68, 0x78, 0xB8&, 0xB9, 0x79, 0xBB, 0x7B, 0x7A, OxBA,
0xBE, 0x7E, 0x7F, OxBF, 0x7D, 0xBD, 0xBC, 0x7C, 0xB4, 0x74, 0x75, 0xBS5,
0x77, 0xB7, 0xB6, 0x76, 0x72, 0xB2, 0xB3, 0x73, 0xB1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, 0x92, 0x96, 0x56, 0x57, 0x97,
0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, 0x9D, 0x5F, 0x9F, 0x9E, 0x5E,
0x5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, 0x98, 0x88, 0x48, 0x49, 0x89,
0x4B, 0x8B, 0x8A, 0x4A, 0x4E, 0x8E, 0x8F, 0x4F, 0x8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, 0x86, 0x82, 0x42, 0x43, 0x83,
0x41, 0x81, 0x80, 0x40

};

5.3.4 AnroputMm pacuera LRC BkiroUaeT clieyronuii mopsiioK 1eHCTBHM:
1 Cnoxuth Bce OalThl COOOIICHHUS, MCKIIOYas CHUMBOJIBI, oOo3Hayaromue Hadaino (0x3A) u
kxoner coodmenus (0x0D u 0x0A).
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2 W3 monmydenHoro 3HadeHus Bbruecth 3HaueHue OXFF ns momydyenus obpaTHoro Koja.
3 K nmomyueHHOMY 3Ha4eHMIO JOOABUTH | I MOTy4YEeHUs JONOTHUTEIBHOTO KOJIa.

5.3.5 ®dparmeHT nporpaMmbl, UCIoIb3yemoi st pacuera LRC

UCHAR ucMBLRC (UCHAR * pucFrame, USHORT usLen)

{
UCHAR ucLRC = 0;

while (usLen--)
ucLRC += *pucFrame++;

return ( UCHAR ) (-( (CHAR ) ucLRC));
}

5.4 Coobmenust 00 ommOKax HMEIOT cienyromuid (opmar, TpuBEACHHBIM B Tabmuie M.4.
[Tpu3HAKOM TOTO, UTO OTBET COJNEPXKUT COOOIIeHHE 00 OIMMOKe, SBIAETCS YCTaHOBICHHBIN B | crapmuit
out koma GyHkumM (kKomaHAbl). B Tabmuue M.5 mepedmciieHbl BO3MOKHBIE KOJbI OIMMOOK € HX
OIHCAaHHEM.

Tadonunpna M4

Anpec
nogunHenHoro | Kon dhyakmmm Kon omm0Oxn KonTposbnas cymma
YCTPOMCTBA
1 Gaiit | 1 Gaiit OR 0x80 1 Gaitr 20aia____
MJIaInu ‘ CTapH_II/II/I
Taonuma M.5
Kon ommmoOxn HasBanune
0x00 Hert ormrmbok
0x01 HexoppekTHblli HOMEp (aapec) peructpa
0x02 HekoppeKTHbIe apryMeHThl GYHKIUU

6 Komanasbl nporokosa Modbus

6.1 [IporpammHOe obOecrieueHUE JaTuMKa MJaBICHUS TOJJICP)KUBACT YETHIPE KOMAaHJIbI
CTaHJAPTHOTO MOAMHOXKECTBa KOMaH 1 mpoTokoyia Modbus.

6.1.1 Urenue peructpoB xpanenus (Read Holding Registers) — ¢ynkuus 0x03. dopmar 3ampoca
npuBeieH B Tabnuie M.6. ®opmat orBeTa — B Tabuie M.7.

nu3

Taonuma M.6

Anpec
P Kon Howmep nepsoro KonuuectBo
MMOJYNHEHHOTO KoHnTtponbHas cymma
N byHKIIUN perucrpa peructpos (N)
YCTpOMCTBA
. 2 Oaiita 2 OaiiTa 2 Oaiita
1 GaiT 0x03 = = v > v >
CTapIInit | MITAJIIINH | cTapmuit | MJTa AR Mnanmnn\ CTapIInit
Taonuma M.7
Anpec Kox Pa3mep
HOJTYMHEHHOTO FT— JAaHHBIX Jannsie (N x 2 0aiiT) Kountponbnas cymma
YCTpOMCTBA yH
3Hauenue 1-ro 3Hauenne N-ro
. ernucTpa erucTpa 2 OaiiTa
1 Gaiir 0x03 N PETHCTp pertie1p
2 Oaiita 2 Oaiita
CTapImn \Mnanmnﬁ CTapHIHP'I‘ MIIaIIIAH Mnazxmnﬁ\ CTapuIui
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6.1.2 3anucp peructpa xpanenusi (Write Single Registers) — ¢ynkuus 0x06. d@opmat 3ampoca
npuBeieH B Tabnuie M.8. ®opmat orBeTa — B Tabuie M.9.
[Ipumeyanue— OTBET MOJTHOCTHIO COBMAIAET C 3aPOCOM.
Tabnuma M.8
Anpec Ko
IIOAYUHEHHOTO b KHHH Howmep peructpa 3HaueHue KonTponbHas cymma
YCTpOICTBA YHEI
. 2 Gaiita 2 Gaiita 2 OaiiTa
1 Oaiit 0x06 " = > > v v
cTapmmii | muagmmii | crapmmit | Mmammmit | muaagummit | crapummit
Tabauma M9
Anpec Ko
MOYMHEHHOT O b KHHH Howmep peructpa 3HayeHue KonTponpHas cymma
YCTPOHCTBA YHIEH
. 2 Gaiita 2 Gaiita 2 OaiiTa
1 Oaiit 0x06 = = > = v >
crapmmii | mammmii | crapmmit | Mmammmit | muaagummii | crapumit
6.1.3 Urenue BxomHoro peructpa (Read Input Registers) — dynkumus 0x04. dopmar 3ampoca
npuseneH B Tabmuue M.10. @opmat oTBeta — B Tabmuie M.11.
Taonumga M.10
Anpec
AP Kog Howmep nepsoro Konnuectso
MOTYMHEHHOTO (yHKLH eruCTDa ernctpos (N) KonTponbnas cymma
YCTPOHCTBA i P P P P
. 2 Gaiita 2 Gaiita 2 OaiiTa
1 GaiiT 0x04 " " = = > =
CTapuInit | MIIQIIINH | cTapmuit | MITQIIINH | MITaamui \ CTapuInit
Taonuma M.11
Anpec
P Kon Pazmep N
ITOAYUHEHHOTO Hannsie (N 6aiir) KoHnTponsHas cymma
N (GyHKIMY | TAHHBIX
ycTpoiicTBa
3nauenue 1-ro 3nauenuie N/2
. erucTpa erucrpa 2 Qaiita
1 Gaiir 0x04 N peTMELp BETMELp
2 Gaiita 2 Gaiita
CTapHIHP'I‘ MIIQIIIAH CTapun/Iﬁ| MJIQ I Mna/:[mnﬁ| CTapImn

6.1.4 Urenue craryca yctpoiictBa (Read Exception Status) — ¢ynkuus 0x07. @opmar 3ampoca

npuBeieH B Tabnuie M.12. ®opmat orBera — B Tabsmie M.13.

Taonuma M.12
Anpec
AP Kon
MOTYNHEHHOTO KonTponbnas cymma
. byHKIUHA
yCTpOHCTBA
. 2 QaiiTa
1 Gaiit 0x07 = >
Mnanmnn\ CTapuInit
Tabnuma M.13
Anpec Ko
IIOAYUHEHHOTO o KHHH CocrosiHue KonTponbHas cymma
YCTpOICTBA YHEI
. . 2 OaiiTa
1 GaiiT 0x07 1 GaiiT v v
Mnazxmnn| CTapuInit
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7 Onuncanue perucTpPoB AaTYUKA
7.1 Onucanune perucrtpo xpaneHuss (Holding Registers), OOoCTynmHBIX AJI1 YTEHMsI M 3aIUCH,
COXpaHsEMBIX B SHEPrOHE3aBUCHMOM IMaMsITH, TpuUBeAcHO B Tabimie M.14. B 310l U mociemyrommx
TabIUIaX MPUHATHI CIeIyIONUe 0003HAYCHUS:
- INTO8U - nienoe HeotpumarenbHoe 8-0uTHOE Yrciio B Auana3zone ot 0 go 255;
- INT16U - uenoe neorpunarensnoe 16-6utHoe uncio B quanaszone ot 0 1o 65535;
- INT32U - nenoe nHeorpunarenbHoe 32-0uTHOE Yncio B nuama3one ot 0 1o 232
(4 294 967 296);
- FP32 — 32-0uTHOE BEIIECTBEHHOE YHCIIO C [IJIaBAIOIIEH 3aIsITON B AUaria3oHe or -3,4- 10°8
10 +3,4- 107, dopmar MpeACTABICHUS MTOJTHOCTBIO COOTBETCTBYET
MexayHapoaHomy crangapty IEEE754.
[IpumMedanHue-31ech U aanee agpeca PErucCTPOB 3aMUCaHbl B JACCATUYHOW CHCTEME
CUHCIICHHs. PerucTppl, HOMEpa KOTOPBIX BBIJICICHBI KYPCHBOM, IOCTYITHBI TOJBKO Ha ureHue. [lpum
MOTIBITKE 3aMUCH B HUX BBIIAaETCs coodiieHne oo ommbke ¢ kogom ommbku 0x01 (cm. Tabmuiy M.5).

Taonuma M.14

Anpec Ha3zBanue Tun Junamnazon Ornucanue
perucrtpa
0 . 32
" SerialNum | INT32U 0-2 CepuitHbIil HOMEp JaTYMKA
2 Interface | INT16U | cm. pasznen 7.1.1 |ITapamerps! untepdeiica nepenadn
3
4 LLimit BCD Hwxnsas rpannna nuana3oHa U3MepeHus
s cM. paznen 7.1.2
p HLimit BCD BepxHss rpanuna auanazoHa U3MepeHus
7 MUnit INT16U | cm. paznen 7.1.3 | EnuHuIBI H3MEpEHUS
8 PChSetup | INT16U [Tapametprr ALIII o kanany naBiaeHus
cM. pazzaen 7.1.4
9 TChSetup | INT16U p [TapameTpst ALII o kanamy
TEMIEPATYPhI

10 DFOrder | INTO8U 0-16 [Topsimok nudpoBoro GuibTpa
11 RngCheck | INTO8U | cm. paznen 7.1.5 |KonTposas aunana3zoHa
12 3ape3epBUPOBAHO
13
” dp Cwum. pazgen 7.1.6 | CMenieHue Hyns
15

Ao
16 "
17

ao1
18

FP32

19 ot (-3,4- 1038) 1o | KanubpoBounbsie Kod)PHUITUEHTHI
20 02 +3,4-10% JaTynKa
21

a0
22
23

ai1
24
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IIpooonsicenue mabnuyvr M.14

pi"i[llt): i;a Ha3zBanue Tun Junamnazon Onucanue

25
26 ar
27

a0
28 FP32 ot -3,4-10° 10 KannbGpoBounsie k03 huimeHTs!
29 +3,4-10% JaTunKa

)|
30
31

a»
32
34 L LimitT BCD HuoxHss rpannna quana3zoHa u3MepeHust
35 1o temneparype (B rpaaycax Llenbcust)

cM. pazaen 7.1.2

36 HLimitT BCD BepxHsist rpaHuiia quamna3oHa u3MepeHus
37 no temneparype (B rpaaycax Llenbcus)
38
39 e
40 a FP32 or 1,510 o |KammbpoBourbie koo(pHIHEHTHI
41 & 3.4-10° JlaTYMKA 10 TEMIIEPAType
42

an
43
248 ZCnt INTO8U | cMm. paznen 7.1.6 | CueTuuk KOppEKLMU HYIIS
249 WMode INTI16U | cm. pazmen 7.1.7 |Pexum paOoThl 1aTaynka
250 Start INT16U | cMm. pa3nen 7.1.8 |3amyck/ocTaHOBKA U3MEPEHUN

[Taponb 7151 U3MEHEHHS TapaMeTPOB
251 Password | INT16U JaTyrka (B TaOJIUIIE BbIICICHBI
KYpPCHUBOM)
252 . Bepcus nporpammHoro odecredeHust
553 FirmVer | INT32U aTaHKa
cM. pazzaen 7.1.9

254 FirmID INT32U NnentndukannoHHbIi HOMEp
255 MPOrPaMMHOTO O0eCTIeUeHHUs JaTYNKa

Jlis mapamMeTpoB, HCHONB3YIONIMX OoJiee OJHOTO perucrpa AJisi XPAaHCHHS CBOETO 3HAYCHHUS
(Hanpumep, perucTphl 1 U 2 cepuitHOro HoMepa JaT4rKa), ucnoyb3yercs ¢popmar little-endian, eciiu nHOE
HE YKa3aHO B COOTBETCTBYIOIIMX pa3zeiiax.

7.1.1 Peructp Interface ncnons3zyercs ays HacTpoku umHTEp(deiica nmepegaun. CTpyKTypa JaHHOTO
16-6utHorO peructpa npuBeaeHa tTadnume M.15. 3HadeHus], yCTaHOBJICHHBIE TI0 YMOTYaHUIO, BBIICTICHBI.
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Konrpours CkopocTb nepegauu Pesicim CereBoit naeHTHPHUKATOP
YETHOCTH paboThI
PARI | PARO |[BR3 |BR2 BRI |[BRO|MI| MO |17 |16 |I5|14 |3 |12 |11 [1I0
0000 — 1200
0001 — 2400
00 — Her 0010 — 4800 00 - RTU .
01 — meuetrHoCTH (0011 — 9600 01 - ASCII orl mo?2
10 — yetnoctr 0100 — 14400
0101 — 19200
0110 — 28800

Crapuii OuT

Moammmii OuT

7.1.2 'panunpl 1uamna3oHa U3MEPEHUs 3aJaloTcsl BEIECTBEHHbIMM uuciamMud B (opmare BCD.
Uwucno 3anumaer 4 Oaiita: 3 GaliTa — HOpMaaU30BaHHAs MaHTHCCa, | OAlT — MECATUYHBIN MOPSIOK CO
cmenienueM 8. Makcumanbhbit nopsgok OxOF. 3nak ymcna 3ajmaercs B cTapiued TeTpaje CTapuIero

OaiiTa MaHTHCCHl. Jlfisi OTpHULIATEIBHBIX 4YHCEN cTapluas TeTpaaa

nonoxkutenbHbIx 0x00. Huke npencraBieHbl IpUMEPHI YUCEN B 3TOM dopMare:

Taonunma M.16

nomkHa paBHATbe OxOF, s

q ITopsinox ManTtucca
HeIo EXPS BCD2 BCDI BCDO
1,462-10° 0x08 0x01 0x46 0x20
8.5678-10° 0x0D 0x08 0x56 0x78
3.9085-107 0x04 0x03 0x90 0x85
25.1204-107 0x04 0xE5 0x12 0x04

B tabauue M.17 noka3zaHa cTpyKTypa perucTpoB, UCIOIb3YEMBbIX JJISl XpaHEHUS TPaHHULL AUATla30Ha
M3MepeHns Ha puMepe peructpa LLimit, cogepxkamero snauenue 1,462-10°.

TabnumaM.17

Anpec peructpa

baiitsl peructpa

BCDO

EXPS8

BCD2

BCD1

0x20

0x08

0x01

0x46

7.1.3 ]Ins 3amaHusl €OUHMII W3MEPEHUs Juana3oHa W pe3yiabTara HUCHojib3yeTcst 16-OMTHBIN
PErucTp, CTPYKTypa KOTOpPOTO Moka3zaHa B Tabsmie M.17. [lo yMOT4aHWIO €IUHMIIBI U3MEPECHUS IS
JUana3oHa M pe3ysibTara coBmajnarT. 3anuch HOBBIX 3HaueHUM B RNG3 — RNGO B03MOXHO TOJIBKO
mocJie BBOJIa mapoiist (cM. Tabi. M.14).

Taonumga M.18

3ape3epBUPOBAHO

JlnanaszoH nu3mMepeHus

Pesynbrar usmepeHnus

RNG3 | RNG2 | RNG1 | RNGO

RES3 | RES2 | RES1 | RESO

0000 — ITa
0000 — ITa 0001 — xITa
0001 — kIIa 0010 — MITa
0010 — MITa 0011 — bar
0011 — bar 0100 — psi
0100 — psi 0101 — krc/em’

0101 — kre/em?
0110 — mMm.pT.CT.

0110 — MmM.pT.CT.
0111 — % ot nuama3zoHa
W3MEPEHUS

Crapuuii 6uT

Miragmmii Out
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7.1.4 Peructper PChSetup u TChSetup — 16-OutHble perucTpsl, oOECIeUUBAIONINE HACTPONKY
kananoB AL garunka. CTpyKTypa perucTpoB npuseaeHa B Tadbmume M.19.

Tab6bauma M.19

3apeacPBHPOBAHO AnmapatHsli Koaddumuent Peskin H3MepeHus
bunbTp YCUJICHUS
I T T T T T T T T 1 1 F [ F0O | G2]GIL] GO B/U
000 -1
001 -2
00 — et 010 -4 .
011-8 0 — YHUTIOJISIPHBIN
01 -50Tn .
10— 60 Tt 100 -16 1 — GumosIpHBIA
101 —32
110 - 64
111128
Crapmuii 6ut Muagmuii our

3anucy HOBBIX 3HAYEHUH B JIFOOBIE 110, 3a ucKiroueHneM noiei F1 — FO, Bo3aMOXHa TOJILKO ITOCIIE
BBOJIa Tapost (cm. tadm. M.14). [lpu npousBoactBe narunkoB AIIIl HacTpanBaeTcst Ha UCIIOB30BAHUE
anmapatsnoro ¢unstpa Ha 50 I'm.

7.1.5 Ilpu BKIIOYEHHOM KOHTpOJIE AMArna3oHa JaTYUK OCYIIECTBISIECT MPOBEPKY H3MEPEHHOTO
NABJICHUSI HA BBIXOJ 3a TpaHUIlbl JMara3oHa W3MepeHus. B ciydae MpeBbIIIEHUS BEPXHEW TpaHUIIbI
nuarna3oHa u3MepeHus Ha 5% OT Auana3oHa U 0ojiee B KayecTBE pe3ylbTaTa M3MEpPEHUs BbIIAETCS KOA
+INF (cm. paznen 7.2). Ilpu BeIXOAE U3MEpseMOro JaBieHus Ha 5% OT quama3oHa u 0oJiee 32 HUKHIOI
rpaHuIly Jhana3oHa U3MEPEHUS B KaueCcTBE pe3ysibTaTa u3Mepenus Boiiaetcs kox -INF (cm. pazaen 7.2).
BxiroueHne KOHTpOJIs Juana3oHa ocyuecTsisiercs 3anuceto B peructp RngCheck 3nauenus, oTimyHoro
ot 0. Beikmouenne — 3anuckto B peructp RngCheck 3nauenus 0.

7.1.6 ITapametrp dP (uucno B ¢opmare FP32) conepkut BeIHMUMHY CMELIECHHUs HYINS JaT4uKa (CM.
pazaen 7.2.1). JlaHHbIN mapaMeTp NOCTYIIEH KaK Ha YTEHUE, TaK U Ha 3anuCh. [{711 KOpPpEKTHON yCTaHOBKHU
napamerpa dP 3anuch B perucTpsl J0JKHA OCYIIECTBIISTHCS CTPOrO B ONPEAEIECHHOM IOPSAIKE: CHadana
3alMCh JOJDKHA BBIMOJHATHCA B PETUCTp 1o aapecy 13, 3atem — B peructp no aapecy 14. Eciau nopsiaok
3anmucH OyJeT HapylleH, TO 3anuckiBaemoe 3HaueHue dP Oyzmer oTOpoiieHo, a npu AaidbHEWIIed padore
naTyuka OylneT HUCIOJB30BaHO 3HAYeHHME, YCTAaHOBJEHHOE paHee. B ciyuyae ycremHoW KOppeKIHH
CMEIIIEHUs HYJIsl JaTYNKa 3HaueHue peructpa ZCnt OyaeT yBeTUYECHO HA SAUHUILY.

7.1.7 B nmartumke TpPeAyCMOTPEHO JBa peKUMa pPaOOTh: HOPMAIbHBIA (PEKHAM 3alaH TI0
YMOTYAaHHUIO) M PEXUM TOHIKEHHOTO JHEpronorpedieHus. B HOpMambHOM pexume paldoThl (Js
mepexojga B ATOT pexuM B peructp WMode momkHo ObITh 3amucano 3HadeHue 0x0000) matyuwmk
HEMPEPBIBHO OCYIIECTBISET W3MEPEHUE IaBJICHHS, a aKTyallbHOE 3HAUCHUE IABJICHHUS MOXET OBITh
MIPOYUTAHO B JIF0OOE BpEMST M3 COOTBETCTBYIOIIETO peructpa (cM. pazaen 7.2). B pexume MOHMKEHHOTO
sHepronoTpediieHus (Iepexoa B ATOT PEKUM OCYIIECTBISETCs 3amuchio B peructp WMode 3HaueHus
0x0001) ar00bIe M3MEPEHUS OCYIIECTBIISIIOTCS TOJIBKO MPU MOCTYIUICHMH KOMaH bl OT TIOJIb30BaTENsI (CM.
paznen 7.1.8). Ilpu 3TOM akTyallbHOE 3HAYEHUE JABJICHUS MOXET OBITh MOJYYCHO TOJIBKO TOCHE 3alycKa
u3MepeHuil. B cinydae, ecnu nepes YTeHuEM pe3yabTaTa U3MEPEHUs JaBJICHUS 3aIlyCK U3MEPEHUN He ObLT
OCYIIECTBJICH, IAaHHBIC B COOTBETCTBYIOIIUX PErUCTpax (CM. pa3ael 7.2) MOTYT ObITh HEKOPPEKTHBIMHU.

7.1.8 Peructp Start wucrosnb3yercs A8 3allycka M3MEPEHHS B PEKUME IOHWKEHHOTO
SHEPTonoTpeOaeHUs. 3amyCcK U3MEPEHUN OCYIIECTBIISICTCS 3amuchio B peructp Start 3HadeHus: OxFFOO.
Ocranoska — 0x0000. JIroOble n1pyrue 3HaYCHHS SBISIOTCA HEJONMYCTUMBIMH, U MPH MOIBITKE UX 3alUCH
Oynet chopmMupoBaHo coobmieHre 00 omuodke. B HOpManbHOM peXkuMe pabOThl COACPKUMOE PETHUCTpa
Start He BIMseT HAa PabOTy AATUHKA.
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[Tocne 3amycka JaT4MK BBIXOJAUT M3 PEKHMMa MOHUKEHHOIO MOTPEOJICHUs, OCYIIECTBISET CEPHUI0
U3MEpPEHUN B 3aBUCUMOCTHU OT 3aJaHHbIX IapameTpoB (ompezensercs peructpoM DFOrder), coxpanser
pe3yJbTaThl U3MEPEHUM B COOTBETCTBYIOIIME PErUCTPhl (CM. pazgen 7.2) W TEepexXOoAUT B PEKUM
MOHMKEHHOT0 »HepromnoTpednenus. Ilocrne 3aBepiieHUs U3MEpeHUM peructp Start aBTOMaTHUECKH
OOHYyIIsIEeTCSI.

7.1.9 Peructpel FirmVer u FirmID coxpepxaT uaeHTU(UKAIMOHHBIE MPU3HAKH MPOTPAMMHOIO
obOecrieuenus natuuka. Bepcusi mporpamMmHoro obecrieueHus naTduka xpaHuTcs B peructpe FirmVer,
JOCTYITHOM TOJIBKO Ha yTeHue. [IpH MOMBITKE 3amKMCH JaHHBIX B 3TOT PETUCTP BBLAAET COOOIIEHHE 00
ommuoOke ¢ kogom omuoku 0x01 (cMm. Tabmuiy M.S). Kaxmast mudpa Bepcuu mporpaMMHOTO 00eCTiedeHUs

3ammuceiBaeTcst B BCD-dopmare ¢ ucnonb3oBannem 4 6ut. Ctpykrypa peructpa FirmVer npencrasiena B
Tabimmne M.20.

Tabnuma M.20
Homep Bepcun
MIPOrPAMMHOTO 00€CTICUCHUS

Homep peBuzun

Tun uaTepdeiica u mpoTokoma
MIPOrPaMMHOTO 00€CTICUCHUS

wugpa 1 \ udpa 2 nudpa 3 \ uudpa 4 \ nudpa S | nudpa 6 \ ndpa 7 \ ndpa 8
8 our 12 6ur 12 our
Crapuuii OuT Moammmii OuT

Peructp FirmID conmepxuT uaeHTH(UKAIMOHHBI HOMEpP MPOrPaMMHOTO OOeCTiedeHUs, KOTOPBII
ABIISICTCS KOHTPOJBHOW CYMMOM, paCCUMTaHHON Ha OCHOBE OallT MCIOIHAEMOrO KOAA MPOTrpaMMBbI 10
anmroputmy CRC32. Jlnsg xaxmoil BepcMu TporpaMMHOro obecmedeHusi 3HadyeHue peructpa FirmID
SIBJISIETCS] YHUKAJIbHBIM.

7.2 Onucanne BXOAHBIX perucTpoB (Input Registers), coxpaHsieMbIX B OIEPAaTUBHOM IaMSTH,
npuBeqeHo B Tabmune M.21.

Taonuma M.21

Anpec HazBanune Tun Jmamnazon Omnucanue
peructpa
0 ADCPress INT16U 0 - 65535 Kon AIII no xanany naBieHus
1 ADCTerm INT16U 0—65535 Koa ALIIT o xanamy TemMneparypsbl
2 ot -3.4-10% 10 PesynbpTar u3mepeHus gaBleHUS B
3 Pressure FP32 +3’ 4.10% TpeOyeMbIX €IMHHUIIAX U3MEPECHHS
’ (cMm. pazmen 7.2.1)
4 or 1,5-10% 10 | Pe3ynsrar H3MepeHH s TeMIepaTyphl
Temperature | FP32 3,4-10% (em. paszien 7.2.2)

7.2.1 3mepeHHOE 3HAYCHHE JABIICHUS TMPEICTABICHO B BUAC 32-OMTHOTO BEIIECTBEHHOTO YHCIA C
IJ1aBarolie 3anarod B cooTBeTcTBUM co cranaaptoMm IEEE754. Eaumnuinbl u3mepeHus 3aaaroTcs B
peructpe MUnit. J{71s BBIYUCIICHUS JaBICHUS UCIIONB3YETCs Clieayrotmas hopmya:

3

3
Pressure = Z Z al.’j-ADCTermj -ADCPress' + dP
i=0 j=0

Ecmm Bximrouen koHTponb auamna3zoHa (peructp RngCheck) m m3mepeHHOE 3HAUCHHE MABICHUS
HaXOJUTCs BHE 33/IaHHOTO JIMara3oHa, To B perucrpe Pressure 6yneT 3anucaHo:
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—INF - npu BbIXOIe M3MEpsEMOro JAaBleHHs Ha 5% OT nuamna3oHa U OoJiee 3a HIKHIOIO

IpaHUIly JUarna3oHa U3MEPEHMUS;
+INF - B ciydae mnpeBblllleHHs BEpXHEH TIpaHUIbl JAMana3oHa H3MepeHuss Ha 5% oOT

nuarasona u oosee.
7.2.2 VI3MepeHHOE 3HAa4YCHHE TEMIIepaTypbl NPEICTAaBICHO B BHIE 32-OUTHOrO BELIECTBEHHOTO
YuClia ¢ IUIaBalONIeH 3amaTod B cooTBeTCTBUMU co craHmaptom IEEE754. ExunHuner uzmepeHus ms
TeMmeparypsl — rpaayc Llenbcus. 71 BEIYUCICHUS TEMIIEpaTypbl HCIONB3YeTCs cienyromas Gpopmyna:

2
Temperature = Z a,, TADCTerm'

i=0

B ornuumm ot paBneHus (cM. pasgen 7.2.1) s TemmepaTyphl KOHTPOJIb HaJ BBIXOJOM
M3MEPEHHOI0 3HAYCHUSA 3a JUAlla30H U3MEPEHUS HE BBINOIHAETCA.

7.3 Onucanre BO3MOXKHBIX COCTOSIHUM ycTporicTBa (Exception Status) nmpuBeneHno B Tadymie M.22.

Taonuma M.22
Kon 3HaueHue

0 YceTpoiicTBO paboTaeT HOPMAIBHO

8 Orpanunvenuss nHGOPMAMOHHOTO 00MeHa
8.1 MakcuManbHBIN pazMep JII000ro coOOIIEeHUS HE TOJDKEH MPEBBIMIATh 256 OaiT.
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I'aGapuTHbIe U IPUCOETUHUTEIbHBIE Pa3MepPbl
BeHTWJIbHOro 0J10ka — MUJIA-BB-601

1223

—_ MAIA-bB-601
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105Max

29071

130
745 max

175Max
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[Tpunoxenue O

KoppekTnpoBka Ha4aJIbHOr0 3HAa4Y€HHUs BHIXOJHOI0 CHTHAJIA JAaTYNKOB JaBJICHUS
MUIA-AN-15 ¢ TOKOBBIM BBIXOJAHBIM CHTHAJIOM

JleicTBHsI 1O HACTOSAILIEH HMHCTPYKLIMU PACIPOCTPAHSIIOTCS Ha JaTYMKH, BBIMYIIEHHBIE MOCTE
01.01.2018 r.

Hacrosimass wHCTpyKmus —TpeAHa3HaueHa i  KOPPEKTHPOBKH (B Ciydae HEOOXOIMMOCTH)
HavyaJbHOr0 3HAYEHUS BBHIXOJAHOTO curHaia gaTdyukoB MMUJIA-15 ¢ BeixoaHbiM curHaiaom 4-20 MA (kox
BBIXOAHOTO curHaina 01), He UMeroImKX 3JIeMeHTa NOACTPOUKHU «0» B BUIE IEPEMEHHOTO PE3UCTOPA.

KoppektupoBka curHaia npou3BoAUTCs B ycnoBusx Jiabopatopuu KUII ¢ moMoIpo mporpaMmel
(CorrectZeroPGAI) «KoppektrpoBka Hys y natuukoB PGAI» n koMIuiekTa annapaTHbIX CPEJICTB.

JIisi  BBIMOJHEHUs ONEpalyd KOPPEKTUPOBKM HAYaJIbHOIO 3HAYEHHUS BBIXOJHOTO CHUTHAJIA,
TpeOyIOTCS:

- IepcoHaNbHbIA KoMmmbloTep (B manbHeimeM I1K) non ympasieHneM onepanyoHHON CHCTEMBI
Windows;

- ycrpoiictBo cBsa3u MUJIA-YC-411 (nmocraBiseTcs 10 OTASIBHOMY 3aKa3y);

- TU(POBOM MYJTBTUMETP C TIPEACIIOM U3MEPEHHS B PEXKHUME U3MEPEHHSI TIOCTOSTHHOTO Toka 10 MA
(20 MA), BxonHBIM conpoTuiieHneM He 6osiee 100 OM U MOTPEITHOCTHIO H3MEPEHUS TOKA HE XYXKE, 4eM
1/3 ocHOBHOM NPUBEACHHOMN MOTPEIIHOCTH TaTUHKA,

- kabenp USB 2.0 A-Male — B-Male (B nanpHeiimem — USB-ka0ein).

bnok-cxema moakmioueHHWs AaTYMKa W anmapaTypbl, HEOOXOAMMOW  JIJsl KOPPEKTHUPOBKHU
BBIXOJHOTO CUTHaJIa JaTyuKa npuBeneHa Ha pucynke O.1.

[IpuMeuanue— B 3aBUCUMOCTH THIIa 3JIEKTPUYECKOTO MOAKIIOYEHUs AAaTYMKA (KOJIOJKA,
Kabenp, pazpeM M T.1.) ycTpoiictBo cBsizu MUJIA-YC-411 kommuekryercs xryrom M/IBI.685621...
COOTBETCTBYIOLIETr0 ucnonHeHus. lpu 3aka3e Ha nmpuoOpeTeHHe cielyeT yKa3aTh THI 3JIEKTPUYECKOTIO
MOJKJIIOUYEHUS 1aTYNKa, C KOTOPBIM OyJIET UCIOIB30BAThCS YCTPOMCTBO CBA3H.

MepcoHanbHbIN
KOMMNbIOTEp

Kabenb yanuuuteneHbin USB 2.0 A-B —»

USB
YcTpouncteo cBAsn MUOA-YC-411

[JaTtunk Tok
+ -

HKryt MOBr.685621.023 —»

KENTHIN

3€MNEHbIN

Jatyuk naBneHns 5 MynbTuUmMeTp
MUAOA-15 Benoiii undpoBoi

Pucynoxk O.1- biok-cxema NoJkIoueHust TaTYuKa ¢ BBIXOHBIM CUTHAIIOM 4-20 MA
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[Ipumeyanue— Jlng u3mMepeHus: BBIXOJHOTO TOKA JaTYMKa MOYKHO HCIIOIBb30BaTh LIUPPOBOit
BOJILTMETp € npezaenom uzMepenus 1 B (2 B) u katymky conpotuieHus (MPEU3UOHHBINA PE3UCTOP) C
HOMUHAJIBHBIM conpotuBiieHreM He Oosiee 100 Om. IIpu 3TOM MoTHAS MOTPENIHOCTh KaHajla U3MEPEHUS
HE J0JIKHA PEeBhIIATh 1/3 OCHOBHOM MPUBEACHHOM MOTPEIIHOCTH AaTUHKA.

[Iporpamma «KoppektupoBka Hynst y natrdukoB PGAI» (CorrectZeroPGAI) ycranaBimuBaercs c
cailta www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html nyrém
CKAUMBAaHMS U 3aITyCKa NHCTAJUIATOPA.

[lo oxonuanuto ycranoBku mnporpammbl CorrectZeroPGAI, naunércs ycranoBka «NET
Framework v4», HeoOX0auMOro Jij1s1 KOPPEKTHOM pabOTHl TPOTPAMMBI.

C caitra http://www.ftdichip.com/VPC.htm crnenyer ycraHOBUTH ApaliBep IJIsi MHUKPOCXEMBI
FT232, ucnonszyemsbiii B YC-411, mocie yCTaHOBKM KOTOPOTO B JMCIETYEPE YCTPOMCTB, B paszfeie
«[optet (COM u LPT)», nomxen nosiButbest myHKT: USB Serial Port (COM XX), rne XX HOMep
BuptyassHoro COM nopra.

JIist BBINOJIHEHUSI TPOLEAYPbl KOPPEKTUPOBKHA HAYAIbHOIO 3HAYEHHUS BBIXOJHOIO CHTrHaja
aT4rKa HeOOXOIUMO:

a) [logkarounTe K THE3/JaM Ha MepelHedl MaHelau YCTPOWCTBa CBSI3M LU(PPOBONH MYIbTHMETD B
peXuMe U3MEPEHHS MOCTOSHHOIO TOKA. Y CTPOMCTBO CBSI3U COEAUHSETCA C KOMIIBIOTEPOM MOCPEACTBOM
USB-kabens. [locne coennHeHHs yCTpOICTBa CBSA3M M KOMIIbIOTEpA Ha TEpeIHEl MaHelu YCTpoicTBa
CBSI3U 3aropaeTcs 3€JEeHbIA CBETOANO/I, CUTHAIN3UPYIOIIHUM O BKIIFOYEHHOM COCTOSIHUU CXEMBI.

[Mutanue naTyrka 0OECIIEYUBACTCS YCTPOHCTBOM CBSI3U.

B npouecce padoTsl HEAONYCTHMO Pa3pbIBATh YJIEKTPHYECKHE COCIUHEHHUS B CXeMe.

0) YcraHOBUTP Ha BXOJle¢ JaTyhMKka TOYHOE 3HA4YCHHWE [aBJICHUS, COOTBETCTBYIOLIETO
MUHUMAJIBHOMY («HYJIEBOMY>») 3HaYCHHIO U3 AMANa30Ha U3MEPSIEMbIX TaTYMKOM JABICHUM.

B) [locne 3amycka nmporpaMmbl Ha 3KpaHe MOHUTOpa OTOOPA3UTCsI OKHO MPOrpaMMBbl, TOKa3aHHOE
Ha pucyHke O.2, B KOTOpPOM JOCTyNHa €JAWMHCTBEHHAas KHONKa «YHUTaTh», IIETYOK IO KOTOPOM
MHULUATM3UPYET NPOLEIYPY UTCHUS TaHHBIX U3 JaTUHUKA.

Koppekuus Hyas 1.2.

Com+iopt: COM10

Yrerue paHHbIX

Homep TN:

Tun paTumka:

Konuuectso oBHyneHuit:
Mocnearee obHynexue:
Bo3MoXHaR KOPPEKTMPOBKa HyNA:
Tekywan KOPPEeKTMPOBKa HYNA:

Yutam

Pucynok O.2 — OKHO porpamMmsbl

[Ipouienypa conmpoBOXIa€TCS CBEUEHUEM KEITOTO CBETOJIMOA Ha MepeHEN MaHeIu yCTpoMcTBa
CBSI3H.

IIo oOKOHYAaHUIO CYHUTHIBAHUS JaHHBIX JKEJITBIN CBCTOAUOJ TAaCHCT, a OKHO MpPOorpaMmMbl
MIPUHUMAET BU/JI, MOKa3aHHBIN HA pucyHke O.3.
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F) H€O6XOI[I/IMO BBCCTHU TCKYILICC 3HA4YCHUC BBIXOJHOI'O TOKa JaT4YHKa, HN3MCPCHHOC
MYyJIBTUMETPOM, B SUYEHKY «YKaKUTE TeKyllee MokKazaHue natuvka (MA)». B sueiiky «HeoOxomumoe
3HAUEHUE», BBOJUTCS HEOOXOAMMOE HAYalbHOE 3HAUYCHHE BBIXOAHOTO TOKA, KakK MpaBuio, 3To 4 MA. B
KAaueCTBE JECATUYHOTO Pa3JEIUTEINS] UCIIOIB3YETCSA TOUKA.

Koppekuus Hyas 1.2.7

BoccraHosuTs Com-+iopt: COM10 v E]
33BOACKOI HyNb

Yretne naHHbX

Homep TIM: 3593399

Tun patumka: MUOA (4-20 mA)

KonuuecTso obHynexmi: 1

Mocnenree obHynenme: 11.02.2021 8:49:17
BoamoxHasn koppekvposka Hyns: -0,788 +0,800 mA
Texywan koppekvposka Hyns: -0,100 mA

Yuram ]

Koppexuna
YkaxuTe TeKywee nokasaHue aatmka (mA):

Heobxopmmoe 3Haverme: 4

[ Monpeonm |

Pucynok O.3 — OkHO nporpamMmsl I0CJI€ CUUTHIBAHUS TaHHBIX

1) [lemdkoM «MBIIIH» 10 KHONKE «[lompaBuTh» HaYallbHOE 3HAYCHHUE BHIXOTHOTO CUTHAIA OyJIeT
MPUBEICHO K HEOOXOAMMOMY 3HAUEHHUIO C OTPEIIHOCThIO HE XykKe 3 MKA.

IIpumeuanus

1 IIpu HEoOXOaMMOCTH, HayalbHOE 3HAUYEHUE BBIXOJHOTO CHTHAaja MOXHO BEPHYTh K BEIHYUHE,
yCTaHOBHeHHOﬁ IMPpU U3TOTOBJICHUUN NJATUYUKA, HICIIKHYB 1O KHOIIKEC «BoccTaHOBUTE 38.BO£[CKOI>1 HYJIb».

2 Ins natumkoB aOcomtoTHoro maBineHus (J{A), B ciydae Korma OTCYTCTBYET TEXHHUYECKas
BO3MOKHOCTh YCTaHOBHUTH pa3peKeHUE, COOTBETCTBYIOIICE HIKHEMY Mpeleay HU3MEpPEHUN, MOXKHO B
KayecTBe OMNOPHOTO HCMOJb30BaTh TOYHOE (M3MEpPEHHOE OO0pa3loBbIM OapoMETpoM) 3HaYCHHE
aTMOC(bepHOI‘O JaBJICHUA. MGTOI[I/IKa pacucTa 3HAYCHUSA BBIXOAHOTO CUTHAJIA JAaTUWKaAa HNPUBCACHA B
m.2.3.1, 2) HACTOSIIEro pPYyKOBOACTBA. IJTO (pacuyeTHOE) 3HAYEHUE CIEAYyeT BBECTH B SUYCUKY
«Heobxonumoe 3HaUCHHE».

3 Jlns gaTaukoB M30BITOYHOTO AaBieHUs-pazpexkenus ([B) nmpu xoppekTupoBke HEOOXOIUMO
paccuuTatb W YCTAHOBUTH 3HAUCHHUC BBIXOJHOI'O0 CHUTHAJIAa IPU HYJICBOM 3HAYCHUU (OTCYTCTBI/II/I
pa3pekeHus) BXoHoro napienus. Pacuer mpoBoautcs o gpopmyse:

I po= 16/(|P pa3.|+PH36) x P paz T 4
I'ne
I po— BBIXOJIHOM TOK JaTYMKa MPU OTCYTCTBUH Pa3pEKEHUS HA BXOJE, MA;
P pa; — HIDKHMN TIpefen (paspeXeHne) U3 JuanasoHa u3MepseMbix aasiaenuid, Mlla;
P .56 — BepxHuii peaen n30bITOYHOrO JaBICHUS U3 TUana30oHa u3MepseMbIX gaBieHuii, MIla

[TonyyenHoe, B pe3yiabTaTe pacdeTa 3HAYCHHE MaBIACHHS  CIACAyeT BHECTH B SYCHKY
«HeobxonuMoe 3HaUECHUE .
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[Tpunoxenue 11

KoppekTupoBka Ha4aJJbHOr0 3HAYeHHUsI BHIXOJIHOT0 CUTHAJIA 1aTYnKOB JAaBiaenuss MUJIA-15
¢ BBIXOIHBIMHU CUTHAJIAMHU B BH/I€ HANIPSIZKEHHUS MOCTOSIHHOTO TOKA

JleficTBUsI MO HACTOSAILIEH HMHCTPYKIMHM DPACIPOCTPAHSIOTCS Ha JAaTYMKU BBINYILIEHHBIE MOCTE
01.01.2018.

Jlis  BBIMIOJIHEHUSI ONEpalliy KOPPEKTHPOBKM HAYaJIbHOTO 3HAYEHHs] BBIXOJHOTO CHUTHaja
nmatuukoB nmaBiaeHus MUJIA-15-051, MUA-15-055, MUJIA-15-058 ¢ BeixogueiM curaainoMm 0,4-2 B u
MUJIA-15-052, MUIA-15-057, MUJIA-15-059 ¢ BeixomueiM curHaiom 0,5-4,5 B (B pganpHelmem —
JATYUKOB) TPEOYIOTCS:

- mepcoHabHBIN KoMmIbtoTep (B manpHeimem [IK) nmoa ympaBieHHeM OnepaliMiOHHOW CHCTEMBI
Windows,

- ycTpoicTBO cBsizu YC-412,

- uudpoBON BOJBTMETP C MPEAETIOM HW3MEPEHUsS HAMPsHKEHHUS IMOCTOSHHOTO Toka 10B m
MOTPEIIHOCTHI0 U3MEPEHUS HE XYKeE, ueM 1/3 OCHOBHOU MPUBEIEHHON MOTPENTHOCTH JaTYMKa,

- kabenp USB 2.0 A-Male — B-Male (B ganpHeiimem — USB-ka0en).

[Iporpamma «KoppektupoBka Hynst y gataukoB PGAU» (CorrectZeroPGAU) ycraHaBiIuBaeTcs ¢
caiita www.midaus.com/dokumentatsiya/programmnoe-obespechenie-dlya-priborov-mida.html myrém
CKayMBaHUS U 3aIlyCcKa HHCTALIATOPA.

[lo oxonuanuto ycraHoBku mporpammel CorrectZeroPGAU, wnaunércs ycranoBka NET
Framework v4, HeoOX0oauMoro A1t KOpPEKTHON PabOThI MPOTPAMMBEI.

C cabita http://www.ftdichip.com/VPC.htm cnexyer ycraHOBUTH JpaiiBep i MHKPOCXEMBbI
FT232, ucnonszyemsbiii B YC-412, mocie yCTaHOBKM KOTOPOTO B JHMCIETYEPE YCTPOMCTB, B paszfeie
«[optet (COM u LPT)», nomxen nosiButbest myHKT: USB Serial Port (COM XX), rne XX HOoMmep
BuptyassHoro COM nopra.

brok-cxemMa TOAKIIOYEHHUS JaTYMKa W anmapaTypbl, HEOOXOMUMOW NI KOPPEKTUPOBKHU
BBIXOJHOTO CUTHaJIa JaTyuKa npuBeneHa Ha pucynke I1.1.

MepcoHanbHLIN
KoMMbloTep

Kabenb yanuHutensHbin USB 2.0 A-B —»

USB
YcTpoiicTeo cBssu MUOA-YC-41 2

Jatumk Hanpsxenue
+ -

HKryt MOBI.685621.027 —»

KENTbIN

1

3eneHbli

2 MynbTumeTp

undgpposon

[atyuk nasneHns

MWUOA-15 KOPUYHEBLIN

Benbiin

Pucynok I1.1- brok-cxema noakiitoueHust 1aTyuka ¢ BbIXOJHBIM curnaiom 0,5-4,5 B

JInst BBINOJIHEHHSI TPOLEAYpPbl KOPPEKTUPOBKH HAYAJIBHOIO 3HAYEHHUS BBIXOJHOIO CHTrHaja
JaTyiuKa HEOoO0XOAMMO TOAKIIOUUTh K THE3JAaM Ha IepeJHe MaHelnu YCTpOWCTBa CBA3M IM(POBOI
BOJIBTMETP B PEKHUME M3MEPEHUs HANPSIKEHUs MMOCTOSHHOIO TOKA. Y CTPOWCTBO CBSI3M COEOUHSETCA C
KommbioTepoM mnocpeactBoMm USB-kabens. [locne coemuHeHus yCTpoicTBa CBSI3M M KOMIIbIOTEpa Ha
NepeHe MaHeIu YCTPOWMCTBAa CBSI3M 3aropaeTcsi 3€JIEHBIM CBETOAMOJ, CUTHAIU3ZUPYIOMIMH O
BKJIIOUEHHOM COCTOSIHUM CXEMbl. [laTUMK COEIUHSETCS C YCTPOHMCTBOM CBS3M IOCPEICTBOM HKIyTa.
[Tutanune naTymka oOecrieunBaeTCsl yCTPOMCTBOM CBS3H.

B nponecce padoThI HEAONYCTHMO Pa3phIBATH JJIeKTPUYECKHE COJUHEHHS B CXeMe.
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[Tocrne 3amycka mporpaMmbl Ha 9KpaHe MOHUTOpa OTOOPA3UTCS OKHO MPOTPAMMEI, TIOKa3aHHOE Ha
puc. I1. 2. B packpeiBaromemcsi MeHi0 «HampspkeHne nuTaHus» HEOOXOIUMO BBIOpAaTh Tpedyemoe
3Hauenue: 3,3 B wiu 5 B. Illemukom mo kHomke «YuTaTh» BBI3BIBAEM MPOIEAYPY UTEHHUS MAHHBIX U3
natuvka. Ilporenypa compoBOXJaeTcsi CBEUEHHEM JKEITOr0 CBETOAMOJA Ha IepeiHed MaHeIn
YCTPOMCTBA CBS3H.

[To oKOHYaHMIO CYUTHIBAHUS JAHHBIX KENTHIA CBETOAMO/ FACHET, & OKHO MPOTpaMMbl IPUHUMAET
BU/I, TOKa3aHHbIN Ha puc. I1 2.

HeoOxonuMo BBecTHM Tekyllee 3HAUEHHME BBIXOJHOTO CHUTHAJla JaTyuka, H3MEpPEHHOE
BOJIETMETPOM, B SUEHKY «YKaXuTe TeKyllee mMokazaHue natunka (B)». B sueiiky «Heobxomumoe
3Hau€HUe», BBOAUTCS HEOOXOAUMOE HaualbHOE 3HaYeHHE BBIXOJHOTO CHTHaJa, Kak mpaBuio, 31o 0,4 B
uma 0,5 B mna natuukoB MUJIA-15-051 u MUJIA-15-052 cooTBeTcTBeHHO. B KauecTBe AECATUYHOIO
pazzenuTens UCTOIb3yeTcs TOUKa.

‘A Koppexuua Hyas 1.3.

Comopr:  COMB6 - (=]

Ynpasnenune YC-412

Hanpsxenue nuTtanHms: 33B v

Wsmepsemoe sHauerme:  Boxoaroit curian v

Yrerne naHHLX
Homep TN:
Tun pamunka:
KonuyecTso oBHyneHmiA:
Mocnearee obHynexme:
Bo3smoxHaR KOPPEKTMPOBKa HyNs:
Texywan KOPPEKTMPOBKa HyNA:

Yutam

=
[=)
w

olle
[ RE

Pucynok I1.2 — OxHO mporpaMmbl

-
M\ Koppekuus Hyns 1.3.1 =1L X
Boccrarosums Com-niopt: COME6 v @
33BOACKONA HyNb

Ynpasnerune YC-412

Hanpsxxenue nuTtaHma: 5B v

Wasmepremoe sHavenme:  BoxoaHoi curnan v

Yrenue naHHbX

Homep TI: 442387

Tun patuwka: MMOA15-057 (0.54.5 B)
KonuuecTso oBHynermin: 5

Mocnearee obHynenme: 13.08.2019 8:43:47
BoamoxHasn koppexvposka Hyns: -0,200 +0,200 B
Texywas koppexposka Hyns: 0,076 B

Yutam
Koppekuma i
3Hauerne HanpRxeHns nutaHma (B): 5.022
Ykaxute Tekywee nokasaHue natwika (B): 0492
Heobxommoe sHaverme: 0.502
= —

Pucynox I1.3 — OxkHO mporpaMMbl TIOCII€ CYUTHIBAHUS JTAHHBIX
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[I{eT9KOM «MBIIIN» IO KHOMKE «YCTAaHOBUTH» HAYAJIbHOE 3HAYEHUE BBIXOJHOTO CHUTHANa OyJeT
MIPUBEICHO K HEOOXOAMMOMY 3HAUEHUIO.

I[Ipu pabore ¢ marumkamu MUIA-15-055, MUJIA-15-058, MUA-15-057, MUIOA-15-059
JIOTIOJTHATEIPHO B MEHIO «VI3MepsiemMoe 3Ha4YeHHE» HYKHO BBIOpaTh NMYyHKT «U TUTaHUS» M CUUTATh
3HAUEHUE HAIPSHKCHUS TUTaHWS C WHIWKATOpa MyiabTUMeTpa. HeoOxomumoe 3HadeHHE BBIXOTHOTO
CUTHaJIa, KOTOpOE CIIeyeT BBeCTH B siuciiky «HeoOxomumoe 3HaueHue» paccuuThiBaeTcs mo 1.2.9.2
PykoBoacTBa 110 3KCIIIyaTanum.

[Tpu He0OXOIMMOCTH HaYaJIbHOE 3HAYE€HHE BBIXOIHOTO CUTHAIa MOKHO BEPHYTh K BEJIHUUHE,
YCTaHOBJICHHOM MPY U3TOTOBJIICHUH JIATYUKA, HIEIKHYB M0 KHOMKE «BOCCTaHOBUTH 3aBOJICKOM HYIIb».



