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PykoBoacTBO 10 3KCIUTyaTallud COAEPKUT TEXHUYECKUE JTaHHBIE, ONMCAHHWE YCTPOWCTBA M
MPUHIAIA ACHCTBHSI, a TAaKKe APyrue CBEICHUs, HEOOXOAMMBIC NJsi MPABUIBHOW HKCIUTyaTaIluu
JTATYMKOB JaBiieHusi ooOmero HasHaueHuss MUJIA-15 u B3pBIBO3AIIMINEHHBIX JaTYUKOB JIABJICHUS
MUJIA-15-Ex.

KonctpykTuBHbie 0cobeHHOCTH AatunkoB MUJIA-15 npuBenens! B Tabmuie 1.

Tao6nawuma 1l- KoncrpykruBabie ocooerHoctr qatankoB MUJIA-15
O6o3HayeHue gaTuYnKa KoHcTpyKkTHBHBIE 0COOCHHOCTH

MUJIA-15(-Ex) -051(052) JIaTYMKH ¢ BBIXOJHBIM CHTHAJIOM B BHJIE
HANpSUKEHUST  [MOCTOSIHHOTO — TOKa.  MIMeroT
koppekTopsl HYJIA u JINATIASOHA
MUJIA-15(-Ex) -055(057) JlaTuuku C  BBIXOJHBIM CHTHAJOM B BHIE
HAMpsDKEHHUsT  MOCTOSIHHOTO — TOoKa. MMeroT
MPOTOPIHOHATBHYIO 3aBUCUMOCTH BBIXOHOTO
CUTHaJa OT HampshDKeHUs nutaHus. He uMeroT
koppekropoB HYJIA u IUATIAZOHA
MUJIA-15(-Ex)-061(062) JlaTurku ¢ UPPOBBIM BBIXOAHBIM CHTHAJIOM
¢usnueckoro ypous unreppeiica UART c
poTOKOJIOM 0OMeHa Mida

MUIA-15(-Ex)-063 Jatynku ¢ MUQPPOBBIM BBIXOAHBIM CHUTHAIOM
unrepdeiica RS485 ¢ mpotokonom oOMeHa
Mida

MUJIA-15(-Ex)-064 Jatuuku ¢ MUGPOBBEIM BBIXOJHBIM CUTHAIIOM

¢uzmveckoro ypoBHs uHTepdeiica RS485 ¢
npotokosoMm oomerna Modbus

K pabore ¢ parumkamm naBinenuss MUJIA-15  nmomyckaercss oOCITy>KMBAIOUIMHA IEpPCOHAT
COOTBETCTBYIOILIEH KBaM(UKAMKM TOJIBKO MOCIE N3ydeHHs HacTosAulero PykoBoacrTaa.

[Ipu 3aka3e marymMka JOHKHO OBITH YKa3aHO YCIOBHOE 00O3HA4YEHHE JAaTUMKa, COCTABICHHOE I10
CTPYKTYPHOI CXeMe, TPUBEACHHON B MPUIIOKEHUH A.

[IpocuM ydecTh, 4TO B CBSI3U C IIOCTOSIHHBIM TEXHMYECKHM COBEPILIEHCTBOBAHUEM JATYMKOB
JABJICHUS] MOT'YT BO3HUKHYTh HEKOTOpPbIE HENPUHLUIHUAIBHBIE PACXOXKAECHUSAM MEXIY KOHCTPYKIIMEH,
CXEMOH 1aTYMKa U TEKCTOM COIIPOBOJUTENIBHOM TOKYMEHTALIUN.

N3IOTOBUTEJIb:

3akpbiToe aKUMOHepHOe 00mecTBO «VHKPOIJIEeKTPOHHbIE [JaTYUKH M YCTpPoiicTBa»
(3AO0 MUJTAYCO);

opuaudeckunii aapec: Poccust, r. YiIbsiHOBCK, Ipoe3l JHePreTHKOB, 4

E-mail: info@midaus.com

WutepHeT-caiiT npeanpusTrs. WWW.midaus.com
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1 OIMUCAHUE Y PABOTA

1.1 Ha3navenue 1 00,1aCTh NPUMEHEHUS

1.1.1)]atunku JaBIICHUS MUJIA-15 (B npajdbpHEWINEM - JaTYUKK), TMPEAHA3HAYECHBI IS
MPONOPIMOHATILHOTO MpeoOpa3oBanus n30bITouHOro aasnenus (M), abcomorHoro aasnenus ([IA) u
pasnoctu nasnenuil (JJI) B BBIXOMHOW CHrHaaI B BHIC HaNpPSDKEHUS. TMOCTOSIHHOTO TOKa WM
udposoii curHan uarepdeiica UART co cnernuansHbIM mpoTokojoM oomena Mida, nubo curaan
untepdeiica RS485¢ mportokonom obmena Ha 6aze Modbusmporokona uiau mpoToKoIOM OOMEHA
Mida.

[Ipumeuanue - Onumcanue MnpoTokojgoB obmena Mida u Modbus npuseaeHsl B
npunoxeHusax JI u M, cOOTBETCTBEHHO.

Jatuuku  mpeaHa3HayeHbl JUISl KCIOJB30BAaHUS B CHCTEMax KOHTPOJIL M YIpaBJICHUS
TEXHOJIOTUYECKHUMH TIPOIlECCAMU B PAa3IMYHBIX OTPACIAX MPOMBIIUICHHOCTH, KOMMYHAIHHOTO
X03sHiCTBA, TPAaHCIOPTa B TOM 4YHCIe Ha rasopacmpenacnutenbHbix myHktax (I'PIT), a Takke B
ABTOMATHU3MPOBAHHBIX CHCTEMaX KOMMEPYECKOTO yueTa pacxo/ia MPUPOTHOTO ra3a.

PaGounmu m3mepsiembiMu cpenamu s aaruaukos JIM, JIA, a taxke maruukoB JIJ] co cTopoHbI
«UTIOCOBOM» paboueld Kamepbl  SBISIOTCS Tasbl, IApOTa3oBhIE W Ta30BbIE CMECH, a TaKkKe
HEKpUCTAIUTU3YIOIIKUECS U He3aTBepJeBalolIie >KUIKOCTH HearpecCUBHbIE K TUTAHOBBIM CIUIaBaM U
HEP>KaBEIOIUM CTaJISIM.

PaGounmu um3mepsieMpiMu cpefamu it 1aTdukoB JJI co CTOpOHBI «MHHYCOBOI» MPUEMHON
KaMepBI SBIISETCS MPUPOIHBIN ra3 U APyrue OYUINECHHBIC CyXHUe HearpeCCUBHBIC Ta3bl U Ta30BBIE CMECH.

Hatanxk  MUJA-//1-15 npennaszHadeH uisi U3MEpPEHUs — Teperana JaBiieHus Ha (UIbTpax
OUYHCTKH Ta3a razopacrpeeTuTeNIbHbIX TYHKTOB, a TAKXKe Ha U3MEPUTENBHBIX TPYOOIIPOBOJaX CYCTUNKOB
raza TypOMHHOTO ¥ POTALlMOHHOTO THUIIA CHCTEM KOMMEPYECKOTO y4eTa ra3os.

OIHOCTOPOHHUE Teperpy3ku JIaTYUKOB MUJA-AA-15 padouyum  H30BITOYHBIM
(cTaTHYecKUM) JaBJIEHUEM HETOMYCTHMBI, T.K. IPUBOISAT K €ro 0TKAa3y.

1.1.2]Tatunku MUJIA-15 ¢ BEIXOJHBIM CUTHAJIOM B BUJIE HATIPSHKEHUS TOCTOSHHOTO TOKA HMEIOT
cienyromye 0003HaYeHUs 10 KOHCTPYKTOPCKOM TOKyMEHTallUU:

M/IBI'.406233.090- MUJA-A-15, MUJJA-TA-15-EX;

M/IBI'.406233.093- MUJJA-AN-15, MUJJA-IN-15-EX;

M/IBI'.406233.092- MUJA-A-15, MUJJA- 11-15-Ex

1.1.3 Jatunkun MUJIA-15 ¢ uu¢poBbIM BEIXOAHBIM CUTHAJIOM HMEIOT CISAYIOIIHEe 0003HAYCHHS
MO0 KOHCTPYKTOPCKOM TOKYMEHTAIUH:

MJIBT".406233.094- MUJIA-JIA-15- UART/RS485MUIA-TA-15-Ex- UART/RS485;

M/IBT".406233.096- MUJIA-/IN-15- UART/RS485MUIA-11-15-Ex- UART/RS485;

M/IBI'.406233.095- MUJIA-1/1-15- UART/RS485MUIA-JI/1-15Ex- UART/RS485.

Hes3priBozamumennsie  gatunku  MMUWUJIA-15 npegHa3HaueHbl i1 KCIOJIB30BAHMUS  BO

B3pbIBOOE30MACHBIX YCIOBHUSX.

B3speiBozamumienasie  gatuukn MUJIA-15-Ex ¢ BuOOM B3pBIBO3AIIUTH  <«HCKpOOE30MacHas
AIIEKTPHUECKAs IEMb» YPOBHS «ia» coorBeTcTBYIOT TpeboBanusm 'OCT P 51330.0,'OCT P 51330.10,
UMEIOT MapKupoBKy B3pbiBo3amuTel POExial/OEXxiallBT4 u MoryT ycTaHaBIMBATHCSI BO B3PBIBOOTIACHBIX
30HaX TIOMENICHUH W HapyKHBIX YCTaHOBOK B COOTBeTCTBMM ¢ TwmaBor 7.3[IYVD wu npyrumum
TUPEKTHBHBIMU  JOKYMEHTAaMH, PErIAMEHTUPYIOIIUMH TPHUMEHEHHE DIJIEKTPOOOOpPYJOBaHUS  BO
B3pPbIBOOIIACHBIX 30HAX.

BenuunHbl MaKCHMaJabHOTO BBIXOJHOTO HANPSHKEHUS MW MAaKCHMAlIbHOTO BBIXOJHOTO TOKa
UCKpPOOE30MacHbIX SJIEKTPUUECKUX IIelei BTOPUYHBIX YCTPONCTB HE JOJIKHBI MPEBBIIATH 3HAYEHUH,
npuBeeHHBIX B 1.2.15,a Takike IMETh CBHJIETEIBCTBA O B3PHIBO3AIIUIIICHHOCTH.

1.1.4/latunkn TpemHa3HA4YCHBI JUIsI pabOThl TPU  TEMIEpaType H3MEpseMOl Cpeabl H
okpykaroriero Bo3ayxa ot Mmunyc 40 no wiroc 80°C (6e3 3amep3anHus U3MepseMol Cpebl B IPUEMHOMN
MIOJIOCTH JIaTYHKA).
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1.1.5 Matepuaibl U MOKPBITHS JaTYMKOB OOECHEUMBACT YCTOMYMBOCTh K MaciaM M MOIOLIHM
CpeaCTBaM.

1.1.6 Tlo ycToH4MBOCTHM K KJIMMATHYECKUM BO3JCHCTBUSM HATUYUKH C BEPXHHUM IPEACIOM
mmeperuss g0 0,025 Mlla, BKIIOYMTENBHO, COOTBETCTBYIOT HCHOJdHeHHI0 Y XJI**  kareropun
pa3mernienus 3.1 (pynna ucnoiaenus B4 no 'OCT P 52931),a ceime 0,025MIla ucnonsenuio Y**
kareropun pasmenieans 2 u no ['OCT 15150 (pymma wucnomnenus C4 mo I'OCT P 52931), ¢
TeMIepaTypaMu u3mMepsieMoil U okpyxaromieii cpensl ot Munyc 40 no umroc 80 °C.

1.1.7 Ilo cremeHu 3alIUIIEHHOCTH OT BO3JEHCTBUS MBUIM U BOJABI JaTYMKU C KOPPEKTOpPaMH
HYJIS u JUAITA3BOHA (kox Beixomuoro curhHana 051,052)umeror ucnonnenue IP64, ocrambHbie
umeroT ucnoaHenue |IP65mno0 'OCT 14254.

1.1.8 1o »1eKTpOMarHUTHONH COBMECTUMOCTH JATYMKU OTHOCSTCA K TEXHUYECKHM CpEICTBaM,
MIPUMEHSEMBIM B MpoMbInIIeHHbIX 30Hax o ['OCT P 51317.6.2.

1.1.9 JlaTynku OTHOCATCS K HEBOCCTaHABIMBACMBIM, OJHOKAHAJIBHBIM, OJHO()YHKIIMOHAIBHBIM
U3JIETHSIM.

1.1.10/laTunku HEPEMOHTONPUTOAHbIC. ['apaHTUHHBIA U MOCIErapaHTUHHBIA PEMOHT JAaTYMKOB
MPOM3BOAUTCS HA MPEANPHUITHH U3roToButene (cM. pasuen 6).

1.2 Texunueckue XapaKTepUCTHKH

1.2.1BepxHue npeaensl U3MEPEHUN TaTYMKOB C HIKHUM IMPEIETIOM U3MEPEHHUS, PaBHBIM HYIIIO,
COOTBETCTBYIOT 3HAUCHUSIM, MIPUBEICHHBIM TabIuUIE 2.

Tadbnuuna 2—BepxHue npeaesbl H3MEPEHHs! TaTYUKOB ¢ HUKHUAM IMIPEIEIIOM U3MEPEHHsI, paBHBIM
HYJIIO

N3mepsiemoe aBiieHHe BepxHuii npenen usmepenus, Mlla

H30b1TouHOE Hasnenue (JJN) 0,01; 0,016; 0,025; 0,04; 0,06; 0,1, 0,16; O24;
0,6; 1, 1,6; 2,5; 4, 6; 10; 16; 25; 40; 60; 100016

AobcomotHoe gasienue (J1A) 0,04; 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1; 1,6;&;
6; 10

Pasnocts gasnenuii (JIJ1)* 0,01; 0,025; 0,04, 0,1

*Mpumeuyanue — Bepxuuii mpeaen padbodero u30bITOUHOro (CTATHYECKOTO) IABIICHUS, 0

KOTOPOTO HOPMHPYIOTCSI MOTPEITHOCTH paBeH 1,6 MIla

1.2.2 Tlpenensl W3MEpEHUH JATYMKOB C HIDKHUM IPEACIOM H3MEPCHHs, HE PaBHBIM HYIIIO,
JIOJDKHBL COOTBETCTBOBATH TA0IHUIIE 3.

Tabnauna 3—Ilpenensl u3MepeHU JATYMKOB C HYKHUM IPEIEIIOM U3MEPEHUs], HE paBHBIM HYJIIO

N3mepsemoe [Ipenenst uamepenus, Mlla
aBIIEHUE
Abeomotioe 0,08-0,2; 0,1-0,5; 0,15-0,75; 0,1-1,0%; 0,2-1,04-,0; 2,2-5,5; 2,8-7,0;
nasienue (J1A)

*TIpumevanue - TonbKo A7 JaTYUKOB C ITUPPOBBIM BBIXOJHBIM CUTHAJIOM.

1.2.3 Tlpenenbl nmomyckaeMoW NPUBEACHHOW CyMMapHOH IIOTPEIIHOCTH Y, B JUala3oHe
pabounx TeMIieparyp, BbIpaKEHHBIE B TPOIEHTaX OT HOMHUHAJIBHOIO JUana3oHa HW3MEHEHHS
BBIXOHOI'O CUTHAJIA, TOJKHEI OBITh He Ooiee +0,15:+0,25;+ 0,5.

CymMmapHasi MOTPEIIHOCTh MPENCTaBIsieT coO00W KOMOWHAIIMIO OCHOBHOM M JIOMOJHUTEIBLHOMN
TEMIEPATypPHOIl MOTPEIIHOCTH M OINpeAessieTcsl Kak MaKCHMajbHOE OTKJIOHEHHE NeHCTBUTENbHOM
XapaKTEPUCTHKH MPeoOpa3oBaHus OT PacUeTHOW B Auana3one pabounx remmepatyp (1.1.4).

1.2.4 Bapuamnus BBIXOZHOTO CHUTHana VY, AobkHAa ObiTh He Oonee 0,1 % or nmamaszona
M3MEHEHUS BBIXOJHOTO CUTHAaJA.
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1.2.5 30Ha HEYYBCTBUTECIBHOCTH JaTuukoB abcomotHoro ([1A) wu wusbwsirounoro (W)
JIaBJICHWs, BRIPOKCHHAS B TIPOIICHTAX OT JIMara3oHa u3MepeHui, He npessimaet 0,01.

1.2.6 30Ha HEYYBCTBUTCIBHOCTH JAaTYMKOB pasHocTH naaBicHuid (/I/1), BbIpakeHHas B
MPOIICHTaX OT Juana3oHa u3MepeHui, He npepsimaet 0,02.

1.2.7 W3menenue BBIXOAHOTO curHama natauka JIJI, BeI3BaHHOE H3MEHEHHEM pabodero
U30BITOYHOTO (CTATHYECKOr0) aaBieHus ot Hyis g0 1,6 MIla, e mpesbimaer +0,15%o0t1 nuanasona
W3MEHEHUS BBIXOJHOTO CHTHAIA JJIsl JATYUKOB C MPHUBEACHHON CyMMapHO MOTPENTHOCTRIO HE Ooee
0,15% u 0,25 % nns qaTYMKOB C MPUBEACHHOW CyMMapHO# norpemnocTeio He 6omee 0,25u 0,5%.

[IpuMeuanue - OQHOCTOPOHHUE MEPETPY3KU CTATHUECKUM JABICHUEM HE JOMYCKAOTCS.

1.2.8 Bpems 3amepXKud BBIXOJHOTO CHUTHAJIa MOCTE TMOJA4YM HANPSOKCHUS THTAHUS IS
JATYUKOB ¢ KoJgoM BeixogHoro curnaia 051, 052, 055, 057we 6oiee 70mc. [I1si 1aTYMKOB C KOJOM
BeIxoaHoro curgaiia 061,062+ue 6omee 30mc.

1.2.8.1 Bpems 3a7iepKi BBIXOJHOTO CUTHAJA MOCJe 3ampoca He Ooree:

-IUTSL JaTYAKOB C KOJIOM BeIXOqHOTO curana 063 - 20mMc;
-IUISL JATYUKOB C KOJAOM BBEIXOHOTO curHaia 064 - Swc.

1.2.9 HomuHanbHBIC CTATUYECKHUE XaPAKTEPUCTUKH

1.2.9.1HomuHanpHasi cTaTU4ecKasi XapaKTepUCTUKA JATYUKOB C HE3aBUCUMBIM OT HATIPSKCHUS
MATAHUS BBIXOJHBIM CUTHAJIOM B BHJI€ HAMPSDKEHUS MIOCTOSTHHOTO TOKA MMEET BUJ]

P-P
UBb]X: (UB_UH)X¢+UH (1-1)

PMAKC - PMI/IH

rae Uppix - TEKylllee 3HaUeHHE BBIXOAHOTO CUTHama, B;
Up —BepxHee npeaenbHoe 3HAaYCHHE BRIXOAHOTO CUTHANA, B;
Uy — HIDKHEe NpeebHOe 3HaUeHUE BBIXOAHOTO CUTHama, B;
P - Texymiee 3HaUCHME N3MEPSEMOTO JIABIICHUS;
Py - HDKHUN TIpeien u3MepeHus JaBieHus;
Piraxc —BEpXHUH TIpeaen U3MEPEHUs IaBJICHUS.

1.2.9.2HomuHanpHas cTaTUYECKas XapaKTEPUCTHKA JATYUKOB C BBIXOJHBIM CHUTHAJIOM B BHUJE
HaprI)KeHI/IH IIOCTOAHHOI'O TOKAa U C HpOHOpHHOHaHBHOﬁ 3aBUCUMOCTBHO oT HaprI)KeHI/IH IIMTAaHUA
AMeET BUI

P-P
UBbIX:U—Hx (UB_UH)X o +UH ' (1.2)

1H PMAKC - PM[/IH

rae  Uppiy - TEKyliee 3Hau€HUE BHIXOIHOTO CUTHAA, B;
U7z —HOMUHANBHOE 3HAUCHUE HANPsDKEHUs TUuTaHus, S B;
U;;— dakTrueckoe 3HaYCHHE HAMPSDKCHUs TUTaHUs, B;
Up —BepxHee npeaenbHOoe 3HaUeHHE BBIXOAHOTO CUTHama, B;
Uy — HIDKHEE MpeeTbHOE 3HAaYeHHNE BBIXOAHOTO CUTHANA, B;
P - Texy1iee 3HaueHuE N3MEPSAEMOro JaBJICHUS;
Pwmur - HIDKHUIN TIpeien u3MepeHus JaBIcHUs;
Pwmakc —BepxHUiI peen U3MepeHus JaBIeHuUs.

1.2.9.3 HoMuHanbHast cTaTH4YecKas XapaKTEpUCTHKAa IaTYMKOB C LU(PPOBBIM BBIXOJHBIM
CUTHAJIOM HMEET BH/]

N = k[P (1.3)

PMAKC - PMI/IH

rae N -Tekyiee 3HaueHue naBieHUs B konax cranaapra |IEEE754no nokazanusim natumka,;
P - Texymiee 3HaveHHE H3MEPSEMOTO JaBJICHUS IO 00Opa3l0BOMY MPUOOPY;
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Py - HUOKHUE Ipesien u3MepeHus JaBlIeHHs;
Pmakc —BepXHUE TIpeaen n3MEepeHus 1aBJICHUs;
K — ko3¢ punmeHT npeodpa3oBaHust U3MEPSEMOTO JTaBICHUSI.

H p MNMCUAaHHUC — I[.HSI BBIXOAHOT'O CUT'HAJIA, BBIpa)KeHHOFO B HpOI_[eHTaX oT
usmepennii K =100%. J[ist BBIXOAHOTO CHUTHAjA, BHIPAKEHHOTO B CAMHHIIAX H3MEPEHUS JTaBICHHS

(KHa, MHa, 6ap n T.,Z[.) k :PMAX - P|\/||N.

1.2.10 Ilutanue HeB3phIBO3ANIUINCHHBIX aaTynkoB MUJIA-15 ocymiecTBisercs OT CTaOWiIH-

3UPOBAHHOTIO MCTOYHHKA MOCTOAHHOI'O TOKAa. HGCTaGI/IHBHOCTB HAIIPpAKCHUA NOUTAaHUA HC JOJDKHA
2 % oT 3HavYeHHWS HaNpspDKeHUs TuTaHus. [lymabcanus

0,5 %ot 3HaueHUs HANIPSKEHUS TUTAHUS.
[Tutanue nmatunkoB MUJIA-15-Ex ocymecTBisieTcss ¢ y4eTOM IOTOJHUTEIBHBIX TPEOOBaHUH,

IMPEBBIIIATH

U3JI0’KEHHBIX B pazzaene 1.5.

10 a0COJIFOTHOW BEIUYUHE
HaHpH)KeHI/ISI IINTAaHUA HEC JOJI?KHA HpeBBIH_IaTB

1.2.11BBIX0OIHBIE CUTHAIIBI

1.2.11.1BsIXoHBIE CUTHAJIBI JATYUKOB B BUJE HANPSOKEHUS MOCTOSHHOTO TOKAa M MPEICIbHO-
JOTTYCTUMBIE 3HAUYCHUS HAMPSDKCHUS TUTaHUS JO/DKHBI COOTBETCTBOBATH Tadymile 4.

Taonunma 4 —BbpIxoaHble CUTHANIBI M HANPSDKEHUS TUTAHUS aHAIOTOBBIX JaTYUKOB
BrrxonHoii curaan, B 0,4-2,0 0,4-2,0 0,5-4,5 0,5-4,5
Ko BeIXOMHOTO cUrHAIa 051 055 052 057
3aBUCHUMOCTD BBIXOJHOI'O CUTHAJIA OT N N
HET €CTh HET €CTh
HANPSDKEHUS TUTAHUS
HomunanbpHOEe 3HaUECHNE HAIPSKEHUS
p 3,3 3,3 5,0 5,0
nutanud, B
OIYCTUMBIH JUAaNa30H U3MEHEHUS
Homy A 3,0-55| 3,040| 5,055 4,5-5,5
HaIpsHKEHUs nuTanus, B
MakcuMallbHO€E JOITYCTUMOE 3HAYEHHUE
A0y 5,5 5,5 5,5 5,5
HaIpspKeHUs nuTanus, B
*Tlpumeuanue - Ilpumenenne JaTyuka C  BBIXOJHBIM  CHTHAJIOM,
U3MEHSIOMMUMCS MIPONOPIUOHATBHO H3MEHEHUIO €ro HaNpsOKEHUsT NUTaHUs, MO3BOJISIET
HCITOJIH30BaTh ATO HAIPSHKEHUE B KAYECTBE OTMOPHOTO JJIsI CHCTEMHOTO aHAJIOro-IIU¢PPOBOTO
npeoOpaszoBaresi, H30aBUBIIMCH MPU TOM OT UCTOYHUKA OTIOPHOTO HAMPSHKCHUS ¥ BITHSTHHS
OPUCYIIUX €My I[OTPEHIHOCTeH (TeMIepaTypHOii M JOJATOBPEMEHHOH) Ha pPe3yJIbTaThl
WU3MEPEHHUS.

Marna3oHa

1.2.11.2 Tunel uHTepdEHCOB W TPEACIBHO JOMYCTUMBIC 3HAUCHUS HAIPSOIKEHUS TUTaHUS
U(POBBIX TaTYMKOB YKa3aHbI B Tabnuie 5. Puznuecknue XapakTepUCTUKH HHTEP(HEHCOB NPUBEICHBI B

Tabimmax 6u 7.

Tabnauna 5—HMurepdeiicsl u HaNPsHKSHUS TUTAHUS TUPPOBBIX JATUYHKOB
JonycTuMblii Trana3oH
o Kon BeIxomHOTO
Tun untepdeiica [Tporokomn W3MCHEHHSI HaNPSDKECHHS TUTaHHS,
curHaia B
UART Mida 061 3,0-3,6
UART Mida 062 4,5-12
RS-485 Mida 063 4,5-12
RS-485 Modbus 064 4,5-12
I[Tpumeuanue - Onucanre mpoTokosoB oomena Mida u ModbusnpuseneHs! B
npuwioxeHusax JI u M, COOTBETCTBEHHO.
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Tabnuma 6 —Pusndeckue xapakrepuctuku naTepdeiica UART

3Hauyenue, B

[TapameTtp
MHHHAMAIIbHOE MaKCHMaJIbHOE

[ToporoBoe HanpspkeHue (Ha BXOJE) TIpU 135 2 o5
MOJIOKUTEIBLHOM TePEeX0JIe ' '
[ToporoBoe HanpspkeHHe (Ha BXOJIE) TIPU 0.75 165
OTPHUIIATEIILHOM TIEPEXO0Ie ' '
I'ucrepesuc 0,3 1
Jlnamna3zoH BHICOKOTO YPOBHS 2,7 3,3
JlnanazoH HU3KOTO YPOBHS 0 0,6

[Ipumeuanune — Tepmunnl gansl B coorBeTcTBUn ¢ [OCT 29107-91

Tabnuna 7 —Pusznueckue xapakrepucTuku narepdeiica RS-485

3HaueHne
[TapameTp
MHHHMAaJIbHOE THIIOBOE MaKCHMAaJIbHOE
JuddepennnanbHoe BEIXOAHOE 15 i 33
HanpspkeHue, B ’ ’
Tox KOPOTKOTO 3aMBIKaHHUSI
P 40 - 250

nepeAaTunka, MA
CuHda3Hoe BEIXOTHOE

b A ; 1,65 3,3
HanpspkeHue, B
IToporosoe muddepeHInaILHOE

p Addepenn —200 ~125 50

HanpspKeHUe Ha BXxojie, MB
BxonHoii rucrepesuc, MB - 15 -
BxoaHoe conpoTusienne, KOM 96 - -
BxonuHoii Tok, MKA - - 125

BrIxomHOM CHTHAN JaTyuka MPEACTABJICH B JBOMYHOM KOJE W MMEET BHUJ YHWCia C TUTaBaromiei
3ansron no cranaapty [EEE 754.

EnquHuiel u3MepeHusi, B KOTOPBIX JaTYMK  TEpelaeT  BEIWYMHY HW3MEPEHHOTO JaBJICHUS,
MpeicTaBICHBI B TabmuIe 8.

Tab6numa 8 —EnuHuiel nu3sMepeHus AaBIeHUs JaTUNKA.

Kom* Enunnna nsmepenus
0 ITa
1 klla
2 MIla
3 Oap
4 PSI
5 xre / em?
6 MM. PT. CT.
7 % K nuamna3oHy U3MEpeHU TaTynKa

Enunuiia u3aMepeHus naBieHHUs BHIOUPAETCsS TOJIb30BaTeIeM MPHU HACTPONKE JaTYHMKa Mepe] ero
MOHTa)XOM Ha MECTO dKCIUTyaTanuu. HacTpoliku 1aT4uKOB ¢ IPOTOKoJIoM oomMeHa Mida mpousBoasaTcst
C TIOMOIIBIO MporpaMMbl mosib3oBatens «Midal5Tool». Hactpoiiku JaT4uKOB € MPOTOKOIOM OOMEHa
ModbusnpousBoautcst ¢ momoripio mporpammsl nojb3osarerist «Midal5Tool Modbus»Iporpammer u
PYKOBOJICTBA IMOJIH30BATENs K HUM MocTaBisitoTes Ha CD qucke COBMECTHO C aTYUKOM.

*IIpuMedanue—Onucanue Koja AaHo B npuioxeHusx JI, M.
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1.2.12]]aTunKu ¢ BBIXOJHBIM CUTHAJIOM B BUJIC HAITPSDKEHUS MIOCTOSTHHOTO TOKA MIPEHA3HAUCHBI
JUTsl pabOTHI C COMPOTUBIIEHNEM Harpy3ku He MeHee 10 kOwm.

1.2.13/latunku ¢ UUGPOBBIM BBIXOIHBIM CUTHAJIOM TIpeIHA3HAa4YeHbl HJs paboThl C
AJIEKTPOHHBIMU  YCTPONMCTBAMH, TOIEPKUBAIOIIMMHU IpOoTOKoIbI 0OMeHa Mida wim Modbus,a takske
COBMECTHMBIMH T10 BXOJy C CHTHAJIaMH, (PU3UUYECKUE TTapaMeTPhl KOTOPBIX MPUBEICHBI B TA0IUIAX 6 U
7.

1.2.14B3poIBo3anuineHHbIe JNATYUKH UMEIOT MapKHUpPOBKY o B3PBIBO3ALINTE
POExial/OExiallBT4 u umerot nckpobe3omnacusie menu ypoHs «ia»mo 'OCT P 51330.10.

YpoBeHb B3PHIBO3AIIUTHI JaTUMKA ONPEACISACTCS YPOBHEM B3PBIBO3ALIUTHI MPUMEHIEMOTO
UCKpoOe3omacHoro 010ka nutanus (bapbepa HCKPO3AIHTHI).

1.2.15XapakTepuCcTUKH MCKpOOE30MacHOCTH B3PhIBO3ALIUIIEHHBIX AaTuyukoB MUJIA-15-Ex
COOTBETCTBYIOT 3HAUCHUSIM, IPUBEICHHBIM B Ta0wmIe 9.

Tabnauma 9 -XapakTepruCTUKU UCKPOOE30MACHOCTH B3PHIBO3AIIMIIICHHBIX TATYNKOB

HanmenoBanue napamerpa 3HaucHHe mapameTpa
MakcumanbHOe BXoHoe Hanpspkenue U;, B 12
MaxkcuMaIbHBIA BXOIHOM TOK li, A 0,34
MaxkcumanbHas BX0oaHast MOIITHOCTE Pj, Bt 1
MakcumanbHasi BHyTpeHHs1 eMKOocTh Cj, MK®D 1,2
MaxkcruMasbHasi BHYTPEHHSISI MHIYKTUBHOCTS L, MKI'H 10

1.2.16 Tok, moTpeOasieMblii JaTYNKOM B PEXKHME M3MEPEHHS NP HOMHUHAIBHOM HAaNpsHKEHUH
OUTaHUST U OCCKOHEYHO OOJBIIOM CONPOTHBICHWH HArpy3KH, HE JOJDKEH IPEBBINIATh 3HAYCHHH,
npuBeACHHBIX B Tabnuie 10.

Tao6numa 10 —IlorpebnsemMsrii TOk

Kon BeixomHOrO [ToTpebasieMbIit TOK [ToTpebnsiembrit TOK
CUTHAJIA B PEKMME U3MEPEHMS], MA B PEKUME OKUIAHMSI, MA

051 2,5 -

052 3 -

055 2,5 -

057 3 -

061 2 0,6

062 3 0,6

063 3,5 0,6

064 5 -

1.2.1711pu u3meHeHun conmpoTuBieHHUs Harpy3ku oT 10kOMm 110 GECKOHEYHOCTH, CyMMapHas
MPUBEICHHAS TOTPEIIHOCTh W BapHalys JaTYMKOB C BBIXOJHBIM CHUTHAJIOM B BHJE HaNpPSKEHUS
IMOCTOSIHHOT'O TOKA JOJIKHBI cOOoTBeTcTBOBaTh 1.2.31 1.2.4.

1.2.18]/laTunk He BBIXOAMT U3 CTPOS MPH KOPOTKOM 3aMBIKAHUU WJIM OOPBIBE BBIXOIHOM IIeTH, a
TaK)Ke IPHU Mo/1a4Ye HANPSHKEHUs MUTaHUsL 0OpaTHOM MOJISPHOCTH.

[Ipumeuanue - [ JaTYNKOB C BBIXOJHBIM CUTHAJIOM B BHJIE HAMPSHKEHUS TTOCTOSTHHOTO
TOKa JaHHOE TpeOOBaHME BHITIOJIHAETCS MPU YCIOBUU UCIOIb30BAaHUS UCTOYHUKA MUTAHUS C BBIXOJHOM
MOIIHOCTHIO He Oosee 0,7 BT.

1.2.1911pu npoBeAcHUU HCIBITAHUA W MPOBEPOK B JTAOOPATOPHBIX YCIOBHSX, TAPAHTHPYIOUTUX
OTCYTCTBHUE B3PBIBOONIACHOM CMECH, MHUTAHWE B3phIBO3AIIUIICHHBIX aaryukoB MMUJIA-15-Ex moxer
OCYILIECTBIATHCS OT CTAOMIM3UPOBAHHOTO HCTOYHUKA HAMPSKEHUSI MOCTOSIHHOIO TOKa € MapaMeTpamu
no 1.2.10, conporuBienue Harpysku mo 1.2.12.



MJIBI.406233.09®> 10

1.2.20 Ha3nauenne u monakioueHue KoHTakToB coeaunutens DIN C B 3aBucuMoctu ot
UCIIOJIHEHUSI U PEKUMOB pabOThI JaTUMKa MPUBEACHBI B MPUIIOKEHUH B.

DIEKTPUYECKOe MOJKITIOYCHIE TaTIUKOB OCYIIECTBISICTCS 3-X U 4-X MPOBOJHON JTUHHUEH CBSI3U.

1.2.21 DnexkTpudeckass W30JAIUAS MEXKIY DJIEKTPHUUCCKUMHU IEMSIMH M KOPITYCOM JaTdydKa B
HOPMaJIbHBIX YCJIOBUSX BBIIEPKMBACT B TeueHHWE 1 MUH JeicTBHE UCTBITaTebHOTO HanpsokeHus 500 B
gactoto 50 I'm mpaktuyeckn curycoupanbHou ¢opmbl, 100 B mpu TemrepaType OKpyKaromero
Bo3ayxa Mtoc 35 °C U MOBBIIEHHON BIIaXKHOCTH.

1.2.22 B HOpMaJbHBIX YCIOBHUSX CONPOTHUBICHHWE H3OJSAIUN DJICKTPHUUYECKUX IIETIeH JaT4YHhKa
OTHOCHUTENIBHO Kopmyca npu jgomyckaemoM Hampsbkenun 100 B e menee 100 MOwm, 5 MOwm npu
nosbiieHHoH Temmeparype (80°C) u 1 MOM npH MOBBIIIEHHOM BIaKHOCTH.

1.2.23 Jlatuuku mnpemHa3HadyeHbl i paboTel mpu arMochepHom naBinenun ot 84,0 mo
106,0 xIla (or 630 mo 800 MM pT. cT.) ¥ COOTBETCTBYWOT rpymme wucnonHeHus Pl mo
I'OCT P 52931.

1.2.24T1o ycTOWYUBOCTH K BHOpAIlMU JATYUKU C BEpXHUM mpenenom uamepenus no 0,16 Mlla
BKJIIOYUTEIHPHO COOTBETCTBYIOT BHOPOYCTOMYMBOMY W  BHOpONpOYHOMY HcmoiHeHuto F2mo
I'OCT P 52931:Bubpauus wacroroit 10-5001n, ammiuryna — 0,15mm, yekopenue 19,6 m/cex”.
OcranbHbIE JATYUKU COOTBETCTBYIOT BHOpPOYCTOMYMBOMY W BHOpONpoYyHOMY wucnoiHeHnio G2:
BHOpamus gactotoit 10-20000 ', ammmutya —  0,75vM, yekoperne 98 m/cex®.

JlomonHUTENbHAST MOTPEIIHOCTh JaTYUKOB OT BO3JCUCTBUA BUOpalUWi HE MPEBBIIIAET IO
abcommrotaoi Benmunue 0,1 %ot quana3soHa U3MEHEHNUS BBLIXOJHOI'O CHUTHAJIA.

1.2.25 Jlatunkn ¢ BepxHUM mpeaesnom usMmepenus mo0 0,16 Mlla sBasioTCsS NPOYHBIMU K
BO3ICICTBHIO OJMHOYHBIX MEXAHMYECKHX YIapOB CO 3HAYCHHEM IIHKOBOrO yckopeHums 50 m/c?,
JUTUTEIBHOCTBIO YIapHOTO UMITyJIbca B mpenenax (2-30)mc. OcTaabHble JaATYUKU SBISIOTCS IPOYHBIME K
BO3/CIHCTBHIO MHOTOKDATHBIX MEXAaHHYECKHX YIApPOB CO 3HAYCHHEM MHKOBOro yckoperms 100 m/c?,
JUTUTEIILHOCTBIO YAapHOT0 UMITyIbca B npeaenax (2-50)mc u o6mum guciom yaapos He MmeHee 1000.

1.2.26/JononHuTenbHas IIpUBEICHHAs MOTPELIHOCTb, BbI3BaHHAas BO3/CIICTBUEM

PaaroYacTOTHOTO 3JEKTPOMArHUTHOIO TOJISl, HAHOCEKYHAHBIX HMITYJIbCHBIX TMOMEX, KOHIYKTHUBHBIX
MOMEX, HAaBEJEHHBIX PAJAUOYACTOTHBRIMU MoisiMu, Tpu wucnbiTanusx no ['OCT P 51317.6.2 He
MPEBBIIIACT:

- 0,5 %.-11s1 TaTYMKOB C BHIXOJHBIM CUTHAJIOM B BH/JIE HAMPSHKEHUS TIOCTOSIHHOTO TOKA,

- 0,1 % -5t TaTYUKOB ¢ MUGPPOBBIM BHIXOIHBIM CUTHAJIOM.

1.2.27 BpeMsi ycTaHOBJICHHsI BBIXOJHOTO CHUTHAja JATUYMKOB IPU CKAYKOOOpPa3HOM H3MEHEHUU
u3MepsieMoro mapamerpa, cocrapisiomeM 90 % or auamasoHa wu3MepeHus (BpeMs C MOMEHTa
CKa4K0OOpa3HOTO0 M3MEHEHHS M3MEpSEMOro mapamMeTpa 0 MOMEHTa BXOXKJEHHUS BBIXOJHOIO CHUTHAla
JaTYMKa B 30HY YCTAHOBUBILIETOCS COCTOSIHUSA, COCTAaBISAIOMIYI0O + 5 % oT u3MeHeHHs BBIXOAHOIO
curHaina), He npessbiiaetr 0,05¢ 1715 1aTYNKOB C BBIXOHBIM CUTHAJIOM B BUIC HANIPSDKCHHSI TOCTOSTHHOTO
toka, U 0,1c mms gaT9uKoB ¢ MUGPOBBIM BHIXOIHBIM CUTHAJIOM.

[Ipn u3MepeHWM AaBIEHUS Ta30B ATO BpPeMs MOXKET OCTHraTh 2—5 MUH HU3-3a MPOTECKAHHS
aanabaTHIecKuX MpPOIECCOB.

1.2.28 /latunku ¢ BepXHUMH IpeaenamMu u3MepeHuid 1o 25 MIla BKIIOUUTENbHO, BBIIECPKUBAIOT
JaBlicHHE KpaTKoBpeMeHHO# (0 15 mun) neperpy3ku 10 1,5Pyax 03 H3MEHEHUST XapaKTEPUCTHK ITOCIIE
Bo3zclicTBUs (B TOM umcie i fgatdukoB JIJI ¢ <«auIrocoBO#» U ¢ «MHUHYCOBOWM» CTOpOHBI). Jlist
JTATYMKOB C BEpXHUMH Tipenenamu usmepennii ot 4010 160MIla 3to naBnenue paBHO 1,25Pnax .

[l pumeuyanue— OpHocropoHHHE meperpy3ku aaryuka JIJI pabGounm H30BITOUHBIM
(cTaTudeckuM) TaBJICHHEM HEJOMYCTHMBI, T.K. MPUBOIAT K BBIXOJY €r0 M3 CTPOSL.

1.2.2911onHblii cpeHUNA CPOK CITYXKObI TaTYNKOB HE MeHee 12 nieT.

1.2.30Hopma cpenneit HapaboTku 10 oTka3a gaTunka 180 000u.

1.2.31"'aGapuTHbIC U IPUCOSAMHUTEIHHBIC Pa3MEPHI TaTIYNKOB MPUBEICHBI B IPHIOKEHUH J].

1.2.32Macca natunkoB MUJIA-15 ne npesbimaet 0,22kr.
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1.3KoMILIeKT MOCTABKHU

131 KOMHHGKTHOCTB IIOCTaBKM OAaTYUKOB C BbBIXOAHBIM CHUI'HAJIOM B BHIC HaHpﬂ)KeHHH
MTOCTOSTHHOTO TOKa COOTBETCTBYeT Tadmmie 11.

Tadbnauma 11 —KoMIUIEKTHOCTh TOCTABKH JTATYMKOB C BHIXOIHBIM CUTHAJIOM B BUJIE HAITPSHKCHUS

IIOCTOAHHOI'O TOKa

Ob6o3HaueHne TOKyMeHTa HanmenoBanue Kox. [Ipumeuanue
M/IBI'.406233.090 JlaTank aGCOIFOTHOTO 1 | IlocraBnsieTcss B COOTBETCTBUU C
JIaBJICHUS 3aKa30M
MUJIA-JTA —15(Ex)
M/IBI'.406233.093 JlaTuyuk n30BITOYHOTO 1 | IlocraBnsieTcss B COOTBETCTBUU C
JIaBJICHUS 3aKa30M
MUJIA-IN —15(Ex)
M/IBI".406233.092 JlaTuMK pa3HOCTH JABJICHUI 1 | TlocraBusercs B COOTBETCTBHH C
MUJIA-JJT- 15(Ex) 3aKa3o0M
M/IBT".406233.09Q1IC | ITacmopt 1 | [locraBnsercs B COOTBETCTBUU C
3aKa30M
M/IBT".406233.09®P5 PykoBozacTBO 10 1 | Honyckaetcst mocTaBisaTh 1 3Kk3.
SKCIUTyaTaIluu Ha 10 1aT4MKOB, HOCTABIISIEMBIX
B OJIMH aJIpec
- CoenuHUTENH [TocraBnsieTcs B COOTBETCTBUU C
1
DIN C (komrmuiekr) 3aKa30M
MJIBI'.754176.020u1n Komnbiio (ymaotHuTeIbHasI 1 | Ans natuuka co mrynepom M12.
MapOHHUTOBAs MPOKJIAIKa) 2 | Ans natuukos JIJ1.
MJIBI'.754176.020-01 1 | Ansa natauka co mrynepom M20
I'acurens mynscanui 1 | IlocTaBnsiercs 0 OTAECIBHOMY
M/IBI".408861.002 MUIA-TTI -501 3aKasy.
2 | JHns naruukoB MUJIA-J1/1-15

1.3.2ZKOoMIIEKTHOCTh TTOCTaBKHM JATYMKOB C IU(PPOBBIM BBIXOJHBIM CHUTHAJIOM COOTBETCTBYET

Tabaune 12.

Tabnauna 12 —KoMIUIEKTHOCTh NOCTABKU AATYUKOB C IU(POBBIM BBIXOIHBIM CUTHAJIOM

O6o3HayeHue JOKyMEHTa Haumenosanue Kou. [Ipumeuanue
M/IBI".406233.094 JlaTurk aOCOJIFOTHOTO 1 | IlocraBisieTcss B COOTBETCTBHUH C
JTABJICHHS 3aKa30M
MUIA-IA -15 (Ex)-
UART(RS485)
M/IBI".406233.096 JlaT4rK U30BITOYHOTO [TocraBnsieTcss B COOTBETCTBUU C
JTaBJICHUS 1 3aKa30M
MUOA-IU -15 (Ex)-
UART (RS485)
M/IBI".406233.095 JlaT4uuk pa3HOCTH JaBJICHUI 1 ITocraBnsieTcss B COOTBETCTBUU C
MUJIA-IJT - 15 (£x)- 3aKa30M
UART (RS485)
CoenuHUTETH 1 [TocTaBrnsieTcsi B COOTBETCTBUU C
) DIN C (kommiekr) 3aKa30M
M/IBT".406233.0941C [Tacnopr 1 | IlocraBnsiercs B COOTBETCTBUHU C
3aKa3o0M




IIpooonsicenue mabauywr 12

M/IBI'.406233.09(PD

12

M/IBT".406233.09®P5 PykoBozacTBO 10 1 | Homyckaercs mocTaBisiTh 1 3K3.
SKCIUTyaTaIluu Ha 10 1aT4UKOB, HOCTABIIIEMBIX
B OJIMH aJIpec
[Mporpamma Midal5Tool. 1 ITocraBnsercs na CD nucke B
(mpenHa3HaueHa TSt COOTBETCTBHUH C 3aKa30M
HAaCTpPOMKM U IIOBEPKH
i maTduKa ¢ G poBbIM
BBIXOJIOM H  IPOTOKOJIOM
obmena Mida).
IIporpamma 1 [ocrasnsercs na CD aucke B
Midal5Tool Modbus. COOTBETCTBHUH C 3aKa30M
(mpenHa3zHaveHa JUTSL
- HAaCTPOMKM W TIOBEPKH
maTduKa @ ¢ U (POBBIM
BBIXOJIOM H  TPOTOKOJIOM
oomena Modbus).
MJIBI".408 844 007 YCeTpoicTBO CBSI3H 1 | TlocraBnsercs Mo OTAECIbHOMY
MUJIA-YC-408-UART 3aKazy
(mpeobpaszoBareb
uHTEepdeiicoB
UART/USB 6e3
raJbBaHUYECKOU pa3Bs3KH)
MJIBI'.408 844 007-01 Y CTpoiCTBO CBSI3U- 1 | TlocraBnsercs Mo OTAECIbHOMY
MUJIA-YC-408-RS485 3aKazy
(mpeobpaszoBareb
uHTEepdeiicoB
RS485/USBoes
raJbBaHUYECKON Pa3Bs3KH)
M/IBT".408 844 006 YcTpoiicTBO cBA3M- 1 | IlocraBusercs MO OTAEIBHOMY
MUJIA-YC-410 3aKazy
(mpeobpazoBareib
uHTepdercoB
RS485/USB ¢
raJbBaHMUYCCKOU Pa3BI3KOi)
M/JIBI'.754176.020u1n Komnbiio (ymaotHuTeIbHasI 1 | Jns matymka co mrynepom M12.
M/IBI'.754176.020-01 MApOHHUTOBAs MPOKJIA/IKA) 2 | dus matamkoB J1/]
1 | Ins matumka co mrynepom M20.
M/IBT".408. 861.002 lNacurens mynbcanuii 1 | IlocraBusercs Mo OTAEIBHOMY
MUJIA-TTI -501-4 3aKasy.
2 | Jdnsa natumkoB MUJIA-J1/1-15
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1.4¥YcrpoiicTBo 1 pabora

JlaTyuk  mpeAcTaBiseT  co0Oil  eAMHYI0  KOHCTPYKIHIO: TEpBHYHBIA  IpeoOpa3oBarelb
(Ten3ompeobpa3oBarenb) OOBEIUHCH B OJHOM KOPIYCE C OSJCKTPOHHBIM OJIOKOM (BTOPHUYHBIM
nmpeoOpa3oBareiem).

VYrpoiieHHas KOHCTPYKTHBHasi CXema JaT4yukoB u30bITOuHOro naBienus MMUJIA-IIN-15, c
BBIXOJHBIM CUTHAJIOM B BHUJIE HAIMPSKSHHsI IOCTOSTHHOTO TOKA MMOKa3aHa Ha pucyHke 1.
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Pucynok 1 —JlaTunk u30BITOYHOTO JaBICHUS Pucynok 2 —JlaTunk aOCOMIOTHOTO aBICHUS
MUA-I1-15 MUIA-A-15

[Mtynep 1, pabGowas momocte 2, MeMmOpaHa 3 ¢ XKECTKO 3aKpEIIEHHBIM KPHCTAIIOM
MOJTYITPOBOTHUKOBOTO UyBCTBUTENIbHOTO d3iieMeHTa 4 ([IUD), KOHTaKTHBIC IUIOIMIAJKH KOTOPOTO
AIIOMUHHEBBIMU NMPOBOJHUKAMU  COEIMHEHBI C BBIBOJAMHU KOJUIEKTOpAa 6, KOHCTPYKTUBHO OOpa3yroT
TeH3ompeoOpazoBarenh. [loMympOBOMHUKOBEI  YyBCTBUTENBHBIM  d3J€MEHT 4 UW3TOTOBIEH W3
reTepPOdNUTAKCHANIBHOM CTPYKTYphl «kpemuuii Ha candupe» (KHC). TenszompeobGpasoBarens depes
BBIBOJIBI KOJUIEKTOPA 6 2JIEKTPUYECKU MOAKIIOUEH K JIEKTPOHHOMY OJOKY 7, a BBIXOJ 3JCKTPOHHOTO
0JIOKa - K BBIXOJIHOMY pa3bEéMy JaT4yvKa 8, YCTAaHOBJICHHOMY Ha OCHOBaHUU 9 DIIEKTPOHHBIN OJIOK
3aIIMIIEH OT BHEIIHMX BO3ACHCTBUU KOXXyXoM 5. /lomosiHUTENbHAs 3aliuTa OT BJarv, BOJABI U MbUIH
OCYILIECTBIISICTCSl TEPMETU3UPYIOIIMMHU TMPOKIAIKaMU, OJHA M3 KOTOpbIX 12 ycraHOBiIeHa Ha Kopmyce
JaTyuKa, a Apyras Mexay pa3zbeMHbIMU yacTsamu coenuuutens DIN C.

Pabora maTunka H30BITOYHOTO JaBiIeHUs (PHCYHOK 1) IPOMCXOIUT CIIEAYIONMM 00pa3oM.

JlaBiieHne n3MepseMoil cpeibl, HaxoAsielcs B pabodeii monoctu 2 mryiepa 1, Bo3aeicTByeT Ha
METAININYEeCKyl0 MeMOpaHy 3 M Ha MOJIYPOBOJHUKOBBIM UYyBCTBUTENIBHBIA AJIEMEHT 4 C 4YeThIpbMS
TEH30UYBCTBUTEJIbHBIMA KPEMHHEBBIMH PE3UCTOPAMHU, PACTION0KEHHBIMH HAa €T0 MOBEPXHOCTH B 30HAX
MaKCHUMaJIbHBIX Ae(opmalinii, BO3HUKAIOIIKUX HA MEMOpaHe IpHU Mojiaye TaBIeHUs.

B pesynbrare Mmexannueckoit neopmanuy 9yBCTBUTEILHOTO YJIEMEHTA MEHSIETCSI COPOTHUBIICHUE
TEH30PE3UCTOPOB, COCIUHEHHBIX B MOCTOBYIO cXeMy. MocToBasi cxema MUTAETCsl CTaOUIU3UPOBAHHBIM
HampsDKEHHWEM, TMOJaBacMbIM OT 3JIEKTPOHHOro Onoka. M3MeHeHuWe  CONMpOTUBIEHUS IUIeY MOCTa
MPUBOAUT K U3BMEHEHUIO HAIIPSKEHUSI HA BBIXOHBIX KOHTAKTaX MOCTOBOM CXEMBI.

KoncTpykius nardyrika aOCOMIOTHOTO JaBJICHMs MOKa3aHa HA PUCYHKE 2 U OTIMYAETCS HAIMYHEM
TepPMETUYHO U30JIMPOBAHHON OT OKPYXKAIOIUIEH cpeibl MOJIOCTH 13, 4TO MCKITIOYAeT BIHMSIHUE JABJICHHUS
OKpyKarorieir cpenbl (aTMocepHOro JaBIICHHS) HAa BBIXOJHOM CHTHAJ JaT4MKa, KOTOPBIH B CBOIO
ouepe/b IPOMOPIIMOHATICH BEIMYUHE TaBIICHUS B paboyeil monoctu 2.
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KoHncrpykunsa natunkoB pasHoctd aasieHuit MUJIA-JIJ1-15 B ynpoliieHHOM BHJE IOKa3aHa Ha
pucyHke 3.
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Pucynok 3- Jlatuuk pasaoctu nasnenuit MUJA-J1/1-15

B nmatumke JIJ] umeeTcs 1Be MpUEMHBIX PabOUUX MOJOCTH — QUTFOCOBass» 2 «muHycoBas» 13.B
«TUTFOCOBYIO» TIOJIOCTh TO/IaeTCsi OOJbIiee W3 AaBICHHA, Pa3HOCTh KOTOPBIX TPeOyeTcs M3MEPHUTh. JTH
JABJICHUS BO3JICHCTBYIOT HA WM3MEPUTENbHYI0O MeMOpaHy 3 C YyBCTBUTEIBHBIM JJIEMEHTOM 4 C NBYX
CTOpOH. B pe3ynbTare, Ha BRIXOJHBIX KOHTAKTax MOCTOBOM cxeMbl [TUD npucyTcTByeT CurHai, BeaIuurnHa
KOTOpPOTO TPOMOPIIMOHATIbHA PA3HOCTU JABJICHHIA, MMOaBAEMBIX B TUTFOCOBYIO U MHHYCOBYIO TPUEMHBIC
MOJIOCTH.

Jatunk /I/I He mMeeT 3aIIUTHI OT OJHOCTOPOHHHX Meperpy3ok pado4uM H30BITOYHBIM
(cTraTHyecKkUM) JaBJIEHHEM, NO3TOMY NMPH €r0 MOHTAa}Ke M IKCILIyaTallHH HEOOX0IHMO COGJII0IATH
NMpaBUJIa U PEKOMEHIAINH, U3JI0KEeHHbIE B pa3jiese 2 HacTosero PJ.

DJIEKTPOHHBIN OJIOK YCWJIMBAET CHUTHAJI MOCTOBOM CXEMBbI W MpeoOpa3yeT ero B TpeOyeMblit
BBIXOJHOW CUTHAJ JIaTYHKa.

B cocrtaB 5JeKTpOHHOTO OJIOKa JAaTYMKOB C BBIXOJAHBIM CHTHAJIOM B BHUJAC HAIPSDKEHUS
MOCTOSIHHOTO TOKa BXOIAT KOppekTopbl (mepemenHbie pezuctopbl) 10 HYJIS (HauanbHOTO 3HAYEHUS
Beixoguoro curHana) u 11 JIMATIABOHA (nuama3oHa W3MEHCHHS BBIXOAHOTO curHama). KoppeKkTopbl
HYJISA u JJUAITIABOHA mno3Bonstor B HeOompmmx mnpeaenax (1-2% ot nuamasoHa H3MEHEHUS
BBIXOJIHOTO CHTHAJIa) PEryJMpOBaTh BBIXOJHOW CUTHAJ JaTYMKa C TE€M, YTOOBI €ro HWKHUE U BEPXHUE
3HAYEHUS BO3MOKHO TOYHO COOTBETCTBOBAIN HIDKHEMY U BEPXHEMY MpejiesiaM U3MEPECHHUS TaBICHUS.

JlaT4vKy C BBIXOJHBIM CHTHAJIOM TPOIOPIUOHAIBHBIM HAMPSDKEHUIO THTAHUS HE HMMEIOT
koppekropoB HYJIS u JJIUAITA3ZOHA.

[lpuMeHeHHe naTYyuKa ¢ BBIXOJHBIM CHUTHAJIOM, U3MEHSIONIMMCS MPONOPIIMOHAIEHO H3MEHEHUIO
€ro HamnpsHKEHUS TUTaHMsI, TO3BOJISIET HCIIOJIB30BATh ATO HAMPSKCHHUE B KAYeCTBE OTIOPHOTO HAIPSHKCHHUS
CHUCTEMHOTO aHaJIoTO-IIUGpPOBOro mpeodpazoBaressi, W30aBUBIIUCh MPH 3TOM OT WCTOYHHKA OMOPHOTO
HAMPSOKCHUS W BIMSHUAS TPUCYHIMX €My IOTPEHIHOCTEeH (TeMIepaTypHOW M JOJITOBPEMEHHOH) Ha
pe3yabTaThl U3MEPCHUSI.

Koppextuposka HVYJIS  naTtumkoB MUJIA-15 ¢ uudpoBBIM BBIXOJHBIM CHUTHAJIOM
MIPOM3BOJUTCS C TIOMOIIBIO TIEPCOHATBLHOTO  KOMITbIOTEpa, ycTpoicTBa cBsizm MUJIA-YC-408 u
IporpaMM  I10JIb30BATEIIs Midal5Tool (s pmarumkoB ¢ mporokonom obOmeHa Mida) U

Midal5Tool Modbus s mporokona Modbus),cooTBeTcTBEHHO.
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1.500ecnevyenne B3pbIBO3AIUILEHHOCTH

1.5.1MckpoGe30macHOCTh AMEKTPHUUECKUX LIETIeH B3PHIBO3AIIUIIICHHBIX JAaTYMKOB JIOCTUTAETCS 32
CUeT:

a) BBINIOJIHEHHMSI KOHCTPYKIMHM JaT4MKoOB B cooTBercTBHM ¢ Tpedoanusmu ['OCT P 51330.0,
I'OCT P 51330.10;

0) orpaHWuYeHHs] MaKCUMaJIbHOW BBIXOAHOM MomHOCTH P,< 1 BT, MaKCUMaabHOTO BBIXOIHOTO
toka 1,<0,34 A u MakcumanpbHOrO BhIXOAHOTO HampspkeHus U,<12 B, mnoakimrodyaeMoro kK gaT4viKam
JIEKTPOOOOPYIOBaHUS (DIEKTPUUYCCKHUX IIEMeH), KOTopoe (KOTOpbIE) MOJDKHO ObITh CepTU(HUIIUPOBAHO
10 UCKPOOE30MacHOCTH.

1.6 MapkupoBka

1.6.1Ha kopnyce 1aTyuka HAaHECEHBI CIICAYIONINE 3HAKU U HAJITUCH:

a) TOBAPHBIN 3HAK TPEATIPHUITUS-U3TOTOBUTEIIS;

0) obo3HaYCHHE AaTYHKA;

B) CTEIIeHb 3alllUThI JaTUYnKa OT BO3AelcTBUs Bobl U mbutn (IP64, IP65);

T) Tpeeibl U3MEPSASMBbIX JABJICHHH C yKa3aHUEM eNHUIIBI H3MEPEHHUS,

1) TIpEe/ieNIbl JOIYCKAaeMOi CyMMapHOM MOTPEITHOCTH;

€) BBIXOIHOM CHUTHAIT;*

) TIOPSIKOBBIM HOMEP 10 CUCTEME HyMEpalluu 3aBOJ1a-U3TOTOBUTEIIS;

1) TOJ BBITyCKa (IOMyCKaeTCss COBMEIICHHE C MTOPSAIKOBBIM HOMEPOM);

*[IpuMedaHu € — A JaTYUKOB C IUGPPOBBIM BBIXOJHBIM CHUTHAJIOM YKa3bIBACTCS THII
npotokoa oomena Mida mmu Modbus,a takke tun uatepdetica UART umn RS485.

1.6.2Ha kopnyce natrunka MUJIA-15-Ex nononHuTeTsHO HAHECEHA MAPKUPOBKA, COACpKAIIast

a) MapkupoBKy B3psiBo3aiuTel POExial/OExiallBT4;

0) Ha3BaHWE WM 3HAK OpraHa 1o cepTuduKanu 1 HoMep cepTuuKara.

1.6.3Ha noTpeOuTenbCKylo Tapy IaTdyuka HAHECSHBI CIISAYIOMNE 3HAKU U HAJIITACH

a) TOBApHBII 3HAK ¥ HANMECHOBAHUE TPEANPUSITHS-U3TOTOBUTEIIS;

0) ycmoBHOEe 00O3HaueHHWE JaTyMKa C YKa3aHHMEM HOMepa TEeXHHYSCKHX ycioBuid (1o
MPUIIOKECHHUIO A);

B) Haamuck «CJIEJJAHO B POCCHUN»;

T) TOJI BBIITyCKa.

1.6.4MapxkupoBka nataukoB cootBeTcTByeT [ OCT 26828

1.7 YnakoBka

1.7.1 VYmnakoBbIBaHHWE TPOM3BOJIUTCS B 3aKPBITBIX BEHTHJIMPYEMBIX TOMEIICHHUSIX TPH
TeMIIepaType OKpYyKarmiero Bo3ayxa oT mioc 15 go mmroc 40°C 1 OTHOCHTEHLHOHN BIIAXKHOCTH BO3AyXa
10 80 %npu OTCYTCTBUU B OKPY’KAIOIIEH CpeJie arpeCCUBHBIX IIPUMECEH.

1.7.2 Ilepen ymakoBbIBaHHMEM, IPU HEOOXOJMMOCTH, OTBEPCTHE WHITyIEpa, pe3bbda mTyiepa H
pa3beMa 3aKpBIBAIOTCS 3AIUTHBIMU KOJITIAYKAMU FITH 3ariTyIIKaMH.

1.7.3 Jlatuuk mOMeIIaeTcs B MOTPEOUTENLCKYIO Tapy (MHIUBUAYaIbHYIO YIAKOBKY),
BBITIOJTHCHHYIO B COOTBETCTBHUU C I'OCT 23170.Ha moTpebuTenbckyro Tapy HaHeceHa HHpOopMaIusi o
natuvke. B moTpeOuTenbcKyro Tapy BMECTE ¢ JATYMKOM MOMEIIASTCs IKCIUTyaTallMOHHAS TOKYMEHTAIUs
(1.3). DkcmumyaTanmoHHas JOKyMeHTaIus (acmopT, HACTOSIIee PYKOBOJICTBO 1O SKCIUTyaTalllH, a TAKKe
CD-nuck ¢ mporpaMMHBIM OOECIICUCHHEM TOJIb30BaTENs JJIs JTAaTYMKOB C IU(PPOBBIM BBIXOIOM)
BKJIQ/IBIBACTCS B UyeXoJ1 u3 moiaudtuienoBoi mieHkd [OCT 10354-82rommunoii (0,15 - 0,3Mm.

Koncepsarust natTunka He nmpousBoautcs (BapuanT 3amutshl B3-0I'OCT 9.014).



MJIBI.406233.09®> 16

[IpuMedanue— NaTINKH, IOCTABISIEMBIE OJJHOMY MOTPEOUTENIO, TOMYCKAETCS KOMILICK-
TOBaTh OJHHMM pPYKOBOJCTBOM II0 SKCIUTyaTalldd Ha JECATh AaTYMKOB. Ha BXopsiieM B KOMIUIEKT
nocraBku CD-aucke ¢ mMporpaMMHBIM OOECTICUeHHUEM Il TEXHHUUYECKOTO OOCITY)KMBAHHS JaTYUKOB C
M(POBBIM BBIXOJHBIM CHUTHAJIOM, pa3MelleHa JJIEKTPOHHAsi Bepcus Hacrosiiero PykoBoacTtBa mo
JKCILTyaTaIiH.

1.7.41loTpeburenbckast Tapa yKJIaIbIBa€TCA B TPAHCTIOPTHYIO Tapy - IEPEBIHHBIN SmuK Thna I1-1
wm -1 TOCT 2991 wim xaproHHblid simuK. CBOOOJHOE MPOCTPAHCTBO  3aIOIHAETCS
aMOPTHU3aLMOHHBIM MaTepUATIOM.

ToBapoconmpoBoAUTENbHAS JOKYMEHTAIHSI BKIAIBIBAIOTCS B Y€XOJ U3 TOJUITHICHOBOW TUICHKH.

B uexos momernaeTcst BKJIAIBIII ¢ HAAMUCHIO " ToBapOCOPOBOIUTEIbHAS JOKYMEHTAIUSA ', UE€XOJT
3aBapUBaETCS.

Macca TpancnopTHo# Tapsl He TipeBbimaeT 20 Kr.

JlormyckaeTcs mepechlIka JaTYNKOB MOYTOBBIMU MTOCHUTKAMH.

1.7.5 Ha tpancrioptaoii Ttape B coorBeTcTBUU ¢ ['OCT P 51474 naneceHbl HECMBIBAEMOM
KpacKoil OCHOBHBIE, JIOTIOJTHHUTEIbHBIE U WH(DOPMAIIMOHHBIC HAIIMUCH, a TAKKE MAaHUIYISIHOHHBIC
3gaku, umeromue 3HaueHuss XPYIIKOE; OCTOPOXHO; BEPEYDL OT BJIAT'U.

Oo6s3atenbras undopmanus s norpedburens mo 'OCT P 51121, ve BkIIOYEHHas B COCTaB
MapKUPOBKH, MPUBEICHA B ACIIOPTE U PYKOBOCTBE 1O SKCILUTyaTalllH.

1.7.6 llpu mony4eHHH SIIUKOB C JAATYUKAMU HEOOXOIMMO TPOBEPHUTH COXPAHHOCTH Taphl. B
cllydae €€ TOBPEeXKIEHHUS CIEAyeT COCTaBUTh aKT M OOpaTUThCS € pekiaManuedl K TpPaHCHOPTHOU
OpraHH3aIlHH.

1.7.7 B 3umHee BpeMsl SUIMKU C JaTYMKaMU PaclakoBBIBAThH B OTAINIMBAEMOM IOMEIEHUU HE
panee, yem uepe3 12 4acoB 1mociie BHECEHUS UX B IOMEIICHHUE.

1.7.8Tlocne BCKpBITUS TPAHCTIOPTHOHM Tapbl HEOOXOIMMO H3BJIEYHh TOBAPHO-COMPOBOIUTEIHHYIO
JOKYMEHTAITUIO, a TAK)KE TPOBEPHUTHh KOMILJIEKTHOCTh MTOCTABKU B COOTBETCTBHH C MACTIOPTOM Ha JATYHK.
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2 UCHHOJIb3OBAHHUE 110 HASHAYEHUIO
2.13kcnayaTaHOHHbIE OTPAHMYEHHUS

2.1.1 KnumaTtrueckue ycioBus (TemrepaTypa OKpYKaroIed Cpebl, BIaXHOCTh, KOHICHCALUS
BJIard, MPSIMOE MOMAJaHKe BOJBI M COTHEYHBIX JIyueii), MpU KOTOPBIX OyIET IKCIUTyaTHPOBAThCS TATUHK,
JOJKHBI COOTBETCTBOBATH TpeboBanusM 1.1.6HacTosmero PykoBosacTaa.

Jarunk ucronnenus Y** kareropum pasmemnicaus 2 (COCT 15150)paccuunran anst paboTel B
YMEpPEHHOM KJIMMaTe MpH TeMmmepaType okpyxaromeil cpensl or Munyc 40°C mo mmoc 80°C. Mecto
YCTaHOBKH - OTKPBITHIA BO3JyX, MOJ HaBeCcOM. VICKIrO4aeTcst mpsMoe TOMaJaHue COMHEUHBIX JIyded u
BOJIbI (BO BpeMsi T0K1s1). KpaTKOBPEMEHHO TaTYUKKA MOTYT OBITh BJIAXXHBIMH B PE3yJIbTaTe KOHICHCAIIHH,
BBI3BAaHHON PE3KMMH HM3MEHEHHSMH TEMIIEPAaTyphl WA B PE3yabTaTe BO3IEHCTBHS 3aHOCHMBIX BETPOM
ocankoB. He momyckaercst AnvTenbHast KOHSHCAIIHS BIIarH HA JaTUYHKE.

Hatunk ucnonHeHus: Y XJI** kareropum pasmenienus 3.1 paccuutad ajisg pabOThl B YMEPEHHO-
XOJOAHOM KJIMMaTe MpH TemmepaTrype okpyxarwomeil cpensl or munyc 40 C no mmoc 80 C. Mecto
YCTaHOBKM — CyXHe€, HEpPEeryJsipHO OTalulMBaeMble ToMelieHus. [lomaganue BOABI HA JMaT4YUK U
KOHJICHCAIIMSI BJIArM HE JOmyckaercs. MakcuMmanbHash BIAXHOCTh Bo3ayxa — 80 % mpu temmeparype
35°C 6e3 xkouaencaruu Biaaru (rpymma B4 mo 'OCT 12997).

2.1.2 TemnepaTypa U3MepsSEeMO Cpelbl U OKPYXKAIOIIEro BO3AyXa HE JOJKHA BBIXOIUTH 3a
npeeisl AuanasoHa pabounx temmeparyp (1.1.4).

Ecnu Temmepatypa usmepsieMoil cpelibl BBIIIE WIIM HUKE JOMYCTUMOM, JOJDKEH YCTaHABIMBATHCS
OTBOJI WJIX TIPEATIPUHSITHI IPYTHUE MEPHI AJIsl BBIOTHEHUS YCIOBUH MPABUIIBHOM SKCILTYaTaI|H.

[Tpu HU3KOM TemIiepaType U3MepseMOi Cpellbl HEOOXO0IUMO IPUHSTH MEpBI (CIIEIHATbHBIH OTBOJ
U IpyTHE), YTOOBI HCKIIIOYHTH TOSBIICHHE KOHJICHCATA M €r0 3aMep3aHKe Ha KOPIyCce JaTyrKa.

2.1.313mepsieMasi cpena T0JDKHA 00IagaTh CISAYIOUIMMEI CBOMCTBAMU: HE OBITH arpeCCHBHOU K
MarepuaiaM KOHTaKTUPYIOIIUX C Hell jJeTaleil qarunka (HepyKaBerolue U TUTAHOBbBIC CIUIABbI), HE UMETh
3arpsi3HEHUH, KOTOPhIE MOTYT HaKaIlUTMBAThCS M YIUIOTHATHCS B MOJIOCTU IITYIEpa Mepell MeMOpaHoi u
BBI3BaTh OTKA3 JaTYHKA.

[Tpu skcmTyaranuu AaTdyuka u3MepsiemMasl cpefia He JOJDKHA MOABEPraThCsi BO3IEHCTBUIO HUZKHIX
TeMIeparyp, NMPUBOAIIAX K €€ 3aMEP3aHUI0 B MPHEMHOW IOJIOCTH JaTYMKa, a TAKKE BO3JCHCTBHUIO
THAPOYAApOB, IPYTHX PE30HAHCHBIX TUAPABIMYECKHX M 3BYKOBBIX sIBIICHHWH. B mocrnemHem ciydae
OTOOpHBIE YCTPOWCTBA PEKOMEHIYEeTCS pa3MeliaTh B MeECTax, TAE€ CKOPOCTh JBHIKCHHUS CpEIbl
HAaUMEHbBIIIas, TIOTOK 0e3 3aBUXPEHHU, T.e. HA MPSMOJIMHEHHBIX YYacTKax TPyOONMpPOBOIOB, IpH
MaKCUMAaJIbHOM PAcCTOSTHHH OT 3allOPHBIX YCTPOMCTB KOJICH, KOMIIEHCATOPOB M APYTHX THAPABINICCKUX
Y THEBMATHUYECKUX COCTUHEHUH.

Ecmu mynecupyromiee JaBieHUE Cpebl, THAPO HIM MTHEBMOYIAPbl HEBO3MOXHO HCKIIOYHTH
(HanpuMmep, MyJbcallMK JaBJICHUS, BO3HUKAIOUIME MPU pabOTe CUETUMKA raza POTAI[MOHHOTO THUIIA), TO
HEOOXOAUMO MPUMEHSTh racuTelb myascanuii (memndpep) MUJA-TTI-501 @punoxkenue E) wimu apyrue
Mepbl  (meTiaeo0pa3Hbie YCIOKOUTENM M T.I.), YTOOBI HE JOMYCTHTh TMOBPSKICHUS WM pa3pbiBa
MeMOpaHBbI TaTYMKA.

lacurenn mynbcanmii, MpenHa3HaueHHBIC Ui paboThl ¢ garuyukamu JIJI, JOMKHBI MMETH
OJIMHAKOBBIC MMapaMeTpPhl IeMI(UPOBAHHS, 111 MAKCUMAIILHOTO MTOIABJICHUS My IbCAN U UCKITIOUCHHS
BO3HUKHOBEHHS OIHOCTOPOHHHX TMEPETPy30K H3-3a Pa3HBIX CKOPOCTEH HapacTaHWs [aBICHUS B
TUTFOCOBOM ¥ MUHYCOBOM Pa0OYMX IMOJIOCTSX MPH CKauKaxX CTATHYECKOTO JMABJICHUS. Takue KOMIUICKTHI
MUA-TTI-501nocraBnsitorest coBmecTHO ¢ natankom MUJIA-JIJI-15 mo oTnenpHOMY 3aKasy.

2.1.4 MexaHu4yecKre BO3JACHCTBUs (BHOpammu, yaapbl) B MECT€ YCTAHOBKH I JAaTYMKOB C
BepxHuM Tnpenenom m3mepenuss 0,16 MIla u Hike, HE MOJDKHBI MPEBBIMATH CICAYIONINX 3HAYCHHIA:
BuOparuu - gactoroi (10-500)['u, ammaurymoit 1o 0,15MM, yckopeHHeM 10 19,6 m/cek? (ncnoHeHUE
F2 mo T'OCT P 52931); onunounsie ymapsl - 10 150 ¢ yckopenuem mo 50 m/cex’ ¢ JUINTEIBHOCTBIO
ynapaoro ummyibca (2-30) mc s maT4MKOB ¢ BEpXHUM mpenaenom u3mepenus 6osee 0,16 MIla:
BHOpaLuy - ¢ gactoroit (10-2000) 1, ammunTyoii 10 0,75MM, yekoperneM 10 98 m/cex” (HCIONHEHNME
G2 no T'OCT P 52931); muorokparusie yaapsi - xo 1000 ¢ yckopenmem mo 100 micex’® ¢
JUTUTEIBHOCTBIO yIapHOTo uMItyibca (2-50)mc.
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2.1.5 Oxpyxaromiast cpea He JAOJDKHA COAEpIKATh MPHUMECEH, BBI3bIBAIOIINX KOPPO3UIO JeTanen
JATYUKOB.

2.1.6 HeB3pbIBO3aIMIICHHBIE JAaTYMKH TNPEAHA3HAYEHBI [UIA OKCIUTyaTallud TOJBKO BO
B3pbIBOOE30IIACHBIX YCIOBUSAX.

2.1.7 B3pbIBO3aIIMIICHHBIE JAaTUYUKW IpeIHa3HAueHbl Uil SKCIUTyaTallkd BO B3PBIBOOMACHBIX
MIPOM3BOJICTBAX MIPU YCIOBHH COOIIOICHUS TPEOOBaHM, U3I0KEHHBIX B 1.5.

2.2 TloaAroToBKa 1aTYNKA K HCIOJb30BAHUIO

2.2.1Mepsbi 6€30MMacHOCTH MPHU TOATOTOBKE JaTYUKA K UCIIOIH30BaHHUIO.

a) Jlns obecriedenust TpeOOBaHUH MO AIIEKTPOOE30MACHOCTH Ha O0BEKTAX, TJ€ YCTAaHABIHBAIOTCS
IaTYUKA, HEOOXOIUMO

- POU3BOJIUTH IEKTPUIECKOE TOIKIFOUECHUE TATYMKA B COOTBETCTBUH C TIPUIIOKEHUEM B;

- MOAKJIIOYEHHEe [JATYMKA NPOM3BOAUTH IEPCOHAJOM, HMEKIMM JONMyCK K padore Ha
3J1eKTpoycTaHoBKax HanpskeHneM 10 1000B u o3HaKkOMJIEHHBIM ¢ HacToSIIUM PD;

- ICMIOJIb30BaTh ~ OJIOKM  MUTaHUS, CO CTAaOWJIM3UPOBAHHBIM  BBIXOJHBIM  HaNpsKEHHUEM
cootBercTBytomue Tpedosanusm 'OCT 12.2.007.0.

- 3a3eMJISITh KOPIYC JaT4MKa M MCTOYHHMKA MUTaHUS (€CIIM OH MMEET METaUTMYeCKHE YacCTH,
KOTOpbIE MOTYT OKa3aThCs TOJ] HANPSDKEHUEM) JUIS  TMPEIOTBPAIICHUS MOPAKEHUS TOKOM
00CITy>KMBAIOIIETro MepcoHaIa.

JlaTuyuk UMeeT CIeAYIoNre XapaKTePUCTUKH 10 dJEKTPOOE30MaCHOCTH:

- MO0 CTENEHH 3alllUThl YeJIOBEKa OT MOPaKEHUS AJIEKTPUYECKUM TOKOM JaT4YUK OTHOCUTCS K
knacey |l mo 'OCT 12.2.007.0;

- COMPOTHUBJICHWE H30JISIHH TIpu gomyckaemom HampspkeHnn 100 B cocraBnser, He MeHee:
100 MOwM nipu Temmepatype oKpyxaromiero Bozayxa mioc (20£5) °C u 0THOCHTENBHON BIQXKHOCTH 10
80 %; 5MOwM npu TemnepaType okpyskaroriero Bosayxa mioc (80t3) °C u OTHOCHTEIBHOMN BIaKHOCTH
10 60 %; 1 MOwm npu Temmeparype okpyxaromiero Bozayxa mmoc (35 = 3)°C u OTHOCHTEIbHOMN
BiaxHOCTH 10 95 %.

- HampspKEeHUE Mpo0os n3oisinuu coctaiseT, He MmeHee: S00B - mpu Temneparype oKpykarouiero
Bo3ayxa mmoc (20 £ 5)°C u otHocurenbHOM BaakHoctd 10 80 %; 150B - nmpu Temmeparype mIOC
(35 3) °C u otHOCHTEIBHOM BIaxkHOCTH 95 %0.

- MOAKJIIOYEHHE U OTKJIKYeHHE NATYMKA K JIMHUU CBSI3M U MCTOYHHKY NMUTAHUA OJIKHO
NPOBOIUTHCS MPH OTK/IIOYEHHOM NMUTAHUH.

0) Jlna oGecrieuenusi TpeOOBaHH TO B3PHIBOOE30NACHOCTH Ha O0BEKTaxX, IJIe YCTAHABINBAIOTCS
aTYUKA, HEOOXOIUMO:

- YCTaHABIIMBATh B3PHIBO3AIIMIIECHHBIC IAaTYNKH BO B3PBIBOOMACHBIX 30HAX IOMEIICHUA U
Hapy>KHBIX yCTaHOBOK coriacHo [IVD, rmaBa 7.3, II93II, rnmaBa 3.4 m ApyruM HOPMATHBHBIM
JOKYMEHTaM, periiaMeHTUPYIOIINM MPUMEHEHHUE STIEKTPOOOOPYAOBAHUS BO B3PHIBOOTIACHBIX 30HAX;

- lepel MOHTaXXOM B3PbIBO3AIIUIIEHHOTO JaTYMKa CJIEAYyeT OCMOTPETh €ro, IpPOBEPUTH
MapKUPOBKY B3PBIBO3AIIUTHI, YOSTUTHCS B IIEIOCTHOCTH KOPITyca JaTunKa;

- XapaKTepUCTHKU HMCKpOOE30MacCHOCTH, MOJKIYAEMbIX K JaTYUKY HCKPOOE30IMacHBIX IIETeH,
JOJIKHBI COOTBETCTBOBATH YKa3aHHbBIM B 1.5;

- MOAKJIIOYeHHE Kalessl JIMHUU CBSA3HM K B3PHIBO3AIIUIICHHOMY JIaTYMKY JIOJDKHO MPOU3BOJUTHCS
MIPH BBIKIIFOUEHHOM OJIOKE TTUTaHUS.

B) JIOMOMHHUTENBHO JUIS COONMIOACHHS TpeOoBaHMi 10 Oe30macHOCTH paboT HEoOXO0IUMO
YYUTHIBATH, YTO:

- MaKCUMaJIbHOE JTaBlicHHEe (CTATHYECKOE M ero MyJbCAlliH, a Takke padouee N30BITOYHOE — JIJIsI
natyrkoB J1J]) B MarucTpasau He JOJKHO MPEBBIIIAT BEPXHETO Mpe/elia H3MEPEHHsI TaTInKa.

- MOAKJIIOYEHHE JaTuhKa K MarucTpalyd JOJDKHO NMPOU3BOAMUTHCA MPU OTCYTCTBUM JIaBJICHHS B
MECTE YCTAaHOBKH JaTYUKA.

2.2.2BHenmHui 0CMOTp JaTurKa

[Ipn BHEmIHEM OCMOTpE MAaTyMKka HEOOXOJUMO MPOKOHTPOJIHUPOBATH OTCYTCTBHUE BHIUMBIX
MEXaHWYECKHUX MOBpeXAeHU. [I0BepXHOCTh TaTunKa JOJDKHA OBITh CYXOW U YUCTOM.
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2.2.313MepeHue napaMeTpoB JaTyhKa

N3mepenne mapaMeTpoB JaTyMKa IMPOBOJHUTCS B YCIOBHAX METPOJIOTHYECKOH abopaTtopuu
KHIIuA no meroaukam 3.6.1. [{enecoobpa3Ho mMpoBOAUTH M3MEPEHUS MapaMETPOB IEpe]l MOHTAXKOM
JaTYMKa Ha MECTO €T0 AKCIUTyaTaIiH.

2.2.4AMoOHTax 1 YCTaHOBKA JJATYMKOB

2.2.4.1 JIatyuky TpH TOAKIIOYECHHUH K MArucTpajd MOHTHUPYIOTCS B JIIOOOM ITOJIOKCHHH,
yI00OHOM ISl MOHTaXa, 3a WCKIIOYEHUEM IaTYMKOB ¢ BepXHUMH mpenenamu uzMepenus 0,06 Mlla u
HIDKE, KOTOPhIE MMEIOT 3aBHCHUMOCTH BBIXOAHOTO CHTHaja OT MOJOXKEHHs JaTduka. Takue MaT4uKH C
LEJIBI0 COXPAHEHHsI METPOJIOTHYECKUX XapaKTEPUCTHK IMPEINOYTHTEIbHO YCTaHABIMBATH BEPTUKAIBHO
IITYIIEPOM BHH3 (B TAKOM IOJIOKCHUY OHU KATHOPYIOTCS Ha MPEANPUSITHN-U3TOTOBUTEIE).

2.2.4.2 latuuku pasnoctu naienuit (MUJIA-J1/1-15), ¢ 1enbi0 COXpaHEHUS METPOJOTHUECKUX
XapaKTEPUCTHK, TPEINOYTUTEIBHO YCTaHABIMBAaTh TaK, YTOOBI <IUTIOCOBOW» NPUEMHBIA IITYIEP
HAXOMWICS B TOPU3OHTAIBHOM IUIOCKOCTH (B TAaKOM TMOJOXEHUHM JaTYMKH KaIMOPYIOTCS Ha
HpEeIIPUSITHH-H3TOTOBUTEIIE).

JlaT4uky M30BITOYHOTO M aOCOJIOTHOTO JaBJICHHS JIOJDKHBI YCTaHABIMBATHCS TOJIBKO B
crienuanbHble THE3Ma. Pa3MeTka MOHT@XHBIX THE3Jl MHOJ JaTYMKH W HpPUMEp YCTAaHOBKH JaT4HKa
NPUBEJCHBI HA PUCYHKE 3.

1,6x45° M20x1,5

45°
18

"RO.5 ‘
6 90° R1,6
= 6.3 ‘

0,5 6 min =

JIaTYHK

6
12,5 ‘
020.7 | KOJIbIIO

. (mpoxaka)
1,6x45 M12x1,5 J/

45°

12

R0O,5

éQ; R1,6 6.2 6

0,5
25 PucyHok 4 - PazMeTka MOHTAKHBIX THE3 MO AATYNKH
012.7 M YCTAHOBKA IaTYNKA HA padoyeil MarucTpain

['epMeTHYHOCTh COCAMHEHHs JaTdvka ¢ pabodedl Maructpanbio (pUCyHOK 4) MoDKHA
o0ecrieunBaTbCsl MO TOPIy INTyLEpa YIUIOTHUTEIbHOW mpokiaakoi (komsrom) MJIBIT.754176.020,
BXOJIAIIEH B KOMIUIEKT TOCTABKH.

3anpeniaercst HCNOJIb30BaTh YIUIOTHEHHE N0 pe3nde (makJst, JeHTa ®YM) 1iisi odecnevyeHust
repMETHYHOCTH COCJUHEHHS, TAK KAK MOKeT MPOU30HTH NOBpexXIAeHHe MeMOpaHbl 00JbIIAM
AaBJIeHHEM, BOZHHKAKWIIUM NPH 3aKPYYMBAHMH JaTUYMKA B 3aMKHYTbIH 00bEéM HeC:KHMaeMOM
KUAKOCTH.

MoHTax 1aT4nKa Ha padoyee MeCTO OCYIIECTBISAETCS FrAeYHbIM KJIY0M 32 IIeCTUTPAHHUK
ITynepa.
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3anpemaercsi HCNOJB30BATH KOPMYC JaTYHKA B KayecTBe JJIeMEHTa MOHTAaKa WJIH
kpensienusi. [lpu MoHTasKe 3anpeniaercsi NPUKJIAALIBATH YCHINS K KOPIYCY AaTYUKA, B TOM YHUCJIe
¢ IOMOUILI0 TPYOHOT0 KJII04Ya, BO U30eKaHUE ero MOBPeKICHHS.

2.2.4.3 B cnyyae yCTaHOBKH JaTYUKOB HETIOCPEACTBEHHO HA TEXHOJOTHMUYECKOM O0OPYIOBAaHUHU H
TpyOONpPOBOJAX JOJDKHBI TPUMEHATHCS OTOOPHBIE YCTPOWCTBA C BEHTWISMH I OOeCIeueHUs
BO3MO>XHOCTH OTKJIFOUEHHS U TPOBEPKU JAaTUHUKOB.

2.2.4.4 CoenuHHTENbHBIC IMHUK (MMITYJIbCHBIC TPYOKH) HEOOXOMMO POKIIAIBIBATh TAK, YTOOBI
UCKJIIOYHUTH 00pa30BaHKE Ta30BbIX MEIIKOB (MPH M3MEPEHUH JABJICHHS JKUIAKOCTH) MU THAPABIUUCCKIX
npoOoK (Ipu HW3MEpEeHWUW JAaBicHHs ra3a). JlJis 3TOro COCIUHHUTEIbHBIC JUHHHA JODKHBI HMETh
oxHocTopoHHui ykioH (He Menee 1:10)oT MecTa 0TOOpa JaBIIEHUS BBEPX K JATYUKY, €CIIH H3MEpseMast
cpena ras, W BHU3 K JaT4YMKy, €CIIM H3MepseMas cpelda >KHIKOCTh. B ciiydae HEBO3MOKHOCTH
BBITIOJTHEHUS ATUX TpeOOBaHUI NP U3MEPEHUHU JTaBJICHUS Ta3a B HUKHEH TOUKE COeNMHUTENbHON JTMHUU
HE0OXOIMMO TIPETYCMOTPETh OTCTOMHBIC COCY/IbI, & MPU U3MEPEHUU JaBICHUS KUIKOCTH B HAUBBICIIIUX
TOYKax - Tra3ocOopHUKU. [IpM UCHONB30BaHWM COEAMHUTENBHBIX JIMHUA B HUX  JOJDKHBI
MPeIyCMaTPUBATHCS CIEIIUAIBHBIE OTBEPCTHUS JUISI POTYBKHU.

2.2.4.511epen mpuUCOCAMHEHUEM MArMCTPadd JOHKHBI OBITh TIIATEIBHO MPOAYTHI TOJOCTH
MITyIepa JaT4uKa JUIsl YMEHBIIICHHUSI BEPOSITHOCTH 3aTrPSI3HCHUS.

2.2.4.6/latunku  pasHoctu gaBienuii  (JIJI) pekoMeHmyeTrcs MOAKIOYATH C  [MOMOIIBIO
UMITYJIBCHBIX TPYOOK depe3  BEHTWJIBHBIA OJOK, KOTOPBIM TpH COOMIOACHHH TEXHOJIOTHUYECKOU
MOCJIEI0BATEIBHOCTH MO/Ia4YM IaBJICHUS HA AaTYUK, 00ECIeYNBAET ero 3allUTy OT BBIXOJAa U3 CTPOS U3-3a
OJTHOCTOPOHHEH neperpy3ku. M300paxeHne MoAKIIOYEHHOTO TaTYNKa MPUBEJCHO HA PUCYHKE 5.

B mporecce skcrutyaraiu, Opu Pe3KHX Mepenangax padodero M30bITOYHOro (CTAaTUYECKOro)
JABJICHUS, W3-32 HECHUMMETPUYHOCTH KOHCTPYKIIMM U Pa3HHUIBI OOBEMOB ILIIOCOBOW W MHUHYCOBOWM
paboumx MmosocTel JaTurKa, MOXKET MIPOU3ONUTH OJJHOCTOPOHHSS NIeperpy3ka , MpUBOIAIIAsl K BBIXOY €T0
U3 CTPOS.

B Takux cmyuyasx s 3alIMTHl JaTYMKa CIeAyeT YCTaHaBIMBAaThb Ha €ro BXOJaX TacUTEIH
nynascauun MUJIA-T'TI-501 ¢ uaeHTHYHBIMU TTapaMeTpaMu JeMr@upoBanus. ['acurenu «pacTaruBaroT»
(GPOHT CKaYKOB AaBJIEHUS U, B OOJBIIMHCTBE CIy4YaeB, CHIKAIOT Pa3HUILy JIaBJICHHUM B pabOYUX MOJIOCTIX
10 6e30macHo.

2.2.4.7 [lpy MOHTa)XX€ NaTYMKOB PA3HOCTH ABICHHUH, B IEJISIX HMCKIIOYEHUS MEXaHHYECKOTO
MOBPEXKICHHS IITYIEpa «MHUHYCOBOW» TMOJIOCTH, CJICIYET HCIOJIb30BaTh JiBA TaCUYHBIX Kitouya (OJUH
S13- nns yaepKUBaHUS JaTYMKa 32 IIECTUTPAHHUK MITyIepa, BTOPOW - JUIsl HaBEPTHIBAHUSI HAKUIHOM
raiiki HaKOHEYHHKa MOIKI0YaeMoro TpyobompoBoa). [Ipu 3ToM He TOMyCTUMO MPUMEHSTh Ype3MEpPHBIC
YCHIIUS.

1- Jlatuwmk paznoctu nasinenuit MUIA-J1/1-15
2- T'acurenu mynbcanuit MUJIA-T'TI-501

3- Bentmipasiii 6ok JII'T.24.000000-02
4- Koppekrop oobema raza EK270

5- Cuerunk poranmronnoro tuna RGV G250

Pucynoxk 5 - [Ipumep ycTaHOBKM IaTyuKa pa3HOCTU JaBICHUN
MUIA-JIJ1-15 Ha y31aX cCHCTEMBI ydeTa pacxo/ia rasa.
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2.2.4.8l1opsanok neiCcTBUM MPH 3aIyCKe U OCTAHOBE JAaTunKa pasHocTH naBienuit MUJIA-J11-15.

Kak oTmeuanoce BbIlIe, NaTYMKU PA3HOCTU JABICHHM PEKOMEHIYETCS OKCIUTyaTHpOBaTh  C
TpexBeHTHWIbHBIM OnokoMm JII'TU.24.000000-02, npousBoactea 3A0 «HcTpym-Ponn» (606108
Hwxkeropoackast odacts , r. [1aBinoso, yi. Yanmaesa, nom.43, kopmyc 3).

labapuTHBlE W TPHUCOSAMHHUTETHHBIC pa3Mepbl BEHTUIBHOTO OJOKa, a TakkKe KOMILIEKT
MOHTaKHBIX YacTel JJisl HOJKIIIOUEHHS K HeMY JaTyuKa MPUBEAEHbI B puiiokenuu H.

BenTmim TpexBEeHTHJIBHOTO OJIOKA Mepes] MyCKOM JIOJDKHBI OBITh B COCTOSIHUU: ILTIOCOBOM U
MHUHYCOBOH — 3aKPBITHI, YPaBHUTEIIbHBINA (CPEIHUI) — OTKPBHIT.

[Tocne BbIXOIA M3MEPUTENBHOTO TPYOOIpoBOJa Ha pabouunii pexum (yCTaHOBJIECHUs padovero
U30BITOYHOTO JIABJICHHS):

1) IlnaBHO OTKPBITH BEHTHJIb MHHYCOBOW KaMepbl, KOHTPOJHMPYs TMepenaj AaBlICHHs II0
BBIXOJHOMY CUTHAIIy 1aTYHKa.

2) Mennenno (B TeueHue He MeHee 15¢) OTKpBITH BEHTHIIb ILTFOCOBOI KaMephl.

3) 3aKpBITh YPaBHUTEIbHbIA BEHTHIIb.

[Ilpumevanue - 3HaueHUE Mepenaza AaBICHHS B TPOILECCe OTKPbIBaHUS (3aKpbIBAHMUSA)
BEHTUJIEH HE JOJHKHO MPEBBIIIATh IPEIENIbHO JOMYCTUMOT0, MHAYE TaTYMK MOKET BBIUTH U3 CTOS.

BeiBox 1aTunka u3 pabodero pexxuma (OCTaHOB) MPOU3BOIUTCS B 00PATHOM MOCIIEIOBATEILHOCTH.

2.2.4.9lopsiok neicTBUi Ipy MPOBEpKe TepPMETHYHOCTH y3J1a U3MEPEHUsI Pa3HOCTH JIaBJICHUN B
cocraBe garunka MUJIA-JIJ1-15 u TpexBenTmibHoro 6moka JII'TH.24.000000-02.

1) [lepen mpoBepKOil BEHTHJIM ILIIOCOBONM M MHHYCOBOW Kamephl JO/UKHBI OBITH 3aKpBITHI, a
YPaBHUTEIbHBIA OTKPHIT.

2) [InaBHO OTKpBHITH BEHTHIIb  MHHYCOBOM KaMmephl, KOHTPOJHMPYS Ieperaj IaBICHUS I10
BBIXOJHOMY CUTHAITY IaTYHKA.

3) Ilogatek UCHBITATEIBHOE JABIICHUE.

[IpuMmeuanue - 3HaUYCHUE UCIBITATEIHLHOTO JABJICHUS HE JOJDKHO MPEBBINIATH MPEICIEHO
JOTYCTUMOT0 pabouero n30sITOYHOro naBnenus - 1,6MlIla.

4) MeienHo (B TedeHue He MeHee 15¢) OTKPBITh BEHTHIIb IUTFOCOBOM KaMephl.

5) ITocne mpoBepKH T€PMETUYHOCTH COPOCUTH HCITBITATEILHOE JTaBICHHE.

6) 3aKpbITh BEHTWJIb MHHYCOBOM KaMepbl, 3aTe€M IUIFOCOBOI KaMepbl. Y paBHHUTEIbHBIN BEHTHIIb
OCTaBUTH OTKPBITHIM.

2.2.5 Pasmeinienue kabenst (TMHMM) CBS3M, TMOJIKIIOUCHHE KaOens K JaTYMKy, TepMETH3aIus
Ka0eJIBLHOT0 BBOA.

2.2.5.1Kabenb, COCOUHSIONINI AaTYNK C OCTAIBLHBIMH MPUOOpPAMH, COCTABIISICT JTUHUIO CBS3H,
KOTOpas JOJKHA MPOKIAABIBATHCS BAAINW OT CHUIBHOTOYHBIX JJICKTpHuecKuX Ieneid. CHIbHOTOYHBIC
ANEKTPUYECKHUE TIETH SBISIOTCS HE TOJBKO UCTOYHHKOM MOMEXHU, HO U UCTOYHHKOM 3.1.C., HAPSIKCHHE
KOTOPOM, CKJIQJBIBAsICh C HANPSHKCHUEM MCTOYHUKA IMUTAHUS, MOYKET TIPUBECTH K TMOSBICHUIO BBICOKOTO
HaNpsDKEHUS U TPOOOI0 JaTyHKa.

[Tpu npoksagke Kabemst cieayer n3berath 30H, TIe 00pasyercs KOHaeHcaT (Hampumep, TPYyOsl C
X0JI07HO# Bomoit). Karm koHIeHcara, nonaaas Ha Kabesb, CTeKalT M0 HEMY Ha JIaTYMK B MECTO BBOJA
kabemns. JlmuTenpHOE BO3NEWCTBHE BIIard MPUBOJUT K OTKAa3y JaT4dKa TPU HEJOCTATOYHOU
TepPMETUYHOCTH KabenbHOro BBOJA. /)i TOTIOMTHUTEIHFHON 3alTUThI B TIOJOOHBIX CIIydasx HEO00XOIHUMO,
9yTOOBI 10 BBOJIa B JaTYMK KaOeiab UME HUCTAJAIONIYIO METII0, KOTOpask MPeI0TBPATUT CTEKAHUE BOIBI
10 Ka0eJIro B JaTYHK.

2.2.5.2 37eKTpUYECKOE MOJIKIIOUYCHUE JaTYMKa JOJDKHO OBITh BBIMOJHEHO KabOeaeM KPYriioro
CEUEHUs C BHEIIHUM JUAMETPOM 4 - G MM.

Pexomenayercss mpuMeHsTh Kabeln KOHTPOJIbHBIC, KaOEIn NJIsi CUTHAJIU3alluA 1 6n01<1/12p0131<1/1 c
PE3UHOBOM, TITACTMACCOBOM, TOMUATHIICHOBON M30NIAIMel ¢ ceueHueM kbl oT 0,210 0,75mm”.

2.2.6 Hazgauenue xourtakTtoB coemuuutenass DIN C  u cxeMpl HOIKIIIOYEHUS ITAaTYUKOB C
Pa3TUYHBIMU BBIXOJHBIMUA CUTHAJIAMU M TUHUSAMU CBSI3U IPUBEICHBI B MPUIOKEHUH B.
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2.2.7]IeMOHTaX JaTyuKa

JleMOHTaX JaT4rKa MPOBOTUTCS B CICAYIOMICH MOCIeI0BATCIEHOCTH.

1) cHATP JaBiIeHME, II0JaBAEMOEC Ha JaTUYHK;

2) BBIKJTIOYHTD DJIEKTPUUYECKOE MUTAHUE JaTIYHKa, OTCOCAUHUTH THHHIO CBSA3H OT JAaTUYHKAa,

3) BBIBEPHYTH JATYMK K3 MOHTAXXHOTO THE3/a, 3aXBaThiBasl IICCTUIPAHHHUK IITYI[Cpa FacuHBIM
KJTFOUOM.

BHUMAHMUME! TP TEMOHTAKE 3AINPEHIAETCS ITPUKJIAJIBIBATh YCHJIUSA K
KOPIIYCY JATUYUKA BO U3BEXXAHMUE EI'O IOBPEXJIEHUS.

2.3Ucnoan30Banue JaT4YNKAa

2.3.1Bxirouenune narunka

1) [epen BKIOUCHUEM JAaTYMKA TPOBEPUTH:

- MPaBHJILHOCTH BHIOOpAa MeCTa YCTaHOBKH JaTYMKa. KJIMMATHYECKHE YCIIOBHS (TemIieparypa
OKpY)KaroIlle cpefpl, BIAKHOCTh, OTCYTCTBHE KOHJEHCAIIMHM BJIATH, 3alUIIEHHOCTh OT MPSIMOTO
MoMaaHuss BOABI M COJMHEUYHBIX Jiydei) mo myHkty 2.1.1; 2.1.2,cocTosiHMe M CBOMCTBAa HM3MeEpseMOi
cpenbl (HEarpecCUBHOCTh K HEPXKABCIOIIUM CTasIM U THUTAHOBBIM CILIaBaM, OTCYTCTBHUE 3arpsi3HCHHI,
TeMIiepaTypa, HEJIOMYCTUMOCTh 3aMep3aHusi B TOJOCTH IITyIlepa NaTyuka, OTCYTCTBHE THAPOYIApOB,
PE30HAHCHBIX THAPABIMYECKUX SIBICHHUNA B KHUAKOW U3MEpSIeMOW Cpelie M YAApHBIX BOJH, 3BYKOBBIX
SBIICHWH B raszax) mo myHktam 2.1.2, 2.1.3, 2.2.4.3, 2.2.4.biennne MexaHHYECKUE BO3ICHCTBUS Ha
JaTYMK 10 MyHKTY 2.1.4;HearpecCUBHOCTb OKPY>Kalolei cpeapl o nyHKTy 2.1.5;

- TPaBWIBHOCTh YCTAHOBKH JaTYMKa Ha paboveil MarucTpajim — COOTBETCTBHE TPEOOBAHUSIM
2.2.4;

- TPaBWIBHOCTH DJIEKTPUUYECKOTO TOJKIIOUCHUS JaTYMKa — COOTBETCTBUE TpeboBaHmsM 2.2.5,
NpuJIokeHui B;

- OTCYTCTBHE OJJICKTPOMArHUTHBIX TOMEX, YPOBEHb KOTOPBIX TMPEBBIINIACT MOMYCTHUMBIA IS
nanHoro tuna garuuka (1.1.8);

- OTCYTCTBHUE HAMPSDKCHHS MEXAY KOPITYCOM JAaT4YMKa, MUTAIOMUMH ¥ CUTHAIBHBIMU IIWHAMH
(3aMep TepEMEHHOTO U MOCTOSIHHOTO HAINPSHKEHUS TPOBOIUTCS H3MEPUTEIBLHBIM TPUOOPOM CO BXOIHBIM
compoTuBiieHueM He meree 10 MOwm).

HanpsizkeHue MeIy KOPHYCOM [IaT4YMKA W NUTAIIHMH IIHHAMH MOXeT SIBUThCS
HCTOYHMKOM IOMeX, a MpH 00JbIIOH BeJIMYMHE, MPeBbIIIAKIIE HANpsKeHne MPo00si U30JAIHU
AATYMKA, - NPUBECTH K €ro 0TKa3y.

2) BKJIIOYUTH 3JEKTPOIUTAHKE U POBEPUTH PAOOTOCITOCOOHOCTD AaTYHKa.

HwxHuii mpexen pamama3oHa W3MEHEHHs BBIXOJAHOTO CHUTHAla JIOJDKEH COOTBETCTBOBATH
3HAYCHHIO, YKa3aHHOMY B MMACTIOPTE ¢ TOYHOCTHIO HE XYK€ IMOJOBUHBI OCHOBHOM MOTPEITHOCTH JaT4HKa.
Ero Benmuumna mis garunkoB MUJIA-IIN-15, MUJIA-IJ1-15 npoBepsieTcs ipu HYJIEBOM H30BITOUHOM
naBieHHH  (ITOJIOCTH INTYIEPOB COOOIAIOTCA ¢ aTMOCGEpOii), a I JaTYMKOB aOCONFOTHOTO JaBJICHUS
MUJA-IA-15 npu abcomotHoMm AaBienun He Oosee 1 IMa. JlomyckaeTcss BMECTO MPOBEPKH HUKHETO
mpezelia 1uamna3oHa U3MEHEHHS BBIXOIHOTO CHTHaja JaTYUKOB abcomoTHoro aaBinerus MUJIA-JIA-15¢
BEPXHUM IIPEAEIOM U3MEPEHUSI HE HUKE 0,16MIIa mpoBepsTh BHIXOJHOM CUTHAJ MO aTMOC(HEPHOMY
naBieHuto. J[ns aToro pabodyro MOJIOCTh JaTYMKa COOOMUTH ¢ arMoc(epol, a 3HAYeHHE BBIXOIHOTO
CUTHAJIa OMPENIeINTh 10 popMyIie

Ya: YH + Pa x (YB - YH) / PMaKC1 (21)

rae P, —arMocdepHoe naBieHue, onpenensieMoe mo 6apomeTpy u nepecuntannoe B Mlla
(Imm.pr. cronba = 0,13332XI1a);
Puaxe —BepXHHI npenen uamepenus, Mlla;
Y .- — BBIXOJIHOU CUTHAJ IIPH aTMOC(EPHOM JIaBIICHUH;
Ys, Y —BepXHEE U HIKHEE TpeieTIbHbIC 3HAUCHHSI BBIXOHOTO CUTHAA.
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[Tpu mpoBepke peakinuu JaT4MKa Ha W3MEHEHHE JaBJICHUS YBEJIWYHTH 1OJaBaeMOEC JIaBJICHUE U
3a(hUKCUPOBAThH YBEJINYCHHUE BBIXOJHOT'O CUTHAIA.

B cmyuae HepabOTOCIIOCOOHOCTH JaT4MKa MPOU3BECTH MPOBEPKY MPABHIBHOCTH  €r0
ANIEKTPUYECKOTO TOAKIIOYEHHUST W, MPHU HEOOXOAWMOCTH, aBTOHOMHOE (BHE CHCTEMBI) H3MEpEHHE
rmapamMeTpoB Jartyuka mo 2.2.3.

2.3.2Hacrpoiika narunka MUJIA-15 npousBoauTcs B yCIOBUSAX METPOJIOrHYECKON JabopaTopun
KHUIT 1 A B COOTBETCTBUY C pEKOMEHIAIMSAMH, U3JI0KEHHBIMU B 1. 3.5.2

2.3.3 Jlatuuku OOCIIYy’)KMBAIOTCSl CHEIMAIUCTOM, HM3Y4YMBIIUM HacTosmee PO u mporenmmm
HEOOXOUMBIN UHCTPYKTAK.

2.3.400ecmieueHre B3pbIBO3AIMUIIIEHHOCTH MPH SKCIUTYaTalllH.

1) [pu sKCITyaTaly B3PHIBO3ANIMIICHHBIX JaTYMKOB CIIEAYET PYKOBOJICTBOBATHCS HACTOSIINM
pykoBoactBom 1o dkcruryaranuu, ['OCT P 51330.16-99, rmaBoit 3.4 ITI9OI1, IIVD u nppyrumu
HOPMATHBHBIMH JIOKYMEHTaMH, PErJaMEHTUPYIOIMIMMHU SKCIUTyaTalldio  3JIEKTPOOOOPYIOBaHUS  BO
B3PBIBOOIIACHBIX 30HAX.

2) K skcrutyatanuu TaTYUKOB JOJDKHBI TOMYCKAThCS JIMIA UMEIOIIUE JTOMYCK Ha 00CTyKHBAHUC
3JIEKTPOOOOPYIOBAHNUS BO B3PHIBOOIIACHBIX 30HAX, M3y4YHBILINE HacTosAee PD.

3) Ipu skcrutyaTanuu B3pBHIBO3ANIMIICHHBIX IaTYMKOB HEOOXOJMMO BBIMOJIHATH TPEOOBAHHUSI
1.5 wnacrosmero PykoBoicTBa, a Takke TpeOOBaHUS BCEX JPYTUX HOPMATUBHBIX JOKYMEHTOB,
OTIPEIEIISIONINX IKCIUTYaTAI[HIO B3PBIBO3ANIUIIIEHHOTO 3JIEKTPOOOOPYIOBaAHHS.

4) I1pu dKCIUTyaTalluy JaTYMKH JOJDKHBI TOJIBEPTraThCs CHCTEMAaTHUECKOMY BHELITHEMY OCMOTPY.

5) IIpu BHELTHEM OCMOTpE JTaTYNKa HEOOXOIUMO ITPOBEPHUTH:

- OTCYTCTBHUE OOpBIBA WIH IOBPEKICHHS N3OSN COSIMHUTEIBHOTO Kabeist (JINHUU CBSI3H);

- HaJISKHOCTh U TPABUIBHOCTD MOAKIIOUCHHS JIUHUK CBsI3U (mpuiiokerue B);

- IPOYHOCTh U TEPMETUYHOCTh YCTAHOBKH JJaTYMKA Ha MarucTpay,

- OTCYTCTBHE BHIUMBIX MEXaHHYECKHUX TTOBPESKIACHUH, ITBUTM U TPSI3H Ha KOPITYCE JaTINKa,

6) Okcrulyaranus JaTYUKOB C TIOBPEXKICHHSAMH UM HEHCIPAaBHOCTSIMU  KaTErOPUYECKH
3arpenaeTcs.

2.3.5MepsbI 6€30mMacHOCTH MPH IKCIUTyaTallUU JaTYHUKA.

[lpu  skcrutyatamuu  JaTYMKOB  coOmonmath  «[IpaBmima  TEXHWYECKOH  JKCIUTyaTaluu
ANIEKTPOYCTAaHOBOK» W «MeKoTpacieBble NpaBuia MO oXxpaHe Tpynaa (mpaBuia O€30MacHOCTH) TPHU
AKCIUTyaTaIluH AJIEKTPOYCTAHOBOK» ¢ YYETOM TpeOOBaHUH, N3JI0KEHHBIX B 2.2.1.
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3 TEXHUYECKOE OBCJIYKUBAHUE

3.1 Texauueckoe  OOCITy)XMBaHWE JIOJDKHBI TPOBOJAWTH JIHIA, WMEIOIIHUE OIBIT PadOTHl ¢
JaTYMKaMH JIABJICHHsI, W3y4YWBIIHE HacTosimee PyKoBOJCTBO M WMEIOIIME TPYHNy JOMyCKa II0
anekTpobe3omacHocTr He HUXKE |ll.

3.2 Texuuueckoe oOCITy’)KHBaHHE JaTYMKOB B TPOLIECCE OKCIUTyaTallud BBIMOJIHACTCS
nmoTpeduTeneM Uil OOCTYKHUBAIOIICH €ro OpraHu3alel 1 BKIIOYAET B CeOs:

- HACTPOMKY JAaT4YUKA,;

- coOroIcHUE TIPABMJI SKCIUTYaTalluN JaTIYMKOB, N3JI0KEHHBIX B HACTOSIIIEM PyKOBOJICTRE;

- CUCTEMATUYECKUI BHEIIHUN OCMOTP JAaTUMKA;

- IIOCTOSTHHBIN KOHTPOJIb 32 YCJIOBUSIMHU IKCILTyaTalluy JaTYUKOB,

- IEPUOIUIECKYIO TTOBEPKY.

3.3Hactpoiika JaTYUKOB TPOBOJIUTCA B YCIOBHUAX MeTpojiornueckoi madopatopunm KUITu A
COTJIaCHO METONUKE, U3JIOKEHHOI B 11.4.6.2;

[IpumMeuaHnue— maryuku ¢ KoaAoM BeIxogHoro curHana 055, 057 He mMEIOT 3JIEMEHTOB
MOJCTPOUKH ¥ TPETHA3HAYCHBI IS WCIOIB30BAHMS B COCTaBE CHCTEM, MPEANOIAraloluX HaTudHe
MpOoUEIYyp HAaCTPOMKH, B TOM yucie kaHanoB ALl ¢ yueroM BO3MOXHOTO yXOJla BBIXOAHOTO CUTHajla
JaT4yrKa B mpoiecce amuTenbHol (3-5u Oosiee jerT) sKCITyaTaliuu.

3.41lepuonuueckas TOBEpKAa JATYUKOB TMPOU3BOJIUTCS IICHTPAMH CTaHIAPTH3ALUUA WA
aTTECTOBAHHBIMHU JJI ATON eI METPOJIOTUYECKUMU CITY’)KOAaMHU HE Peke OJTHOTO pa3a B YEThIpEe roja B
CPOKH, YCTaHABIIMBAEMbIC PYKOBOJIUTEIIEM MIPEANPHUSITHS B 3aBUCUMOCTH OT YCIIOBUN IKCIUTyaTaIUH.

MeTtponornueckue XapaKTepUCTUKHA JlaTYMKa B TEUCHHE MEKIIOBEPOYHOIO HHTEpBaIa
COOTBETCTBYIOT YCTAaHOBJICHHBIM HOPMaM TIPH YCJIOBHH COOJIIOJCHHS TIPaBUJI TPAHCIOPTUPOBAHUSA,
XpaHEHUs U SKCIUTyaTallld, yKa3aHHBIX B HACTOSIIEM PYKOBOJCTBE IO dKCILTyaTallHH.

[lepuonnueckass TOBEpKa, a TakKe HW3MEPEHHE IMapaMeTPOB JAaTYUKOB JABJICHUSA TIEpe
YCTaHOBKOW Ha MECTO JKCIUTyaTallud JOJDKHBI MPOBOJUTHCS MO METOIUKE, MPUBEACHHON B pasnene 4
Hacrosmero PO.

3.511pu BeITyCKEe U3 TPOU3BOJICTBA JATYMKU TIPOXOAST MEPBUYHYIO TTOBEPKY.
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4 METOJUKA ITIOBEPKH

4.1 Beenenue

Hacrosdmas mMeToauka yCTaHaBIMBAaeT METOIbl U CPEICTBA NEPUOAMYECKON IOBEPKHM AaTYHKOB
napineans MUJIA-15.

[IpencraBiacHHBIN HA NOBEPKY AATYUK JOJDKCH MMETh ITACIIOPT WM JOKYMEHT, €0 3aMECHSIOLINM,
a Tarx)kKe MPOTOKOJIBI MPEABIIYIIHX MOBEPOK (IPH 0YEPETHON MTEPHOIUIECKON TIOBEPKE);

IToBepka 1aTYMKOB MPOBOJUTCSA IPU HOPMAJIIBHBIX YCIOBUAX, YKa3aHHBIX B 4.5.

B HOpManbHBIX YCIIOBUSIX CyMMapHasi MOrpeIHOCTh AaTyukoB MUJIA-15, sBrisercs OCHOBHOMU
MIOTPEIIHOCTBIO.

MexnoBepoUYHbIil HHTEpBaJl JATYMKOB - 4 ToJa.

4.2 Oniepauuu MOBEPKH
4.2 111pu MPOBEJCHUM  TOBEPKH  J1aTYMKa  JTOJDKHBI BBITIOIHATHCS omepanv B

COOTBETCTBUM ¢ Ta0mune 13.

Taonupga 13

HaunmenoBanue onepanuu HomMmepa nmyHKTOB B METOAMKE
Buewnuit ocMotp 4.6.1
Omnpo6osanue (mpoBepka GpyHKIIHOHUPOBAHHS) 4.6.2
[IpoBepka repMeTHYHOCTH 4.6.3
OrnpeneneHre OCHOBHOM MOTPEIIHOCTH U BAPUALIUNA BBIXOIHOTO
o P puat A 4.6.4,4.7.1;4.7.2

4.2 .21lepen onpoOoBaHHEM, ONPEICICHHEM OCHOBHOHM MOTPEIIHOCTH M BapUalldd BBIXOIHOTO
CUTHAJIa JATYMK HMOIKIIIOYAIOT K BHEIIHUM LIETSIM M YCTPOMCTBAaM B COOTBETCTBUH C TPHIIOKEHUEM [

4.3 CpencTBa MoBepKU

[Tpu poBeieHNH TOBEPKH JOKHBI OBITH IPUMEHEHBI CIICAYIOIINE CPEACTBA U3MEPCHUS:

1) TIlepcoHanbHBIH KOMIIBIOTEp C OIepalMoOHHONW cuctemoii He Hmwke Windows XP
U ycTaHOBJIeHHbIME nporpammamu Midal5Tool, Midal5Tool Modbus.

2) YcrpoiictBo cBsisu MUJIA-YC- 408-UART i 1aTYMKOB ¢ KOAOM BBIXOAHOTO curHaiza 061,
062, 063yctpoiictBo cBsizu MUJIA-YC-408-RS485y1s1 1aT4MKOB ¢ KOJAOM BhIXOAHOTO curHana 064.

3) Manowmetp o6pasmossiii UITJIL] TY 25-05.2372-79. ¥ | = 0,06; 0,1; 0,15 %uis npeaenos
u3mepenuit ot 0,00610 16 MI1a.

4) Manometrp rpy3omnopinaeBoit MII-2,5 2 paspsma, 'OCT 8291-83y(= 0,05 % or
M3MEPSIEMOT0 TaBJICHHs B Auana3zoHe uaMmepenuii ot 25klla mo 0,25Ml]1a.

5) Manowmetp rpy3onopuraeBoit MI1-6 2 paspsaa, TOCT 8291-83yl= 0,05 %ot uzmepsiemoro
naBieHus B quarnasone m3mepenuit or 0,0610 0,6 MITa.

6) Manometp rpy3onopuraeBoit MI1-60 2paspsiaa, TOCT 8291-83yL= 0,05 %ot usmepsieMmoro
JaBJICHUS B quana3one u3mepenuit or 0,6 no 6 Mlla.

7) Manometp rpy3omnopiiaeBoii MIT-600 2 paspsoa, TOCT 8291-83. |y | = 0,05 %or
M3MEpSEMOro JIaBJICHHS B UanazoHe u3Mepenuii ot 6 o 60 MITa.

8) Manometp rpy3omnopiHeBoit MII-2500 2 paspsga, 'OCT 8291-83[y(= 0,05 % or
M3MEPSIEMOT0 TaBJICHHS B AMana3zoHe u3Mepenuii ot 25 g0 250MI]a.

9) Manometp 00pa3ioBklii adconroTHOro AaBinenus tuna MITA-15TY 50-62-83 Knacc TounocTH
0,018 nnanazone uzmepenuii abcomoTHoro nasinenus ot 0 mo 0,4 MITa.

10) ManoBakyymetrp rpy3onopuiHeBoii MBII - 2,5 TV 50-46-73. [Ipenensr  u3mepenuii
0 — 0,095MITa. ITorpemuocts + SIla.

11) bapomerp BPC-1 6I'2.832.037TY. [Ilpenensl u3mepeHuit 600...110@ITa.

[Torpemuocts 3311a.
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[Ipumeuanus
1 [lomyckaeTcsi MpUMEHSTh CPEeCTBA U3MEPEHUI U 000PYAOBaHUE C XapaKTEPUCTUKAMU HE XYKe
YKa3aHHBIX.
2CpencTBa M3MEpEHUN JOKHBI ObITh TOBepeHbI B cooTBeTcTBUU ¢ [1P50.2.006-94.

4.4 TpeboBanus 6€30MaCHOCTH MPHU TTOBEPKE

4.4.1 Tlpy mpOBEACHUHU IOBEPKU CIIEAYyeT coONonaTh oOuie TpeboBaHHs 0e30MacHOCTH MpU
pabote ¢ matunkamu gasiaenus (cm. TOCT 22520-85).

4.4.2 JIuua, TONyIICHHBIC K TIOBEPKE JAaTYMKOB JTABJICHUS, JOJKHBI UMETh KBAJIU(UKAIUOHHYIO
rpymiy no 6e3onacHocty He HUKe .

4.4 311oBeputens IOMKEH OBITH aTTecToBaH B cooTBeTcTBUU ¢ [P 50.2.012-94.

4.5VYcnoBus NOBEPKU

4.5.111pu npoBeeHNN TOBEPKHU JOJKHBI OBITH COOJTIOIEHBI CIICTYIONTUE YCIIOBHUS !

1) laTyrKu TOJKHBI ObITh YCTAHOBJICHBI B paboUee MOJI0KEHHE B COOTBETCTBUU ¢ 2.2.4;

2) TemmepaTypa okpykaromero Bozayxa mioc 20+5°C. JlaTuuk npeaBapuTebHO BBIICPKUBAIOT
IIpH YKa3aHHOM TemriepaType He MeHee 1 u;

3) Atmocdepnoe nasienue ot 84,0xI1a no 106,0kI1a (ot 63010 800MM pT. CT.);

4) Beigepxka JaTudKa TEepe]l HavyaJoM MOBEPKU TOCIE BKJIFOUCHUS MUTAHHS JOJDKHA OBITh HE
meHee 0,54;

5) BuOparusi, Tpsicka, yaapbl, BHEUIHHE 3JICKTPUUYCCKHE W MArHUTHBIC MOJIsI, KPOME 3€MHOTO,
BIIUSIOLINE HA pabOTy AaTYUKA, JOKHBI OTCYTCTBOBATh.

4.5.21lepen npoBeeHHEM TIOBEPKH CIEAYET MIPOBEPUTH TEPMETUYHOCTH CUCTEMBI, COCTOSIIICH U3
COCIMHHUTEIIbHBIX JIMHUN M 00pa3IoBbIX MPUOOPOB, naBieHueM, paBHbIM 120 % oT BepxHero mpemaena
W3MEpEeHull MmoBepsieMoro jgaryuka. [Ipu omnpenencHUH TePMETUYHOCTH CHCTEMY OTKIIOYAlT OT
YCTpPOMCTBA, CO3Jar0mIero napieHue. CUCTEMY CUMTAIOT TEPMETHYHOM, €CIM TOCJE TPEXMUHYTHOH
BBIICPIKKH TIO]] IaBJICHUEM B TEUEHUE MOCIECIYIOMMX 2 MUH B HEll HE HAOII01aeTCs MaICHUS JaBIICHUS.

4.6 [IpoBeneHrE TTOBEPKH.

4.6.111pu BHEUTHEM OCMOTpPE JOJKHO OBITh YCTAHOBJICHO COOTBETCTBUE JATUYMKOB CIIECTYIOIIUM
TpeOOBaHUSM:

1) [ToBepsieMble JAaTYMKH HE JOIDKHBI KIMETh IOBPEXKICHHUH, MIPETATCTBYIONIMX UX MTPUMEHEHUIO;

2) MapkupoBKa JaT4urKa JODKHA COOTBETCTBOBATH JIAHHBIM, YKA3aHHBIM B MACIIOPTE.

4.6.211pu onpoOOBaHWM JATUYUKOB C KOJOM BbixogHoro curHaima 051, 052 nmpoBoasT mpoBepky
¢bynkunonupoBanus koppekropa HYJIS, koTopas 3akiodaercs B CIeIyIOIEM:

- 3amaror oxuo (mr00oe, He mpeBbimaromiee 25 % OT BepxXHEro mpeacia M3MEPEHHs JaT4HKa)
3HAa4YCHUE U3MEPSAEMOro JAaBICHUS, GUKCUPYIOT HCXOAHOE 3HAYCHHE BBIXOJHOT'O CHTHAIA,

- Koppexkrop HVYJIS moBopaumBaroT mo 4wacoBod cTpenke. IIpu 3ToM M0DKHO HaOMIOMAThCS
U3MEHEHHE BBIXOJHOro curHana. 3arem koppekrop HYJISI moBopaumBaroT NpoTHB 4acOBOW CTPENKH.
[Tpu 3TOM H0KHO HAOMIOJATHCS U3MEHEHHUE BBIXOJHOTO CUTHAJIA B IPOTUBOIMOJIOXKHYIO CTOPOHY. 3aTeM
BpauieHueM koppekropa HYJIS yctanaBnuBaroT MCXOJHOE 3HAYEHUE BBIXOJHOIO CUTHAJIA.

B natumkax ¢ BBIXOJHBIM CHUTHAJIOM B BHJAE HANpPsDKEHUS IIOCTOSHHOTO TOKa, C
IPOTMOPIMOHATILHOM 3aBUCHMOCTBIO OT HanpsbKeHus nutanus (kon curraina 055, 057 kxoppekTopsl HYIIs
U Mara3oHa OTCYTCTBYIOT.

OnpoboBanue u HacTpoiika HauanbHOro 3HadeHus (HYJISI) BBIXOJHOTO CHUTHAjIa JATYUKOB C
U(POBBIM BBIXOJHBIM CHUTHAJIOM TMPOBOJIUTCS B COOTBETCTBHHM C METOJUKAMH, H3JIOXKEHHBIMH B
npuiokeHnd M — nns matamkoB ¢ Kogamu BbixoaHoro curHanma 061-063,u B mpunoxennn K — mis
IATYUKOB C KOJaMM BBIXOQHOTO curHaina 064.

4.6.31 epMeTHYHOCTh JIaTYUKOB TMPOBEpAIOT 1Mo meronuke 4.5.2. JlomyckaeTcst ompeaeieHue
TFepPMETUYHOCTH JIaTYMKaA COBMEUIATh C OMPEEIIEHUEM T€PMETHUYHOCTH CUCTEMBI.

4.6.40mnpenenenue ocHOBHOM morpeutHocTH (Y) u Bapuaiuu (Y,) BBIXOJHOTO CHTHAJIA.

Ilepen mnpoBeneHHMEM HM3MEPEHMM Il OIPEAEICHUS OCHOBHOW IIOIPEIIHOCTH M BapHalluu
MIPOM3BOISAT IPOBEPKY U, IPH HeoOXoauMocTH, HacTporky HYJISI  naTumka.
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Jlnst onpeieNicHUs: OCHOBHOM MOTPEIIHOCTHA M BapUaIliK POU3BOIAT 3aMEPhl HE MEHEE YeM TIpU
MSITH 3HAYCHUSAX U3MEPSIEMOTO JaBIICHUS, PACIIONIOKEHHBIX PABHOMEPHO 110 BCEMY JHAara3oHy, BKIFOYas
MUHHUMaJIbHOE M MaKCUMallbHOC, TpU MNpsAMOM (JaBJIEHHWE MEHSAETCS OT MHUHUMAJIBHOTO IO
MaKCHMAJIbHOTO) U 00paTHOM XOJi¢ (IaBJIeHUE MEHSETCSl OT MAaKCUMAJIbHOTO 10 MUHUMAIILHOTO).

Jlns co3mgaHus B pabodyeil TMOJOCTH JaTdyMKa TPeOYeMOro 3HAYCHHS H3MEPSEMOrO JIaBJICHUS
UCTIOJIB3YyeTCsl 00Pa3IOBhIi 3a1aTYNK-U3MEPUTEINb JTaBJICHUS.

4.6.4.1 3HaueHue W3MEPEHHOTO [ABJICHUS JAaTYMKaMH C BBIXOJHBIM CHUTHAJIOM B BHJE
HaNPSDKCHUS TIOCTOSTHHOTO TOKA OTIPEIeNSIeTCs:

a) mo opmyine (3.1) - JIns AaTYMKOB C BBIXOJHBIM CHUTHAJIOM, UMCIOIIUM MPOTMOPIUOHATBHYIO
3aBHCHUMOCTH OT HanpsuKeHus nutanus (kox curHana 055, 057)

U
Poux = —-x (PM _PH)X

U = U MAKC U MWUH

U- UMI/IH

+R |, (3.1)

rae  Puux —TeKylee 3HaYeHME TaBJICHUS 1O MTOKa3aHUsAM natdunka, Mlla;
Uy — HOMHHAJIbHOE 3HAUCHHUE HANPSHKEHUS TUTaHus B;
U — dakTrueckoe 3HaYCHWE HANPSHKEHUS MUTaHwus, B;
Py —BepxHmMit npenen nuamna3zoHa uaMepsieMbix nasiennit, MIla;
Py — HIWOKHMI nipenen nuamna3oHa u3MepsieMbix napnenuii, MI1a;
U - TekyIiee 3Ha4€HNE BBIXOIHOTO CUTHANIA JIaTYMKa, B;
Umyn — HavasbHOE (HYJICBOE) 3HAUCHHE BBIXOIHOTO CHTHAJA, B;
Umakc —MakCHMaJIbHOE 3HAaYE€HHE BBIXOIHOI'O CHIHamia, B.

0) mo dopmyse (3.2) -JIas AaTYMKOB C BBIXOJHBIM CHTHAJIOM, HE3aBUCSIIAM OT HampsKEHUS
nutanus (kox curaanga 051, 052)

U _UMI/IH

PBle:(PM _PH)X +PH (32)

Uniake = Y
O6o3naveHus B (3.2),aHaTIOrMYHBI IPUMEHEHHBIM B opmyie (3.1)

4.6.4.2 3naveHre MAaBIEHUS W3MEPEHHOTO MHU(PPOBBIMH JaTYMKAMH C KOJAMU  BBIXOJHBIX
curHasioB 061-063omnpenensieTcs Mo METOIUKE, U3JI0KEHHON B TpuiIokeHunu M, ¢ KOAOM BBIXOJIHOTO
curHania 064 -B npunoxxenuu K.

3amepsl MPOU3BOMAAT CIEAYIONIMM CIOCOOOM: IO 00pa3IoBOMYy MpHOOpPY 3a7avyd JaBICHUS Ha
BXOJIC JaTUYMKA YCTAaHABJIMBAIOT U3MEPSEMOE JIaBJICHHE, a Ha BBIX0JIe (DUKCHUPYIOT 3HAYCHHE JIABJICHUS IO
MOKa3aHUsIM JJaTYHKA.

OtHocuTenbHAST TOTPENTHOCTh BBIYHUCICHUM, BBITONHSAEMBIX MPOTPAMMHBIM OOECTICUeHUEM,
BKJIIOUYEHA B JOMYCKAEMYIO IPUBEICHHYIO CYMMapHYIO IOTPEITHOCTb.

IIpumeuvanue - Jna naruukoB JIJI umMuTanus BO3ACHCTBHS PA3HOCTU JABJIICHUH MOXKET
CO3/1aBaThCS MYTEM IMOJJaYH B €T0 <ILII0COBYIO» Pa00UYYIO MOJIOCTh U30BITOYHOTO JABJICHHS U3 IWara30Ha
HOPMHUPYEMBIX pazHocTel naienuii (1.2.1).

4.7 O6paboTKa pe3ybTaTOB U3MEPEHUI

4.7.1 OCHOBHYIO TIOTPEITHOCTh Y B MPOIIEHTaX OT JAHMAla30Ha BBIYUCISIOT JJIs KaXA0ro W3
3aJJaHHBIX 3HAYEHUH naBieHus mo ¢popmyie (3.3)

Y= (P, -P)/ (Puakc — RBaun) X 100, (3.3)

rae P, -3HaueHHe gaBlICHUS, II0 ITOKa3aHUIM gaTtuuka, Mlla;
P - geiicTBuTENBHOE 3HAUCHUE U3MepsieMoro Aasienus, Mlla;
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Ruake, Pyvnn - BEPXHHI U HUKHUM Mpeeibl U3BMEPEHUN MpoBepsieMoro gatunka, Mlla.

OcHOBHas MOTPEIIHOCTh AaTUYMKa paBHA MAKCUMAJIbHOMY 3HAYEHUIO W3 BBIUMCIECHHBIX 3HAUCHHI.
4.7.2 Bapuaiuio BeIXOAHOTO curHaia (Y;) B MPOILEHTAaX OT JWana3oHa BBIYUCIAIOT JJIS KaKI0TO
3a/1aBaeMOr0 3HAYCHUS JaBJICHUS 110 popMmyIe:

Ys = |(P-P") /(Raxc- Puun) | x 100, (3.4)

rne P, P' sHaueHus maBneHus, COOTBETCTBYIONINE OJHOMY U TOMY K€ BBIXOJHOMY CHTHAIY IIPH
IPSIMOM U 0OpPAaTHOM XOJI€;

Puaxc, Py —ananornano o6o3nauenusm, npuMeHeHHBIM B hopmyie (3.3)

Bapnauml BBIXOJHOI'O CUTHAJIa AaTUYuKa paBHa MaKCI/IMaJ'IbHOMy 13 BBIYHUCJIICHHBIX 3Ha‘-IeHHﬁ " HC
noipkHa mipeBbimath 0,1 %0T quana3oHa U3MEHEHHUS BBIXOIHOTO CUTHAIA.
JlomyckaeTcsi uisi ONpeAesICHUs] BAPHAIIMH BBIXOAHOTO CHTHAJIA UCTIONIb30BaTh popmyiy (3.5)

Ye=|Va- Yol (3.5)
rac yn n yo - OCHOBHBIC HOFpGIHHOCTI/I JaTdynuKa COOTBETCTBCHHO HpI/I HpSIMOM 41 06paTHOM Xonae.

JlomyckaeTcsi BMECTO OIpEIeNICHHUs] JeHCTBUTENBPHBIX 3HAYCHUH IOTPEITHOCTH W BapHalUU
YCTaHABIIMBATh COOTBETCTBUE UX JOMYCTUMBIM 3HAUCHHSIM.

4.7.3 Bpi0op 00pa3IoBBIX CPEACTB HM3MEPECHHS ISl ONMpEEICHUS OCHOBHOM MOTPENTHOCTH H
BapHaIlny.

[Tpu moBepke MATYMKOB, C BBIXOJHBIM CHUTHAJIOM B BHJC HANPSDKCHUS TMOCTOSHHOTO TOKa (Jist
kozoB BeixogHoro curHana 051, 052, 055, 057)3mepsiercss BonbT™MerpoM (puc.I'.1, mpunoxenus I),
IIpU BEIOOPE 00Pa3IOBBIX CPEACTB U3MEPEHHUSI TOJKHBI OBITh COOTFOACHBI CIICAYIOIINE YCIOBHS:

100X V(AP / Po)? + [AY / (Y, - Y2 <Kxly, (3.6)

rie AP -mpenen momyckaemoit abCOMIOTHOM MOTPENIHOCTHA 00pa3IOBOro Mpudopa, KOHTPOIUPYIOIIETO

BXOJIHOC JaBJICHWE, MPU 3HAUYCHUU JABJICHUS, PABHOM BEpPXHEMY MpeAeNy U3MEepeHUn
MOBEPSEMOTO IaTYMKA, B T€X )K€ SAUHHIIAX, UTO U Py,

Raxc- BEPXHUHN npenen usMepeHui nposepsemoro natunka MUWJIA-/IN-15, MUIA-TA-15,

MUJA-AJ1-15.

AY -mipepen omyckaeMoil aOCOMIOTHOM MOTPEIIHOCTH 00pa3loBOro Mpudopa, KKOHTPOIUPYIO-
IIeT0 BBIXOAHOW CHWTHAN, TPHU BEPXHEM IMPEACTbHOM 3HAYCHHHM BBIXOJHOTO CHUTHAla
MOBEPSIEMOr0 JaTYUKa,

Y;, Y — COOTBETCTBEHHO BEpXHEE U HUKHEE MpeiebHbIe 3HAYSHHS BBIXOJHOTO CUTHAIA,

K = 0,25115 naruukoB c y = + 0,5 % K = 0,511a natunkos cy = + 0,15 %y = + 0,25 %.

[Ipy moBepke MaTYMKOB ¢ HHU(POBBIM BBIXOAHBIM CHrHanoM (komael curHaigoB 061-064),
TpeOdyemasi TOYHOCTh U3MEpeHH oOecrieunBaeTcsi ammapaTHbiM (yctpoiictBo cBsizu  MUJIA-YC-408,
MepCOHAIBHBIN KoMIbIoTep) U porpaMMubiM (Midal5Toolu Midal5Tool Modbusp6ecnieuennem.

4.8 OpopmieHue pe3yabTaToB MMOBEPKU

IIpy mOJIOKUTENBHBIX PE3yNbTaTaxX MEPUOAUYECKOM MOBEPKU B IIACIOPTE WIM JOKYMEHTE, €ro
3aMEHSIONIEM, TIPOM3BOIAT 3alTUCh O TOJHOCTH JIATYMKA K TPUMEHECHHUIO C yKa3aHHEM JaThl IOBEPKU U
YIOCTOBEPSIOT 3aMKCh B YCTAHOBJICHHOM TMOPSIIKE.

[Tpu oTpHUIIaTENBHBIX pe3yabTaTax MOBEPKH JATUYMKU OPAKYIOT M HE JIOMYCKAIOT K IPUMEHEHHUIO.

B nacniopre nenaercs 3anuch 0 HENPUTOJHOCTH IATUHUKA K KCIUTyaTallUH.
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5 IMTPOBEPKA WIEHTUO®UKAIIMOHHbIX JAHHBIX ITO JATYUKA

5.1 /1t npoBepKH UACHTH(DUKAITMOHHBIX TaHHBIX [10 JaT4rK MOJKITIOYAIOT K BHEIIHAM LETISIM U
YCTPOMCTBAM B COOTBETCTBUM C MPHIIOKEHHUEM [,

5.2 lnsa mataukoB ¢ mporokoisom Mida (kox Beixoamoro curnana 061, 0624 063 mo n1.1.2.11.2)
YTeHUE WICHTU(UKAIUMOHHBIX MaHHbIX [1O0 ngatymka ocyriecTBisieTcss KoMmaHaod <«Hutath OalT u3
Flash/EE» ¢m. npunoxxenue JI) . Bepcus T10 xpanutcs B Gaiitax 248-251,mnppoBoii naeHTUGUKATOP
[TO — B Gaiitax 252-255.

5.3 lns matumkoB ¢ mporokoisom Modbus ox Beixomnoro curHama 064 mo m.1.2.11.2)ureHue
UACHTUDUKAIIMOHHBIX JaHHBIX [1O gaTyrika OCyIIECTBIACTCS KOMaHIoU «HUTEHHE PEruCTPOB XPaHCHUS»
(cm. mpunoxenune M). Bepcust I1O xpanutest B peructpax 252u 253, mudpooit uaentudukarop 110 —
B peructpax 254u 255.

5.4Bepcus u uudposoit naentudpukatop 10 matumka ¢ mportokonom Mida cuuTeiBaroTCS |
oTtoOpaxaroTcs B okHe «Hactpoiika natumka» mporpammbl Midal5Tool mpu cunThiBaHuM TTapaMeTpoB
naturka (cm. npunoxenue M). s  mataukoB ¢ mportokonom Modbus Bepcus u  1mdpooit
unaeatupukatop [1O  cuuThiBaeTcs W oTOOpakaeTcs B QHAJOTHYHOM  OKHE  MPOrPaMMBbI
Midal5Tool Modbusdm. npunoxenne K).

5.5/lns mpenoTBpalleHusT HECAaHKIMOHUpOBaHHOro poctyna k IIO naTtumka ucnosb3yeTcs
BCTPOCHHBI B MHKPOKOHTPOJICp MEXaHH3M 3alllUThl, 00ECIeUYMBAIOMINN (PU3NUIECKOE OTKIIOUYCHUE
uHTepdeiica mporpaMMUpoBaHus. 3allUTa WHIAMBUIYATbHBIX KAIUOPOBOYHBIX JAaHHBIX OT H3MCHCHUS
ocymiectBisiercss maposiem. I[lo knaccubukamuu  Pexomenmammiit MU 3286 3ammura 10 ngaTumka
COOTBETCTBYET YpOBHIO «C».

Tao6nuna 14 -Unentudukannonnsie nanueie [10 gaTunkos

N Anroputm
Hudposoit
WNnentudukanmon- BBIYUCIICHUS
HanmenoBanue Howmep Bepcun  uneHtudukarop
HOE HAUMEHOBAHHUE nudposoro
IIPOrPaMMHOIO HDOrDAMMHOLO IPOrpaMMHOTO  (KOHTPOJIbHAs AICHTHOUKATOPA
obecrieueHus porp oOecrieueHuss CyMMa UCITOJHSI- p
obecrieueHus MIPOTPaMMHOTO
€MOr0 KOJIa)
obecriedeHus
Bcerpoennoe 10
JAATHHRA JABICHUA € ehg VDA UART 01.001.000  Ox5709FDE7
nporokoiom Mida u
unrepdericom UART
Berpoennoe I1O
naTyrKa JaBJICHUS C CRC32
. FDS_MIDA_RS485 01.002.000 0xC6589BB5
nporokoiom Midau
unrepdericom RS485
Berpoennoe I1O
narunka gapnenns ¢ FDS_MDB_RS485 01.003.000 0x12E98AOQE
nporokoiom Modbus

5.6 Pe3ynpTar mpoOBEpKH CUMTACTCS MOJIOKUTEIHHBIM, €CIH MOJNyYeHHbIC UACHTU(DUKAIIMOHHBIC
naHHble 1715 gaHHoM Bepceun 1O matumka COOTBETCTBYIOT 3HAUYCHHSIM, YKa3aHHBIM B Tabnwuie 14.

[IpumMmeyaHnue - B cBI3U ¢ TOCTOSHHBIM TEXHHYECKHM COBEPIICHCTBOBAHHUEM JIATYMKOB
MUJIA-15, Homep BepcuM MporpaMMHOro obecnedeHus, a Takke nudposoit uaentudukarop 110 moryr
HE COBMAaJaTh ¢ npuBencHHbIMU B Tabmuie 14. KonkperHoe 3Hauenne uaentudukaropa [10 npuseneHo
B MTACTIOPTE HA JaTUHK.
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6 XPAHEHHUE

JlaTauKy MOTYT XpaHNUThCS KaK B TPAHCHOPTHOU Tape, C YKJIAAKOH 110 S SIIIUKOB MO BBICOTE, TaK U
B IOTPEOUTETHCKON Tape Ha CTeUIaXKax.

VYcnoBust XpaHeHUs! JaTYMKOB B TPAHCIIOPTHOM Tape COOTBETCTBYIOT YCIOBHSIM XpaHEHHs 3 110
I'OCT 15150.[donyckaercsi XpaHEHUE JaTYMKOB B TPAHCIOPTHOM Tape MmpH TemmnepaTtype oT Munyc 65°C
70 TuTtoc 85, Mpu 3TOM Ha KOpITyce AaT4hKa He JI0MYCKaeTcs KOHACH Al BIary.

VYcnoBust XpaHeHHsI TaTYUKOB B MoTpeduTenbekoit Tape - 1 mo 'OCT 15150.

7 TPAHCIIOPTUPOBAHUE

7.1 JlaTyvku TpPAHCIOPTUPYIOTCS BCEMH BHUAAMH TPAHCIOPTAa, B TOM YHCJIE BO3IYITHBIM
TPAHCIIOPTOM B OTAINIMBACMBIX TCPMCTU3UPOBAHHLIX OTCCKAX.

Crioco0 yKIJIQJKH SIIUKOB C U3CITUSMH TOJDKEH HCKITI0YaTh BO3MOYKHOCTh HX TTEPEMEIICHUS.

7.2 YcrnoBus TpaHCIOPTHUPOBAHUSA JOJDKHBI COOTBETCTBOBATH YCIOBHMSIM XpaHEHHS S 10
I'OCT 15150.Cpoxk npeObiBaHUs JATYIUKOB B YCIOBUSX TPAHCTIOPTUPOBAHUS - HE 00JIEE€ TPEX MECSIIEB.

8 TAPAHTUMHBIE OBSI3ATEJIBCTBA

JlaTyuk  SIBJISIETCSI  BBHICOKOTOYHBIM ~ HM3MEpPUTEIBHBIM  HPUOOPOM,  BBHINOJIHEHHBIM IO
MHKPORJIEKTPOHHONH  TEXHOJIOTMH, W OTJIMYAEeTCS BBICOKOW Haa&KHOCThIO. [lpu  mpaBmiibHOMN
HKCIUTyaTalliy JaTYUK HE TpeOyeT peMOHTa B TEUEHHE BCEro CpoKa CiykObl. Peakue oTKasbl, KOTOpHIE
MOTYT OBITh CBSI3aHBI C 3aBOJCKMMH Je(peKTaMu TMPUMEHSEMBbIX B JaTYMKaX KOMILJIEKTYIOIIHUX,
BBISIBIISIFOTCS B IIEPHOJ FTApAaHTHHHOTO CPOKA CITY>KOBI.

['apaHTHUIfHBIA CPOK CIIYXOBI JaTuyWKa COCTaBisAeT 36 MecsleB CO JHSA €ro MpOoAaXu
NOTPeOUTENIO, BKIIIOYAsi XpPaHEHUE Y MOTPEOUTENS B yIIAaKOBKE M3rOTOBUTEINA 70 12 MecsIeB.

[Ipu oTKa3e naTyrKa B COCTaBE CUCTEMBI HEPAOOTOCIIOCOOHOCTD €ro JOKHA OBITh MOATBEPXKICHA
aBTOHOMHOM NMPOBEPKOM aTunKa. B MpOTUBHOM ciTydae JaT4yMK MOKET ObITh 3a0pakoBaH OMIMOOYHO U3-
32 HEUCIPABHOCTU CHCTEMbI, HEMPABIIIBHOTO BKJIIOYEHMsI, 0OpbIBa TUHUI cBsi3u U T.1. [lo pesynbTaram
MPOBEPKH COCTABIISICTCS aKT 00 OTKasze JaT4MKa ¢ yYKa3aHWEM MPUYUHBI, IO KOTOPOH JAaTUMK NMpPU3HAH
HepabOTOCIOCOOHBIM, a TAK)KE YCIOBHI SKCILTyaTalli. AKT 3aBEpSETCs MeYaThlo.

AKT BMECTE C JaT4YMKOM, 3alOJIHCHHBIM IAaCIOPTOM, aKTOM BBOJA B JKCIUTyaraluio (eciu OH
HEOOXO/IMM) BBICBUTACTCS HM3TOTOBUTENO. M3roTOBUTENh  MPOBOJAMT AaHAINW3 MOPUYMH OTKa3a |
YCTaHABJIMBAECT, 10 Ybe BUHE MpoU30IIEN oTKa3. [loTpeduTesb MOXKET ydyacTBOBaTh B aHAIM3E OTKa3a
JaT4nKa, yBEIOMUB 00 ITOM U3TOTOBUTEIIS.

MexaHnuecKue MOBPEXICHHUSI KOHCTPYKTUBHBIX JIEMEHTOB JaTUMKA, a TaKXKe JI000e N3MEHEHHE
€ro KOHCTPYKIIMH MOTPEeOUTENeM SBISIOTCS HAapyIIEHUEM IMpaBUJl dKCIUTyaTalluyd AAaTYUKa. YKa3aHHbIE
HapYyLIEHHs ABISIOTCS TOCTaTOYHBIM OCHOBAaHUEM JUIs OTKa3a B TApAaHTUHHOM OOCITY>KUBAHUH.

JlaTuvk, OTKa3aBIIMI IO BUHE HW3TOTOBUTENS B TEYEHUE TAPAHTUUHOIO CpPOKA, IOJICKUT
PEMOHTY WJIM 3aMEHE Ha HOBBIN 3a CUET U3rOTOBUTEIIA.

JlaTuuk, CpoK rapaHTUH KOTOPOIO MCTEK, WIIM €CIIM ero OTKa3 MPOU3O0LIEN MO0 BUHE MOTPeOUTEN,
MOJXET ObITh OOMEHEH Ha HOBBIN 10 JbroTHOH IieHe (80 %).Ilo xenmaHHIO MOTPEOUTENT MOXKET OBITh
MpOBEAEH PEMOHT JaTyuKa C MCTEKIIMM CpPOKOM TapaHTHHM, OJHAKO, BO3MOYKHOCTb PEMOHTa
OIIpeAEIAETCS MOCNIE NMPOBEACHMS aHAIM3a NMPUYMH OTKa3a. EciM CTOMMOCTh pEMOHTA HUXKE JIbIOTHOU
L[EHBl HA JaTYHK, MOTPEOUTENIO BBHICTABISIECTCA CYET HA PEMOHT, TOCTE OIUIAThl KOTOPOTO MPOU3BOAUTCS
PEMOHT U OTIIPaBKa JaTYMKa MOTPEOUTEIIO.

["apanTHitHBINA CPOK TOCIE peMOoHTa — 6 MecsteB. Ecinu cpok rapaHTum mocjiae peMOHTa KOHYAeTCs
paHbllle CpoKa rapaHTUH, UCUUCIIAEMOTO IIPU BBITYCKE, TO AaTYUK HAXOJIUTCS HA TapaHTHM 10 UCTEUEHUS
nocnenHero. Cpok rapaHTUu IMOCJIE PEMOHTA OMNPENEISAETCS OT JaThl PEMOHTA, YKAa3aHHOW B IACIIOPTE.
[Ipy OTCyTCTBMM MacmopTa IOCIE PEMOHTa BBIAAETCS IyOJNMKAaT MHacmopra ¢ OTMETKaMU O Jare
MPOBEAEHHOIO PEMOHTA U O MOBEPKE.
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[Ipunoxenne A

(obs3aTenpHOE)
Cxema ¢popMupoBaHus YCJIOBHOT0 0003HAYEHUS TATYUKOB

Hatunk MUJIA- IU-15-Ex-IP64-0,5-0-1MI1a-051-M20x1,5-DIN C- M/IBI'.406233.09°'Y

N3mepsiemblii \

napamerp

B3peiBozamunieHHoe
HNCIIOJIHCHUC

CrerneHn 3amuThl 000JI0YKH —

IIpuBeneHHas OrPELIHOCTD

HwxHuii npenen usmepeHus

Bepxuuit npenen uamepeHus

Enunuiel uamepenus

Koz BEIXOmIHOrO cursaia

Tun nprucoeTMHUTENBHOIO ITYLEpa

Bup 351eKkTpruecKoro nogkiIroYeHus

N3mepsembliil mapamerp:

JIA - naBieHme aOCOIOTHOE

JIN — naBneHne H30BITOYHOE

JJ1 —pa3HOCTh JaBJIeHUI

Crenens 3ammrsl o0onouxku: 1P64, IP65
Enunuier nzamepenus: Mlla,

Tun npucoeTMHUTETHHOTO MTYIIepa.
M20x1,5I'0OCT 2405*

M12x1,5T'OCT 2405

M12x1,5TOCT 22525

* tonbko J1s gatankoB [, J1A.

Bun anekTpudeckoro moaKII0ueHUs:
DIN 1y C
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[Ipunoxenue b
(oOs13aTenBHOE)

BepxHuii npenes u3MepeHuii, TN NPUCOEIMHUTEILHOIO IITYIEPA,
THUI NOJAKJIIYEeHU

BepxHuii npeaen usmMepeHuit, TUI MPUCOSAUHUTEIBHOTO MITYIIEPA, TUIT MOAKIIOUYEHUS K
CUTHAJIBHBIM U TTUTAIOIINM IIETISIM TIPUBEACHBI B Ta0uIe b.1

Taonuma B.1

Bepxnuii npeaen
usmepenuii, MIla T
HII IITyIepa Tun NoAKJII0YEeHUS
AN HA A0
0,01 0,01
0,016
0,025 0,025
0,04 0,04 | 0,04
0,06 0,06 0,1
0,10 0,10
0,16 0,16
025 | 025 Mﬁ’;l’5
P I M20x1,5;
1,0 1,0
1,6 1,6 s1s MUAZIA-JUI-15 Coenqunnrens DIN C
i’g i’g Tosneko M12x1,5
6 6
10 10
16
25
40
o M20cLS
160
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IIpunoxxenue B
(obs3aTenbpHOE)
Ha3nauyenne koHTakToB coenuHuTeass DIN C B 3aBMCMMOCTH OT MCIIOJIHEHUS U PeKHUMOB PadoThI
AaT4YNKA

- l:IRH

@mm—n

Daaryuk;
G —HCTOYHUK ITIUTAHUIL,
Ry — conpoTuBieHne Harpys3KH;

Pucynok B.1 Cxema BHEIIHUX 3JEKTPUUECKUX COCTUHEHUIM ISl JATYUKOB C BHIXOIHBIM
CHTHAJIOM B BHU/I€ HANIPSHKEHUS TTIOCTOSIHHOTO TOKA

Flwa|pa] —

1]
A aTauK Z
El
@

1 +Um, 2 -U,3-A,4-B.

(][] 7]

Pucynok B.2 Ha3snaueHre KOHTaKTOB COCIMHUTENS IS JaTYUKOB ¢ IPOTOKOI0M ooMena Modbus/
RS485 ¢ nepenaueit nndopmaru 06 U3MEPEHHOM JIaBJICHUH T10 3aIPOCy

1 (1] 1
R - 2
e 2 | 2] 3
3 3
- | - | 4
& (5]

1-+Un, 2- — U, 3- —TxD, 4- — RxD.

Pucynok B.3 Cxema BHEIIHUX AJIEKTPHUUECKUX COSTUHEHUN SISl TaTYUKOB C MMPOTOKOJIOM OOMEHa
Mida/ UART c nepenaueit nHpopmaimu 06 U3MEpPEHHOM JaBJICHUU T10 3a1pOCy

—
|
2]

H aTiHE

(@[]~ v]

E
@

1-+Un, 2--U, 3-TxD.
Pucynok B.4 Cxema BHEHIIHHX 3JIEKTPUUECKUX COCTMHEHHUN JJIsl TaTYMKOB C MPOTOKOJIOM OOMeHa
Mida/UART c¢ nepuoanueckoii epeaadei nabpopmamnuu 06 H3MEPEHHOM JIaBICHUH.
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[Tpunoxenue I
(oOsi3arenbHOE)

Cxembl nogkiaouenust fatyukos MU JIA-15 njist HACTPOMKH M IPOBEPKH.

s1 LI
I, 3 |S3
+ +@- 1
G | 2 D |€P
[ 3
1 [ +
2
e @
R1| |R2 g

G —HCTOYHUK MHUTaHUS MOCTOSHHOTO TOKA,

D — ucnbITyeMblii 1aTUHK;

R1 —pe3ucrop C2-29B-0,125-10cOm=1 %;

R2 —pesucrop C2-29B-0,125-20cOm+1 %;

PA —wmynsTaMeTp nudposoit Agilent 34401A;

PV —wmyneTumMetp mudposoii Agilent 34401A

S1 —kHoMKa ¢ HOpMaJIbHO 3aMKHYTHIMU KOHTAKTaMH.

S2 —nepekioyarens ManorabapuTslil rasetHsii [11'3-3[11H
S3 —nepexitouarens ManoradaputHeii ranerssi [11'3-3[11H

Pucynok I'.1 - Cxema BkITIOYEHHS] TPUOOPOB MPU MPOBEPKE TaTYMKOB C BBIXOJHBIM CUTHAJIOM B
BUJIE HAIIPSKEHUS TOCTOSIHHOTO TOKa

WeT soRcTEO CEAZH

UsE

HaTuny
MHAA-VC-408-R5485

Kk [IK

CEEEE
@wm-—n]"

Pucynoxk I'.2- Cxema NOAKIIIOYEHUsS] JTaTYUKOB C MPOoTOKosioM ooMeHa ModbusuaTrepdeiica RS485«
nepconagbHoMy Kommbiotepy (ITK) mj1st HacTpOMKHM 1 TOBEPKHU
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YeTpoHcTBO CEASH
MHIA-YC-408-UART T5E

@ww»—lT

Kk IIK

Pucynok I'.3 - Cxema MOAKIIOYEHHsT JaTYUKOB ¢ poToKosioM oomena Midau Modbus
Ha ocHoBe nHTepdeiica UART k mepcoHaIbHOMY KOMIBIOTEPY /IS HACTPOIKHU U TOBEPKU
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[Tpunoxenue /|
(oOs13aTenbHOE)

I'abapuTHbIe, IPHCOEIMHUTEIbHbIE U MOHTAKHbIE pa3Mepbl JaTYHKOB

[=120max
=
)

< L

al 3 2
g%; ) -8 _\___\«

; \ \
20 \ s27 \ Cosdumumens ON €

[=110max

43

125,
s

MiZx15

J
r

Pucynox /1.1 —I"abaputHbIC U IPUCOCTUHUTENbHBIE pa3mMepbl aaTankoB MUJIA-JIA-15,
MUJA-IA-15-Ex, MUJJA-IN-15, MUJTA-JIN-15-Ex ¢ BBIXOAHBIM CUTHAJIOM B BUJE HAIPSKEHUS
MTOCTOSTHHOTO TOKA M HAJIMYHMEM TOACTPONKHU «HYJIs1» U «IranazoHa» (kox curaaiga 051, 052)

MI2<15
5
™ —r=r
Loedurumens OV C
N
|
S I
) \‘ 3|
af 1 - 2
x |\ [T xS s
8" =
3 -
r
=112

Pucynox /1.2 —I"aGaputHsie pazmepsl natunka MUJIA-JI/1-15, MUIA-J1/1-15-Ex ¢ BeIxoaHBIM
CUTHAJIOM B BUJC HANIPSKCHUSA IMOCTOAHHOTO TOKAa U HAJITMYHUEM HOHCTpOﬁKH KHYJIIA» U «IUualiasoHa»

(xox curnana 051, 052)
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[=113max

{EQ o4
|
a315
415

M20«15
[

\

” \
20 s27 \ Coedumumens ON C

[=103max

&3

Mi2<15
195,
NN
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IIpunoxenue E
(ctipaBoUHOE)

TACHUTEJb IYJIbCALUN JABJEHUSI MAJIA-TTI-501
1.1 Ha3naueHmue, 00J1aCTh IPUMEHEHUsI, TEXHUYECKHE TaHHbIE

1.1.1 Tacurens mynbcanuii gasnenus (memmdep) MUJIA-T'TI-501 npeanasHaueH Aas 3alUThI
YYBCTBUTEIBHOTO 3JIEMEHTAa MAHOMETpA WIM JaTYUKa JaBieHus, Hanpumep MUJIA-15, ot Bo3aeicTBUs
THIPO, THEBMO YIApOB WJIM MYJbCAIlMiA HU3MEpsSeMbIX cpell (KUAKOCTEH M ra3oB), HEarpeCCUBHBIX K
MaTepHajiaM KOHTaKTUPYIOIIUX neTaneit (Heprxkaseromas cranb 12X18H10T, natyns JIC-59), B cuctemax
KOHTPOJIS U YIIPaBJIEHUS JaBJIEHUEM, B TOM UHCJIE B CHCTEMaX y4eTa pacxo/a.

1.1.2Tacutens mynbcalMii HWMeeT cieaymomee O0003HAYEHHE IO  KOHCTPYKTOPCKOM
nokymeHnTaruu: MJIBI".408861.002.

1.1.3TacuTenu mynbcanuii U3TOTABIUBAIOTCS ABYX TPYII B 3aBUCUMOCTH OT U3MEPSEMOU Cpeibl
1 e€ MaKCUMaJIbHOTO AaBieHus. rpynmna | —ra3sl, g0 0,1 MIla; rpynma |l — ra3er u xuakoctu, ot 0,1 no
60 MIIa. Homep rpynnsl MapKkupyeTcs Ha KopIryce Jiemrdepa 1moj 3aBoACKUM HOMEPOM.

1.1.4 Bpems mepexomHOTO Tporecca B cUcTeMe JeMmiidep - MaTuyduK JaBJICHHUS TPU U3MEPCHUH
naBiieHus Macia cocrasiisier He MmeHee 100mc.

1.1.55¢dekTuBHOCT, TaIleHUs MyJIbCAllMid JABJICHHS UIMTENBHOCThIO He Oosee 20 mc
cocramsieT He MeHee 90 %.

1.1.6lemndep HSKcITyaTHpyeTCss € MaHOMETpaMU WM JaTYAKaMU JaBJICHUsS, HaIlpuMep,
MUJIA-15.

Jemmndep npeaHasHaueH i pabOTHI MPH TEMIIepaType u3MepsemMoii cpeabl or muayc 60 (Oe3
3aMep3aHus U3MEPSIeMOii Cpeibl B ipueMHou nonoctH) ao miroc 300C.

1.1.7 lemndep sBisercss paz30OpHBIM H3AEITHWEM, W TOITOMY MOXET OBITh OYHWINEH B ClIydae
3aCOPEHUS IS TOCIICTYIOIIEr0 NCIIOIB30BaHUS.

1.1.81lpu 3aka3e racuTes MyJbCallil JOJKHO OBITh YKa3aHO yCIOBHOE 0003HaueHue aemrdepa,
COCTaBJIEHHOE 110 CTPYKTYPHOM cXeMe, IPUBEICHHOH B paszene 6.

1.2 KoHcTpyKUHS M MPUHIMN TeiiCTBUSA

KoHcTpykuus racurens mynbcanuii nokasana Ha pucyske E.1

3 | L /

)

7

Pucynok E.1 —Konctpykuus racurens nyiascanniit MUJIA-I'TI-501

Hemndep mnpencraBiser coO0HW aKyCTHYSCKMM (UIBTP HHU3KHX YacTOT, OOpa30BaHHBIN
KaMWUTSIPHBIM KaHAJIOM M TPUEMHOM MOJOCThI0 YyBCTBUTEIHLHOTO JIEMEHTa H3MEPUTEIHLHOTO MPUOOopa
(maTumka maBICHHUS).
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Hemnep cocroutr u3 kxopmyca 1, umeromero mrynep 2 ¥ rHe30 3 UIsl MOHTaXa JaTdvKa
JaBJICHUS WM MAaHOMETpa, U BBOpauMBaeMol B Hero BcTaBKU 4. BctaBka 4 mpencramisier coOOW BUHT
M4x0,7.

Hemndep aeiicTByer cieayrommm obpazom. M3mepsemas cpena (KUAKOCTh WIIM Ta3), 3alOIHSIET
KalWUISIPHBIA KaHai, oO0pa3oBaHHBI BHHTOBOW Hape3koil kopmyca 1 u BcraBkH 4, M BHYTPEHHIOIO
MOJIOCTh JIaTYMKa JaBJICHUS, KOHTAKTUPYS C BOCIpPUHUMAIOLIEH MeMOpaHOW €ero 4yBCTBUTEIHHOTO
aneMeHTa. JlemnupoBaHUe IyJIbCAllMii JABICHUS H3MEPSIEMOM cpenbl M TUAPABIMYECKUX YIApOB
MPOMCXOUT B KAMMJUIAPHOM KaHaJie, BCIICJCTBHE €r0 BBICOKOTO MTHEBMO/ THIPOCOTPOTHUBIICHHUS.

2 BBoa racurelisi myJibcalMii B JKCIJIYyaTAlM IO

2.1 BBoja B 9KCIUTyaTallUi0 TacUTeNIeH MyabCalliid ISl JATYMKOB M30BITOYHOTO M aOCOFOTHOTO
JIABJICHUS TIPOU3BOIUTCS B CIEAYIOMIEH MOCIeI0BATEIILHOCTH.

2.1.1 Y6eauTncs, 4TO TMEPEKPHIT JAOCTYN H3MEPSEMON CpeIbl OT MarucTpald K MOHTaKHOMY
THE3/y MO/ JaTYUK JaBJICHUS.

2.1.2 BBepHyTh B MOHTa)XHOE THE3J0 Ha pabouyell MarucTpajlyd racUTEeNb MyJbCallMH, UCTIOIb3YS
raeuHbIN KIIIOY.

I'epmeTH4HOCTH COeTUHEHUS ¢ pabouell MarkucTpaibio JOKHA 00ecTIeYnBaThCS YIJIOTHUTEIHHON
MIPOKJIATIKOM 1O TOPITYy MITYyIepa AeMIdepa.

2.1.3Ecam pabouast cpena — )KUIKOCTh, HEOOXOIMMO MPEABAPUTENHHO 3aNOJHUTD el aemridep.

2.1.4 B rue3no xopmyca aemmndepa BBEpHYTh JNaTuuk AasieHus. [Ipu 3ToM, BO m30e:xaHHe
BBIX0Ja JATYMKA W3 CTPOSl NMPH ero BBOPAYMBAHHUM B JeMiep, KaTeropuuyeck 3ampemaercs
OCYLIECTBJIATH FTePMETH3AIUI0 32 C4ET JJeHThl @YM, HaMaThIBaeMO#i Ha pe3p0y ITyHEepa JaTYMKA.

'epMeTHYHOCTh COETUHEHHUS JaTyuka JaBieHUs ¢ JeMidepoM JODKHA O0ecreuynBaThCs
YIUIOTHUTEIILHOM IIPOKJIAKON 110 TOPLY IITYLIEpa JaTYUKA.

2.2 Bron B 3KcIutyaTanuio JaemmndepoB s JaTYUKOB PA3HOCTH JABJICHUN IPOU3BOJIUTCS B
aHAJIOTUYHOW TocliejoBarenbHOCTU. ClenyeT y4ecTb, 4TO JIBa TacHTENsl MyJIbCalliil ¢ WACHTHYHBIMH
napaMmerpamu J1eMnupoBaHUsI TOJKHBI yCTaHABIUBATHCS Ha IUTFOCOBOM U MUHYCOBOM IITYLEPHI.

Ecnu maTt4Mk MCmosib3yeTcsi COBMECTHO C BEHTHIIBHBIM OJIOKOM, TO TaCHTENH MyJIbCAllUid MOTYT
YCTaHABIIMBATbCSA MEpell BEHTWIbHBIM OJIOKOM, HO TpU ATOM CJEIYyeT YYUThIBaTh, YTO J00AaBOUHBIN
00BEM TMOJIOCTEH BEHTWJIBHOTO OJIOKAa MPOMOPIHOHATHHO YBEIMYHUBAET TOCTOSIHHYIO BPEMEHH
nemMnupoBaHuUs.

Hatuuk MUJIA-JI/I-15 ¢ ycTaHOBIEHHBIMH BEHTWJIBHBIM OJIOKOM W TacUTEISIMU MyJIbCAIUil
nmokasaH Ha pucyHnke E.3

3 Texuuueckoe 00CTy:KUBAHNE

be3oTkazHas pabora racuTens MyJdbCalluid 3aBUCUT OT YUCTOTHI pabouei cpenbl. [Ipu 3acopenun
KallWUIIPHOTO KaHajla HeOOXOJMMO BBIBEPHYTh C TIOMOIIBIO OTBEPTKH M3 KOPITyca TacUTelNs MyJabcalui
BCTaBKY, OYHUCTUTh U IPOMBITH JI€TAJIM U 3aTEM YCTAaHOBHUTH BCTaBKY Ha MECTO.

Pazbopka u cOopka racurens myiabcanuidi He TpeOyeT Crenprucnoco0IeHnH.

4 XpaHeHue

VYcnoBusi XpaHEHHs TacuTeleld myibcalMii B yImakoBke wu3roroButens (0e3 HapylieHHs
KOHCEpBAIIMH, BBITOJHCHHOM n3rorosureiem) - 1 mo 'OCT 15150.

l"apanTuitnelii cpok XxpaneHus — lrox.

5 I'apanTun u3roroBuTe 51

lapanTuitaeiii cpok ciayx0b1 coctaBisgeT 20 MecsIeB co AHS MPOAaXu aeMiiepa moTpeOUTeNo.

3acopenue naemndupympomero kaxHaiga racutens myibcaruidi MUJIA-TTI-501 we sBnsercs
OCHOBAHUCM JJId MTPCABABICHUA HpeTeH3HI>'I 110 rapaHTHH.
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6 Cxema cocTaBJIeHHsI YCJIOBHOTO 0003HAaUYeHHs feMndepa

Hemndep MUJIA-T'TI-501 —-M20/M20

JuameTp pe3nObI mTyIepa
(M12,M20)

Juametp pe3nObI rHE3Ia s
MoHTa)ka gaturka (M12, M20)

7 I'aGapuTHBIN YepTex

$6

M20x1,5

P—
]
|
M20x1,5

23 20
L8

Pucynoxk E.2- 'abaputHslii yeptex racutens mynbcaruiit MUIA-T'TI-501

laaraux MUJIA-J1/1-15;
2- BeHTUbHLI 0110k F11M22104;
3racurenu nmynascanuii MUJIA-T'TI-501

Pucynok E.3 - Jlatuuxk MUJIA-JI/I-15 ycTaHOBJICHHBI Ha BEHTUJIBHBIN OJIOK C ABYMSI TaCUTEIISIMH
MyJIbCALUI
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[Tpunoxenne X
(ctipaBoUHOE)
Hau6os1ee xapakTepHble NPUYMHBI 0TKA30B JaTYMKOB MPH UX HEMPABUJILHON IKCITyaTAllMH.
Pexomenpaunu norpeduTeIo.

OcHOBHbIE MPUYNHBI, IO KOTOPHIM MTPOUCXOAT OTKA3bl JATUUKOB, CIETYIOIINE.

1 Boicokoe 1aBieHMe.

OTka3bl TATYUKOB IO ITOH MPHUYMHE MPOUCXOMAT MPH IMOJaue Ha JATYMK JaBicHUs (MM €ro
CKQuKOB), 3HAYMTEIBHO MPEBBINIAIONICTO (MIPEBBIMIAMNINX) MPEACIbHO JOMYCTUMYIO BEIHYUHY.
[losiBieHHE BBICOKOTO JaBJICHUS MOXKET HOCHUTH JIOKAJbHBIA XapakTep U OIpeAessThCs MECTOM
YCTAaHOBKU OAaTYHKA.

[TpuuuHBI, O KOTOPHIM MOXET BOSHUKHYThH BBICOKOE JIOKAJIbHOE JaBJIEHUE, IPUBEICHBI HUXKE.

1.1 Ecnu usmepsiemas cpefia - KHUIKOCTh, TO BEICOKOE CTATUYECKOE JABICHHE MOXKET BOZHUKHYTH:

1) mpu ycTaHOBKe AaT4MKa Ha pabodee MECTO, KOIJla HapylieHbl TPeOOBaHUS TEXHHUYECKOM
nokymeHtaiuu (2.2.4) 1 TepMETH3alMM COCOMHEHHs JaT4UKa C MarkcCTpalblo OCYIIECTBISETCS,
HaIrpuMep, ¢ TOMOIIBIO YIUIOTHEHHS 10 pe3b0e ieHToir @YM. Tak kak ®KUIAKOCTh HEC)KMMAEMa, TO TIPH
3aKpyYMBaHHMU JAaTYMKA B 3aMKHYTBIH 00BEM M3MEpsIeMO Cpelbl pa3BUBAIOTCS JIaBJICHHUS, 1OCTaTOYHBIE
JUIS BBIIABIIMBAHUS MEMOPAHBI.

2) pu 3aMep3aHHH JKUAKOCTU B IITYLIEPE AaTUMKA.

B o0oux ciydasx HaT4MKkd MOTYT OBITh BBIBEJEHBI M3 CTpPOsl MOTpeduTeneM emé 10 Hayala
OKCILTyaTaluu.

1.2 Bo3HUKHOBEHHE CKAauyKOB JaBJE€HUS MOXET OBITh CBA3aHO C JIWHAMHYECKHMH,
KpPaTKOBPEMEHHBIMH TIpolieccaMu (Pe30HAHCHBIE THUIAPABINYECKUE W 3BYKOBBIC SIBICHUS, TUAPOYIApHI),
BO3HHKAIOIIMMHU NIPU U3MCHEHHH MTOTOKA U3MEPSEMOi cpelibl (3aM0THEHHE CUCTEMBI, OTKIFOUYCHHE BOJIbI
U T.I.) B MECT€ YCTaHOBKM JarT4yvka. MeMmOpaHa JaTdyMKa MaJOMHEPLUUOHHA M MOITOMY pearupyeTr Ha
KpaTKOBpeMEHHble Opocku maBineHusd. [Ipm 5ToM ycpenHEHHOE 3HAa4YeHHE JaBJIEHUS, KOTOpOe
¢bukcupyercs npudbopaMu y4éra, MOKET CHIIbHO HE U3MEHSATHCS U IO3TOMY HE PETUCTPUPYETCS.

B 3aBucumMocTH OT BeIWYHMHBI [JOMYIICHHON MEperpy3kd B TEH3o0mpeoOpa3oBaTesne MOTYT
MIPOU30UTH CIEAYIONUE HEOOPATUMbIC U3MCHECHHUS !

- yXOJI HauyaJbHOrO CMEIICHUS TeH30mpeoOpa3oBaTelisi B CTOPOHY yBEJIWYEHHS 0€3 BUAMMOIO
MOBPCIKACHUA YYyBCTBUTCIIBHOI'O 3JICMCHTA (BBIXOI[HOﬁ HadaJIbHBIM CUTHAJI AaT4YrKa TAaKXKEC BO3PaCTaACT U
HE MOKET ObITh CKOMIIEHCHPOBaH KoppekTopoMm "HYJIS"),

- CHJIBHBIN yXO04 HAYaJIbHOI'0 CMCHICHUMA TGHSOHp€O6pa3OBaT€.H}I Ipru HAJIUYHUU KOJBLCBBIX U
paauagbHBIX TPEIIMH Ha KPUCTAUIC, Pa3pylICHHE YYBCTBHTEIBHOTO 3JIEMEHTa (BBIXOJHOW CHTHAI
AaTYrhKa CTAHOBUTCS IMPOU3BOJIbHBIM U HC MCHACTCSA IIPU ITOoaa4e I[aBJ'IeHI/IH),

- pa3pblB MEMOpaHbl U TIOJHOE pPa3pyIlICHHE YYBCTBUTECIBHOIO 3JIeMEHTa (BBIXOIHOW CHTHAI
AaTYrhKa CTAHOBUTCS IMPOU3BOJIbHBIM U HC MCHACTCSA IIPU ITOoaa4e I[aBJ'IeHI/IH).

HeoOpatumble n3MeHeHHs B TEH30IpeoOpa3oBaTeie HAYMHAIOT MPOUCXOAUTH MU Meperpyskax,
MNPCBLIIAIOIINUX HOMUHAJIBHOC HOABJICHUC B 310 pas. I[aT‘-II/IKI/I C HOMHHAJIIBHBIM JOaBJICHUEM [0
25Mlla BKJIIOYHTENBHO BBIICPKUBAIOT 1,5KkparTHble Teperpy3ku 0e3 HU3MEHEHUsS METPOJOTHUYECKUX
XapaKTEPUCTHK, YTO MPOBEPSIETCS IPU NIPOBEACHUN UCIIBITAHUI KaXKJ0I0 1aTYuKa.

Jlis 3amuThl OT AMHAMHUYECKUX TMEPErpy30K HEOOXOAWMO MpeANpUHUMATh MEpbl, YKa3aHHbIE B
2.1.3.1acrosmiero PO.

2 Bbicokoe HanpsiKeHHe.

OTKa3el IO 3TOH IMPUYIMUHEC BbI3BAHbBI TCM, YTO HAa OATYHK HO,Z[aéTC}I HAIpsKCHUEC, 3HAYUTCIIBHO
MpeBBILIAIOIIEE MTPEIETbHO JOMYCTUMOE.

Takas cuTyanus MOXET BOSHUKHYTb IIPHU:

- HATMYUM  BBICOKOTO HAMpPsDKCHUs (TOCTOSTHHOTO, MEPEMEHHOTrO0, HMITYJIbCHOTO) MEKIY
KOpIIyCOM U NHUTAKOIIHUMHU WU CUTHAJIbHBIMU IIUHaAMU,

- MUTaHUU JaT4YMKa HampsHKEeHHEM, BEeJIMYMHA KOTOPOrO MPEBBIIIAET MPEAETbHO JOMYCTUMOE
3Ha4eHHe (B TOM YHUCIIE, UMITYJIbCHBIC OPOCKU HANPSIKCHUS),
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- IpY HAJUYHU B MECTE Pa3MEIEHUs JaTYhKa UMITYJIbCHBIX MOMeX Ooubinoi sHeprun (MUII), ¢
napameTpamH npeblmatonmmu yerasosiaennsie ['OCT P 51317.6.2.

[Tprunnamu MUII moryt crath:

a) KOMMYTAIIMOHHBIC MEPEXOIHbIC MPOIECChl (MEPEKIIOUCHUS] B CHUCTEMaX 3JIEKTPOCHA0KEHUS,
MOBPEXKICHHUSI B CHCTEMaxX, TaKhe KaK KOpPOTKOE 3aMbIKaHHWE Ha 3€MIII0, JyroBble pa3pslbl B
JIEKTPUUYECKUX YCTAaHOBKAX M T.J.),

0) MOJTHHEBBIC pa3psabl (MpoTeKkaHWe OOJBIIOr0 TOKA pa3psia MO HAPY)KHOW I[emd U IeNu
3a3eMJICHUS MIPU yJape MOJHUU B HAPYXKHYIO I€Mb, BOSBHUKHOBEHHUE 3./1.C. B IPOBOJHUKAX HAPYKHBIX U
BHYTPEHHUX IIeNeil Mpu KOCBEHHOM YyJape MOJHUHU, BO3HUKHOBEHHE DPA3HOCTH IOTEHIMAJIOB MpU
MPOTCKAHUU PA3PAIHOTO TOKA B CIy4ae yJaapa MOJHHH B TPYHT H T.I1.).

MMUII MoXeT BOBHUKHYTD:

- B IICTH NTUTaHUS AaT4rKa (MpOOUBAETCS AIEKTPOHHBIN OJIOK JaTUUKa),

- MeXAY 3a3eMJIEHHBIM KOpPIYCOM U MHTAIOIUMU WM CUTHAJbHBIMU IIIMHAMHU JlaTYUKa
(mpoOuBaeTcss TONBKO  TEH30MpeoOpa3oBaTelb WM  OJHOBPEMEHHO  JJIGKTPOHHBIA  OJOK
TEH30MPe0OPa30BaTENb).

Jlis 3amutel natankoB oT MUIT HE0OX0AMMO MPUMEHSTH CIEIHATLHBIE MEPHI.

Bricokoe HampsikeHre MOXKET BO3HUKHYTh TaKKe M3-3a HaBOJOK B COCTMHUTEIBHOM Kalere, Mpu
W3MEHEHUU TOKA B CHJILHOTOYHBIX CHJIOBBIX IIETSX, PACMOIOKEHHBIX B HEMTOCPEICTBEHHONW OIU30CTH OT
COEIMHUTENILHOTO Kabels JaTuuKa.

JlomycTiMoe HampspKeHHE MEXAY KOPIYyCOM W MUTAIOMIMMH WM CUTHAJIBHBIMU IIWHAMH,
OTIPENIEISAETCS AIEKTPUIECKON MPOYHOCTHIO M3oisiuu mo 1.2.22. OTka3 gaTyMka TPOUCXOAWT H3-3a
AJIEKTPUUECKOTO WIJIH TETIOBOTO Mpo0ost DPD (BBIXOIHOW CHUTHAN AaTYMKA CTAHOBUTCS MPOU3BOJILHBIM U
HE MEHSIETCSI [TPHU TI0/1a4e JTaBJICHUS).

3 HenmpaBujibHOE JIEKTPHYECKOE MOAKII0UEHNEe TaTIYNKA

OTka3 paryMka 0O 3TOM NpUYMHE MPOMCXOAUT, KOIJAa MOTpeOuTens omubaeTcss mpu
AJIEKTPUUECKOM TOJKIFOUEHUH naTuuka ( cM. mpuioxenue B).

Hecmotpst Ha TO, 4TO B JaTyumKe HPEIyCMOTPEHBI HEKOTOpbIE BUJBI 3alIUT, OJHAKO, OHU HE
HCYEPIBIBAIOT BCEX BAPUAHTOB HEMPABUIHLHOTO MOAKIIOUEHUs AaTunka. OTKa3 AaTyuka MPOUCXOAUT W3-
32 DIIEKTPUYCCKOTO MM TEIIoBOro mpoboss DOPD  (BBIXOAHOM CHTHAN JaTdydKa CTAHOBHUTCS
MIPOU3BOJILHBIM U HE MEHSICTCS TPH M0/1a4¢ JABJICHUS U T.II.).

4 Ilonaxanue *KUAKOCTH BHYTPb JaTYUKA

[IpoBoasIIas >KUAKOCTh, TONagas BHYTPh JaTdyuka (B TIIOJIOCTH OJIEKTPOHHOrO OJIOKa |
TEH30MPe0OPa30BaTes), BEIBOAUT U3 CTPOS AIEKTPOHHBIN 00K U TEH30IPeoOpa3oBaTelb.

[TpoHMKHOBEHUE KUAKOCTH B JATYUK OOYCIOBJICHO CIEIYIOIUMH IPHYUHAMU:

- HEeCOOITIOIcHHEM TpeOOBaHHi 1Mo 3aaenke Kaoens (2.2.5),

- HKCIUTyaTalel 1aTuhKa B YCIOBHSIX, HE OTBEUYAIOMIUX TPEOOBAHUSAM KaTErOPUU pa3MeEIleHUs U
rpymre Biaro3zammrsl (1.1.6, 1.1.7, 2.1.1).

B GonbmmHCTBE CllyyaeB MOTPEOUTENHN HEMPABUIILHO BHITIOIHAIOT 33JIeNIKy KaOers:

- MIPUMEHSIOT IS TTOAKIIOUCHHsT OOBIYHBIE TPOBO/IA, MIIOCKUH TeNeOHHBIN Kadenb U T.II., a He
UCIIOJIB3YIOT Kabenb Kpyrioro cedeHus (cM. m1.2.2.5.2x1acrosmiero PD);

- OTBEpPCTHE B PE3MHOBOI IPOKJIAJKE CalTbHUKA BBIMOIHACTCS HPOU3BOJIBHBIMH (hopMOH H
pasmepamy;

-yaansieTcsl pe3MHOBast MPOKIAKa CaTbHUKA WM TATYMK SKCIUTyaTHPYeTCs 0€3 KPBIIIKH.

B pesynbrare ykazaHHBIX HAapyLICHHM KOHTAaKTHAs KOJIOJKA OKA3bIBACTCSA HE 3alUIIEHHOW OT
BHCITHUX BO3/CHCTBUI, B TOM 4YHCJIE€ OT MONAJAaHHUSA >KUAKOCTH. OJEKTPONPOBOMAIIAS JKHIKOCTh
NorajaeT Ha KOHTAKTHYIO KOJIOJKY, MCKa)KaeT MOKa3aHUs JaTuMKa, TaK KaK MOSIBIISETCS IJIEKTPHUECKas
[eTb, TNapajuleNbHas DJICKTPHYECKMM LeMsIM AarTdynka. lIpm monrom HaXxOoXICHWH JKUAKOCTH Ha
KOHTAKTHOM KOJIOJIKE MPOUCXOAUT KOPPO3US METAUIMYECKUX 4YacTel, HECMOTps Ha HMEIOIIeecs
nokpsiTHe. KpoMe TOro, mocrosHHOE NPHCYTCTBHE JKUAKOCTH HAa KOHTAKTHOM KOJOJKE MPOBOAWT K
NPOHUKHOBEHUIO €& BHYTpb JaTuuka. Hanmuume IKUAKOCTM B TOJOCTH JaTYMKa BbI3BIBACT
ANEKTPOIUTUIECKOE U 3JEKTPOXUMHUYECKOE pa3pylICHNE ATIOMUHHUEBBIX MPOBOJIHUKOB, pa3BapEeHHBIX HA



43 M/IBI".406233.09®P5

KpUCTaNl TEH30IpeoOpa3oBaTelsi, KOPPO3MI0 METAJUIMYECKMX YacTed M JeTaled, MMEIoLMX
aHTUKOpPpO3MiHOe MOKpbITHE. [IpoBoAsIIas KUAKOCTh, IPOAYKTHI IEKTPOJIM3a U KOPPO3UU BBIBOJST
JIEKTPOHHBIN OJIOK U3 CTPOSI U PE3KO CHUKAIOT CONPOTUBIICHUE U30JISALIUH.

OKcIUTyaTalusl 1aT4dKa B YCIIOBHUSX, HE OTBEYAIOIIUX TPEOOBAHMSAM KAaTErOpUU pa3MEIlEeHUs U
IpyIIIE BIAro3aluThl, TAaKXKe NPUBOAUT K IPOHUKHOBEHUIO )KUIKOCTH BHYTPb JaTYMKa C aHAJIOTHYHBIMU
MOCIEACTBUAMU. TUIINYHBIE IPUMEPBI TAKUX HapYIIEHUH — 3KCIUTyaTalus JaT4riKa B YCIOBHAX, KOTJa Ha
JATYMK IOCTOSHHO NOMAAaeT BOAA WIM KOIJla Ha KOpITyce 1aTYMKa IOCTOSIHHO MPUCYTCTBYET KOH/AEHCAT.

5 3arpsizHeHue

OTOT BUJ OTKA30B MPOUCXOIUT TIPHU:

a) 3arpsA3HEHUU KOHTAKTOB COCAMHUTEIS JaTYHMKa,

0) 3arps3HeHun u3MepsieMoii cpes (2.1.3).

B mepBom ciydae rps3b, momaaas Ha KOHTAKTHYIO KOJIOJKY JaT4HMKa, 00pa3yeT MPOBOISIIYIO
ANEKTPUYECKYIO 1I€Tlb, TapauIeIbHYI0 FMEKTPUUECKUM ENsIM JaTyhKa, U TaKUM 00pa3oM HCKa)KaeT ero
MOKa3aHUsI.

Bo BTOpoM cnyyae TBEpIbIE YaCTHLBl 3arpA3HEHHON HM3MEPSIEMOM CpeIbl, 4Yepe3 BXOAHOE
OTBEpPCTHE INTYyIlepa IMOMAJal0T B pPabOdyl0 IMOJOCTh JAaT4yWKa, CKAIUTUBAIOTCA TaM U, IO Mepe
HAKOIUICHHUS, YIUIOTHSIOTCS U HAUWHAIOT JIaBUTh HA MEMOpaHy, BHOCS MCKa)KEHUS B MOKA3aHUA JTaTYHKA.
BrixogHOW HaYanbHBIM CHUTHANI JaTdydka BO3pACTaeT 1O TaKOro YpPOBHS, YTO HE MOXKET OBITh
CKOMITEHCHpOBaH KoppekTopom "HYJIA".

6 OmmooyHas GpaKoBKa

B HEKOTOpBIX Citydasx MOTpeOHuTe I OmHuO0YHO OPAaKYIOT U BO3BPAIIAIOT JATYUKH, KOTOPBIE TIPU
NPOBEPKE Yy M3TOTOBUTENS HE MOATBEPXKIAIOT CBOM Opak. I[IpuumHBI, MO KOTOPHIM MOTPEOUTENH
omuO0YHO OpaKyeT pabdoTOCIIOCOOHBIE TaTYUKH, MOTYT OBITh pa3IUdHBIC.

Camas pacrpocTpaH€HHass TPHYMHA, KOTJa TOTpeOHWTENh, 3aUKCHPOBAB OTKA3 JaTyhKa B
W3MEPHUTEIBHON CHCTEME, HE TIPOM3BOIUT aBTOHOMHOMW MTPOBEPKH JIaTYMKA B TaOOPATOPHBIX YCIOBHsIX. B
9TOM CJIy4dac J'IIO6I>I€ HapylmICcHHus B pa60Te H3MepHTCHBHOﬁ CUCTCMbI, HCUCIIPABHOCTU B JIMHUU CBA3U U
T.II. MOTYT OBITh 3a()UKCHPOBAHBI KaK OTKa3 JaTYHKA.

K npyrum npuumnHaMm cienyer OTHECTH:

- IKCIUTyaTalUIO JIaTYMKa B YCIOBHSX (IaBlieHHWE, TEMIIepaTypa) OTIMYHBIX OT Te€X, Ha KOTOPbIC
OH paccuMTaH (HampuMmep, AATYUK aOCONIOTHOTO JABJICHHS WCIONB3YeTCS KaK JAaTYUK H30BITOYHOTO
JaBIICHHS),

- MOTIaJaHKME JKUJAKOCTH Ha KOHTAKTHYIO KOJIOAKY (MPU HAMYHMU YKUIKOCTH TMOKA3aHUs JaTdhKa
HCKQKAIOTCs, MTOCTIC BBICBIXAHMUS JKUIKOCTH — BOCCTAHABIMBAIOTCS]).
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[Tpunoxenue U
(oOs13aTenBHOE)
Hactpoiika u onpo6oBanue 1arunkoB MUJA-15. IIporokoa Mida

Hacrpoiika nmpousBoautcs B ycnoBusx jgadbopatopun KUIT u A.
OmpoGoBanue (mpoBepka pabOTOCIIOCOOHOCTH) JaTYMKa MPOBOJHUTCS B  IPOIECCE €ro
MIePUOIMYECKOM MOBEPKH — cM. 1. 3 PykoBozacTBa no skcruryatanuu MJIBI'.406233.09(P0.

1 IToaroroBKa 1aTYMKA K NPOBEIEHNI0 HACTPOMKM WM ONPOOOBAHMSI

1.1 YcranoButs Ha [1IK nporpammuoe obecnieuenre Midal5Tool.

1.2Tloaxmounts k 1K ycrpoiictBo cBsizu. [l matdyukoB ¢ kogaoM BeixogHoro curHaia 061,062
ucrnonb3zoBatb MUJIA YC-408-UART, st 1aTuukoB ¢ KoAoM BeIxoaHoro curaaina 063, 064 -MUJIA
V(C-408-RS485um MUJIA YC-410.

2 ITopsinok MpoBeIeHUs HACTPOITKH

2.13anycruts nporpammy Midal5Tool.

2.2Tlocne 3amycka mporpaMMbl OTOOpa)KaeTcss OKHO HACTPOWKH JTaTYMKa, TTOKA3aHHOE Ha PUCYHKE
N.1. Ina npoaomkeHust paboThl ¢ MpOrpaMMoil He0OX0AUMO yKas3aTh MOPT, K KOTOPOMY IMOAKIIOYEHO
YCTPOMCTBO CBA3M, U MPOYUTATH HACTPONKHU JaTUMKa, Ha)kaB Ha KHONIKY «lIpounTars».

HacTtpomka gatumna

Mopr nogkmoyeHua :EDM1 |

NuanazoH kanubposky gatuika 0,00 - 1,00 MMNa

=
Ta4ek YCpeaHeHHS ) B
- ol ATHHES
Eavmmust uzmepera | MMa e A

AnnapaTHe duaeTp | 685 PUALTPE s
3anepkea Memay UaMepeHUAY [cek] 0.054 ¢
KoHTpOAL auanazoHa OTKAHEH v/
Bepoua M0 garuuka 1.001.000
Haermupiskarop N0 garwdka DCDBYFCE

i Mpoudrars H 3anucare J l Brixon

Pucynok U.1 —OkHO HacTpoMKH aTynKa

[Tonb30BaTemto AOCTYIHEI CIEAYIONUE HACTPOUKH JTaTUMKA.

2.2.1KonmnuecTBO TOYEK YyCpeaHEHHWs. 3HAUYCHHWE W3MEPEHHOTO JaBJIEHHUS TOJIy4aeTCsl Kak
Cpe,Z[HeapI/I(bMeTI/I‘-IQCKOC OT KOJIMYECTBa I/IBMQPGHHI\/'I YKa3aHHBIX B COOTBCTCTBYIOICM IIOJIC. VYBenudeHue
TOUYEK YCPEIHEHUS MPUBOIUT K CTIQKWBAaHUIO CHTHAJIA U PEKOMEHIYETCS I MEIJICHHO MEHSFOIIUXCS
MIPOIIECCOB.

2.2.2E nuHuiibl u3MEepeHust J1sl IPEACTABICHHS pe3yibTaTa u3MepeHus. BoIOOp equHUI M3MepeHus
noka3aH Ha pucyHke 1.2.
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HacTtpomka gatumna

Mopt noak An4eHIA :EDM1 :vi

NuanazoH kanubposky gatuika 0,00 - 1,00 MMNa

=
Touek. YCpenHeHUA ) K oppekuua Hyns
i [P ATHHES
EauHMuE! M3MepeHHa | &

v Na I
ANNapaTHEI PHAETP |15 1]

JANEmKEA MERIY M3 '13'- _0,054 ¢

KDHTDD.FIb AHanasoHa L4

Bepoua M0 garuuka 1.001.000

Haermupiskarop N0 garwdka DCDBYFCE

[ Mpousrars | l 3anucare J [ Brixon ‘

Pucynox 1.2 —Bri6op enunui n3mepeHus

2.2.3AnmapatHpiii GUILTP 00€CTIEUnBACT JOTOJHUTEIBHYIO (QUIBTPAIMIO CUTHAIOB TIEPBUYHOTO
npeoOpa3oBarens JaT4dKa M CIIOCOOCTBYET CHIDKEHHIO YPOBHS IIYMOB B pE3yJbTaTaX H3MEpPEHHH.
Bximtouenne ¢uiabTpa yBeIMUMBAET BpeMsi HEOOXOIMMOE ISl MPOBEACHUS W3MEpeHUs. Bo3mMoxHbIE
BapHUaHTHI BKJIIOUYEHUS PUIBTPaA MOKa3aHbl HA pucyHke 1.3.

HacTtpohka gatumia

MopT noakeueHs | COMT [

NuanazoH kanubposku garwika 0,00 - 1,00 MNa

-
Touek YcpegHeaHHA ) K.oppeKumA Hyns
EauHuusl usmepetia | MMa ' wi AATHHEa

BNNapaTHE SUAET

Sanepkka Meray Wik 0Ty 7
B0 Mu

KoHTponk AvanazoHa TR v

Bepoua M0 garydka 1.001.000

HMoeHtupikarop N0 garuika DCDBYFCE

[ Mpourars | l SanvcaTe J [ Brixog ‘

Pucynox 1.3 — Bre16op anmapaTtHoro ¢puiabTpa

2.2.43anepxka MEXIY U3MEPEHHSIMH — BPEMEHHOW WHTEPBAT MEXKIY H3MEPEHUSIMH B PEKUME
HenmpepsIBHOTO u3MepeHus. [locae BbIOOpa KoIMYecTBa TOYEK YCPEAHEHUS M ammapaTtHoOro (GuibTpa, B
OKHE TOSBIISETCS MUHUMANbHAs 3a/epKKa MEXIYy H3MEpPEHHUsIMH. Y CTAaHOBKAa MEHBIIETr0 3HAUYECHHUS
HEBO3MOXKHA.

2.2.5KonTpons paumanazoHa. [Ipy BKIIIOUEHHOM KOHTpOJIE AHWAna3oHa JaTYMK OCYIIECTBIISICT
MIPOBEPKY U3MEPEHHOTO TAaBIICHUS HA BBIXOJ] 32 TPAHMIIBI JUANa30HA U3MEpeHUs. B cirydae mpeBbIIeHUs
BEpXHEH TpaHMIIBl Juana3oHa u3MepeHuss Ha 5% oT amanazoHa W Oojiee B KadecTBE pe3ynbTaTa
u3Mmepenus Bbinaercs kon +INF (cm. npunoxenune JI). [lpu BeIxoae m3mepseMoro aasieHus Ha 5% ot
nuarna3oHa M Oojee 3a HUKHIOIO TPaHUIly AHMAra3oHa M3MEPEHHs B KayecTBE pe3ysbTaTa HU3MEPEHUs
Bbiaetcs ko -INF (cm. npusoxenue JI).

2.3Ilocne n3mMeHeHns HaCTPOCK JaTYNKa HEOOXOAMMO HaXKaTh KHOIIKY <«3armucaTh».

2.4 ]1ns BBIXOJ]a M3 OKHA HACTPONKU AaTYyMKa HEOOXOJMMO HaXXaTh KHOMKY «BBIX0OJ», TOCIE Yero
OyIeT OTKpBITO TJaBHOE OKHO IPOrpaMMbl, B KOTOPOM B JajJbHEHIIEM BBIBOJIATCS pPE3YJbTaTh
W3MEpPEHU.

3 [IpoBepka naT4yuka
3.1]/Ins mpoBeneHUS MPOBEPKU JaT4YMKa TMOCIE HACTPONKM HEOOXOIMMO BBIIEPKATh NATYUK BO
BKJIFOUEHHOM COCTOSIHUU B TeueHne 30 MUH.
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3.2HenocpeacTBEHHO Iepe] NPOBEICHHEM M3MEPEHHM pPEKOMEHAyeTcs MOoAaTh Ha JaTuuK
nasienue, cocrapistoniee 80-100 Yot BepxHeEro mpeena u3MepeHusl.
3.3ln cuMTBHIBaHUSA pPE3YIbTaTOB M3MEPEHHs HEOOXOAMMO HaKaTb KHOIIKY <«3allyCTUTh
cunthiBanue». Ha pucynke W.4 mpuBeneH mpumep IJIaBHOTO OKHA MporpamMMbl ¢ HH(popmamuen o0
U3MEPEHHOM JaBJICHHH.

MIDA15TOOL

Whaneatop  Hacpofa  Mowos

0

MacwwTtab no epemenn: 00:00:3

008 | co]

006 + . e

LOasneHue

0,00 7 ; :
14:20 14:30 14:40
Bpema

Pucynok 1.4 —BpIBo1 M3MEPEHHOTO JaBJICHUS

34 HpOBepKa AaTYrKa 3aKJIIYacTCd B IIOAA4Y€ Ha JATYUK JaBJICHHUA U CPABHCHHUC 3HAYCHUSA
JaBIICHHS, TIOKA3aHHOTO JATYMKOM, C 3aJJaHHBIM. ECiIH MOrpemHocTs n3MepeHus JaBlIeHUs JaTYMKOM He
MPEBBINIACT MOTPEITHOCTH, YKa3aHHOW B MACIIOPTE, JATYUK CUUTACTCS padOTOCTIOCOOHBIM, a HACTPOWKA H
ompoOOBaHUE — 3aBEPIICHHBIMH.

4 Koppekuus HYJIsl JaTYNKA
4.1Bo Bcex aaT4yMka IPEIyCMOTPEHAa KOPPEKIUS CMEIIEHHS HAYaJIbHOI'O BBIXOJHOTO CHUTHasa
(xoppexkrmst Hy1s1). KoppeKIys BBITOIHSETCS 110 CIEAYIONIEMY aJrOPUTMY:

- BBI3BaTh OKHO HacTpoiku garyuka (pucyHok M.1). Eciu 10 3T0Oro npoBOAHIKCH U3MEPEHHUS 110 3,
HEOOXOAMMO HaXaTh KHONKY «OCTaHOBUTb CUMTHIBAaHME». 3aTeM BbIOpaTh IIYHKT MEHIO
«Hactpoiika—Hacrpolika gaTunka».

- B OKHE HACTPOWKH JaTyMKa HaxkaTh KHONKY «Koppekuus Hyms patauka» (pucynok M.1), mocrne
Yero Ha 9KpaHe 0TOOPa3UTHCs OKHO:

| Kopperuua Hyns gatumuia '

) YoTaHoBka SaB00CKHR HACTROSK
(%) KOppekuMA cHel 2HUA HAYANBHOrD BRIXOHOMD CAFHANA AaTHHKS

YeTaHoBNEHHOE AABNEHHE ol |MMNa ||

L )4 J | OtrieHa

Pucynok U.5 — Koppeknust Hyns ratunka

- T0JaTh Ha JIaTYMK JIaBJICHUE, paBHOE HIKHEMY IIpeiey U3MEPEeHMUS,
- BBCCTH YCTAHOBJICHHOC 3HAYCHUC HOAaBJICHUC B IIOJIC «Y CTaHOBJICHHOE JaBJICHUE>» MW HaXaTb
kHOTKY «OK», rocie yero OyzaeT BblIaHO COOOIIEHHNE O pe3yibTaTe MPOBEIEHUSI KOPPEKLIUH.
4.2]Ins OTMEHBI BCEX TMPEABIAYIIUX KOPPEeKUUH HEOOXOOUMO BBIOpAaTh MYHKT «YCTaHOBKA
3aBOJICKMX HACTPOCK» M HaXKaTh KHOMKY «OK».
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[Tpunoxenne K
(oOs13aTenBHOE)

Hacrtpoiika u onpo6oBanue narunkoB MU/IA-15. [Iporoxoa Modbus

Hacrpoiika npou3Boautcs B ycinoBusx nadoparopun KUIT u A.
OmnpoboBanre (mpoBepka pPabOTOCIIOCOOHOCTH) JaT4MKa MPOBOAMTCSA B  MpPOIECCE  €ro
[IEPUOUYECKON ITOBEPKH.

1 [MoaroTroBKa JaTYNKA K MPOBEIEHUIO HACTPOHKH HJIM ONPOOOBAHMS

1.1 Vcranosuts Ha I1K nmporpammuoe obecnieuenne Midal5Tool Modbus.

1.2Tloaxmounts K IIK ycrpoiictBo cBsizu. Jlns AaT4MKOB ¢ KOAOM BBIXOAHOTrO curHana 064
HCII0IB30BaTh ycTpoicTBO cBs3u — MUJIA YC-408 —RS4851m MUJIA YC-410.

2 Ilopsinok MpoBeIeHUs HACTPOIKH

2.1 Hactpoiika 1aTunKa BKJIIOYaeT HACTPOUKY MHTepdeiica 00MeHa, YCTaHOBKY €MHUII H3MEPEHUS
¥ nopsiaka udposoro GUIbTpa, BKIIIOYCHNAE/BBIKIIIOUCHHE KOHTPOJIS JHAaNa30Ha.

2.21na HacTpoiiku uHTepdeiica oOMeHa HeoOXoaumo 3amycTHTh <«KOH(HUrypaTop IaTUUKOB
Modbus», Beiopas mento «dlyck—IIporpammei—Midal5Tool Modbus>Hacrpoiika» wiam 3amycTuB
Configurator.exe u3 karamora, Kydaa ycraHoBieHa mnporpamma Midal5Tool Modbus. Oxkuo
KoH(pUTypartopa nokazano Ha pucynke K.1.

I * Ko HpHrypaTop JaTuHKoR

BHumanue! [NpoeepbTe uTo noaknwyeH Tonskko OJMH narunk
MaparieTpel nepagadt MapareTpel Nepeaauy 4Na SanHoy

Cropocte | 9600 w |

CropocTe :19200 || YerHooTe | Yetocti [Even) ;v:
YetHocte .LIETHDCTH[EVEH] w Pesur | ASCI :v

Pesma | RTU || Ceresoi vaerTdukatop |1

<

I 3anucate | I Brizon I

Pucynoxk K.1 —OxHo koH(puryparopa

Hacrpoiika uatepdeiica 0OMeHa OCYIIECTBIISIETCS IO CISAYIOIIEMY aJITOPUTMY .

- MOJKJIIOYUTh JATYUK K YCTPOUCTBY CBSI3H;

- B pasgene «[lapameTpsl nepeaavyn» yKa3aTh MOpT, K KOTOPOMY ITOJAKIIIOYCHO YCTPOWCTBO CBSI3H,
U 3HAYCHHS CKOPOCTH OOMEHA, KOHTPOJS YETHOCTH W PEXHMa MPOTOKOJIA, YCTAHOBIICHHBIC B
MOJIKJTIOYEHHOM JaTYHKE;

- B pazzuene «IlapameTpsl mepegaun AJsl 3alMCH» YCTAHOBUTH JKeJIaeMble 3HAUYCHHS CKOPOCTH
oOMeHa, KOHTPOJISI YeTHOCTH, PEXKHUMA IMPOTOKOJIA U CETEBOTO UICHTU(UKATOPA;

- HaXaTh KHOMKY <«3amucaTh», Mocle 4ero OyJeT BhIIaHO COO0IIeHne ¢ MPoch00ii 0 mepe3arpyske
JIaTYMKa;

- HE 3aKpblBas OKHA C COOOIICHHEM Iepe3arpy3uTh MAaTYMK KPATKOBPEMEHHBIM OTKIIOYCHHUEM
MUTAHNUS,

- Haxarh KHOMKY «OK», mocie yero Oyaer mpou3BeNeHO MOBTOPHOE YTEHHWE HOMEpa JIaT4HKa, C
UCIIOJIb30BAHUEM HOBBIX MapaMeTpoB UHTepdeiica, U BhIJAHO COOOIEHHE O Pe3yJbTaTe 3aluCcH
apaMeTpOB.

2.3 J1nst HACTPOWKHU €AMHUIL H3MEPEHUsI, MopsiaKa HU(PPOBOro (GUIbTPa M BKIIOYCHUS/BBIKITIOUCHHS
KOHTpOJIS ~ JMana3oHa HEOoOXOAMMO  3alyCTHTh MPOrpaMMy MOHHTOPHHTA, BBIOpaB  MEHIO
«[Tyck—IIporpammei—Midal5Tool Modbus>Monuropunr» wim 3anyctus Visualizer.exens karainora,
Kyaa ycranosjiena nporpamma Midal5Tool ModbuslIlocie 3Toro Ha sKpaHe MOSBUTCS OKHO IMOMCKA
JaT4YMKOB, TOKa3aHHOE Ha pucyHke K.2.
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@ [MoHcH paTuMKOB B CETH

[apameTabl nepenaimH

Mopr | [EIGEY t] YerrocTs | YerHocTu [Even] |_:]

CrapocTe | 13200 | vl Pestui HTU |VI

(3) ABTOMATAHECKME NOUCK

() Ykasars BpysHyio

I:Ipumep: 25,7.810

Momc

HaeHtuaukaron Hormep Tensonpentpasogaten

Pucynoxk K.2 —OxHoO noncka JaT4nuKoB

B okHe noucka JaTunkoB HEOOXOAUMO yKa3aTh MOPT, K KOTOPOMY MOJKIIIOUEHO YCTPONUCTBO CBSI3H,
nmapaMmeTpsl Mmepefadyd W Crocod Toucka AaTyukoB. [Ipy aBTOMATHYECKOM pEXHMME IOUCK Oyaer
BBIMOJIHATHCS 110 BCEMY JHMAINa30Hy JOMYCTHMBIX CeTeBbIX uaeHTHHuKaTopoB (0T 1 10 247).B pyuHom
pPEXHUME CITUCOK CETEBBIX UICHTU(PUKATOPOB HEOOXOAMMO BBECTH B COOTBETCTBYIOIIEM TIOJIE.

[louck HaumHaercs mocie Haxartusg KHomku «llomck». CHUCOK HalIEHHBIX JaTYWKOB
otoOpakaeTcsi B Ta0JIHIIE, PACIIOIOKEHHON B HIDKHEH YacTh OkHa noucka (pucyHok K.2)

[Tocne Toro xak Bce maT4uku OyayT HalaeHbl HeoOXoauMo HaxkaTh KHONKY «OK». Jlng xaxmoro
JaTyrKa Ha SKpaHe OyJneT oToOpakeHO OKHO, MMoKa3aHHoe Ha pucyHke K.3.

0,2088 MMal ss: |20

t + + t
54:30 5500 56:20 56:00

Pucynok K.3 —OkHO MOHUTOpHHTA TaBIICHUS

Macmrab rpaduka mo ocu AaBlIeHUs ONpenesseTcsl aBToMaThHdecku. Macmitad mo ocu BpeMeHHU U
HWHTEPBAJ OMPOCa HACTPAMBAIOTCS C MIOMOIIBIO COOTBETCTBYIOIINX KHOMOK. B JIeBOM BepxHEM yIiIy OKHa
MOHHUTOPHHTA HAXOJAUTCS KHOIMKA BEI30Ba MEHIO, KOTOPOE COACPKUT CIAEAYIONIUE TYHKTHI:

— HacTpoiKa IaT4MKa;

— KOppEeKIHs HyIS JaT4uKa;

—  YHOPSIOYUTH OKHA,;

— YCTaHOBUTH TEKYIUH MHTEPBAT OMPOCa JIJIsl BCEX JAaTYUKOB;
— YCTaHOBUTH TEKYIIUH MaciTad BpeMEHH JIJIsl BCEX JaTUYUKOB,
— BBIXOI;

— CIIpaBKa,

— O Iporpamme.

Ecnum npu ureHnn u3MEpeHHOTo aBJICHUS BOSHUKHET OIMMOKa, TO BMECTO 3HAUYCHUSI U3MEPSIEMOTO
nasneHus Oyzner orobpakeHo coobmenue «Ommobka». boiee moapoOHy0 HHDOPMAIHIO MOYKHO YBHIETh
BO BCIUTBIBatomIer mojackazke. Iyt ee oToOpakeHUss HEOOXOAMMO HaKaTh JIEBOM KHOIKOW MBIIIM Ha
COOOIIIEHHH.
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JIst M3MEeHeHHsT eIMHUL] H3MEPEHHsI U Topsiika H(POBOro (GuiIbTpa M BKIFOUYCHUS/BBIKITIOUCHHUS
KOHTpOJISl JHara3oHa JaTdyhka HeoOXOIWMO BBHIOpaTh NMYHKT MeHI0 «HacTpolika naTdyMka» B OKHE,
COOTBETCTBYIOLIIEM JTOMYy Jaruuky. Ha »skpane Oyzmer oTOOpa’k€HO OKHO HACTPOHKHM [1aT4HKa,
IoKa3zaHHoe Ha pucyHke K.4.

HacTtpohlia paTumia

Horep Tenzonpeotpasoearens 202598
TuanazoH 0-4 MIMa
EduHHub! HaMEDEHWA MMa |

MopAlok UWPPOBOTD $UAETPE |1

K.oHTpOoAE gHanasoHa HO ||
Bepeua M0 garumka 1.003.000

Maetmugukarop MO aarwka 03D6B836

L Ok, JI OtrieHa I

Pucynok K.4 —OkHo HacTpoiiku gaTynka

[Tonb30BaTemnto AOCTYIHEI CIEAYIONUE HACTPOUKH TaTUMKA.
2.3.1EauHuiibl u3MepeHust IJisl IPEACTABICHHS pe3yibTaTa n3MepeHus. BeIOOp equHUI n3MepeHus
II0Ka3aH Ha pucyHke K.5.

Horiep Tesonpentpasosarens 202098
Muanazon 0 -4 MlMa
EAWHULE! H3MEpEHUA

[MopAaokK UMPPOBOTD S

KoHTpane guanazoHa
Bepcua M0 garuuka

Hoermugpukarop MO garuu

Pucynox K.5— Beibop eaunuIl n3mMepeHus

2.3.2B nmaruuke peann3oBaH IU(POBO OJHOPOIHBIA HEPEKYPCUBHBIN (PHIIBTP, 0OECTIEeYMBAOIIINIA
JOTOJTHUTEIbHYIO (PUIBTPAIMIO CUTHAJIOB MEPBUYHOIO Mpeodpa3zoBaress JaTyhKa U CIIOCOOCTBYIOIIUI
CHIDKEHUIO YPOBHS IIYMOB B pe3yiibTaTax uaMepenus. [lopsaok ¢puiabTpa 3amaercs B COOTBETCTBYIOIIEM
nojie okHa HacTpoiiku (pucyHok K.4).

2.3.3KonTpons saumanazona. [Ipy BKIIOUEHHOM KOHTpOJIE AHWAna3oHa JaTYMK OCYIIECTBIISICT
MIPOBEPKY U3MEPEHHOTO aBIICHUS HA BBIXOJ] 3a TPAHMIIBI JUANa30HA U3MEpeHUs. B cirydae mpeBbIIeHUS
BEpXHEH TpaHUIbl m3MepeHuss Ha 5% oT nuama3oHa W Oojiee, B KayeCTBE pe3yJbTaTa W3MEpPEHUS
Bergaercst ko +INF (cm. 1m.7.2.1 npunoxkennss M). [lpu Beixone m3mepsiemMoro naBiieHuss Ha 5% ot
nuarna3oHa M 0ojee 3a HUKHIOIO TPaHUIly AHMAra3oHa M3MEPEHUs B KayecTBE pe3yjibTaTa HU3MEPEHHUs
Bbiaetcs koa -INF (M. 11.7.2.1,npunoxxenust M).

3 IIpoBepka gaTyuka

3.1 lns mpoBeACHUsT MPOBEPKH JaTYMKA IOCIE HACTPOWKH HEOOXOAMMO BBIICPKATH TATUYUK BO
BKJIFOUEHHOM COCTOSIHUU B TeueHue 30 MuH.

3.2HenocpencTBeHHO Tepen TMPOBEICHHEM H3MEpPEHH pPEKOMEHAYeTCs TOoAaTh Ha JaT4hK
nasnenue, coctapistoniee 80-100 %ot BepxHero npejaena U3MEpeHusl.

3.3[IpoBepka marTyMka 3aKiIOYaeTCs B IMOJa4ye Ha JATYUK JABJICHUS W CPaBHEHUE 3HAYCHUS
JaBJICHHS, TIOKa3aHHOTO JaTYMKOM, C 3aJaHHbIM. Pe3yjabTaThl W3MEPEHHUs JUIsl KaXJIOTO JaTyhKa
OTOOPaKAIOTCS B COOTBETCTBYIOIIEM 3TOMY JaTYMKY OKHE MOHUTOpUHTA fAaBieHus (pucyHok K.3). Eciu
NOTPEITHOCTh M3MEPEHUS AaBJICHUS JaTYMKOM HE MPEBBIIIACT IMOTPEUIHOCTH, YKa3aHHOH B MACIopTe, TO
JTATYMK CIYUTACTCS pabOTOCTIOCOOHBIM, & HACTPOWKA M ONMPOOOBAHKE — 3aBEPIICHHBIMHU.
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4 Koppekuus HyJIs JaTYMKA
4.1Bo Bcex naTuMkax NpeaycMOTpeHa KOPPEKIMs CMELIEHHMs HayaJbHOTO BBIXOJHOIO CUTHala
(koppekuus Hyis1). KoppeKiust BEIOTHSIETCS MO CIEAYIOIEMY aIrOPUTMY:
— BBIOpaTh B OKHe MoHHTOpHHTa naaBieHus (pucyHok K.3) myHkr Mmenwoo «Koppekims Hyis
JaT4rKa», IIOCIIE YETO Ha SKPAHE OTOOPA3UTHCS OKHO!

KoppeKuMA Hyns paTumKa

() Yeraroera saB0QcKME HACTPOSK
(&) KOPPEKUMA CMELLEHMA HAYANEHOMD BEIXOAHOND CUrHANE AATYHKS

YeraHoENEHHOS AaBNEHHE 0| [MMNa [iaeid

L 0] J| OTrdeHa J

Pucynok K.6 — Koppekuust Hy:s 1aTanka

— TOAAaTh Ha JaTYUK JaBJICHHUE, PABHOE HIDKHEMY MpeAeTy U3MEpEHus,
— BBECTUM YCTAaHOBJIEHHOE 3HAuU€HUE JaBJCHHE B I0Jie¢ «YCTAaHOBJIEHHOE [aBJICHUE» U HaXKaTh
KHOMKY «OK», mocie 4ero OyJeT BbIIaHO COOOIIECHNE O PE3Y/IbTaTe MPOBEACHHUS KOPPEKIUH.
421151 OTMEHBI BCEX NPEABIAYIINX KOPPEKIUA HEOOXOJUMO BBIOpaTh IYHKT «YCTaHOBKa
3aBOJICKHX HACTPOEK» M HaKaTh KHONKY «OK».
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[Tpunoxenue JI
(oOsi3arenbHOE)

IIporoxoa oomena Mida

1 Onucanne nporokoiaa Mida

1.1TIporokon Mida ompeaenser CTpyKTypy COOOIIEHHH, KOTOpas MCIOJIb3YETCS W PACIO3HACTCS
YCTPOMCTBAMH, TIOJKITFOYAEMBIMU K KaHAy TIepeauu JaHHbIX (MarucTpalid UK JIHHUH CBS3H).

1.2TIporokon Mida omwmchiBaeT crmocod 3ampoca yCTPOHMCTBOM JOCTyMa K MpeoOpa3oBaTeiisiM,
croco0 OTBETa Ha 3aMPOChl, METO/IbI OIPEICTICHHsSI OIMOOK U PeaKIUK Ha OLTHOKH.

1.3 Mida ycranaBnuBaeT, Kak yCTPOWCTBA PACIO3HAIOT MPeIHA3HAYCHHBIC IS HUX COOOIIEHUS,
OTIPECTISAIOT TPEINUCAaHHBIE UM JIEHCTBUS, BBIICIAIOT JaHHBIC WM WHPOPMAIMIO U3 COOOIICHUH, a
TaKKe KaK YCTPOHWCcTBa OPMUPYIOT OTBETHBIE COOOIIICHMUS.

1.4 Midanpeamnonaraer 0JJHO aKkTHBHOE YCTPOMCTBO B JIMHUM (MacTep — Masteru onHo naccuBHOE
MOTYMHEHHOE YCTPOMCTBO (MO qurHEHHBIN — Slave).

2 ®du3nyecKkne XapaKTepUCTHKH KaHAJIA MepeJadn JaHHbIX

2.1 Cnocob nepenayu TaHHBIX — ACHHXPOHHBIN MOTYIYTIIIEKCHBIN.

2.2 Cxopocts (puxkcupoBarHas — 9,6K60.

2.3 ®opmar noceutku (kaapa) pukcupoBaH (cM. pazaen 4).

2.5MakcumanibHOE  paccTosiHME Tiepemaun O0e3 moBToputenedt s uHTepdeiica UART He
6omee 20 m.

3 O0MeH c0001IeHUAMH B JINHUHU CBSI3H

3.1IIporokon Mida mompasymeBaeT HaaWMYWe B JIMHUH TOJBKO OJHOTO BEIYIIETO YCTPOWCTBA
(Master)u ogHOr0 NOAYMHEHHOTO MM BEIOMOTO ycTpoiicTBa (Slave).

KomanaHo-uHpopManoHHbIii 0OMEH COOOIICHHUSMH B JMHUU CBSI3M PEATU3YETCS MO METOIY
Beaynmii-Benomblii (Master — Slavep nmakeTHoM pexuMe 1Mo MPUHIIHITY «3alpoc-OTBET», IPU KOTOPOM
tTonbko Mastermosker HauaTh oOMeH (BbimaTh 3ampoc). [logunHeHHOE ycTpoiicTBo (Slave)mo 3ampocy
BEAYIICTO MPUHUMAET JaHHBbIC, IepelacT 3ampalliBacMble [aHHBIC WM BBIMOJHSAIOT YKa3aHHbBIE
BEAYILIUM JICHCTBHS.

3.2VaunmatvBa TpOBEAEHUS OOMEHa BCerJa WCXOAMT OT BEAYIIEro ycTpoiicTBa. Bemomoe
YCTPOMCTBO BCera CIylaeT JIMHKIO cBsi3u. Masteroaer 3anpoc (mocklika, Mocie0BaTeIbHOCTh 0aiiT)
B JIMHHUIO M TEPEXOJUT B COCTOSHHE MPOCITYIINBAHUS JIMHUHM CBsI3U. Belmomoe ycTpoiicTBO oTBedaeT Ha
3ampoc.

3.3 Master moxxer mnepenaBaTh CleQyOLIee COOOIIEHHE Ccpa3y MO TOJIYYeHHUIO OTBETa Ha
npeasiayiiee (JIHOO Mo OKOHYAHUIO BPEMEHH OKUIAHMUSA).

3.41Ipu HEBO3MOKHOCTH BBINOJIHUTH TpEANHUCcaHHble AekicTBUus Slave opmupyer cooOlrenne 00
olMOKe M OTCBHIJIAET €ro KaK OTBETHOE COOOIICHHUE.

4 @opmat Kajapa
4.1 Kazapsl 3ampoca u OTBeTa Mo MpoTokosny Mida uMeroT GUKCHpOBaHHBI (OpMaT M COAepKar
CJIeYIOIMe TI0JIsl, MPUBEIeHHbBIE B Ta0ymie JI.1.

Taonunma JI.1

Jnuna Kon KonTponsHnas cymma
cooOmieHns | QyHKIMH Hlanisie (CHS)
1 Gaiit 1 Oaiit or 1 no 25206aiit % bajita v
Miagmmii | crapmmii

— IJIMHA COOOILIEHHMSl — KOJIMUYECTBO OalT B coolOmeHnu. OTBET TaKKe HAYMHAETCH C JUIMHEI
COOOIICHUS, KOTOPOE HE MOXKET OBITH OoJIbIlie 2550aiT.
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— Ko (YyHKIMH — OMIHMOHAIBHOE TOJIEe, KOTOPOE COOOIaeT BEJOMOMY YCTPOHCTBY KakKue
JaHHBIC WM BBHITIOJIHEHHE KaKOTO JNEHCTBHs TpeOyeT OT Hero Beayilee ycrpoiicto (Master).
B oTBeTe MOXKET OTCYTCTBOBATH;

— JaHHbIe — Ha0Op OaiiT, comeprkalue JaHHbIe HEOOXOAUMBIE MOAYNHEHHOMY YCTPOUCTBY IS
BBIMTOJTHCHUS 3aJlaHHOK MacTepoM (yHKmMH wid (B OTBEeTe) MHPOPMAIMIO O pe3yJbTaTe
BBHITIOJTHEHUS YKAa3aHHBIX JIeHCTBUH. [[nmrHa 1 (hopMaT Mo 3aBUCUT OT HOMepa PyHKIIHH;

— KOHTPOJIbHAs CYMMAa — KOHTPOJIbHAsl CyMMa BCEX MPEeAbIAYIINX nojel kaapa. KoHTponbHas
CyMMa HCIOJb3YETCs MPUHUMAIONIEH CTOPOHOW JJIsi KOHTPOJS MPUHATON MHpOpManuu Ha
npeaMeT OOHapyKeHHsl OMHOOK Tmepenadyr. AJTOPUTM pacueTa KOHTPOJBHON CYMMBI
MIPUBEJICH B pazjiene S.

4.2 ®opmar kaxxaoro OaiTa ykazaH B Tadnmie J1.2.

Taonuma J1.2

XapakTepucTuKa 3HaueHue
Cucrema KOAMPOBAHUS 8-mu OuTOoBast ABOMYHAS
Crapr 6uT 1
Yucno OUT JaHHBIX 8
KonTposnb yeTHOCTH HET
Crom Out 1

5 Pacyer KOHTPOJIBbHOI CyMMBI M BO3MOKHbIE OIINOKH

5.1Bo Bpemst 0OMeHa TaHHBIMH MOTYT BOSHHKATH OIIMOKHU ABYX THIIOB:

— KOMMYHHUKAIIMOHHBIC OIIMOKH, CBSI3aHHBIC C UCKAXCHUSIMH TIPH Tlepeade (TPaHCIIOPTUPOBKE)
JIAHHBIX;
— omuOKu PyHKITMOHUPOBAHHUS.

5.2 KoMMyHUKaIIMOHHBIC OMUOKK OOHAPYKHBAIOTCSI TPU TOMOIIM KOHTPOJBHOW CyMMbl. [lpm
OOHapy>KEHUH OMIMOOK COOOIIEHUE CUMUTAETCS HEAOCTOBEPHBIM M B CIIydae MpHeMa ero MOJYMHEHHBIM
ycrpoiictBoM (Slave), Beigaercsi cOOTBETCTBYIOIIee coobiieHne o0 omuOke. B atom ciaysae Master
MOJKET OpraHW30BaTh MOBTOPHYIO Mepeavy, Tu00 MPeANpHHATh APYrHe ACHCTBUS.

5.3 Anroputwm pacuera KOHTpoabHOH cymmbl (CHS)BKIIO9aeT cieayromuii mopsIoK IeHCTBHIA:

- 3arpy3uth B 16-0utHblil peructp (nanee CHSperucrp) 3nauenne 0X0000.B sTom perucrpe
OyZeT XpaHHUTBHCS Pe3yNIbTaT BEIYMNCICHUS! KOHTPOJIBHON CYyMMBI.

- BBHIMONHUTE Omepanuio «ClIoKeHUue» Mexy nepBbiM OaiitoM coobmenus 1 CHSperucrpom.
Pesynbrar momectuts B CHSpeructp.

- IloBropuTh mar 2 qis Bcex 6alT cooOIIeHUs, KpoMe OAUT KOHTPOIBHOIN CYyMMBI.

- Boemonnuts oneparuto «<HE» ninss CHSpeructpa. Pesynbrar momectuts B CHSpeructp.

- VYBennuuth Ha «1»3Hauenne CHSpeructpa. Pe3ynbTar BHIYMCICHUS KOHTPOJIBHOW CYMMBI
oyner Haxonutbest B CHSpeructpe.

5.4 ®parMeHT porpamMMBbl, HCTIOIB3yEeMOH JJIs pacdeTa KOHTPOIBLHON CyMMBI.

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

return summ;
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5.5 KonTponpHas cymMa niepeiaeTcsi B IMHHUIO CBSI3H, HAUMHAs ¢ Mutafiiero Oaira (cm. tabm. JI.1).
5.6 Coobmennst 00 ommOKax HMMEIOT Cleayronui ¢opmar, nmpuBeAcHHBIM B Tabmuie JI.3. B
tabnuie JI.4 nepedrcieHbl BO3MOXKHBIE KOJIBI OITHOOK C MX OIMMCAHUEM.

Taonunga JI.3

Jnmuna KonTponbHas cymma
COO00IIEeHNUs Kox omm6oxn (CHS)
0x04 16aift 2 Gajita _
MJIa TN | CTapIIUi
Taonuma J1.4
Kon Ha3zBanue
OIIHOKH

0x00 HeT ommbox
0x01 HexkoppekTHblii popMaT KOMaHIbI
0x02 OmnoOKa YTeHns JaHHBIX
0x03 Ommn6Ka 3anucu JaHHBIX
0x04 HekoppekTHas KOHTPOJIbHAS CyMMa

6 Komanas! nporoxosaa Mida

6.1 IIporpammHOe oOecrieUeHUE JaTUMKa TOICPKUBACT IIECTh KOMAaHI.

6.1.1Yrenne 32-OMTHOrO BEIIECTBCHHOTO YHMCIA C IUTaBaromiei 3amsatod (mamee uucma FP) us
Flash/EE «on ¢yakuun 0X00.Dopmar 3anpoca npusezaeH B tadiuie J1.5. @opmaT orBeta — B Tabnuie
JI1.6.

Taonupa JI.5

Jnuna Kon Kontponbnas cymma
COOOIICHHUS byHKIIHN Howmep uncra (CHS)
0x05 0x00 Toaiir 20aiita__
mIagumii | crapmmii

Taonuuma JI.6

Jnuna KonTposbHas cymma
NP S— Pesepn 3HadeHue yncna (CHS)
0x08 0x00 faiita 20aifta__
MJIaAIINU | CTapmmnun

3necr u ganee dopmar uuciaa FP momHocThio coorBercTByeT cranmapty |IEEE754. Bo Bcex
COOOIICHUSAX TEPBBIA OaNT comepKUT MiIaAmmMil Oaiit manTHcchl yncna FP. Huxe mpusenen mpumep
koma (ms TIK paboraromux B hopmarte little endian),mo3Bosnsronuii monyunts FP aucio U3 oTaenbHbIX
6aiiT cooOIIeHus:

typedef union

{
INTO8U fbyte[4];
FP32 value;
} FP32EXxt;

FP32 GetFP32Value (INTOSU *Msg)

{
FP32Ext Var;
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Var.fbyte[0] = Msg[2];

Var.fbyte[1] = Msg[3];

Var.fbyte[2] = Msg[4];

Var.fbyte[3] = Msg[5];
}

6.1.23anuck uncia FP Bo Flash/EE —«ox ¢ynkimu 0x01. dopmar 3anpoca npuBecH B TaOJHIIe
JI.7. ®opmar oTBeTa — B Tabmute JI.8.

Taonuma JI.7

Hnnna Koz Homep uucna 3HaveHue yncia Konrpobras cymma
COOOIIeHHUS byHKIIHH p (CHS)
0x09 0x01 Toaiir 4 Gaiira 2 Gaifra _
maagmmit | crapmmit

Taonumna JI.8

Jnuna KonTposibHas cymma
COOBIICHS Pesynprar 3amucu (cM. Tabauiy A.5) (CHS)
0x04 16aitr 20aiita__
MIagumii | crapmmit

6.1.3UYrtenue uncna FPu3 RAM — kon ¢pynkuun 0X02. Dopmar 3anpoca npuBenaeH B Tadnuie JI1.9.
®dopmar otBera — B Tabmwuie JI.10.

Taonumna JI.9

Jnuna Kon Kountponbnas cymma
COOOIICHHUS byHKIIHH Howmep wmcra (CHS)
0x05 0x02 Toaiir 20aiita__
MIagumii | crapmmit

Taonunpa JI.10

Jnuna KonTposnbHas cymma
S-S Pesepn 3HayeHue yncna (CHS)
0x08 0x00 faitra 20aiita__
mIagumii | crapmmit

6.1.4Yrenue Gaiita u3 Flash/EE «on ¢pynkiuu 0x04.dopmar 3anpoca npuBezeH B Tadmume JI.11.
®dopmar otBeta — B Tabnuie JI.12.

Taonunga JI.11

Jnuna Kon . Kontponbnas cymma
COOOIICHHUS byHKIIHH Howep baiita (CHS)
0x05 0x04 Toaiir 20aiita__
mIagumii | crapmmii

Taonuma J.12

Jnmuna o KonTposbnas cymma
O — Peseps 3HaveHue Oaifta (CHS)
0x05 0x00 Ioaiita 2 Gaifra

MJIQ I | CTapuIni
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6.1.53anmcek Gaiita Bo Flash/EE «ox pyrkimun 0X05.Dopmar 3anpoca npuBeacH B Tadmuie J1.13.
dopmar oTBeTa — B Tabnwmie J1.14.

Taonunpa JI.13

Jnuna Kon o o KonTposbnas cymma
O — (yHKLH Howmep 0Oaiita 3HaveHue Oaifta (CHS)
0x06 0x01 Toaiit 1 Gaiir 20aiita__
MJIaAIINU | CTapmmnmn

Taonuna JI.14

Jnuna KonTposbHas cymma
. Pesynbrat 3anucu (cM. tabauiy A.5) (CHS)
0x04 16aiit 20aiita___
maagumit | crapmmii

6.1.6Urenune skcnoneHnuagbHoro uuciaa u3 Flash/EE —kon ¢yrkmuun 0x08. dopmar 3ampoca
npuseneH B Tabmuue JI.15. @opmar orBera — B Tabnuie J1.16.

Taonunpa JI.15

Jnuna Kon KonTposbHas cymma
coo0IeHus byHKIIMHN Howmep uncia (CHS)
0x05 0x08 T6aiir 20aiita__
MJIaAINU | CTapmmnmn

Taonuma JI.16
JnminHa

KonTposibHas cymma

S Peseps 3HaueHue yucia (CHS)
0x08 0X00 faiira 20aifra___
MJIaAIINU | CTapmnmn

7 Onucanmne JaHHBIX JaTYHKA

7.10mnucanue unucen FP Bo Flash/EEc yka3anuem pexuma jgoctymna npuBeneHo B tadmume JI.17.
[Tpu mombITKE YTEHUs/3AIMCH YHCENl ¢ HOMEpaMH, OTIIMYHBIMH OT MPUBEACHHBIX B TaOJHIlE, JATYHK
Oyzmer BbIIaBaTh cooOmieHHEe 00 omubOke ¢ komom omuOku OXO1l Cm. pasmen 5.6). AnanoruyHoe
cooOmieHne OyneT BhIIaBaTh MPH TMOMBITKE 3aIIMCH YUCEIT JTOCTYITHBIX TOJBKO JJISl YTCHUS U TIPU 3aIHCH
HEKOPPEKTHBIX 3HAYCHUH.

Taonuma J.17

Howmep Hoctyn Onucanue

0 Urenne | Koaddumment ag

1 Yrenue ao1

2 Yrenue ag

3 Yrenue aio

4 Yrenue ai

5 Yrenue aip

6 Yrenue asg

7 Yrenue an

8 Yrenue an

9 ;I;EI:II;I: Cwmerienue nyns dP
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7.2Bce FP uncna B8 RAM noctymHBI TONMBKO 11 uTeHHs. VMIX omucaHue NpuBENEHO B TaOJIHIIC
JI1.18. IIpu monbITKE YTEHUS YKCET C HOMEPaMH, OTIMYHBIMU OT NMPHUBEIECHHBIX B Ta0ONHIe, JaTYHK OyAeT
BbIJIaBaTh co00IIeHke 00 omubke ¢ komom omudku 0X01 M. pasaen 5.6).

Taonuma JI.18

Howmep Onucanue
0 Konx AIIT mo xanamy naBjieHus
1 Kopn AIIII no xaHainy TemnepaTypsl
2 JlaBneHue B 3aJaHHBIX eIMHUIAX H3MEPEHHSI

7.3 Onucanue 6ait Bo Flash/EEc ykazanmem pekuma moctyna npuBefeHo B tadbmuie JI1.19. [Tpu
nomneITke yTeHus Oait u3 Flash/EEc Homepamu OTIIMYHBIME OT NpHBeAeHHBIX B Tabmuie JI.19 natumk
Oyzmer BbIIaBaTh cooOmieHHe 00 omubOke ¢ komom omubkum OXO1l €m. pasmen 5.6). Anamorumusoe
cooO1IeHne OyaeT BbIIaBaThCs MPHU MOMBITKE 3aMUCH OANT JOCTYMHBIX TOJBKO JJISl YTCHUS U TIPU 3aITUCH
HEKOPPEKTHBIX 3HAYCHUH.

Taonuma JI.19

Howmep Jocryn Omnucanue Paspen
0x00 - LSB*
0x01 oo
0x02 Utenue | CepuifHblii HOMEp TaTYUKA 7.4.1
0x03
0x04 Urenue | ExuHuIel uaMepeHus Ui quamna3oHa JaTyuKa
0x05 Hrenue Enuaune n3smepenus Uit pe3ylibrata 742
3anuce
0x06 Hrenue KonmdaecTBo Touek ycpenHeHus 7.4.3
3anuce
0x09 Urenne | AnmapaTHbIF QUIBTP IS KaHAIA TaBJICHUS
= 744
0x0C 3anuch | AnnapaTHbIN QUIBTP IS KaHAJIa TEMIIEPATyPhI
0x0D Urenne | [lopor oOHyneHMs
OxOE - LSB . 7.4.5
OXOF Urenune | KonuuecTBO MpoBeIeHHBIX OOHYICHUN
0x10 - LSB | Yrenue | MHTEpBaN BeIAAUM Pe3ybTaT H3MEPECHUS B PSKUME 746
0x11 3anuch | HENPEPBHIBHOI'O U3MEPEHUS T
Ox12 | JTSHEC | by paGors: 7.4.7
3anuce
Ox14 Yrenne | KoHTposb BEIXOAA N3MEPSIEMO BETMUMHBI 32 THATa30H 748
3anuch | U3MEpEeHUs
OxF8 - LSB
OxF9
OXEA Urenne | Bepcust mporpaMMHOTo oOecrieueHus JaTanKa 7.4.9
OxFB
OxFC - LSB
OxFD Yrenme WnentudukannoHHbii Homep (KOHTPOJIbHAS CyMMa) 74.10
OxFE MPOrPaMMHOTO OOeCTIeueHHUs JaTYNKa
OxFF
[Ipumeuanue

* LSB — mnammuii 3Havanuii 0OauT




57 M/IBI'.406233.09(PD

7.3.1CepuitHblid HOMEp JaTYMKa 3aMUCHIBACTCS B BUJE 32-0MTHOTO IIEJIOr0 O0E€33HAKOBOTO YHUCIIA.
Mutagmuii GaiiT yncna xpanutbes B 6aiite ¢ Homepom 0X00,crapmmit — 0X03.

7.3.2B tabnuue JI1.20 nepeunciaeHbl BO3MOXKHBIC €IUHUIIBI M3MEPEHUsS TUana3oHa W pe3ysibTara
M3MEpEHUs C YKa3aHHEeM COOTBETCTBYIOIIETO 3HAUYCHHUS OaiiTa.

Taonunpa JI.20

3HaueHHe Omnucanue
0 Ila
1 klla
2 MIIa
3 Bar
4 PSI
5 kre/em?
6 MM.PT.CT
7* % OT nuanazoHa N3MEPEeHHUS
IIpumeyanue
* JIOCTYITHO TOJIBKO JIJISI PE3yJIbTaTa U3MEPEHUS

7.3.3KoanuecTBO TOYEK yCpPETHEHHS MCIIONB3YETCs I MPOrPaMMHOM (UIBTpAIlMK pe3yabTaToB
aHajIoro-nmu¢pPOBOro Mpeodpa3oBaHusl CUTHAIOB TEH30MPEOOpa3oBaTEIIs TaTIYNKA.

7.3.4BxiroueHHe/BBIKITIOUEHHE anmapaTHoro ¢puibTpa, crosuiero Ha Bxoae AL B tadmuue JI1.21
TIePEYHCIICHB BO3MOXHBIE PEKUMBI pabOThI (PHIIBTpA.

Taonunga JI.21

3HaueHue Onucanue
0 (UITBTP BBIKITIOYCH
1 ¢unbTp Ha S0
2 ¢bunpTp Ha 60111

7.3.5Ilopor oOHyneHUs 3adaeTcss B TMPOIEHTaX OT JWala30oHa H3MEPEHUs U OIpeAcIseT
MaKCUMAaJIbHBIM YXOJ HYJIsI, KOTOPBIM BO3MOKHO CKOPPEKTHPOBaTh. B cilydae, Korjga HOJIb yXOOUT Ha
0OJbIIYI0 BETUYMHY, KOPPEKTUPOBKA HYJIS HE BO3MOXHA. [Ipu Kaxaol KOpPpEeKTHpPOBKE HYIs
MIPOU3BOIUTCS YBEIIMUCHUE CUCTUMKA «KOJIUYECTBO OOHYIICHUIT».

7.3.61HTepBan BblAAUM pe3yibTaTOB B PEKHUME HEMPEPBHIBHOIO M3MEPEHHUs, MEePexo]] B KOTOPHIN
OCYyILIECTBIsICTCS JTMOO MU 3aMbIKaHUM JUHUU RXD Ha 3emi1io npy BKIIOYEHUHU NMUTAHMS AaTYMKa, JTUO0
MIPH 3alUCH COOTBETCTBYIOMIETO 3HaUeHH OaiiTa ¢ HomepoM 0X12. MHTepBan 3agaeTcst B MCeEK.

7.3.7BpeMeHHO He aKTyalIbHO (3ape3epBUPOBAHO).

7.3.81Ipu BKJIIIOUEHHOM KOHTpOJIE OMAMa30Ha AATYUK OCYIIECTBISICT IMPOBEPKY H3MEPEHHOTO
JaBJICHUs] HA BBIXOJ 3a T'PAaHUIIBI JUara3oHa W3MepeHus. B ciyyae mpeBbIIEHUS BEpPXHEH TI'paHHIIbI
nuana3zoHa usmepeHus Ha 5% or auama3oHa u Gojiee B KayecTBE pe3ylbTaTa U3MEPEHUs BbIIAETCS KOA
+INF. IIpu BbIXOZE HM3MepseMoro AaBieHHs Ha 5% oT nuana3oHa W 0Oosee 3a HIKHIO TPaHHILY
auarna3zoHa U3MEpEeHUs B KauecTBe pe3ynbTaTta U3MEpEHUS BbIJIaeTCs KO
—INF. BxiroueHue KOHTpoOJIA [OMana3oHa OCYIIECTBISETCS 3allUChI0 3HA4eHMsI 1, BBIKIIOYEHHE —
3anucklo 3HaueHus 0.

7.3.9 Kaxnas mudpa Bepcum mporpamMmHoro obecrieueHust 3amucwiBaetcs B BCD-popmare ¢
ucronb3oBanueM 4 out. dopmar, B KOTOPOM 3aMHCBIBACTCS BEpPCHUS IPOTPAMMHOTO OOECTICUCHHS,
npencrasieH B Tadnuue J1.22.
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Taonuma J1.22
Homep Bepcun

Homep peBusun
IPOrPaMMHOT0 00eCTIeYeHHS IPOTPaMMHOT0 00eCTICUeHHSI
nudpa 1 \ ndpa 2 nudpa 3 \ nudpa 4 \ nudpa 5 | mudpa 6 \ nudpa 7 \ nudpa 8
8 6ut 126ut 126ut

Crapmuii 6ut Munanmmii 6ut

Tun uaTepdeiica u mpoTokora

7.3.101neHTHUKAIIMOHHBIM HOMEPOM TPOTPAMMHOTO OOECIIEYeHUs SIBISIETCS KOHTPOJIbHAs
CyMMa, pacCuMTaHHas Ha OCHOBE OAaMT MCHOJHSIEMOTro Kojaa mporpammbl mo anroputmy CRC32. Jlns
KaX/I0l BEpCHMU NPOTPaAMMHOTO OOECIeUeHHUs] 3HAYCHHE WACHTU(HUKAIIMOHHOTO HOMEpa SBISETCS
YHUKAJIBHBIM.

7.4 Onucanue KCIIOHEHIIMANBHBIX YMCell, TOCTYIHBIX JJIsl YTeHHs, IpuBeAeHo B Tadbmuie J1.23.

Taonunpa JI.23

Howmep Onucanue
0 HrkHaAs rpanuna auana3oHa U3MEpEHUs
1 BepxHsis rpanuiia quamna3zoHa u3aMepeHust

dopmar ymcen c¢ muaBaromeid Toukoi B (opmare BCD (ymakoBaHHBIA IBOWUYHO-ACCITUYHBIN
dbopmart), UCmoab3yeTcs Uis TOro, 4TOObI MpH (HOPMHUPOBAHUHM CTPOKOBOTO MPEACTABICHHS YHCIIA HE
UCIOJIb30BaTh MPEoOpa3oBaHUE IBOMYHOW MAHTUCCHI B JECATHUHYIO, MPUBOMALIETO, KaK MPaBHIIO, K
MOSIBJICHUIO 4YHCJIa TPHOIMKEHHO paBHOTO ucxomaHoMmy. Hampumep, 0.15 Gymer mpeoOpasoBaHO B
0.14999. Takum oOpa3om, mantucca B BCD ¢dopmate TouHO mnpeoOpa3oBbIBacTcs B CTPOKOBOE
npeactaBieHre. Ymcio B Takom Qopmare 3aHumaer 4 Oaiita, 3 OailTa 3aHUMaET JECATUYHAS
HOpMAaJIM30BaHHAs MAaHTUCCA, B OCTaBIIEMCS OaiiTe NECATHYHBIA TMOPAJOK €O CcMelleHueM 8.
Makcumanbabiii opsiiok OXOF, crapmas TeTpaga crapiiero 6aiita MaHTHCCHI BCETZIa COJIEPYKUT HOJb.
B Tabauue JI.24 npeacraBieHsl pUMeEphI YUcen B 3TOM (opmate:

Taonuuma J.24

Yneo Ilopsiaok Manrtucca
EXP8 BCD2 BCD1 BCDO
1.46210° 0x08 0x01 0x46 0x20
8.567810° 0x0D 0x08 0x56 0x78
3.908510™ 0x04 0x03 0x90 0x85
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[Tpunoxenne M
(oOsi3arenbHOE)

IMpoTtoxoa oomena Modbus

1 Onucanne nporokosaa Modbus

1.1TIporokon Modbusomnpeaensier CTpyKTypy COOOIICHMI, KOTOPas UCIIOIb3YETCS U PACIIO3HACTCS
YCTPOMCTBAMH, TIOJKITFOYAEMBIMU K KaHAy TIepeauu JaHHbIX (MarucTpalid UK JIHHUH CBS3H).

1.2 ModbusomnuceiBaer crocob 3ampoca YCTpPOMCTBOM JOCTyIa K JPYTMM YCTPOMCTBaM, CIIOCO0
OTBETa HAa 3aMPOCHI, METOJIbI ONIPEICIICHUS OIUOOK M PEaKIUK Ha OIIHOKH.

1.3 ModbusycranaBnuBaet, Kak yCTPOWCTBA PACIIO3HAIOT MPEAHA3HAYCHHBIE /IS HUX COOOIIEHUS,
OTIPECTISAIOT TPEINUCAaHHBIE UM JIEHCTBUS, BBIICIAIOT JaHHBIC WM WHPOPMAIMIO U3 COOOIICHUH, a
TaKKe KaK YCTPOHWCcTBa OPMUPYIOT OTBETHBIE COOOIIICHMUS.

1.4 Modbusmnpenmnonaraer oIHO aKTHBHOE (3alpallMBaIONIee) YCTPOMCTBO B JIMHUH (MacTep —

Master), koTopoe MOXET OINpaliuBaTh MHOXECTBO IMACCUBHBIX IMOJYUHCHHBIX  YCTPOHCTB
(momunHeHHbIN — Slave)pOpaiasch K HUIM 10 YHUKAJIbHOMY B JINHUH aJIpecy.
1.5 Cunrakcuc komang Modbusnossomsier aapecoBath 247 yCTPOWCTB, MOAKIIOUCHHBIX K JTHHUH.

2 ®u3nyecKkne XapaKTepHuCTUKH KaHAJIA NepeJadyu JaHHbIX

2.1 Cnocob nepenayu TaHHBIX — ACHHXPOHHBIN TOTYIYTIIIEKCHBIH.

2.2 CxopocTts miepenaun BeiOupaercs u3 psga 3nauenuii 1,2Ko6ox; 2,4K60x1; 4,8K6o0x; 9,6 Kbox;
14,4K60x; 19,2K60x; 28,8K607.

2.3 ®opmar noceuiku (kaapa) ukcuposan (cM. pasmern 4).

2.4 MakcuManbHOE KOJIMYECTBO YCTPOMCTB B OJTHOM ceTH 6e3 moBTopuresnei — 32.

2.5MaxkcumalibHOE paccTosTHUE Tiepenayun 06e3 moBToputenei —He 6osee 1200m.

3 O0MeH coo0IeHUsIME B JIMHUHU cBs13u (peskuma Master u Slave)

3.1 Modbusmnonpa3yMeBaeT HaJu4ue B JIMHUU TOJBKO OJHOTO Bemyliero ycrpoiicrsa (Master)u
OJTHOTO MJTH HECKOJIBKO MOAYMHCHHBIX HIIH BEIOMBIX yCTpoicTB (Slave).

KoManaHo-uHGOpMAIMOHHBIT OOMEH COOOIICHUSMHU B JIMHUM CBSI3H PEAU3YETCS MO0 METOAY
Beaynmii-Benomelii (Master — Slavep makeTHoM pexuMe M0 MPHHIUITY <BapoCc-0TBET», IPH KOTOPOM
Tosibko Mastermosker Hauath 0OMeH (BbImaTh 3ampoc). [logunHeHHble ycTpoiicTBa (Slave)mo 3ampocy
BEAYIICTO NPUHUMAIOT [aHHBIC, IEPEeNaloT 3alpalliBacMble JaHHBIC WM BBHIMOJHSIOT YKa3aHHBIC
BEAYLLIUM JICUCTBHS.

3.2 MastemoxeT oOpamarhcsi Kak K KOHKPETHO aJIpeCyeMOMY YCTPOMCTBY, TaK U KO BCEM Cpazy
(mupokoBemarenbHblil  3anmpoc). MHuimatuBa MpoBeAcHHS OOMEHAa BCEr/ia HMCXOTUT OT BEIYyIICTO
ycTpoiicTBa. BeoMble yCTpolicTBa BCerja CIYIIAIOT JIMHUIO CBs3W. Mastermomaer 3ampoc (MOChUIKa,
MOCJICIOBATEIBHOCTD 0AMT) B IMHUIO U MEPEXOUT B COCTOSHHUE MPOCITYIINBAHUS JIMHUH CBsI3U. Bemomoe
YCTPOMCTBO OTBEYAET Ha 3ampoc, NMPHUINEANINI B €ro aapec. B ciydae mMMpoKOBEImATEIFHOTO 3ampoca
BEJIOMOE YCTPONCTBO BBITIOJHSET MOMyUYCHHYIO KOMaH1y 0e3 hopMHpOBaHUS OTBETHOTO COOOIICHUS.

3.3 MastermoskeT mepemaBaTh ClAeayoliee COOOIIeHHe (IpyroMy y3iay HIH TOMY ) Cpasy II0
MOJIYYEHHUIO OTBETA Ha MPEbIAYIIee, JIN0O0 M0 OKOHYAHHIO BPEMEHU OKUJaHUS.

3.41Ipu HEBO3MOKHOCTH BBIMOJIHUTE MpEANHCaHHbIe AekcTBUs Slave popmupyer coobienne 00
OIMOKE M OTCBHIJIACT €r0 KaK OTBETHOE COOOIICHHUE.

4 dopmat kaapa
4.1 Kanpsl 3ampoca u oTBeTa o mporokoiay Modbusumeror GpukcupoBaHHbIii popMaT U coaepKar

ClIeyIoIre ToJisl, mpuBeaeHHbIe B Tabnunax M.1u M.2 nns pexxuma RTU u ASCII cooTBeTCTBEHHO.

Taonuma M.1

Anpec
P Kon KonTposibHas cymma
IOAYMHEHHOTO Jlanublie
N GyHKITUH (CRC)
YCTpOHCTBA
2 Oarita
1 Gaii 1 Gaiir ot 0 o 2526aiiT » "
MJTQ I \ CTapIINi
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Taonuma M.2

Anpec
Kon KonTposibHas cymma
Crapt MOIYNHEHHOI'O Jlannbie Konen
N byHKIAN (LRC)
yCTpOMCTBA
or 0 o
1 cumBon 2 cUMBOJIa 2 CUMBOIIa

2 cuMBoOJIa |2 cUMBOJIa 2x 252

Ox3A CHMBOJIA MJTa AR ‘ crapumii | OxOD ‘ Ox0A

— ajJpec MOAYMHEHHOT0 YCTPOiicTBa — ajipec Bemomoro (Slave)ycrpoiicTBa, K KOTOPOMY apecoBaH
3ampoc. [lomunHEHHBIE YCTPOWCTBA OTBEYAIOT TOJBKO Ha 3alpocChl, TOCTYNHUBIINE B WX aJpec.
OTBeT TakXe HAYMHACTCS C ajpeca OTBEUAIOIIET0 YCTPOWMCTBA, KOTOPBIA MOXET M3MEHSAThCS OT 1
no 247.Anpec 0 3ape3epBUpPOBaH 7Sl MIMPOKOBEIIATEIBHBIX 3aPOCOB,;

— KoJx (PyHKIHMH — 110JIe, KOTOPOE COOOIIaeT BEJOMOMY YCTPONCTBY KaKKe JaHHBIC I BHIMOJIHEHUEC
KaKoro JeicTBust TpedyeT OT Hero Beayiee ycrpoiictBo (Master);

— JaHHble — HabOOp OailT, comepkamuii JaHHBIE HEOOXOAMMBIE TMOIYMHEHHOMY YCTPOUCTBY IS
BBIMTOJHCHUST 3aJaHHONW MacTepoM (GyHKIMU wWid (B OTBere) HHQOpMAIHUIO O pe3yibTaTe
BBIMOJIHEHUS YKa3aHHBIX JeiicTBui. J[nuHa u GopMmat mosist 3aBUCUT OT HOMepa () YHKIIHH;

— KOHTpoJbHasg cymma — koHtpoibHas cymma CRC (Cyclical Redundancy Checkymn LCR
(Longitudinal Redundancy Checlis pexxuva RTU u ASCII cooTBETCTBEHHO BCEX MPEIBITYIIIMX
nojei kaapa. KoHTposnbHas cyMma HCHOJIB3YETCSd NPUHUMAIOLIEH CTOPOHOM [JIi KOHTPOJIA
NPUHATONW MHPOPMALIMU HA IPEIMET OOHAPYKEHHSI OIIMOOK Mepeaayu.

4.1.1B pexume RTU coobmienne HauYMHAeTCsl ¢ MHTEPBaJla TUIIMHBI PaBHOT'O BPEMEHH Iepeiaun
3,5 CMMBOJIOB TIpH 3alaHHON CKOpOCTH B ceTH. Ilocite aToro crieayer camo coobienue (cm. Tabm. M.1).
[lepenaya 3aBepmiaeTcsi HHTEPBAJIOM THIIMHBI MPOIOJDKUTEIBHOCThIO HE MeHee 3,5 cumBoioB. HoBoe
COO0OIIIEHNE MOXKET HAYMHATHCS Cpasy MOCje 3TOro MHTEepBaa.

@peiiM cooOIeHNs TepeaaeTcs HempepblBHO. Ecau WHTEpBaNl THUIIUHBI MTPOJOIKUTEILHOCTRIO 1,5
CUMBOJIa BO3HHUK BO BpeMs Iepeaauu ¢peiima, NpuHUMAIOLIEe YCTPOWCTBO 3aKaHUYMBAET MpPHUEM
COOOIIeHUSs, ¥ CIEAYIONINI OalT OyIeT BOCIPUHUMATLCS KaK HA4aJlo CIEAYIOMIEro COOOIIEHUSI.

4.1.2B pexume ASCII coobmienre HaunHaercst ¢ cuMBoiia ¢ kogom Ox3A (colon).3arem ciemyer
camo coobmienue. [lepenavya 3aBeprraercs MOCIEIOBATENBHOCTBIO cuMBOJIOB ¢ komoMm OXOD u OxOA
(carriage return — line feed).

®peiiM coOOIICHUS TTepeaaeTcss HempephIBHO. ECiIi HHTEpBAT TUITUHBI IPOIOJKUTENILHOCTD 1 Cek.
BO3HUK BO BpeMs mnepeaauu (peiima, mpuHUMAlOIIee YCTPOMCTBO 3aKaHYMBAET IpPHUEM COOOUICHUS, U
CIIeyIOIUN OaT OyaeT BOCIPUHUMATHCS KaK HA4aJo CIEIYIOMIEr0 COOOIICHMS.

4.2 ®opmar kaxaoro 0airTa ykazad B Tabmuie M.3.

Taonuma M.3

XapakTepucTuka Suatenme
Pexxum RTU Pexxum ASCII
Cucrema KOAMPOBAHUS 8-Mu OuTOBas NBOWYHAA ASCI| cumsonsr 0-9, A-F
Crapr 6ut 1 1
Yuciio OUT JaHHBIX 8 7
KoHTpoms ueTHOCTH 1 6uT, HactpauBaercs (cMm. pasgen 7.1.1)
Cron 6ut 1 6uT pH BKITIOYEHHOM KOHTPOJIE YETHOCTH
2 OUT TP BBIKJIIIOYEHHOM KOHTPOJIE YeTHOCTH

5 PacueTr KOHTPOJILHOI CyMMBbI M BO3MOKHbIE OIIMOKH
5.1Bo Bpemst 0OMeHa JaHHBIMU MOT'YT BO3HHUKATh OIIMOKU JABYX THIIOB:
— KOMMYHHUKAIIMOHHBIC ONIMOKH, CBSI3aHHBIC C NCKAKCHUSIMH TPH epeiade (TpaHCIopTHPOBKE)
JTAHHBIX;
— omuOku PyHKITMOHUPOBAHHUSI.
5.2 KoMMyHUKAIlMOHHBIE OIMIMOKM OOHAPY)KMBAIOTCS TPU IOMOIIM KOHTPOJISI HYETHOCTH U
KOHTpOJIbHOW cymMbl. [Ipu oOHapykeHWHW 000 H3 OTHUX OMIMOOK COOOIICHHE CUHUTACTCA
HEJIOCTOBEPHBIM M B ClIyyae MpUeMa ero MOJAYMHEHHBIM ycTpoiicTBoM (Slave),orBer He BbiaeTcs. B
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aTOM citydae Master,He moxy4nB 3a YCTAaHOBJICEHHOE BPEMsI OTBETA, CYMTAET COOOIICHUE HE MepelaHHbBIM
¥ MOKET OpPTaHMU30BaTh MOBTOPHYIO MIepeiady, JIM0O MPEANPUHSITE APYrUe NeHCTBUS.
5.3KonTponsHast cymma paccumThiBaeTcsi crangapTHeiM it Modbus cmoco6om. Pesysbrar
BBIUUCIICHUS TIEPEIACTCS B JIMHUIO CBSI3W, HAUMHAS C Mylajiiero 0anra (cMm. tadbia. M.1u M.2).
5.3.1AnroputMm pacuera CRC-16BKiI049aeT CIeayIONINi TOPSIOK JEHCTBUM:
1) 3arpy3uts B 16-0utHsIii peructp (nanee CRCpeructp) 3snauenue OXFFFF.B aTtom perucrpe
OyZeT XpaHUTHCS Pe3yJbTaT BEIYUCICHIE KOHTPOJIBLHOU CYMMBI.
2) Bommonnuth onepanuto «Mckmovaromee MJIM» mexay mepBbiM OalTOM COOOIICHUS U
maaammm 6aritom CRCpeructpa. Pesynsrar momectuts B CRCpeructp.
3) Bemonnute casur CRCperucrpa BrpaBo Ha 1 6ut. Crapiiie OUTHI U 3TOM 3aIOTHSIOTCS
0.
4) Tlposeputh 3HaueHue miammero oura CRCperucrpa. Ecnmu mmagmmit 6ut paBen 0 —
noBroputh mar 3. Ecnu mmanmuii 6ut paBeH 1 — BeIMOMHUTE onepanuio <« ckimrovaromiee
NJIN» mexny CRCperucrpom u nonmuaomom 0XAO0O01.
5) IToBToputs 1iar 3 u 4 BOCEMb pas.
6) [ToBTopuTh maru ¢ 2 mo 5 s ciegyromero 6aira cooOmeHuS.
7) BaBepUTh BBIYKMCIACHHS TOCIEe 00pabOTKH BCex OaT cooOrneHus. Pe3ynbraT BBIUHCICHUS
KOHTPOJIbHOM cyMMBI OyzeT HaxoauTbes B CRCpeructpe.
5.3.2®parmenT nporpammel, ucmnoiab3yeMoi st pacuera CRC-16mpeacraBineH Huxe. 371ech H
nanee aist GparMeHTOB MPOTPAMM MPUHSTHI CISIYIONIIEe 0003HAUCHUSI:
— USHOR —11enoe neorpunarensnoe 16-0uTHOE YUCIIO;
— UCHAR —ueno HeoTpuliaTelibHOE 8-OMTHOE YUCIIO;
— pucFrame -§peiim (coobmieHme) 151 KOTOPOTO PACCUUTHIBACTCS KOHTPOJIbHAS CYMMa;
— uslLen —yuHa dpeiiMa (cooOtIeHMS).

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)
{
USHORT CRC = OxFFFF;
for (USHORT i = 0; i < usLen; i++)
{
CRC = CRC " pucFramei;
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, UCTonb3yemoit 1 pacueta CRC-16 fabauunsii criocob pacuerta):

USHORT usMBCRC16 (UCHAR * pucFrame, USHORT usLen)

{
UCHAR ucCRCHi = OXFF;

UCHAR ucCRCLo = OxFF;

while( usLen--)

{
intilndex = ucCRCLo ™ *( pucFrame++);
ucCRCLo = (UCHAR)( ucCRCHi " aucCRCHi[ilnde;
UcCRCHi = aucCRCLoJilndex];

}

return (USHORT)( ucCRCHi << 8 | ucCRCLo0 );
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}

static const UCHAR aucCRCHi[] ={

0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0X@XQ0, OxC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, Ox81, 0x@0N1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0300, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@XQ0, 0xC1, 0x81, 0x40,
0x01, 0xCO0, 0x80, 0x41, 0x01, 0xCO, 0x80, 0xX@XQ0, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0xX@X¥Q0, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, Ox81, 0x@0N1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥01, 0xCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x@0N1, 0xCO, 0x80, 0x41,
0x01, 0xCO0, 0x80, 0x41, 0x00, 0xC1, Ox81, 0x@1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x00, 0xC1, 0x81, 0x@N1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0xX@X¥Q0, 0xC1, 0x81, 0x40,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, OxC1, 0x81, 0x40, 0x00, 0xC1, Ox81, 0x@0N1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40, 0x01, 0xCO, 0x80, 0x@X¥0Q1, 0xCO, 0x80, 0x41,
0x00, 0xC1, 0x81, 0x40

|5

static const UCHAR aucCRCLO[] ={
0x00, 0xCO0, 0xC1, 0x01, 0xC3, 0x03, 0x02, Ox@&:6, 0x06, 0x07, OxC7,
0x05, 0xC5, 0xC4, 0x04, 0xCC, 0x0C, 0x0D, OxOrQF, OxCF, OxCE, Ox0E,
Ox0A, OxCA, 0xCB, 0x0B, 0xC9, 0x09, 0x08, Ox@&D8, 0x18, 0x19, 0xD9,
0x1B, 0xDB, 0xDA, 0x1A, 0x1E, OxDE, OxDF, Ox16xDD, 0x1D, 0x1C, OxDC,
0x14, 0xD4, 0xD5, 0x15, 0xD7, 0x17, 0x16, OxD&D2, 0x12, 0x13, 0xD3,
0x11, 0xD1, 0xDO, 0x10, 0xFO, 0x30, 0x31, O0x6433, OxF3, OxF2, 0x32,
0x36, 0xF6, 0xF7, 0x37, OxF5, 0x35, 0x34, OXBBC, OxFC, OxFD, 0x3D,
OxFF, Ox3F, Ox3E, OXFE, OxFA, 0x3A, 0x3B, OxFB39, 0xF9, OxF8, 0x38,
0x28, OXES8, O0xXE9, 0x29, OXEB, 0x2B, 0x2A, OXEXEE, Ox2E, Ox2F, OXEF,
0x2D, OXED, OXEC, 0x2C, OxE4, 0x24, 0x25, OxB%27, OXE7, OXE6, 0x26,
0x22, OXxE2, OXE3, 0x23, OXE1, 0x21, 0x20, Ox@B0A0, 0x60, Ox61, OxA1,
0x63, 0xA3, O0xA2, 0x62, 0x66, OxA6, OXA7, OX@KAS, 0x65, 0x64, 0xA4,
0x6C, OXAC, OxAD, 0x6D, OxAF, Ox6F, OXx6E, OXABKAA, Ox6A, 0x6B, O0XAB,
0x69, 0xA9, 0xA8, 0x68, 0x78, 0xB8, 0xB9, OXxTABB, 0x7B, 0x7A, OxBA,
OxBE, Ox7E, Ox7F, OxBF, Ox7D, OxBD, OxBC, OxAxB4, 0x74, 0x75, OxB5,
0x77, OxB7, 0xB6, 0x76, 0x72, OxB2, 0xB3, 0x®2B1, 0x71, 0x70, 0xBO,
0x50, 0x90, 0x91, 0x51, 0x93, 0x53, 0x52, OXBAD6, 0x56, 0x57, 0x97,
0x55, 0x95, 0x94, 0x54, 0x9C, 0x5C, 0x5D, Ox9R5F, Ox9F, Ox9E, Ox5E,
Ox5A, 0x9A, 0x9B, 0x5B, 0x99, 0x59, 0x58, Ox9&88, 0x48, 0x49, 0x89,
0x4B, 0x8B, Ox8A, 0x4A, Ox4E, Ox8E, 0x8F, Ox4K8D, 0x4D, 0x4C, 0x8C,
0x44, 0x84, 0x85, 0x45, 0x87, 0x47, 0x46, OXB&B2, 0x42, 0x43, 0x83,
0x41, 0x81, 0x80, 0x40

|5

5.3.4AnroputMm pacuera LRC BriItOUaeT clieyronuii mopsiioK 1eiCTBHMA:
1 Cnoxuth Bce OaWTBI COOOIIEHUS, MCKIIIOYasi CMMBOJIBI, oO0o3Havaromue Hadano (Ox3A) u
koHerr cooomernst (0XOD u OX0A).
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2 U3 nmomyueHHOro 3Ha4YeHHs BbIuecTh 3HaUeHue OXFF st momydenust oGpaTHOro Koja.
3 K monydyeHHOMY 3HaYeHUIO A00aBUTH 1 AJis MOIyYEHUs JOMOJHATEIHHOTO KO/IA.
5.3.5®parmenT nporpaMmsl, UCIIOIB3yeMoit ajist pacuera LRC

UCHAR ucMBLRC (UCHAR * pucFrame, USHORT usLen)

{
UCHAR ucLRC = 0;

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

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

5.4Coobmenust 00 ommOkax HMEIOT ciuenyromuid (opmart, mpuBeAcHHBI B Tabmuine M.4.
[Tpu3HakoM TOrO, YTO OTBET COAEPIKUT COOOIIeHHE 00 OMMOKE, SBISETCS YCTAaHOBICHHBIA B 1 craprmii
our koma ¢yHkumm (Komauzabl). B Tabmuie M.5 mepedmcieHBl BO3MOXKHBIE KOIBI OMIMOOK C HX
OITHCAHHUEM.

Tadonunpa M4

Anpec
nogunHenHoro | Kon dyHkmmm Kon omm0Oxn KonTponbHas cymma
YCTpPOMCTBA
. . o 2 Oaiita
1 Oaiit 1 oaiit OR 0x80 1oaiit v v
MIaIIIni \ CTapIuii

Taonuma M.5

Kon ommmOxn HasBanue
0x00 Het ommboxk
0x01  |HexoppekTHblii HOMep (aapec) perucrpa
0x02  |HexoppeKTHbIE apryMeHThl (YHKIUU

6 Komanas!l nporokoaa Modbus

6.1TIporpammuoe obecriedeHHe JaTyvka JTaBJICHHS I[OJICPKHBAET YETHIPE KOMAHIBI U3
CTaHIapTHOTO MOAMHOKECTBa KoMaH 1 mpoTokoia Modbus.

6.1.1Yrenue perucrpoB xpanenus (Read Holding Registers) ¢yukius 0xX03. dopmar 3ampoca
npuBejieH B Tabnuie M.6. @opmar otBeTa — B Tabauie M.7.

Taonuma M.6

Anpec
P Kon Howmep nepsoro KonuuecTBo
MOTYMHEHHOTO KontponbHas cymma
N byHKIIN perucrpa peructpos (N)
yCTpOMCTBA
. 2 Gaiita 2 Gaiita 2 Gaiita
1 Gaiit 0x03 = = = = v >
CTapIInit | MITAJIIIHH | cTapmui | MUTa T Mnanmnn\ CTapuInit

Taonuma M.7

Anpec
Kon .
MOTYMHEHHOTO (yHKLH Jannbie (N X 2 6aiit) KontponpHast cymma
YCTpOICTBA yH
3Hauenue 1-ro 3nauenne N-ro
. ernucTpa eTucTpa 2 Oaiita
1 Gaiir 0x03 PETueip PETMeip
2 Oaiira 2 Oaiita
CTapimin | MJIQ I CTapImn \ MJIQIINH | MITa I \ CTapuIni
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6.1.23amuck peructpa xpanenus (Write Single Registers) $ynkuus 0x06. ®opmar 3ampoca

npuBeieH B Tabnuie M.8. ®opmar otBeTa — B Tabauie M.9.

Taonuma M.8

Anpec Kox
MOJYMHEHHOT O by Howmep peructpa 3HayeHue KonTponpHas cymma
YCTpPOMCTBA YHEI
. 2 Gaiita 2 Gaiita 2 Gaiita
1 Gaiit 0x06 > " = = > >
CTapuInit | MITaIIINH | cTapmuit | MUTa I Mnanmnn\ CTapuInit
Tabnuma M.9
Anpec Kox
IIOAYUHEHHOTO byHKIIR Howmep peructpa 3HaueHue KoHnTponbHas cymma
YCTpOICTBA i
. 2 Gaiita 2 Gaiita 2 Gaiita
1 Gaiit 0x06 » = = = > =
CTapuInit | MIIaIIINH | cTapmuit | MUTa I Mnanmnn\ CTapuInit

6.1.3Urenue Bxomnoro perucrpa (Read Input Registers) éynkuus 0x04. dopmar 3ampoca

npuseeH B Tabnuie M.10. ®opmat orBeta — B Tabmmie M.11.

Taonuma M.10

Anpec
AP Kog Howmep nepsoro Komnnuectso
MMOJYUHEHHOTO dyHKLH eruCTha erncrpos (N) KoHTponbHas cymma
YCTPOWCTBA i P P P P
. 2 Oaiita 2 Oaiita 2 Oaiita
1 Oaiit 0x04 = - = > v >
CTapIIni | MJIQIIIAN | CTApIITHI | MITa QAR Mnazxmnn\ CTapIIni
Taonuma M.11
Anpec
Kon .
MMOTYUHEHHOTO (yHKwH Jaunbie (N X 2 Gaiit) KonTponpHas cymma
YCTpOICTBA yH
3Hauenue 1-ro 3nauenne N-ro
. ernucTpa erucTpa 2 Oaiita
1 Gaiir 0x04 pPETCTp PETHCTp
2 Oaiira 2 Oaiita
CTapimn | MJIa I CTapiImin \ MJIQIINH | MITa I \ CTapuIni

6.1.4Yrenue craryca ycrpoiictea (Read Exception Status) ¢ynkuus 0x07. @opmar 3ampoca

npuBeieH B Tabnuie M.12 dopmat orBeta — B Tabmmie M.13.

Taonunpga M.12
Anpec
AP Kon
MOTYMHEHHOTO KonTponbhas cymma
. byHKIUHA
yCTpOHCTBA
. 2 Gaiita
1 GaiiT 0x07 = =
Mnanmnn\ CTapuInit
Tabnuma M.13
Anpec Ko
IIOJAYUHEHHOTO o KHHH CocrosiHue KoHnTponbHas cymma
YCTpOICTBA YHEI
. . 2 Gaiita
1 Gaiit 0x07 16aiiT v v
MITaIuImii | crapummit
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7 OnucaHue perucTpoB AaTYMKA

7.10mnucanue peructpoB xpanenus (Holding Registers),jocTynHbIx misi 4TEHHsST W 3allkCH,
COXpaHsSEMBbIX B YHEPrOHE3aBUCHMOM IMaMsITH, TpuBeacHO B Tabimie M.14. B sToif u mociemyrommx
Ta0JIUIAaX MPUHATHI CISAYIONIHEe 0003HAYCHUS:

INTO8U —enoe HeotpunatenbHoe 8-0uTHOE 4ncio B quanazone ot 0 mo 255;
INT16U —uenoe neotpunarensnoe 16-6utHoe uncio B nuanasone ot 0 g0 65535.
INT32U — nenoe HeoTpunatenbHoe 32-0uTHOE Yrciio B Auana3zone ot O 1o 232
(4 294 967 296).
FP32— 32-0uTHOE BEeCTBEHHOE YHUCIIO C IUIABAIONIEH 3aATON B JUAIIa30HE OT 1,5-1045
0 3,4-18°%, dopmaT npeACTABICHUS MTOJTHOCTHIO COOTBETCTBYET
MeXayHapoaHoMmy ctanaapty IEEE754.

31ech U Aajee aapeca perucTpoB 3alKCaHbl B ACCATUUHON CUCTEME CUMCIeHHsI. PerucTpsl, HoMepa
KOTOPBIX 3ape3epBHPOBAHbI, BCETJa YHUTAIOTCA KaK HOJb. [IpH TOMBITKE 3alUCH B HHUX BBIIACTCS
cooOmienue 06 omubdke ¢ kogom ormmbku 0X01 ¢m. Tadauy M.5).

Taonuma M.14

pi"i[llt): i;a Ha3zBanue Tun Jwnamnazon Onucanue
1
5 SerialNum| INT32U 0-% CepuiiHbIif HOMEP JaTYHKA
3 Interface | INT16U| cwm. paszaen 7.1.1|ITapamerpsl uHTepdeiica nepeaayn
4 LLimit BCD Hwxusist rpanuIa nuanazoHa H3MEpeHUs
> cM. pasgen 7.1.2
3 HLimit BCD BepxHnsis rpanuiia ruana3zoHa u3sMepeHus
8 MUnit INT16U | cm. pazaen 7.1.3 | Equnuibl uamMepeHus
9 PChSetup| INT16U [Mapametpsr ALIII o xananmy gaBIeHUs
10 TChSetup| INT16U oM. paspen 7.1.4 ?eahfig;;f; ;*HH 10 KaHaiy
11 DFOrder | INTO8U 0-16 [Topsimok nudpoBoro GpuiibTpa
12 RngCheck INTO8U cwm. paznmen 7.1.5 | KonTposas tuana3oHa
13 3ape3epBUPOBAHO
14
T dP CwMerieHue HyJis
16
17 a00
18
19 o or 1,5-10% 1o
FP32 168
20 %z 3:4-1 Kanmu6GpoBounbie k03 HUITHEHTHI
21 JaTYMKa
22
>3 a10
24
o5 a1
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IIpooonsicenue madruyvr M.14

26 az
27
28

22
29 °
30

22
31 '
32

22
33 ’

Anpec Hazpanwue Tun Jwnanazon Onucanue
peructpa
[Taponb 11 K3MEHEHHS TApaMETPOB
251 Password INT16U naturka (B TaOJIHIIC BBIICICHBI
KYPCHBOM)
253
EirmVer | INT32U Bepcus mporpaMmmMHOTo odecredeHHsI
254 JlaTyrKa
255 cMm. pasaen 7.1.6
FirmiD INT32U W neHTrduKamoOHHBIH HOMED

256 POTPaAaMMHOTO 00CCIICUCHHS JaTUHKa

7.1.1Peructp Interfacencnons3yercs mis HacTpoiiku unTepdeiica mepenaun. CTpyKTypa JaHHOTO
16-6utHOrO peructpa npuBeaeHa Tadbmuie M.15. 3HaueHus1, yCTaHOBIEHHBIC TI0O YMOJTYaHUIO, BBIJICIICHBI.

Tadonupma M.15

Konrpous CxopocTs niepenayu Pexcum CeteBoiil naeHTHPUKATOP
YETHOCTH paboThI
PAR1| PARO| BR3IBR2|BR1|/BRO|M1| MO [I7 [ 16| 15[ 14| 13] 12] I11] 10
0000 — 1200
0001 — 2400
00 —mer 0010 — 4800
01 —newerrocts 0011 — 9600 o o or 102
10 —gernocts 0100 — 14400
0101 — 19200
0110 — 28800
Crapmuii 6ut Muammmii OuT

7.1.2Tpanuel Auana3oHa W3MEPEHUs 3aJal0TCs BEIIeCTBEHHBIMH uuciaamMu B (opmare BCD.
Yucno 3anumaer 4 Oaifra: 3 Gaifita — HOpManu30BaHHAs MaHTHcca, 1 GalT — AECATUYHBINA MOPSIOK CO
cmenieHueM 8. MakcumanbHbii nopsyiok OXOF, crapmias terpaga crapiiero 0aifTa MaHTHCCHI BCET/ia
COJZIEPKUT HOJb. Hrke mpecTaBIeHbl MPpUMEPHI 9ices B 3TOM Gopmarte:

Taonupma M.16

Yuero ITopsinox ManTtucca
EXP8 BCD2 BCD1 BCDO
1,462-16 0x08 0x01 Ox46 0x20
8,5678-10 0x0D 0x08 0x56 0x78
3,0085-10 0x04 0x03 0x90 0x85

7.1.3]lns 3amaHusi eOVHWII W3MEPEHUs Iuarna3oHa M pe3ylbTaTa HUCHOoNb3yeTcss 16-O0uTHBIN
perucTp, CTpykTypa KOToporo mnokasaHa B Tabmuue M.17. Ilo ymon4aHuiO eIMHUIBI U3MEPEHUS IS
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Uana3oHa W pe3yjbTara coBmanarT. 3anmuch HOBBIX 3HadeHHMH B RNG3 — RNGOB03MOXHO TOJBKO
nocJjie BBoja napoiisi (cM. Tabn. M.14).

Taonuma M.17

3ape3epBUPOBAHO Jnamna3oH nu3MepeHus PesynbTaT n3mepenus
| | | | | | | | RNG3 RNG2| RNG1| RNGO| RES3| RES2 RES1 RES0
0000 —ITa
0000 —ITa 0001 —«IIa
0001 —IIa 0010 —MIIa
0010 -MIIa 0011 — bar
0011 — bar 0100 — psi
0100 — psi 0101 —krm / em?
0101 —xrm / cm® 0110 —mmM. pr. cT.
0110 —mm. pr. cT. 0111 — %ot guama3zoHa
M3MEpEHUs
Crapuuii OuT Miraqmmii Out

7.1.4Peructper PChSetupun TChSetup — 1®wutHble perucTpbl, 00CCIICUMBAIOIINE HACTPOHKY
ka"aoB AIIIl natunka. CTpykTypa perucTpoB npusejaeHa B Tabmauie M.18.

Taonuma M.18

3ape3epBUPOBAHO ArnnapatHiii Kos¢ppuument Pexxum nzmepenus
bunbTp YCUJICHUS
[T T T T T T T T R] F| G 61 &0 B/U
000-1
001-2
010-4
00 —ner .
011-8 0 — yHUTIONIAPHBII
01 -50I'g .
10 — 60 100 - 16 1 —OunonspHsIi
101 - 32
110 - 64
111 -128
Crapuuii 6uT Miragmmii Out

7.1.51lpy BKJIIOUEHHOM KOHTpOJIE [MANa30Ha AATUYUK OCYLIECTBISIET MPOBEPKY H3MEPEHHOTO
JABJICHUS Ha BBIXOJ 3a I'PAaHULBI Juana3oHa u3MepeHus. B ciydyae mpeBbIlIeHHS BEpXHEM TI'paHUIIbI
auanazoHa u3MepeHus Ha 5% ot quanazoHa U 0osee B KayecTBE pe3yibTaTa M3MEpPEHHs BBIIACTCS KOJ
+INF (cm. pasaen 7.2).TIpu BbIxojae u3MepseMOro aaBieHus Ha 5% ot quamasoHa u 6ojiee 3a HHKHIOK
rpaHuIly JHana3oHa U3MEPEHUs B Ka4ecTBe pe3yibraTa u3MepeHus Boiaercs kox -INF (cm. pazgen 7.2).
BkiroueHre KOHTpOIIs Trana3oHa ocymiecTriseTcs 3anuchio B peructp RngChecksnauenus, otmuunoro
ot 0. Beiximtouenne — 3amnuceio B peructp RngChecksnauenus O.

7.1.6Peructper FirmVer u FirmID comep:kaT uaeHTH(GUKAIMOHHBIA MPU3HAKH MPOTrPAMMHOIO
obecrieueHnsl JaTduka. Bepcusi mporpaMMHOro oOecnieueHHs JaTdyuka XpaHUTcs B perucrtpe FirmVer,
JOCTYITHOM TOJIBKO JUIsl uTeHus. [Ipu monbITKe 3amMCH JaHHBIX B 3TOT PErHCTp BbLAAET COOOIIeHHE 00
oumbOke ¢ kogom omubku 0X01 em. Tabmuiy M.5). Kaxknas mudpa Bepcun mporpaMMHOTO 00ecCTieUeHHSE
3anuceiBacTcs B BCD-popmare ¢ ucrons3oBanueM 4 6ut. CTpykrypa peructpa FirmVer npencrasiena B
tabmue M.19.

Taonuma M.19
Howmep Bepcun Howmep pesusun
MIPOTPaMMHOTO 00eCTICUCHUS MIPOTPaMMHOT0 00eCTICUCHUS
wdpal | pudpa 2 nudpa 3 | wudpa 4 | uudpa 5 | nudpa 6 | uudpa 7 | uudpa 8
8 6ut 126ut 12 6ut

Crapmuii 6ut Monanmmii ouT

Tun uaTepdeiica 1 MpoToKoIa
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Peructp FirmID conmepuT HICHTU(PHUKALMOHHBI HOMEp MPOTPaMMHOTO OOecIieueH s, KOTOPBIH
SIBJSICTCSI KOHTPOJIbHONW CyMMOM, pacCYMTAaHHON Ha OCHOBE OaWT MCIOJHSAEMOTO KOJia MPOrpaMMBbI IO
anmroputmy CRC32. /i kaxmol BepcuH MPOrpaMMHOTO oOecrieueHus 3HadeHue perucrpa FirmlD
ABJISICTCS YHUKAJIbHBIM.

7.20mnucanue BXxoaHbIX peructpoB (INput Registers),coxpaHseMbix B ONEpaTHBHOW NaMsTH,
npuBeneHo B Tabnuie M.20.

Taonuma M.20

Anpec Ha3zsanue Tun Jnanazon Onucanue
perucrtpa
1 ADCPress INT16U 0 — 65535 Kon ALIT mo xanamy naBjieHus
2 ADCTerm| INT16U 0 — 65535 Kon AIIII no xanany TemnepaTypsl
3 4 (f5 Pe3ynbrar uamMepeHus TaBIeHUS C
Pressure FP32 or 1,5 1048 flo TpeOyeMBbIX eNUHUIIAX U3MEPEHUS
4 3,4-16
(cm. pasmen 7.2.1)

7.2.1VI3MepeHHOE 3HAYCHHE JABJICHUS IIPEACTABICHO B BUAC 32-0MTHOTO BEIICCTBEHHOTO YHCIIA C
MJIaBalOIIEe 3amsiToi B cOOTBeTCTBUM cO crangaptoMm |[EEE754. Enununel u3Mmepenus 3anarorcs B
peructpe MUNit. s BRIYMCICHHS TaBICHHUS HCIIOIB3YETCs Cleayrolas ¢popmyria:

3 3
Pressure= ) ) a-ADCTerm’- ADCPress + dP
i=0j=0

Ecmu Biirouen koHTponb auanaszoHa (permetp RngCheck)u msmepennoe 3HadeHue aaBiICHHS
HaxXOJUTCA BHC 3aJaHHOIO AWAIla30Ha, TO B PCTUCTPC PreSSUI’GYI[eT 3aIlIuCaHo.
-INF — mpu BeIXOAE M3MepsieMoro maBieHHs Ha 5% oT amanazoHa u Oojee 3a HUKHIOK
rpaHULly Auara3oHa U3MEPEHUS;
+INF — B ciyuae mnpeBblllieHHWs BEpPXHEW TpaHMIIBI auUarna3oHa wu3MepeHuss Ha 5% ot
nMarna3soHa u 0oJee.
7.3 Onucanne BO3MOXHBIX COCTOSIHUH ycTpoiicTBa (EXception Status)pusencno B Tabiuie M.21.

Taonunpga M.21
Kon 3HavyeHne
0 YceTpoiicTBO paboTaeT HOPMAIBHO

8 Orpanuyenust UHGOPMALMOHHOTO 00MeHa
8.1 MakcuMalIbHBIN pa3Mep JIF0O0T0 COOOIIECHHS HE IOJDKEH MpeBhIaTh 256 0aT.
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IIpunoxxenne H

I'aGapuTHbIe U IPUCOETUHUTETbHbBIE Pa3Mepbl
BeHTHJIBHOTO 0J10K2 JIT'THU.24.000000-02
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INuct perucTpauum nameHeHUn

Homepa nucmos Bxogsawmn
Bcero Ne Ne conpoBoau-
Nam. n3me- 3ame- HOBbIX aHHynu- JINCTOB B OOKYy- TenbHOro Mopan. HaTta
HEHHbIX | HEHHbIX POBaHHbIX | AOKYMEHTE MeHTa OOKyMeHTa n
paTta
MJIBT.406233.03BD 1
N3M. [11.| Ne AOKYM. | rnoadn. | AATA 70

MHB.Ne MOOJ1.

noanncb N OATA

B3AM. MHB.Ne

NHB.Ne OYBJ1.

noanncCb N OATA




