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Hacrosmee PykoBOACTBO MO 3KCIUTyaTallMM COACPXKHUT CBEACHUS, HEOOXOAMMBIE IS
NPaBUJIBHOM 3KCIUTyaTallMK JaTYUKOB JaBicHus (B nanbHeimem — natanku) MIUJ]A-13T-M.

[Ipocum yuecTb, 4TO B CBSI3M C IMOCTOSIHHBIM TEXHUYECKHM COBEPUIEHCTBOBAHHWEM JAaTYMKOB
JABJICHUS MOTYT BO3HUKHYTh HEKOTOPbIE HEMPHUHIIMIHAIBHBIE PACXOKACHUSAM MEXKIAY KOHCTPYKIIUEH,
CXEMOM JaT4hKa U TEKCTOM COMPOBOJMTEIBHON JOKYMEHTAIUH.

K MonTaxy u oOcnyxuBaHuio aatuukoB pasienus MUJIA-13I1 nomyckaercst mepcoHar,
MMEIOIINI COOTBETCTBYIONIYIO KBAIM(PUKAIIMIO W M3YYMBIIUKA HACTOsIIee PyKoBOACTBO.

[Tpu 3aka3e gaTymka MOJDKHO OBITH yKa3aHO YCIOBHOE 0003HAYCHHE JHATYMKg COCTABICHHOE TI0

CTPYKTYPHOH CXeMe, TPUBEICHHOM B MPUIIOKEHUHU A.
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1 OIIMCAHHUE U PABOTA
1.1 Ha3navenue 1 00,1aCTh NPUMEHEHUS

1.1.1 aTunku mpeaHa3HAuYCHbI JUIsl HEMPEPHIBHOTO MPEeoOpa30oBaHUs 3HAYCHHUS M30BITOYHOTO
(A1) naBnenus xuumkocteld (B TOM YHCIE, COACPIKAIIMX MEXAaHUYCCKHE B3BECH - IS JATYMKOB C
OTKPBITOM MeMOpaHOi) ¥ ra3oB B yHU(MHUIIUPOBaHHBIH curHad 4-20MA MOCTOSHHOTO TOKAa B CHCTEMAax
KOHTPOJIS U YIIPaBIEHUS JaBJIeHUEM, BTOM uucie B cucreme XKKX.

1.1.2 OGo3HaueHne JaTYMKa 10 KOHCTPYKTOPCKOU AokyMmeHTaruu - MJIBI'.406233.034.

1.1.3 JlaTunku TpenHa3HAYeHBI MJIs KCIOJNB30BAHHUS BO B3PHIBOOE30OIMACHBIX YCIOBHUSX.
DKCIUTyaTUPYIOTCSL ¢ OJIOKaMU THTaHMS, YAOBIETBOpsomUMH TpeboBanusm 1.2.4,B Tom yucie c
osokamu ntutanus MUJIA-BI1-104, MUJIABI1-106, MU JIABIT-109.

1.1.4 Jlatunku mpenHa3HA4YeHbl 1T paOOTHl MPHU TEMIIEpaType OKPYKAIOIIEro BO3ayXa OT
munyc 40 no mmoc 90 °C u Temmeparype uszMepseMmoil cpeabl oT munyc 40 no mmoc 125 °C
N3mepsiemasi cpema »uakas wWid razooOpasnas (0e3 mepexola B TBEPIOE COCTOSHHE B IUANa30HE
TEMIIEPaTyp).

1.1.5Marepuainbl ¥ TOKPHITHS TaTYUKOB 00CCTICUMBAIOT YCTOWYMBOCTH K MacjiaM M MOIOIIAM
CpeICTBaM.

1.1.6 [lo ycTOWYMBOCTH K KIMMATHYCCKUM BO3JACHCTBUSAM JIaTYUKH COOTBETCTBYIOT
ucroyHeHuto Y** kareropun pasmemieHus 2 no ['OCT 15150-69 rfpynme wucnonnenus C4 no
I'OCT P 52931-2008).

1.1.7Tlo cTenenn 3aMMIEHHOCTH OT BO3JCHCTBYSI MBUTH U BOABI JATUYUKU, UMEIOT UCTIOTTHEHUE
IP65 mo 'OCT14254-96.

1.1.8 Ilo snekTpoMarauTHOW cOBMecTUMOCTH AaT4uku cooTBeTcTBYIOT [OCT 30804.6.2-2013.

1.1.9 JlaTuriku OTHOCSITCS K HEBOCCTAHABIMBAEMBIM, OJTHOKAHAJILHBIM, OAHO(YHKITHOHATHHBIM
u3nenusaM. J[aTyuku HEPEMOHTOIIPUTOIHEI B YCIIOBUSX MOTPEOUTEIIS.

1.2 Texunuyeckue XapaKTepPUCTHKH

1.2.1 Jlatunku paccuutanbl Ha usMepenue npasicuus (MIla) B mpenenax (0-0,6; 0-1: 0-1,6;
0-2,5). DnexTpuueckoe TMOAKIIOUYEHHUE TaTYUKOB OCYIIECTBIISAETCS I10 IBYXIPOBOJHON JIMHHH.
["aGapuTHbBIC pa3Mepbl ¥ TUI TPUCOCIMHUTEIBHOTO MTYIEpa YKa3aHbl HAa pUcyHKe 1.
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1.2.2 Tlpenensl qomyckaeMoil OCHOBHOW MPUBEICHHON MOTPEIHOCTH AaTuukoB Y = +0,5 %ot
Uarna3oHa M3MEHEHHS BBIXOJHOTO CUTHANA. J[OMOTHUTENbHAS TOTPEIIHOCTD, BRI3BAHHAS H3MEHEHHEM
TEeMITepaTypbl OKPYKAIOIIETO BO3yXa B HHTEpBaje pabouux TeMIiepaTyp, npuBeneHHbIX B .1.1.4,He
npesbimaet + 0,19 % otanama3zona M3MEHEHUs BEIXOAHOTO CUTHAIA HAa KaXK/IbIe 10°C.

1.2.3 JlatTynkd WMEIOT JUHEHHO BO3PACTAIONIYI0 XapaKTEPUCTHKY BBIXOJHOTO CHUTHANA,
KOTOpasi UMeeT BHI.

Y =4+ 16 XP / Pray (1)

rae Y - TeKyliee 3HaueHHEe BHIXOJHOTO TOKA JaTYHKa B MA,
P - Tekymiee 3HaueHUE U3MEPSIEMOTO JIaBJICHUS,
Prmax - BEpXHHUI IIpeie U3MEPSIEMOro JaBJICHUS.

1.2.4. JlaTunku TpeaHAa3HAYCHBI [UI PabOThI MPH COMPOTHUBIICHUSAX HArpy3ku (C ydeToMm
conporuBieHuss JuHUU cBs3u) orf O 1o 1 kOwm [luTaHme [aTYMKOB OCYHIECTBIISCTCS OT
CTaOWJIM3UPOBAHHOTO WCTOYHHMKA HANPSDKEHUS TOCTOSHHOTO TOKa. MUHUMalbHOE 3HAYCHHE
HANpSOKCHUST MUTaHWs paBHO 12 B mpu COMpPOTHUBICHWM HArpy3Kd paBHOM HYIO. MakCcUMalbHOE
3HAYCHUE HampspkeHUs muraHus - 36 B. HecraOMiabHOCTH HampsDKEHHs] NHTAHHS HE JIOJDKHA
NpeBbIIATh MO a0CoMOTHOW BenmuuuHe 2 % OT 3HAuUCHHWS HaANpsDKeHUs nuTaHus. [lymbcanms
HaINpsDKCHUS TTUTaHUs He JoJDkHA npeBbimath 0,5 % oT3HaYeHUsT HANPSHKSHUS TTUTAHMSL.

Briopannoe Hanpsikenne nutanusi (U, ) B BoJbTax u conporuBiaenne Harpy3ku (R,) B
KOM 10/KHBI paccuuThIBaThes 1o popmyaae U,=12 + 20R,, .

1.2.5 CompoTuBienue M30AMH, MpH jgonyckaemoMm Hanpsokenun 100 B, cocraBmser He
meree: 100 MOwm mpu Temmeparype okpykaromiero Bozayxa mioc (20 + 5)°C u oTHOCHTEIBHOM
Bnaxnoctd 10 80 %; 5 MOwM mnpu Ttemmeparype okpyxkatomero Bozayxa mmoc (80 = 3)T u
OTHOCHUTENbHON BiaxxHocTH 10 60 %; 1IMOM mnpu TemmepaType OKpPYKAIOIIEro BO3JyXa ILTIOC
(40 £ 3)°Cu orHocuTenpHOM Braxuoctu 10 100 %.

1.2.6 Hampspxenue mpobost u3ossiiuu cocrasisier He menee: 500B (50I'n) - npu temmeparype
okpyxkaroriero Bozayxa mitoc (20 + 5)°Cu otHocuTenbHo# Biaxuoctu 10 80 %; 150B (50I') — npu
temmneparype mwioc (40 £ 3)°Cu otHocuTenbHO# BiaxkHocTH (100 - 3) %.

1.2.7 Tlo ycroilunBocTM K BHOpalMU JaTYUKU COOTBETCTBYIOT BHOPOYCTOWYMBOMY U
BuOponpounomy wucnoiarennto G2 mo I'OCT P 52931-2008 ubparnuu ¢ yacrotoir (10-2000) I'iy
ammatya - 0,75 MM yekoperne 98 Mcek?).

1.2.8 JlaTumKu SIBISIOTCS] IPOYHBIMU K BO3CHCTBUIO MHOTOKPATHBIX MEXaHHUYECKUX yIApOB CO
3HayeHHEM HKOBOro yckopenust 100 Mc®, IIHTETBHOCTBIO YAAPHOTO WMITYIbCa B IPEAeIax
(2-50) mcu o6mmmM unciiom yaapos He mernee 1000.

1.2.9 JlomonHuTenpHas  TOTPEIIHOCTh  JAaTYMKOB,  BBbI3BAHHAs  BO3JCHCTBHEM (11O
I'OCT 30804.6.2-2013)paarodacTOTHBIX 3JCKTPOMATrHUTHBIX TOJ€H W KOHAYKTHBHBIX ITOMEX,
HaBEJICHHBIX PaJIM0YaCTOTHBIMH 3JIEKTPOMAarHUTHBIMHE TOJISIMH, He TipeBbimaet + 1,5 %ot quana3zona
WU3MEHEHHS BBIXOJHOTO CHUTHAJIA.

1.2.10 Bpewms ycTaHOBIIEHUS BBIXOJHOTO CUTHAJA IaTYUKOB IPU CKAYKOOOPa3HOM H3MEHEHUHU
u3MepsieMoro mapamerpa, cocrapisomemM 90 % or auamasoHa u3MepeHHs (BpeMs C MOMEHTa
CKauyK00Opa3HOTr0 M3MEHEHUs M3MEPSEMOro mapameTpa 10 MOMEHTa BXOXK/ICHHUSI BHIXOJHOTO CUTHAJIA
JaTYMKa B 30HY YCTAaHOBHUBIIETOCS COCTOSIHHS, COCTaBISIIOIIYIO + 5 % OT M3MEHEHHUs BBIXOJHOTO
curHana), He npepbimaer 0,05c¢. Ilpu u3MepeHMH IaBICHUS Ta30B Ta BEIMYHMHA MOXET JOCTHIaTh
(2 — 5) MuHU3-3a MPOTEKAHUS aHA0ATHUECKUX MPOIIECCOB.

1.2.11 JaT4uKuBBIICPKUBAIOT MIEPETPY30YHOE aBICHUE 10 2XPmax.

1.2.12 TTonHBIACPETHHUI CPOK CTYKOBI TaTYNKOB HE MeHee 12 jeT

1.2.13 Hopmacpeaneii HapaboTku 10 oTkaza natanka 180000 u

1.2.14 MaccanaTunkoB He nipeBbimaet 0,25 kr.
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1.3. KoMILUIeKT MOCTaBKH

1.3.1 O6o3HaueHNEe M KOMIUIEKT TTOCTABKH JTATYMKOB MMPUBEACHBI B Ta0OMIIe 1.

Tabmuma 1
HaumeHoBaHHe Obosnayenne Koa
10 TOKYMEHTAIHH ' IIpumevyanue
Jatauk maBiaeHHS ITocTaBisieTcss B COOTBETCTBHH C
MIJIA-13TEM M/JIBI".406233.034 1 aKA3OM
JHormyckaetcs nmpunarath 1o 1 3k3 Ha
PyKOBOACTBO M/IBI'.406233.034 P3| 1 |maprtuto ot 2 1o 10 natunkos,

110 YKCILIyaTaLHHu TIOCTABJIIEMBIX B OJIUH aIpec

MJIBI'.406233.033 P3| 1 [IlocraBnsercs mo 3aka3y

[Macnopt MJIBI.406233.034 TIC| 1

1 |JlomyckaroTcss OTMETKH O IMOBEPKE
CBUACTEIBECTBO O TTOBEPKE

B IIACIIOPTE
Konwio naponuToBoe MJIBI'.754176.020 wnn Jliia maTauka co mrymnepom M12.
(mpokiaka) MJIBI'.754176.020-01 1| JIns marawka co mryiepom M20
Komnb1o ymiotTHuTensHOE 1 Jnsa natamka co mrynepom OM20
KOHBI_IOOJgZI-J?OZT(I){-I/:ILTQGHBHOG FOCT 9833-73 nOC2
094-028-25 1 | Jdns natumka co mrynepom OG3/4
Coegunutens tumna DIN A 1 | YcranosieH Ha gaTunKe
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1.4 YcrpoiicTBo u padora

Jlatunk mpencTaBiseT CcoOOW eAMHYI0 KOHCTPYKIMIO. TIEPBUYHBIM MpeoOpa3oBaTellb
(TeH3onpeoOpa3oBaTenb) OOBEOMHEH B OIHOM KOpPIyce C O3JCKTPOHHBIM OJIOKOM (BTOPHYHBIM
npeoOpaszoBareiiem).

VYipouieHHass KOHCTPYKTUBHAs CXeMa JAaTyuKa ¢ MPUEMHOM IOJIOCTHIO NOKa3aHa Ha PUCYHKE
2a.

tynep 1 ¢ mpueMHOM MOJOCTBHIO JUIsI BXOJa M3MEpsIeMoil cpeabl 2, MeMOpaHa 3 ¢ KECTKO
3aKpEIUIEHHBIM KPUCTAJUIOM IOJIyIPOBOJAHUKOBOIO YYBCTBUTEIBHOIO 3J€MEHTa 4, allOMHHUEBbIE
IPOBOJHHUKHU 5, pa3BapeHHbIC Ha KPHUCTAII U Ha BBIBOABI KOJUIEKTOpA 6, KOHCTPYKTHBHO 00pa3yioT
TeH3onpeoOpaszoBarenb. [lodynpoBOJHMKOBBI YyBCTBUTENBHBIH 3J€MEHT 4 H3rOTOBJIEH W3
reTepOINUTAKCUANIBHON CTPYKTYphl «kpemHuil Ha candupe» (KHC). TensompeoOpaszoBarens yepes
BBIBOZIbI KOJIEKTOpA 6 3JIEKTPUUYECKH MOJIKIIOUEH K JIEKTPOHHOMY OJIOKY 7, a BBIXOJ] JIEKTPOHHOTO
0JI0Ka - K BBIXOJHOMY Pa3beéMy AaTuuka 8, DIeKTPOHHBIN OJIOK 3alMIIEH OT BHEUTHUX BO3JCHCTBHIA
KOXyXoM 9.

KoHcTpykTHBHASI cXeMa JaTYMKOB € OTKPBITOH NPHEeMHOIl MeMOpaHOil mMpeACTaB/IeHa HA
pucyHke 20.

Ona oriiM4yaercss OT JATYMKOB C NPHEMHOH INOJIOCTBI0 B IITylepe TeM, YTO BXOJAHOE
OTBepcTHE B MITYLlepe 3aKPbITO NpuémMHOiT MemoOpaHnoii 10, coennuénHoili nmocpeacreom mroka 11
¢ U3MepHUTeJbHOH MeMOpaHOil 3 ¢ 3aKpelmJIéHHBIM YYBCTBUTEJbHBIM 3jieMeHTOM 4. 3JT1o0
o0ecreyuBaeT KOHTAKT M3MepPsieMOH cpelbl TOJLKO ¢ MPUEMHOI MeMOpaHOi 0e3 monmagaHus eé
B MOJIOCTh JaTYHMKA.

o a]

I

|

PucyHok 2 - YnpouleHHasi KOHCTPYKTHBHAasI cXeMa JaTYHKa

PaGora naruymka (pUCYHOK 2) HPOMUCXOIUT cleayrommM oOpazom. [laBieHHE H3MEpsSeMOit
Cpenbl, HaxoAsIIecs B paboueid mojocTu 2 mrynepa 1, Bo3AecTByeT Ha METANTHYECKYI0 MeMOpaHy
3 ¥ Ha MOJIYIPOBOJHUKOBBIA UYBCTBHTEIBHBIN 3J€MEHT 4 C YeTHIPbMSA TEH30YYBCTBUTEIbHBIMHU
reTepo’NUTAKCUANBHBIMA KPEMHHUEBBIMU PE3UCTOPAMH, PACHOJIOXKEHHBIMM Ha €ro MnoBepxHocTu. B
pe3yabTaTe MEXaHHUYecKoil nedopmanvy YyBCTBUTEIBHOI'O JJIEMEHTa MEHSETCS COINPOTUBICHUE
PE3UCTOPOB, COEIMHEHHBIX B MOCTOBYIO cXeMy. MOCTOBas cxema MHTaeTcs CTaOMIM3UPOBaHHBIM
HaNpsDKCHUEM, I10/1aBaéMbIM C 3JIEKTPOHHOTO Oyioka. VI3MeHeHue CONpOTHUBICHUS IUIEY MOCTa
IPUBOJAUT K HM3MEHEHHIO HANpPsSIKEHMs, CHMMAaeMOro C MOCTOBOH CXeMbl. OJEKTPOHHBINH OJ0K
YCUJIMBAET CUTHAJ MOCTOBOW CXEMBI U MpeodpasyeT ero B TpeOyeMblil YHU(PUIMPOBAHHBINA BBHIXOIHOM
CUTHAJI JaT4uKa.
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1.5 MapkupoBka

1.5.1 Hakoprmyce natuynka HaHECEHBI CIASAYIOIINE 3HAKH U HAJIITHCH:

1) ToBapHBIil 3HAK MPEANPHUATHSA-U3TOTOBUTEIIS;

2) 0003HaYeHNE AaTYHKA,

3) cTerneHb 3aIUTH JaTYMKa OT BO3ACHCTBHSI BOIBI M ITBLIH,

4) npenenbl U3MEPEHHs C yKa3aHHEM eIMHHIIbI H3MEPEHHUS,

5) mpenesbl A0MyCKaeMoii OCHOBHOM MOTPEITHOCTH;

6) BBIXOHOM CHTHAI,

7) TOPSIIKOBBIN HOMEP IO CUCTEME HyMEpaIluH 3aBO1a-U3rOTOBUTEIIS;

8) rox BhIMycKa (TOIMyCKaeTCsl COBMEIEHUE C TIOPSIIKOBBIM HOMEPOM).

1.5.2 HanotpeOuTenbCKyIO Tapy JaTdMKa HAaHECCHBI CIICAYIOIINE 3HAKH M Ha IIHCH:

1) ToBapHbBIil 3HAK 1 HAMMEHOBAHUE MPEAIPHUITUA-U3TOTOBUTEIIS;

2) ycinoBHOe O0O3HAYEHHE [aTdMKa C YKa3aHHMEM HOMEpa TEXHMYCCKUX YCIOBHH (IO
MPUIOKECHUIO A);

3) maamuce «CJIEJJAHO B POCCHUN»;

4) rox BBITyCKa.

1.6 YnakoBka

1.6.1 YnakoBblBaHWE NPOU3BOIAUTCS B 3aKPBHITBIX BEHTUIUPYEMBIX TMOMEUICHHUSX IPHU
TeMIIepaType OKpyXkaromero Bo3ayxa oT 1wmoc 15 mo mmoc 40°C u OTHOCHTENBHOW BIIAXKHOCTH
Bo3ayxa 10 80 % nmpuOTCYTCTBHH B OKPYXKAIOIIEH CpeJie arpeCCUBHBIX TIPUMECEH.

1.6.2 Tlepen ymakoBbIBaHWEM, TP HEOOXOJUMOCTH, OTBEpCTHE H pe3bba mTylepa
3aKpBIBAIOTCS 3AIUTHBIMU KOJMauKaMH WU 3ariylIKaMu.

1.6.3 Jlatynk momMemniaercsi B IMOTPEOUTENbCKYIO Tapy, BBINOJHEHHYIO B COOTBETCTBHH C
I'OCT 23170-78 Ha moTpeOuTenscKyto Tapy HaHeceHa nHGOpMaIis 0 JaTduke. B moTpeOuTenbekyro
Tapy BMECTE C JAaTYMKOM TOMEIIASTCs 3KCIuTyaTaonHas jokyMmenTamnus (1.3). DxcrutyaTanoHHast
JOKYMEHTAIMsl BKJAIbIBacTCs B 4exon u3 monmdtuiaeHoBo twieHkH ['OCT 10354-82 rommmuoi
(0,15-0,3) mm

KoncepBanus natunka He nmpousBoautcs (Bapuant 3amuTsl B3-0 'OCT 9.014-78).

1.6.4 TloTpeOuTenbckas Tapa YKIAAbIBACTCS B TPAHCIIOPTHYIO Tapy - ACPEBSHHBIN SIIUK TUTA
[1-1 wmm 1I-1 TOCT 2991 unum xapToHHBIA smuK. CBOOOJHOE MPOCTPAHCTBO 3aMOTHACTCS
aMOPTHU3aLMOHHBIM MaTEPHUATIOM.

ToBapoconpoBoauTenbHas TOKyMEHTalUs U PyKOBOJCTBO MO SKCITyaTalliy BKJIAABIBAIOTCA B
9YeXO0JI U3 MOJIUATUICHOBOU TIICHKH.

B dexon BkIagpIBacTCs BKJIAQABIII C HAAMUCHIO 'TOBapOCONPOBOAMUTENbHAS JOKYMECHTAIUS
94eXO0JI 3aBapUBACTCS.

Macca tpancrnopTHO# Tapbl He nipeBbimiaet 20 Kr.

JlomyckaeTcst mepechlika JaTYMKOB MOYTOBBIMHY ITOCHITKAMH.

1.6.51Ipu monydeHHH SIHUKOB C JAaTYMKAMU HEOOXOJUMO MPOBEPUTH COXPAHHOCTH TapHI.
B cnyuyae ee moBpexaeHHs CIIEAYET COCTaBUTh aKT U OOPAaTHTHCSA C peKiIaManueil K TpaHCIIOPTHOU
OpraHu3aIlyH.

1.6.6 B3umHee BpeMs SIIUKH C JaTYMKAMH PACIIAKOBHIBATH B OTAILTHBAEMOM MOMEICHUU HE
panee, yeM uepe3 12 yacoB1ocie BHECEHUS UX B TIOMEIIICHUE.

[TpoBepuTh KOMIUIEKTHOCTH B COOTBETCTBHH C MACIIOPTOM Ha JATUUK.
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2 UCHIOJIb30BAHUE IO HASBHAYEHUIO
2.1 DkenayaTanMOHHbIE OTPAHUYEHUS

2.1.1 KnumaTr4yeckueyciaoBus (Temreparypa OKpyKaroliei cpe/ibl, BIaKHOCTh, KOHICHCAIHS
BJIard, MpPSIMOE IOMaJaHUE BOJABI M COJHCUHBIX JIy4ei), MPU KOTOPHIX OYIET SKCILTyaTHPOBATHCS
JATYMK, TOJDKHBI COOTBETCTBOBATh TpeboBaHusM 1.1.6 Hactosmero PykoBoacTsa

Harunk ucnonnenuss Y**2 (IF'OCT 15150-69)paccuntan i paboThl B YMEPEHHOM KJIMMATE
pu TemrepaTrype okpysxkarormieit cpenbl or Mmunyc 40°C no uroc 90°C. MecTo yCTaHOBKH - OTKPBITHIN
BO3/YyX, [10J1 HaBecoM. VcKiTroyaeTcs mpsiMoe MoTafaHie COTHEUHBIX JIydei U BOJIbI (BO BPeMsl JOXKIS).
KpaTkoBpeMEHHO NaTYMKU MOTYT OBITh BJIaXHBIMU B Pe3yJbTaTe KOHJEHCAIIMH, BEI3BAHHON PE3KUMU
U3MCHCHUSMU TEMIEPAaTypbl WM B pe3ylbTaTe BO3JCHCTBUS 3aHOCHMBIX BETPOM OCAIKOB.
He nomyckaetcs niuTenbHas KOHACHCAIMS BJaru Ha 1aTYMKe.

2.1.2 TemmepaTypa u3MepsieMON CpeIbl U OKPYXKAIOMIEr0 BO3AyXa HE JOJKHA BBIXOIUTH 3a
npezensl auanazona pabounx temmnepatyp (1.1.4).Ecnu Temmeparypa u3MepseMOil cpe/ibl BBIIIC HITH
HUKE JIOMYCTUMOM, JIOJDKEH YCTAHABIMBATHCS OTBOJ WM NPEAIPUHSATHl APYTUe MeEphl IS
BBITIOJTHEHHSI YCIIOBHIM MpaBUJIbHOW 3Kcryatanuu. [Ipu HHU3KOM TemmepaType H3MepsSeMON Cpeibl
HEOOXOJUMO TMPHHATH Mephbl (CIEUUANBHBI OTBOA W JPYrue), 4TOObl MCKIIOYHUTH MOSIBICHHE
KOHJICHCATa U €ro 3aMep3aHre Ha KOpIyce JAaTyuKa.

2.1.3"3mepsemas cpena J0KHA 007a1aTh CIEAYIOIIMMU CBOMCTBAMU: HE OBITh arpecCHBHOMN
K MaTepuajiaM KOHTaKTHUPYIOLIMX C Hel jertaneil narunka (HEep)KaBeroIUe W TUTaHOBBIC CILIABbI), HE
UMETh 3arps3HEHH, KOTOphIe MOTYT HAKaIlIMBAThCS U YIJIOTHATHCS B TOJOCTH INTYyIepa Mepen
MeMOpaHO U BbI3BaTh OTKA3 TaTYHKA.

[Ipu skcrutyatanuu naTdvka w3MepseMas cpela He JODKHA IMOABEpPraThCsl BO3JICHCTBUIO
HU3KUX TEMIEeparyp, NPHUBOIAMIMX K €€ 3aMEep3aHHI0 B NPUEMHOM MOJOCTH JaTyuka, a TaKxke
BO3/ICHICTBUIO THEBMO U THAPOYAAPOB, IPYTUX PE30HAHCHBIX TUAPABIUYECKUX U 3BYKOBBIX SIBIICHUH.
B nocnennem ciiydae oTOOpHBIE yCTpOWCTBa PEKOMEHIYETCsS pa3MellaTh B MECTax, IZleé CKOpPOCTb
JIBUKCHHS CpeIbl HaWMEHbINas, MOTOK 0e3 3aBUXPEHUH, T.e. Ha NPSIMOIMHEHHBIX YyYacTKax
TpyOOIIPOBOJIOB, NMPH MAKCUMAIBHOM PACCTOSHUM OT 3allOPHBIX YCTPOMCTB KOJIEH, KOMIIEHCATOPOB U
JOPYTUX THAPABIMYECKUX COCTUHEHHIL.

Ecnu nynbcupyroliiee AaBieHne cpepl, TUAPOYAapbl HEBO3MOKHO UCKIIOUYUTh, TO HEOOXOIMMO
NPUMEHSTh TacuTenb mynbcarnuii (memmndep) MJIBI'.408861.0024amiero npou3BoACTBa WK JAPYTHE
Mepbl (meTeo0pa3Hble YCIIOKOUTEIH W T.I1.), YTOObI HE JOMYCTUTh TOBPEXKICHHS WM pa3pbiBa
MeMOpaHBI TaTYHKA.

2.1.4. Mexanunueckue Bo3zeicTBusA (BHOpallMi, OJWHOYHBIC yAapbl) Ha JaTddK B MECTE
YCTAaHOBKH HE JIOJDKHBI MPEBBIIATh 3HAYCHHM, COOTBETCTBYIOIIMX ucnoimHeHHto G2 mo
I'OCT P 52931-2008 Hubpauuu ¢ wacroroit (10-2000) ', ammauryma — 0,75MM, yckopeHHe
98 m/cex”; mo 1000 ymapoB ¢ yckopernem mo 100Mm/cex’ ¢ LINTEIBHOCTBIO YIAPHOTO HMITYIIbCA
(2-50) m9).

2.1.5Oxkpyxaroras cpefia He J0JDKHA COJIepKaTh MPUMeCceH, BHI3BIBAIOIINX KOPPO3UIO AeTajeH
JATYUKOB.

2.1.6 JlarTuynku nipeTHa3HAYEHBI JJIs1 SKCITyaTaIlliu TOJIBKO BO B3PHIBOOE30MACHBIX YCIOBUSX.
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2.2. IloaroToBKa 1aT4YNKa K HCIOJb30BAHUIO

2.2.1 Tlpu mnonyuyeHWH JaTYMKA C 3aBOJA H3TOTOBUTENSI €ro HEOOXOAMMO paclakoBaTh,
MIPOBEPUTH KOMIUIEKTHOCTh, OTCYTCTBHE MEXaHUYECKUX MOBPEXIeHUH. O3HAKOMUTHCS ¢ TPABUPOBKOM
Ha KOXYyXe W YOEIUThCs, YTO JaBJIEHWE, THUM BbIxogHoro curHama (4-20 mA), Kjgacc TOYHOCTH
COOTBETCTBYIOT TPEOYEMBIM.

2.2.2 Jlatuuk moctynaeT ¢ KabeIbHON YacThI0 COSIUHUTES ISl TIOIKJIFOUCHHS K IMHUU CBSI3H.
JIuHMA CBS3U JIOJDKHA TIPEACTABIATH COOOH Kabenb Kpyrjiaoro cedeHus c pesuHoBoil wim [IXB
m3oJsuen ¢ nByms skuiamu. Cedenme xui kabens ot 0,35 MM mo 1,5 MM Hapyxnpiii quametp
kxabeing ot 8 no 10 MM

[Topsimok moacoenuHeHus kabemnst K KaOeIIbHOM YaCTH COCIMHUTEIS TIOKA3aH Ha PUCYHKE 3.

Pazgenka kabens

iy

|

. CKDYTHTL W 320y IHTD

Orseprka
a 0 B
W3Bneuenue KaGenpHbIil BBOJ B pa300paHHOM BUJIE KaGenbHblii BBOJ B
KOHTAaKTHOH coOpaHHOM BHJIE
KOJIOJKU c kabenem

Pucynok 3 - Ilopsiiok noacoequHeHuss Kadesisi K KadeJabHOIl YacTH pa3béma

1 - cieuBUHT, KOTOPBIH 3aKperIIeT KPBIIIKY Ha JaTYUKE U 00eCleYrBaeT repMETUYHOCTh COeTUHEHUS
TOJIOBKM BHHTA U KPBIIIKK KaOEJIBHOTO BBOJIA, 2 - KPbIIIKa KaOEIbHOTO BBOJA, 3 - PE3MHOBOE KOJIBLIO,
4 - maiida, 5 - raiika (3, 4 -37IEMCHTHI CaJbHUKOBOTO YIUIOTHCHHS), 6 - KOHTAaKTHas KOJIOJKA
Ka0elnbHOIro BBOJIA, / - MPOKJIAAKa I FepMETU3alUN COETUHEHUS KPBIILIKH C KOPIYCOM JIaTYHKA.

[MoaxmrodeHnne kabenss K KOHTAKTHOM KOJIOJKE M TepMeTH3aIis KaOelIbHOTO BBOJA JaTYMKOB
MIPOU3BOJIUTCS B CIEIYIOIIECH MOCIE0BATEILHOCTH.

OTkpyunBaeTcst CHenBUHT 1, CHUMAaeTCsl KaOeNbHBI BBOJ M MPOKIAAKAa 7, BHIHUMAETCS
KOHTaKTHasl KOJIOJKA C MOMOIIBIO IJIOCKOW OTBEPTKH C IIUPUHOM paboueid yacTh He Ooinee 3 MM.
PaznenwiBaercs kabenb B COOTBETCTBHH C pUCYHKOM. Ha pa3nenaHHbiii kabenb HaJIeBaIOTCS SJIEMEHTHI
YILIOTHEHHS: Taiika 5, mraiiba 4 u pe3nHoBoe Koubio (mpokiaaka) 3. Kabeab BCTaBIsSETCS B OTBEPCTHE
KpBIIIKA KaOeIhbHOTO BBOJA M MPOTATHBACTCS uyepe3 He€ Ha JUMHY, YIOOHYIO A TOJKITIOUYSHUS
Kkalenst K KOHTakTHOM komjonke. OronéHHas Kuia KaOels BCTaBISETCSl B COOTBETCTBYIOIIEE
KOHTAaKTHOE THE3JI0 10 YPOBHS H3OJSAIUM M 3aXMMaeTcs BUHTOM. Kabenb BMecCTe ¢ KOHTaKTHOM
KOJIOJKOI 6 BhITacKMBaeTcs B OOpaTHOM HAampaBiICHUH 10 MOMEHTa (PUKCAllMU KOHTAKTHOM KOJOIKHU.
[Tpu 3TOM HepaszmenaHHas 4acTh Kabensl JOKHA 3aHMMATh KaHall KaOelhbHOro BBOJA MO BCEH €ro
auHe (Kak MoKa3aHo Ha PUCYHKE 3 «B»). B kKaHall CalbHUKOBOTO YIUTOTHEHHUSI BCTABJISIFOTCS 3JIEMEHTBI
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VIUIOTHEHUSI - PE3WHOBOE KOJBIO 3, Immaiiba 4. 3arsruBaeTcs railka 5 Tak, 4ToObI KOJBIO 3 TYrO
oOxumMano kabens. Ha kpbliky 6 ogeBaercs pe3uHOBast MPOKIIaaKa 7.

Korga Heo6X0aMMO NOJKIIOUNTh JaTUMK K JIMHUU CBA3M, KaOeIbHbIN BBOA B COOPAaHHOM BHUJE

YCTaHABJIMBACTCSI HAa KOHTAKTHYIO KOJOAKY JaTyuka M 3akpervisiercss crmen BuHTOM 1. Ilpm stom
repMETU3UPYETCS TPU MECTA, Yepe3 KOTOPhIE BiIara M *MJIKOCTh MOT'YT IIONIACTh I0J] KaOeIbHbIN BBOA
natynka. BBoa kabemnst Kpyriaoro ceueHus TepMETU3UPYETCs CATbHUKOBBIM YIIJIOTHEHHEM, COSIMHEHHUE
JaTYuK - KaOedbHbI BBOJA YIUIOTHAKOTCS Mpokiankod 7. CoelnHEHHME CHELl BUHT - KpbIIIKa
TepMETU3UPYIOTCS 3a CYET CIIEUAIBHOTO MPO(UIIS TOJIOBKY CIell BUHTA. HapylieHne repMeTuyHOCTH
B JIIOOOM U3 YKa3aHHBIX MECT MOXKET MPHUBECTH K OTKa3y AAaTyMKa W3-3a MOMAJaHMs B HErO0 BOJBI U
Biard. [Ipu mpaBuibHOM cOOpKe y3/1a MOJIKIIOYEHHUS JHMHUU CBSA3M K JATYMKY TOMNAJaHUE BOIBI U
BJIard B IaTYUK UCKIIFOYEHO.
BHUMAHHME: ECJH IPU MOHTAXE JIATYMKA IO KAKOH-IUEO NPUYUHE
JOIIYWIEHO HAPYHIEHHUE B YKA3AHHBIX YIIVIOTHEHHUAX, HEOBXOIUMO
NPUHATH AOINOJHUTEJBHBIE MEPHI 110 3AIIMTE OT NOINAJAHUSA BOAbI U
BJATH. OJHAKO B TOM CJIYYAE NPEANPUATUE-U3TOTOBUTEJb HE HECET
OTBETCTBEHHOCTH 3A OTKA3 JATUYMKA, BBI3BAHHBINA MOMMAJTAHUEM B HEI'O
KNKOCTHN.

2.2.3 llepen ycraHoBKOW pJaTyMka Ha pabodee MecTO HEOOXOIMMO TPOBEPHUTH €ro
paboTtocnocoOHOCTh. I 3TOro AaT4MK MOAKIIOYAETCS K JIMHUU CBSI3M 110 JIBYXIIPOBOJHOW CXeMe,
IPUBENEHHON Ha pUCYHKE 4.

+ 1
G | — >
- — D
Ry

I

G - ucrouynuk nutanus, D — natuuk R, — conpoTuBieHne Harpy3Ku.

PucyHok 4 - Cxema BKJIIOYEHHUS JATYHKA MPH €ro NpoBepKe

BoixogHOl TOK JaTumka ompenensiercd Mo najeHuro HampsbkeHus Ha R,. ComporuBieHue
Harpy3ku R; MOXeT CTaBUThCS KaK B IUTIOCOBYIO, TaK MU B MUHYCOBYIO IleNb Jartuuka. Bwmecto Ry
MO>XHO BKJIIOYMTh MHWJIJIMAMIIEPMETP, COOTBETCTBYIOILIErO Kiacca TOYHOCTH, M 3aMEpATh BBIXOJHOU
TOK HETMOCPEJCTBEHHO 10 HeMY. BBIX0OMHOM TOK Aatunka 0e3 mojayu u30bITOYHOTO JABJICHUS TOJDKEH
HaxoauThest B mpenmenax (3,92-4,08) mA. IlpoBepka gaHHOTO IMapamerpa ITO3BOJUT H30€XkKaTh
HEO0OOCHOBAaHHBIX MPETEH3UH K M3TOTOBHUTENIO MO OTKAa3aM, BO3HUKIIKMM TpU JaibHEHIIel padore ¢
JATYUKOM.

[IpoBepka METPOJIOTHUYECKUX XapaKTEPUCTHK JaTYMKa MmpoBoAuTcs B ycnoBusix Kull
(MeTposoruueckoii 1abopaToprun) B COOTBETCTBUH € pa3zeiioM 3 HacTosmero PykoBoacTa

2.2.4 MoHTax JaTyvKa MpH MOAKIIOYEHUN K MAaruCTpalid JOJHKEH MPOU3BOJUTHCS TOJIBKO B
crenuanpHble THE3MA. Pa3MeTka MOHTAaXHBIX THE3Z NOJ JATYMKM M IPUMEP YCTAaHOBKU JaTYMKA
IIPUBE/ICHBI HA PUCYHKE D.
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[epMETHYHOCTh COCMUHEHUS JaTyhka ¢ paboyeld Maructpanbio (PUCYHOK 5) J0mKHA
o0ecreunBaTbCs yIJIOTHUTEIbHON mpokinaakon (koibiom) MJIBI.754176.020 yis  1aT4uikoB ¢
nprueMHON Toj0cThio B mryrepe (M20, M12), yrioTHUTEIBHBIM pe3uHOBBIM Kosbiiom 017-020-19
JUIS TaTYUKOB ¢ OTpeiTo MemOpanoit (OM20, OG1/2), 024-028-251s1 AaTYMKOB C OTPHITOM
memoOpanoit (OG3/4),BXOaAIIMMH B KOMITJICKT ITOCTABKH.

Pe3uHOBBIE KONBIA IS JATYUKOB C OTPBHITOW MeMOpaHOil mepen YCTaHOBKON HEOOXOIMMO
CMa3plBaTh CMa3KOW WHEPTHOM K MaTepHally KoOJIell, WIM CMaduBaTh pabodeil IKUIKOCTHIO.
[ToBepxHOCTH KOJIEIl, a TAKXKE COMPITaeMbIX MOBEPXHOCTEH JOJKHBI OBITh YHMCTBIMU, HE COACPKATh
aOpa3uBHBIX MPOJYKTOB U MPOTYKTOB KOPPO3HH.

VYIIOTHEHUE ¢ MOMOIIBI0 PE3UHOBBIX KOJEI He TpeOyeT MPUIOKEHHS OOJBIINX YCHIUN MPH
3aKpYYMBAHUH M periiaMeHTupyetcs BenuanHon 20Hm.

Ecnmu matumk monkioyaeTcs K MarucTpaid ¢ MOMOINBIO COCNUHUTENbHBIX JHUHHMA, TO OHH
JIOJDKHBI TIPOKJIABIBATHCS TaK, YTOOBI MCKIIOYMTH 0Opa30BaHUE T'a30BBIX MEIIKOB (MPH M3MEPECHUH
JIABJICHUS JKUJAKOCTH) WM TUAPABIMYECKUX IPOOOK (P M3MEPECHUH IaBJICHUS Ta3a).

3anpemaercss HMCHOJb30BaTh YIUIOTHEHHE MO pe3nde (makas, JeHta D®YM) s
o0ecrieyeHUs] TePMETHYHOCTH CO€JIMHEHHsl, TaK KaK B JTOM CJy4yae MO:KeT MNPOU30IHTH
NnoBpesieHue MeMOpaHbl 00JbIIMM HM30BITOYHBIM JaBJIeHHEM IPH 3aKPYYMBAHMH NATUYMKA B
3aMKHYTBI 00BE6M KUAKOCTH. MOHTAXK JaTYMKA HA pafoyee MeCTO OCYHIECTBISETCS TaeYHBIM
KJIIOYOM 32 IIeCTUTPAHHUK IITYlepa.

3anpemaercss HCHOOJAb30BATHL KOPIYC /JAaTYMKA B KadyeCcTBe JJIeMEHTa MOHTAXKa,
AeMOHTaka Wiau Kpemenus. [lpm MoHTake 3ampemaercsi MPUKJIAAbLIBATH YCHJIUSI K KOpPIyCY
AAaTYMKA, B TOM YHCJIe ¢ MOMOIIbI0 TPYOHOr0 KJIK4Ya, BO H30eKaHNe ero MOBPesKIeHUs.

Bo u3be:xaHue BbIX0a U3 CTPOA JAaTYUKA 3anpeniaercsi OTKpyunBarh raiiky M27x1,5,
KPensiuyl COeTHHNTETb (CM. PUCYHOK 1).

2.2.5 KaGenb, COeMHSIOMUNA TaTYUK C OCTAIbHBIMUA MPUOOPAMH, COCTABIISICT JIMHUIO CBSI3H,
KOTOpasi TOJDKHA MPOKIAIBIBATECS BIATH OT CHJIBHOTOYHBIX JJIEKTPUYECKHX Iierneil. CUIbHOTOYHBIE
JNEKTPUYECKUE MM SBISIOTCA HE TOJNBKO HCTOYHUKOM TIOMEXH, HO U HUCTOYHHKOM 3.1.C.,
HANPSDKEHUE KOTOPOM, CKIIABIBAsCh C HANpPSDKEHWEM HCTOYHMKA THTAHUS, MOXET TPUBECTH K
MOSIBJICHUIO BBICOKOTO HAMNpsKEHHs W Mpo0or0 naTdrka. MICTOYHMKOM BBICOKOBOJIBTHBIX MMITYJIHCOB
HANPSDKEHUS U3-32 HABOJIOK B JIMHUW CBSI3M MOTYT CTaTh TPO30BBIE paspsasl. [loaTomy B Mecrtax, rie
BO3MOXXHO BO3JCHCTBHE TPO30BBIX pa3psioB WIM JPYrUX CHUJIBHBIX DSJEKTPUYECKHX TOJeH,
HEOOXOUMO TPHUMEHSTh CHEIUAIBHBIE MEPBI 3aUTHI, a TAKXKE HMCIOJIB30BATh OJIOKU TPO303AIIUTHI
MUJIA-BI'3-301.

2.2.6 llpu HamuuuM CUJIBHBIX OJEKTPOMAarHUTHBIX TIOJeH HEOOXOAMMO NPUHUMATH

JOTTOJTHUTEIBHBIC MEPhl 3allMThl JAaTYMKOB OT WX BiausHus ("PykoBoacTBO MO 3KcIIyaranuu’
MJIBI'.406233.03®D, vacts 1, 1. 2.2.8).
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2.3 Ucnoab30BaHue JaT4YNKA

2.3.1Mepsbi 6€30MMacHOCTH TIPU UCIIOJI30BAaHUH JaTUHKa.

1) s obecnieueHus TpeOOBaHUI MO 3JIEKTPOOE30MACHOCTH HEOOXOMMO:

- IOJKIIIOYEHHUE JaTYUKa MPOU3BOAUTH B COOTBETCTBUE C PUCYHKOM 4 MEPCOHAIOM, UMEIOIINM
JIOMyCK K paboTe Ha 31ekTpoycTaHoBKax HampspkeHueMm 10 1000B u 03HaKOMIIEHHBIM C HACTOSIIUM
PO;

- UCTIOJIB30BATh OJIOKM MUTaHUs, cOOTBETCTBYIoIME TpeboBanusm ['OCT 12.2.007.0-75.

Pexomennayercs wucnonb3oBanue OmokoB mwmranus  MUWUJIA-BI1-104, MUJIA-BII-106,
MUJIA-BII-109.

JlaTuuk 1O CTEMEeHW 3allUThl YelIOBEeKa OT MOPAKEHUS SIEKTPUYECKUM TOKOM OTHOCHTCS K
knacey |l mo F'OCT 12.2.007.0-751 umeeT XxapakTEepUCTHKH IO 3JEKTPOOE30MacHOCTH, YKa3aHHbBIC B
nyHkrax 1.2.5, 1.2.6.

[MoaxrodeHre U OTKITIOYCHHE JAaTYUKA TOJDKHO MTPOBOAUTHCS MPU OTKJIIOYEHHOM MUTAHUH.

2) JIOMONMHUTENBHO I COOJIOAEHUS TpeOOBaHUN MO OE30MacHOCTH paboT HEOOXOIUMO
YYUTHIBATH, YTO:

- MakCHUMajbHOE JaBjieHHe (CTaTHYeCKOoe WM JHHAMHYECKOE) B MAruCTpajid HE JOJDKHO
MPEBBIIIATH BEPXHETO Mpeeia N3MEPEHUS TaTINKA;

- MOAKJIIOYEHHE JaTYMKa K MarucTpajd JOJDKHO NMPOU3BOAUTHCS MPHU OTCYTCTBUU JABIICHUS B
MECTE YCTAaHOBKH JAaTYUKA.

2.3.2Bxirouenne narynka

1) [epen BKIIOUCHUEM JAaTYMKA POBEPUTH:

- cobmromenue TpeboBaHmii myHkTa 2.1 EIMMaTHYECKHME YCIOBHS, COCTOSHHE W CBOMCTBA
U3MEPSIEMOM Cpe/ibl, HearpecCUBHOCTh OKPYIKAIOLICH CPEIIbI);

- OTCYTCTBHUE 3JIEKTPOMAarHUTHBIX [TOMEX, YPOBEHb KOTOPBIX MPEBBINIAET AOMYCTUMBIN Mpeen
(2.2.9);

2) YcTaHOBUTH IaTYMK Ha pabodee MecTo, coOiroaas TpeboBanus MmyHKTa 2.2.4.

[TpoBepuTH OTCYTCTBHE HAMPSHKEHUS MEXKTY KOPITYCOM JaTYHUKA, MUTAIOMIUMHU U CUTHAIbHBIMH
muHaMu (3aMep MEPEMEHHOTO U TMOCTOSIHHOTO HANpPSDKEHUsST MPOBOIUTCS M3MEPUTEIBHBIM MPUOOPOM
CO BXOJHBIM corpoTuBieHueM He MeHee 10 MOwm).

Hannuyue HanpsiKeHHsI MeXKIy KOPIYCOM [JaTYMKA M NUTAIIMMH IIHMHAMH MOXKeT
SIBUTHCS MCTOYHHKOM MOMeX, a MPHU 00JILIIONH BeJMYHHe, MPeBbIIAIIeH HANpPsKeHne MPo6os
U30JISIIIUM JAaTYNKA, IPUBECTHU K €ro 0TKa3y.

3) [MoaxmouYnTh MaTYMK K JIMHUU CBS3U B COOTBETCTBUE C PUCYHKOM 4, ¢ yU4€TOM TpeOoBaHUI
MyHKTOB 2.2.2, 2.2.3, 2.2.5, 2.2.8aT4nk rotoB K padoTe.

[Ipn mpoBeneHWH NYCKO-HAIAJOYHBIX pPAa0OT, KOTIa MPOU3BOAMWTCS CIMB M 3allOJHCHHE
CUCTEMBI, MPOUCXOIAT OpOCKM JuMHaMu4eckoro aapieHus. Ha BpeMs MOJOOHBIX MEpPEeXOAHBIX
MPOLIECCOB JATUYUK HEOOXOAMMO OTKIIOYATh OT CHCTEMBI, YTOOBI MCKIIOYUTH MOBPEKIACHHUE JAaTUMKA
BBICOKHM JIMHAMUYECKUM J1aBJICHUEM.
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3 TEXHUYECKOE OBCJIY KUBAHUE
3.1 Mopsaaok TEXHHYECKOTO 00CTYKUBAHMS

3.1.1 Texuuueckoe 0OCTy)XKHBaHWE, BBHITIOJHIEMOE MOTpPeOUTENIeM MU OOCTYKHUBAIOMIEH €ro
OopraHu3aiei, BKJIIOYaeT B ce0s MPOBEPKY BHEIIHETO0 BHJA, MPAaBUIBHOCTb 3JIEKTPHUECKOTO H
MEXaHUYECKOTO MOJKIIOUYCHUS, YCIOBHIA IKCIUTYaTallii B COOTBETCTBUU C TPEOOBAHUSM ITYHKTA 2.

3.1.2 Texuuueckoe 0OCTy)XKMBAaHUE, BBIIOJHIEMOE IIEHTPAMU CTaHIAPTU3ALUN WU
aTTECTOBAaHHBIMHU ISl 3TOM IETM METPOJIOTUYECKHMHU CITy)KOaMHM, 3aKII0YaeTCsl B TEPHOIHMYECKON
MIOBEPKE JIaTYHUKOB.

3.1.3. Ilpu BeITyCKE W3 TPOU3BOJACTBA JATYUKH MPOXOIAT TIEPBUYHYIO TIOBEPKY.
[lepronnyeckas moBepka JaTYUKOB MPOU3BOAMTCS MPH IKCILTyaTallud HE PeKe OJHOTO pasa B ISTh
JeT B CpPOKH, YCTaHABJIMBAGMbIC PYKOBOIUTEIEM TMPEANPHUATHS B 3aBUCHMOCTH OT YCIOBHM
IKCIUTyaTaIiH.

[lepmomuyeckass TOBEpKa, a TaKKe HW3MEPEHHE TapaMeTpOB TMepe] YCTAaHOBKOH IS
HKCIUTyaTallMi JaTYUKOB JOJDKHBI TPOBOJUTHCS 110 HUKETIPUBEIEHHON METOIUKE.

3.2 MeToauka TNOBepPKHU

3.2.1BBenenue

Hacrosmas Meronrka ycTaHaBIUBaeT METOJIbI U CPEACTBA NEPUOANYECKOI MOBEPKHU JaTUNKOB
nasinenus MUJIA-13[1-M.

[IpencraBieHHbII Ha  MOBEPKY MAAaTYUK JOKEH HMMETh NAaclopT WM JOKYMEHT, €ro
3aMEHSIONINIA, a TAKXKE MPOTOKOJIBI MPEABIIYIIHX TOBEPOK (IPU OYSPEIHOM MEPUOINICCKOM MTOBEPKE);

MeX1noBepOUYHbII HHTEPBA JATYMKOB — SJIET.

3.2.20mnepanuu mMOBEpKH

[ToBepka 1aTYMKOB MPOBOIUTCS MPU HOPMATBHBIX YCIOBUSX, YKa3aHHbBIX B 3.2,4.1.

[lpr mpoBeneHHH TOBEPKH IATYMKA JIOJKHBI BBIMIOJHATHCS OIEpAIlMd B COOTBETCTBHH C
Tabnuiei 2.

Tab6muna 2
HaumeHoBaHue onepanuu HoMmepa nyHKTOB B MeTOAMKE
Buemnuit ocMoTp 3.25.1
OmpoOoBaHue 3.2.5.2
IIpoBepka repMeTUHYHOCTH 3.25.3
Omnpenenenre OCHOBHOM MOTPEIIHOCTH U BapUaAIlK BBIXOTHOTO 3254
CUTHaJa T
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3.2.3CpezncTBa NOBEPKU

[Tpu npoBeeHNH MOBEPKHU JOJDKHBI OBITh TPUMEHEHBI CIICTYIOIINE CPEICTBA H3MEPCHHS

1) Mynerumerp uudposoii Agilent 34401A, knace Tounoctu 00,0026 mpu u3mepeHuun
HaIPsHKEHUS MTOCTOSTHHOTO TOKa, Kiacc TouHoctr 0,014npu u3MepeHun NOCTOSTHHOTO TOKA.

2) Vcrounuk nmuTaHus NOCTOssHHOTO Hanpspkenus b5-44.TY 4E83.233219-78Hamnpsokenue
0 - 30B.

3) Manometp obpasuossii UIT/L TY 25-05.2372-79.Y | = 0,06; 0,1; 0,15 % npenenos
n3mepennit ot 0,00610 16 MITa.

4) Manometrp rpy3onopmHeBoit MII-6 2 paspsma, TOCT 8291-83y(= 0,05 % ot
U3MEpSIEeMOro JaBlieHus B quana3one u3mepenuii ot 0,0610 0,6 MITa.

5) Manomerp rpysonopmHeBoii MII-60 2 paspsma, 'OCT 8291-83y(= 0,05 % or
U3MEpSAEeMOro JaBlieHus B quana3oHe u3mepenuii ot 0,6 1o 6 Mlla.

6) bapomerp BPC-1 61'2.832.037TY. Ilpenenst usmepennii 600...1100rI1a. ITorpemnocts 33
ITa.

7) BoneT™eTp yHuBepcanbHbIi mudposoit GDM-78261 bazosas morpemtHocts ot 0,0035%.

8) Mepa 2IEKTPUUYECKOrO COMPOTUBJICHUS MOCTOSIHHOIO TOKa MHoro3HauHas P3026-1.
Kiacc Tounocru: 0,002/1,501(9. Jwuamazonsl: cemb aekan oT 10x0,010m go 10x100000m

Ilpumeuanusn

1 /lonyckaemca npumensms cpedcmea usmepenuti u 060pyo0osanue ¢ XapaKmepucmuKamu He
Xyoice YKA3aHHbIX.

2 Cpeocmsea  usmepenuti O00adCHbL Oblmb nosepenvl 6 coomeemcmeuu ¢ "Illopsaokom
npogedeHUss No8epKU Cpeocms usmepenuti, mpebo8aHusiM K 3HAKY MNOGEPKU U COOEPHCAHUIO

ceudemenvcmea o nosepke" ymeepoicoennom npuxazom N 1815 Mununpommopea Poccuu om 2 urons
2015 2o00a.

3.2,4Y cnoBus MOBEPKU

3.2.4.111pu npoBeCHUH IOBEPKH JIOJIKHBI OBITH COOJIIOJICHBI CIETYIOIUE YCIOBUS:

1) laTurKu TOJKHBI OBITH YCTAHOBJIEHBI B paboUee MOJIOKEHHE B COOTBETCTBUH ¢ 2.2.4;

2) Temmeparypa okpyskaromiero Bosayxa mioc (20 + 5FC. [laruyuk mnpeaBapuUTEIbHO
BBIJICP)KUBAIOT MPH YKa3aHHOW TeMIiepatype He MeHee 1 4;

3) Atmochepnoe nasienue ot 84,0kI1a no 106,7xI1a (ot 63010 800MM pT. CT.);

4) Hanpsikenue nutanus (24 + 0,48)B mocTossHHOTO TOKa;

5) ConpoTHBIICHUE HATPY3KU BHIOMPACTCS B COOTBETCTBUH ¢ TpeOoBaHusimu 1.2.4;

6) Bbimepkka gaTdnKa repej HayajaoM MOBEPKH MOCIe BKJIIOYCHHUS MUTAHUS JODKHA ObITh HE
menee 0,54y,

7) BuOparusi, Tpsicka, yAapbl, BHEIIHHE JIEKTPUYCCKUE U MArHUTHBIC MOJIsI, KPOME 3E€MHOTO,
BJIMSIFOIIME HA PA0OTY AaTYKMKA, JOJDKHBI OTCYTCTBOBATS.

3.2.4.2 Ilepen mpoBEeACHHEM TIOBEPKHU CIIEAYyEeT TPOBEPUTh TE€PMETUYHOCTh CHUCTEMBI,
COCTOSILIICH M3 COCAMHUTENBHBIX JIMHUM M 00pa3loBbIX NMpHOOpOB, naBieHueM, paBHbIM 120 % or
BEPXHETO Tpejiea U3MEPSHHN MOBEpPSEMOro Aardyuka. [Ipu ompenesieHuH TepMETHYHOCTH CHCTEMY
OTKJIFOYAIOT OT YCTPOMCTBA, CO3/aromiero jaavieHue. CUCTEMY CYMTAIOT TePMETHYHOM, €CIIM TOCIe
TPEXMHUHYTHOH BBIIEPXKKHU TOJ AaBJICHHEM B TEUCHHE IMOCIEAYIOIIUX 2 MUH B Hel He HaOiromaeTcs
NaJICHUS 1aBJICHUS.
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3.2.5 IIpoBeneHne MOBEPKU

3.2.5.1 [lpu BHEmIHEM OCMOTpPE JODKHO OBITh YCTAHOBJICHO COOTBETCTBHE JaTYHKOB
CJICAYIONIMM TPEOOBAHUSAM:

1) TloBepsiemble HOATYUKKH HE JODKHBI HMMETh TOBPEXKICHUH, NPEMIATCTBYIOMUX HX
MPUMEHEHHUIO;

2) Ilpu nepuoAMYECKOW TMOBEpKE MAaTYMK JOHKEH HMETh MAclopT HIH JOKYMEHT, €ro
3aMCHSIOIINM

3) MapkupoBKa JaT4yiKa JODKHA COOTBETCTBOBATH IAHHBIM, YKa3aHHBIM B MACIIOPTE.

3.2.5.2 OnpoboBaHueaTIYNKA IPOBOJAUTCS IO MeToArKe 2.2.3.

3.2.5.3 T'epMeTHYHOCTH JATYUKOB TPOBEpPAIOT 1o Mertoguke 3.2.4.2. Jlomyckaetcs
ompesieNieHue TEPMETUYHOCTH JaTYMKa COBMEINATh C ONPEICIICHUEM TePMETUYHOCTH CHUCTEMBI,
npoBoaumMoin 1o 3.2.4.2.

3.2.5.4 OnpenenenneocHoBHOM morperHocTH (Y) u Bapuanuu (V) BEIXOJIHOTO CUTHANA.

Jlnist ompe/esieHusl OCHOBHOM TOTPEIIHOCTH M BapHallUU TPOU3BOIAT 3aMEPbl HE MCHEE ueM
IpU MATH 3HAYCHUSX H3MEPSIEMOro JABJICHHS, PACIIOJIOKEHHBIX PAaBHOMEPHO [0 BCEMY IHAINa3OHY,
BKJIIOYass MUHMMAaJIbHOE U MaKCHMaJbHOE, IPU MPSAMOM (TaBJICHUE MEHSETCS OT MHUHHMAJIBHOTO JI0
MaKCHMAJIbHOT0) U 0OpaTHOM XOji¢ (1aBIeHHe MEHSIETCS OT MAaKCUMAJIbHOTO JI0 MUHUMAJIBHOTO).

Jlns  mpoBelCHUST W3MEPEHHUI  WCIOJB3YIOT THIIOBYIO CXEMy BKJIFOUYEHHS TPUOOpOB,
npuBen€HHYI0 Ha pucyHke 4. Jis 3amadd U3MepseMOro [aBJICHHS HCIOJIb3YyeTcsi 00pa3IoBbIii
3aJaTYUK JABJICHUSA, a Ui HM3MEPEHHs BBIXOJHOTO CHTHAJa JaT4hka — OOpas3IoBBIC CpEACTBA
U3MEPCHUS TOKA.

3aMepbl POU3BOIAT OJHUM M3 CICAYIOIIUX CIIOCOOOR:

1) mo oGpasoBoMy nprOOPY 3a1a4K AABJICHUS HA BXOJIE JaTUYMKA YCTAHABIMBAIOT H3MEPAEMOEC
JIaBJICHHUE, a TI0 00Pa3I[0BOMY M3MEPHUTEIIO OMPEICIIAIOT BBIXOHON CHTHAJ JaTUNKa,

2) pacCUMTBHIBAIOT MO CIEAYIOIUM (OpMyJaM BBIXOJHOW CUTHAN JAaTYMKa JJIS BBIOPAHHBIX
3HAYCHUU U3MEPSEMOTO JTaBJICHUS:

Yp:YH+(YB'YH)xP/RnaX (2)

rae Yp=(lp) — pacueTHOE 3HaUEHME BBIXOJHOTO CHTHAIA, COOTBETCTBYIONIEE U3MEPSEMOMY JAaBICHUIO
P, MA;

Y3, Yy — COOTBETCTBEHHO BEpXHEE M HIDXKHEE MPe/IebHbIE 3HAUSHUS! BEIXOJHOTO CUTHANA, MA,

Y :-Y y — nuara3oH n3MEHEHN BBIXOIHOIO CUTHANIA, MA;

Pmax— BepxHuii ipeaen usMepeHus nosepsieMoro natuuka, Mlla;

P — 3nauenue uzmepsiemoro nasienus, Mlla.

N3mensist naBieHHe, YCTaHABIMBAIOT PAcueTHOE 3HAYCHHE BBIXOJHOTO CHUTHANA JIATYMKA IO

00pa3oBOMY U3MEPUTEITIO, a 3HAYCHHE JTaBJICHHS (GUKCUPYETCS 10 00pa3IoBOMY IPUOOPY U3MEpPEHUS
aBICHUS.
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OCHOBHYIO MOTPEITHOCTH Y B IPOIICHTaX OT JHWana3oHa BBIYUCISIOT TSl KQKIOTO U3 3a/IaHHBIX
3HAa4YeHUH JaBieHHS 10 popMmyie:
IpY MTOBEPKE CIIOcO00M, yka3aHHbIM B 3.2.5.4.1),

y=(Y-Yp/(Ys-Y,) x100, (3)

rae Y- BBIXOZ[HOﬁ CUTHAJI, COOTBCTCTByIOH_II/Iﬁ 3aIaHHBIM 3HAUCHUIM J1aBJICHUS,
IIpY MTOBEPKE CIIOCO00M, yKka3aHHbIM B 3.2.5.4.2):

yz(Pn'P)/Pmaxxlooa (4)

rae P, - 3Hadyenue nasnenus1, Mlla, coorBeTcTByIO1IEE pAaCUETHOMY BBIXOJJHOMY CUTHAITY JaTYUKA,;
P - nmelictBuTenbHOE 3HaUEHHE U3MEpseMOTO naBieHusd, Mlla:
Prmax - BEpXHUI mpeie u3MepeHuii mpoBepsieMoro aarauka, Mlla.

OcCHOBHasl TIOIPENIHOCTD JAaTYMKa paBHA MAKCUMAIbLHOMY M3 BHIYMCIEHHBIX 3HAYEHUIA.

3.2.5.5. Bapuanutoo BbIxogHOTO curHajiga (Ys) B MPOIEHTAaX OT JUara3oHa BBIYUCIISIFOT IS
Ka)KJI0TO 33/1aBa€MOT0 3HAUEHUS IaBJICHUS 10 (hopMymam:

JUIs crioco0a, ykazanuoro B 3.2.5.4.1),

Ys = |(Y -Y ) / (YB - YH) | x 100, (5)

rae Y, Y' - 3HaueHUs BBIXOAHOTO CHUTHAJIA HA OJIHOM M TOW >K€ TOYKE HM3MEPSIEMOTO JaBJICHUS
COOTBETCTBEHHO MU MPSMOM U 0OpaTHOM XO[I¢;
JUIs crioco0a, ykaszanuoro B 3.2.5.4.2),

Ys = |( P - Pl)lﬁaxl x 100, (6)

rie P, P' -3HaueHus naBieHus, COOTBETCTBYIOIME OJHOMY U TOMY € BBIXOJAHOMY CHUTHAIly
COOTBETCTBEHHO IPU MPSMOM U 0OpaTHOM XO[IE;
Pmax - BEpXHUII ITpeien U3MEPEHUN IPOBEPSIEMOT0 JaTUUKa,
Bapuanus BBIXOJHOTO CUTHala AATYUKA PaBHA MAKCUMAJIBHOMY M3 BBIYMCIICHHBIX 3HAYCHUU U
He pomkHa npesbimath 0,1 % oTnnanazoHa U3MEHEHHUs! BBIXOJHOTO CUTHAIA.
Jlommyckaercst UIst OIpeieNIeHUs] Bapualuy BEIXOJHOTO CUTHAJIA HCIONIB30BaTh hopmyity (7)

VB=|VH'V0|, (7)
rac yl'I nu yo - OCHOBHBIC HOFpe]_HHOCTI/I JaT4yhuKa COOTBCTCTBCHHO HpI/I HpﬂMOM nu O6paTHOM XO0ze€.

JlommyckaeTcsi BMECTO ONpPENENEeHUs JIeHCTBUTENBbHBIX 3HAUEHUN MOTPEUIHOCTH W BapHalllH
yCTaHABIIMBATh COOTBETCTBUE UX JOIMMYCTHUMBIM 3HAUCHHUSIM.
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3.2.5.6Bp160p 00pa3mnoBbIX CPEICTB U3MEPEHUS Ui ONPEACIICHUs] OCHOBHON MOTPENTHOCTH U
BapHUaLUH.

[Tpu BEIOOpE 00PaA3IOBHIX CPEJICTB JOJKHBI OBITH COOTIOICHBI CIICTYIONTUE YCIOBUS:

a) IIpu MOBEPKE, KOTIa TOKOBBIN BBIXOTHON CUTHAII H3MEPSIETCS] aMIIEPMETPOM:

100% V(AP / Pra® + [AY 1 (Y, - Y.)]* < 0,25 y |, (8)

rae AP - mpenen momyckaeMoi abCOMIOTHOM MOTPEITHOCTH 00pa3oBOro mprudopa, KOHTPOIUPYIOLIETO
BXOJIHOE JaBJICHUE, TIPY 3HAYCHWH JABJICHHS, PAaBHOM BEpXHEMY MpEIeNly U3MEPEHUH MOBEPSEMOTo
JaTYMKa, B TEX XKE SIUHUIAX, YTO U Prnax

Pmax - BEpXHHIA Ipeies M3MEPEHHI MPOBEPSEMOTO TaTIYNKa,

AY - mpenmen jgomyckaeMmMoi  aOCONIOTHOW — TOTPEIIHOCTH — O0pas3IoBoro  mpudopa,
KOHTPOJIMPYIONIETO BBIXOAHON CHUTHAJ, MPH BEPXHEM MPEACIbHOM 3HAUCHHHM BBIXOJHOTO CHUTHANA
TIOBEPSIEMOTO JIaTYHKa,

0) 1pu OBEpKe, KOT/1a BBIXOHON CUTHAJ B BHJIC TIOCTOSIHHOTO TOKA U3MEPSIETCSI BOJIBTMETPOM
10 MMAJCHUIO HAMPSHKCHUST Ha 00pa3I[0BOM CONPOTUBIICHUU:

100% V(AP / Bra)? + [AU / (U, - UD?+ (AR / R)? < 0,25x | y I; (9)

rae AU - npeaen momyckaeMoit abCOTIOTHON MOTPEITHOCTH 00pa3IoBOT0 MprOOpa, KOHTPOITUPYIOMIETO
BBIXOJTHOM CHUTHaJ, IPH BEPXHEM MPEACIbHOM 3HAYCHUH BBIXOIHOTO CHTHAJIA IMOBEPSEMOI0o JTaTuyrKa B
TeX K€ eIMHUIAX, YTO U Umay, MB;

AR - ipenen momyckaeMoi abCOMOTHOM MOTPEITHOCTH 00Pa3I0BOTO COMPOTUBICHHS Ryg;

Ro6 - 3HaueHMe 00pa3oBoro conpotuBieHus, O,

Us, Uy - COOTBETCTBEHHO BEepxXHEE W HIDKHEE Ipe/IeibHbIC 3HAUCHHUS HAIMPSDKEHUS BBIXOTHOTO
CUTHAJIa, U3MEPSEMOTr0 Ha 00pa3I[0BOM COMPOTUBIICHUH, B:

UH = IH X R06a (10)

UB = IB X R061 (11)
IB! IH - COOTBETCTBCHHO BECPXHEC U HUXKHEEC NIPCACIIbHBIC 3HAYCHU A BhIXOJAHOTO TOKA AaTYHKaA.

3.2.6 OdopmieHne pe3yabTaToB MOBEPKU

3.2.6.1 TlonoxxuTenbHbIE Pe3yJabTaThl MOBEPKH CPEJCTB U3MEPEHUM YIOCTOBEPSIOTCS 3HAKOM
MIOBEPKU U CBHUJIETEIILCTBOM O TOBEPKE MJIM 3aIHMCHI0 B MACIIOPTE CPEACTBA M3MEPEHUH, 3aBepseMoi
MOJAMKCHIO TIOBEPUTEIISI M 3HAKOM MOBEPKH. 3HAK MOBEPKH HAaHOCHUTCS B pazzeine "[loBepka” macmopra.

3.2.6.2 [Ipu oTpuLATENBHBIX pE3yJibTaTaxX MOBEPKH, B cooTBeTcTBUHU C [Ipukazom Ne 1815
Munnpomtopra Poccuu ot 02 utonss 2015 r., ohopmisieTCsm3BeeHNE 0 HEMPUTOTHOCTH. JlaTunku K
JaJbHEUIIEN SKCIUTyaTalliy HE TOIYCKAOT.

[Tpumeuanue — JlaTuyuku, HE NOMYUICHHBbIE K AKCILIyaTalldd, MOTYT OBITh OTIIPaBJICHBI HA
PEIPUATHE-U3TOTOBUTENb JJIsi PEMOHTA U MOCIEAYIONIEH MTOBEPKHU.
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4 XPAHEHUE

JlaTuuky MOTYT XpaHUTBHCS KaK B TPAHCIIOPTHOM Tape, ¢ YKJIAJIKOM MO 5 SIIUKOB M0 BBICOTE,
TaK U B IOTPEOUTENILCKOM Tape Ha CTelIaxax.

VYcnoBust XpaHEHUsI TaTYMKOB B TPAHCIIOPTHOM Tape COOTBETCTBYIOT YCIOBUSM XpaHEHHs 3 110
I'OCT 15150-69/lonyckaercs XxpaHeHUE JaTYMKOB B TPAHCIIOPTHOW Tape MPH TeMIEpaType OT MHUHYC
65°C 1o muttoc 85, pu 3TOM HE J0MYCKAETCsl KOHCHCAIS BIIATH.

VYcnoBust XpaHeHHsI JaTYMKOB B moTpeduTensekoit Tape - 1 mo FOCT 15150-69.

Cpoxk nmpeObIBaHUS 1aTYUKOB B YCIOBHUSIX TPAHCIIOPTUPOBAHUS - HE 00JIee TpeX MECSIIEB.

5 TPAHCIIOPTUPOBAHHUE

5.1 JlaTyuku TpaHCHOPTHPYIOTCA BCEMHM BUAAMU TPAHCIOPTA, B TOM YHCJIE BO3AYIIHBIM
TPAHCIIOPTOM B OTAIIJIMBAEMBIX T€PMETU3UPOBAHHBIX OTCEKAX.

Crioco0 yKJIaAKH SIUKOB ¢ U3JETUAMH JOJDKEH UCKIII0YaTh BO3MOYKHOCTh UX IEPEMEIICHNUS.

5.2 VYcnoBus TPaHCIOPTUPOBAHMS JOJDKHBI COOTBETCTBOBATh YCJOBUSM XpaHEHUS S IO

I'OCT 15150-69.
6 TAPAHTUHMHBIE OBSI3ATEJIBCTBA

JlaTuuk  SIBISIETCS  BBICOKOTOYHBIM ~ HM3MEPUTENBHBIM  MPHOOPOM,  BBIMOJTHEHHBIM IO
MHKPORJIEKTPOHHONH TEXHOJIOTHHM, M OTJIWYaeTCsl BBICOKOW HaA&KHOCThIO. [lpu mpaBuiibHOM
AKCIUTyaTalluu JaTYUK He TpeOyeT peMOHTA B TEUEHUE BCETO CPOKA CIYKOBI. Pesikue oTKa3bl, KOTOphIe
MOTYT OBITH CBSI3aHBI C 3aBOACKUMH Je(eKTamMHu NPUMEHSEMBIX KOMIUICKTYIOIINX, BBISABISIOTCS B
MIEPHOJ] TAPAHTUHHOTO CPOKA CITYKOBI.

["apaHTUIfHBIA CPOK CIYXOBI JaT4MKa cOCTaBisgeT 36 MeECSIeB CO JHS €ro MpOJaKd
NOTPeOUTENIO, BKIIIOYAsi XpPaHEHUE Y MIOTPEOUTENS B yIIaKOBKE M3rOTOBUTENA 70 12 MecsIeB.

[Ipu oTka3ze paruMka B COCTaBE CHCTEMBbI HEpPaOOTOCIIOCOOHOCTh €ro JOJ/DKHA OBITh
MOJTBEPXK/I€HA AaBTOHOMHOW NPOBEPKOH JaTunMka. B NpOTHBHOM cilydae AAaTYMK MOXKET OBITh
3a0pakoBaH OIIMOOYHO M3-3a HEHUCIPABHOCTH CUCTEMBI, HEMPABUIBLHOTO BKJIIOUEHUS, OOpbIBA JIMHUMN
cBsi3u U T.11. [1o pe3ynbrataMm MpoOBEpPKU COCTABISAETCS aKT 00 OTKa3e AaTYMKa C YKa3aHHEeM MMPUYHH, IO
KOTOpOM NaT4MK MpHU3HAH HEepaOOTOCIOCOOHBIM, a TAaK)K€ YCIOBUH AKCIUTyaTallu. AKT 3aBepsieTcs
MeYaThIo.

AKT BMeCTe ¢ JIaTYMKOM, 3aIOJHCHHBIM MMAaClOPTOM, aKTOM BBOJA B AKCILTyaTaIlUIO (€Cau OH
HEOOXO/JMM) BBICBUIACTCSI H3TOTOBUTEIIO. VI3rOTOBHTENb NPOBOJUT aHAIU3 TMPUYMH OTKaza W
YCTaHABIIMBAET, MO Ybei BUHE MPOM30MIEN 0TKa3. [loTpeduTens MOXKeT y4acTBOBaTh B aHAJIM3€ OTKa3a
JaTYnKa, yBEIOMUB 00 ITOM U3TOTOBUTEIIS.

MexaHuueckrue TMOBPEXKJIEHUS KOHCTPYKTHBHBIX JJIEMEHTOB JlaTuMKa, a Takke Joboe
W3MEHEHHE €r0 KOHCTPYKIUU MOTPEOUTENIEeM SBISIFOTCS HAPYIIICHHEM MPABHII SKCIUTyaTallud JaTYNKa.
VYka3aHHbIE HapyIICHUs SBISIIOTCS JOCTATOYHBIM OCHOBaHHMEM JUJIi OTKa3a B TapaHTUHHOM
00CITyKBaHUH.

JlaTuuk, OTKa3aBIIMM 1O BUHE HW3TOTOBUTENS B TEYEHHE TapaHTHMHOIO CpOKa, MOJJIEKHUT
PEMOHTY WJIM 3aMEHE Ha HOBBIN 3a CUET U3TOTOBUTEIIS.

JlaTuuk, CpOK TrapaHTUU KOTOPOTO HCTEK, WIM €ClIM €ro OTKa3 Mpou30mEN IO BHHE
noTpeOuTENs, MOXKET ObITh OOMEHEH Ha HOBBIN 10 JibroTHOM 1eHe (80 %).11o xenanuto moTpeduTes
MOKET OBIThb HPOBEAEH PEMOHT JaTdyuMKa C HCTEKIIMM CpPOKOM TapaHTHH, OJHAKO, BO3MOXKHOCTb
pPEMOHTA OTpeesieTcsl Tocie MPOBEACHUS aHaIN3a IPUUYUH OTKa3a. Eciiu cTOMMOCTh peMOHTa HUXKE
JBTOTHOM IEHBl HA JATYMK, MOTPEOUTEIIO BBICTABISETCS CYET HA PEMOHT, MOCIE OIUIAThl KOTOPOTO
MIPOU3BOJIUTCS PEMOHT U OTIIPABKA JaTUYMKA MOTPEOUTEIIO.
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["apaHTHUifHBIA CPOK TMOCiIEe peMOoHTa — 6 mecsueB. Ecnmm cpok rapaHTHM TOCIIe PEMOHTA
KOHYAETCsl paHblIIe CPOKa FrapaHTUH, UCUUCIIIEMOTO IIPH BBIYCKE, TO JATYUK HAXOJAUTCS Ha FapaHTHH
10 ucredeHus nociuenHero. Cpok TapaHTHM IIOCJIE€ PEMOHTA ONpeAeNsercs OT JaThl PEMOHTA,
yKka3zaHHOW B macmnopte. [Ipu oTCyTCTBHM macmopTa mociie peMOHTa BbIA&TCs AyOJIMKaT macmopTa C
OTMETKaMH O J1aTe MPOBEIEHHOIO PEMOHTA U O MTOBEPKE.

JloNoJIHUTENbHBIE PEKOMEHAAIMM IO MpPaBWJIBHOM JKCIUTyaTalluy JaT4MKa I[PUBEIEHBI B
NpUokeHuu b.
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[Tpunoxenne A
(oOsi3aTenbHOE)

Cxema cocTaBIeHHS YCIOBHOTO 0003HAYCHHUSI TATIUKOB

Jarank MUJA-IU-131-M- Y2 - 0,5 /1 MITa- 01- M20 - G - T¥4212-044-18004487-2003

CokpalieHHOE
HaNMEHOBaHHE
JaTyrKa

O003HaUEeHNE KIIMMATHYECKOTO
HUCIIOJTHEHUSA
(Y**2)

AOCOII0THOE 3HAYCHHE
npezena IomycKaeMon
OCHOBHOW TPHUBENECHHON
norpemmHocta 0,5 %

Bepxuuii npenen

M30BITOYHOTO JIABJICHMS,

C YKa3aHUEeM €IMHUILIBI U3MEPEHUS
(m1.2.1)

Kon muHMY , COOTBETCTBYIOIINI BEIXOJHOMY
curnaiy 4-20 mA(01)

Tun nprcoeTMHNTENHHOTO MTYyIIEpa
(M20,M12, OM20, OG1/2, OG3/4)

Tun OJICKTPUYCCKOI'0 NOAKIIOYCHUA

Homep Texnuueckux ycioBuit
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[Tpunoxenue b
(ctipaBouHOE)
HawnbGonee xapakTepHble MPUYMHBI 0TKA30B JaTYMKOB IIPH UX HETIPABUIBHON HKCIIITyaTaIHH.
Pexomenaruu noTpeOuTeIio.

OcCHOBHBIE TPUUNHBI, 10 KOTOPBIM IPOUCXOAST OTKA3bl 1aTYMKOB, CIEAYIOIIHUE.

1 Beicokoe naBjieHue.

OTtka3bl 1aTYMKOB IO 3TOW MPUUYMHE MPOUCXOIAT IPH IOAAYE HA JATUMK CTaTUYECKOTO WM
JMHAMUYECKOTO JIaBlieHUs, 3Ha4uTedbHO (Oosmee uyem  2xPyoy) — TPEBBIMIAIOIIETO IPEACIHHO
JOIyCTUMYIO Belnu4MHYy. [losiBIIeHHE BBICOKOIO NABJICHHS MOKET HOCHUTH JIOKAJIBHBIA XapakTep W
ONPEACIATHCA MECTOM YCTAHOBKH 1aTYHKa.

IIpyunHBl, 1O KOTOPBIM MOXET BO3HUKHYTH BBICOKOE JIOKQJIbHOE CTaTUYECKOE WIIU
JUHAMHUYECKOE JaBJIICHHUE, IPUBEACHBI HIXKE.

1.1 Ecimu wu3smepsieMas cpena - KXUAKOCTb, TO BBICOKOE CTaTUYECKOE JABJIEHUE MOXKET
BO3HUKHYTB!

1) npu ycTaHOBKe Nar4yMka Ha paboyee MecTo, KOrja HapyIIeHbl TPeOOBaHMS TEXHHYECKOMN
nokyMeHTauuu (2.2.4) 1 repMeTH3alMH COSIMHEHHs JaTYMKa C MarucTpPajiblo OCYIIECTBISETCS,
HarpuMep, ¢ MOMOILBIO YIUIOTHEHUS 1o pe3bOe senTor DYM. Tak kak *KHAKOCTh HEC)KUMAeMa, TO
IOpU 3aKpyuyMBaHUM [JaT4yUKa B 3aMKHYTBI O0BEM H3MepseMOM cpelbl pa3BUBAIOTCS JaBICHMS,
JIOCTaTOYHBIC [T BbIIABIMBAHUS MEMOPAHBI,

2) npy 3aMep3aHHUH WM OJTMMEPH3aLH KUAKOCTH B IITYIEPE TaTYHKA.

B o0oux ciydasx JaTYMKyd MOTYT OBITH BBIBEJIEHBI M3 CTPOs MOTpeduTeneM emié A0 Havana
JKCIITyaTalyu.

1.2 Jlunamuyeckoe JIaBICHHE MOXKET OBITh CBS3aHO C JAWHAMHYECKUMH, KPaTKOBPEMEHHBIMHU
nporeccaMd  (pPe30HAHCHBIE THIPABIMYCCKUE KM 3BYKOBBIC SIBJICHUS, ITHEBMO H THIPOYIApHI),
BO3HHKAIOIIMMH TP M3MEHEHHWH MOTOKA M3MEpSEMOil cpenbl (3alOJHEHHE CHUCTEMBbI, OTKIIOUCHHE
BOJBI W T.II.) B MECTE YCTAHOBKM Jarynka. MemOpaHa Jarduka MalIOWHEPUUOHHA H TOITOMY
pearupyer Ha KpaTKOBpeMEHHbIE Opocku aaBneHHs. [Ipu 3TOM ycpenHEHHOE 3HAYCHHE aBJICHUS,
KoTopoe (Qukcupyercss mnpubopamu y4yé€ra, MOXKET CHIBHO HE U3MEHATbCA U IO03TOMY HE
PEruCTpUpyeTCsL.

B 3aBuCMMOCTM OT BEIMUYMHBI JOMYIIEHHOW NEperpy3ku B TEH30MpeoOpa3zoBaTeie MOTYT
IIPOM30UTH CIIEAYIOIINE HEOOpaTUMble U3MEHEHMUS:

- YXOJ HayaJIbHOTO CMEIIECHUs TEeH30MpeoOpa3oBaTeisl B CTOPOHY YBEJIWYEHHUs 0€3 BUIMMOIO
MIOBPEKICHUS YyBCTBUTEIIBLHOIO JIEMEHTA,

- CWJIBHBIA YXOJ] HAa4aJbHOI'O CMEIIEHUS TEH30IpeoOpazoBaTess NMPH HAINYMM KOJIBLEBBIX U
pamuanbHBIX TPEUIMH Ha KPUCTAJUIC, pa3pylICHHE YYBCTBHTEIHLHOTO 3JEMEHTA (BBIXOJHOW CHTHAN
JaTYNKa CTAHOBUTCS TPOHM3BOJIBHBIM M HE MEHSETCS TIPH MOAave JIaBICHUS),

- pa3pbIB MEMOpaHbl M TIOJHOE Pa3pyIICHHE YyBCTBHTEIBHOTO 3JEMEHTa (BBIXOIHOW CHTHAN
JaTYNKa CTAHOBUTCS TPOHM3BOJILHBIM M HE MEHSETCS TIPH MOAa4e JIaBICHUS).

HeoOpatumble H3MEHEHHsT B  TEH30MpeoOpa3oBaTele HAYMHAIOT —TMPOMCXOIAUTH  MpH
neperpyskax, NpeBBIIIAIOMUX HOMUHaIbHOE AaBieHue B 3...10 pa3. Jlatuuku BBIAEPKHUBAIOT
2-KpaTHBIE TEperpy3kd 0e3 M3MEHEHHS METPOJIOTHUYECKHX XapaKTepUCTHUK, YTO IMPOBEPSETCS NpU
IIPOBEJCHUH UCIIBITAHUHA KAKIOTO TaTYHKA.

JInst 3alUThl OT TMHAMHYECKHX MEPerpy30K HE0OXOAWMO MpPEANPUHUMATh MEpHI, YKa3aHHBIC
B 2.1.3.
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2 Bbicokoe HanpsiKeHHe.

OTKa3bpl MO 3TOM MPUYHMHE BBI3BAHBI TE€M, UYTO Ha JATYHK MOAAETCS HAMpPsDKEHUE, 3HAYUTEIHHO
MpeBBILIAIOINIEE MPEAETBHO J0MYCTUMOE.

CyIiecTBYIOT CIEIYIONINE BH/IBI TaHHOTO HAPYIICHUS:

- HaQJUYUE BBICOKOTO HAMpsKeHUs (MOCTOSHHOTO, TEPEMEHHOT0, HMITYJIbCHOTO) MEXIy
KOPITYCOM W MUTAIOIIMMU WA CUTHABHBIMU ITUHAMHY,

- MUTaHUE JaT4yuKa HamnpsHKEHHEeM, BEIMYHMHA KOTOPOTO MPEBBIMIAET MPEeAeIbHO AOMYCTUMOE
3Ha4YeHue (B TOM YHCIIE, UMITYJIbCHBIC OPOCKH HAITPSKEHIS),

- UMITYJIbCHBIE TOMeXH OombInoit sneprun (MUIT), kotopsie ykazansl B 'OCT P 51317.4.5-99.

Mpuunnamu MUII (myrkT 3 'OCT) mMoryT crats:

- KOMMYTAIHOHHbBIC TIEPEXOHBIC MPOIECChl (MEPEKITIOUCHUsSI B CUCTEMAX AIICKTPOCHAOKEHHS,
MOBPEXKACHUSI B CHUCTEMaX, TaKMe KaK KOPOTKOE 3aMbIKaHWE Ha 3EMJII0, JIYTOBBIC pa3psiibl B
ANIEKTPUIECKUX YCTAHOBKAX H T.1I.),

- MOJIHHEBbIC pa3psibl (MPOTEKaHHE OOJBIIOrO TOKA paspsijia MO HapyKHOH LeNnd U Ienu
3a3eMJICHHUS TPU yJape MOJHUHU B HAPYKHYIO 1eTlb, BOSBHUKHOBEHHUE 3.]1.C. B IPOBOJHUKAX HAPYKHBIX
U BHYTPEHHHUX IENeil MpU KOCBEHHOM yJIape MOJIHWW, BO3HUKHOBEHHE PA3HOCTH IMOTCHIIMATIOB IMPHU
NPOTEKAaHUK PA3PSAHOTO TOKA B CIIydyae yaapa MOJHHH B TPYHT H T.IL.).

MMUII moxeT BO3HUKHYTB!

- B I[CMIU IUTaHUs JaTUuKa (MPOOUBACTCS AIICKTPOHHBIN OJI0K 1aTUUKa),

- MeXIY 3a3eMJIEHHBIM KOPIYCOM M MUTAIONUMHU WA CUTHAIBHBIMH IIMHAMH JIaTYMKA
(mpobuBaeTcs TOJIBKO TEH30MPEOOPa30BaTEb HIIH DIIEKTPOHHBIN 0JI0K U TEH30MPEOOpa3oBaTesb).

Jns  3amuThl  PEeKOMEHAYETCS  HCIOJIb30BaTh Onoku  rposozamutel  MUJIA-BI'3-301,
BBIITyCKaeMbI€ HAIUM TIpeAnpusTHeM. JlaHHbIe yCTpoiicTBa o0ecreunBaroT 3amuTty naruyuka or MUII
(TOCT P 51317.4.5-99)nns1 ycinoBHid 3KCIUTyaTallid Kiacca S5 (CHMMETPHYHbBIC JIMHUH CBSI3H), U
kiaacca 4 (HeCUMMETpPHYHbBIC MPOTHKEHHBIC JIMHUKM) UMCIOIIUX aMIUTUTYLy Hampsbkenus no 4 kB,
ammutTyay toka — 10 100 A, mmutensHoCTh MMIyJbca — 1-50Mkce (kiacce 4), 6,5-700mke (knacc 5).
OpHako, eciu 3Heprusi UMITyJIbCa MPEBbIIIAET YKa3aHHbIE MPEeAebl WIM UMEETCs MpsIMOe MonaJgaHue
MOJTHUH, JIEMEHTHI TPO303aITUTHI BEIXOAST U3 CTPOSI.

Bricokoe HampsikeHHe MOXET BO3HUKHYTh TaKKe M3-3a HaBOJOK B COCIMHUTENBHOM Kalelne,
P W3MEHEHWHM TOKA B CHJIBHOTOYHBIX CHJIOBBIX IIEMSX, PACIIOJIOKEHHBIX B HEMOCPEICTBEHHOM
OJIM30CTH OT COEIUHUTEILHOIO Kades.

JlaTuuku, HE MMEIOIIKE JIEMEHTOB T'PO303alHThHI, BBIACPKUBAIOT KPATKOBPEMEHHBIE OPOCKH
HaIpsDKEHUs MUTaHus 10 65 B

JlomycTMOe HampsDKEHHE MEXAY KOPIYCOM W TMUTAIONUMHU WM CUTHAIBHBIMU IIMHAMH,
OTIpEeIEISAETCS AIEKTPUUYECKOW MPOYHOCThIO H3omsauuu mo 1.2.6. OTka3 gaTuymka MPOMCXOIUT H3-3a
AJIEKTPUUECKOTO WJIM TEIUIOBOro mpobosi DOPD  (BBIXOMHOW CHTHAN JaT4YdKa CTAHOBHTCS
MPOM3BOJILHBIM U HE MEHSIETCS MPH M0JIa4e AaBICHNU).

3 [MonanaHue KUAKOCTH BHYTPb AaTYUKA

[TpoBoasinas ®UIKOCTh (BOJa C PACTBOPCHHBIMH B HEH CONSMH W Jp.), TOMNajaas BHYTPb
nat4uka (B MOJIOCTh 3JCKTPOHHOTO OJI0Ka M TEH30IpeoOpa3oBaTelis), BEIBOAUT M3 CTPOS dJICKTPOHHBIH
OJIOK ¥ TEH30MPeoOpa30oBaTEIb.

[TpoHMKHOBEHUE KUKOCTU B TATYNK OOYCIOBICHO CICAYIONIMMHU IIPUINHAMH:

- HecoOJTroIcHHeM TpeOOBaHuUH 110 3ajeke kabens (2.2.2),

- OKCIUTyaTaluel JaTdynKa B YCIOBHSX, HE OTBEYAIOIIUX TPEOOBAHUSAM KaTErOPUU Pa3MEICHHUSI
U CTEICHH 3alIUIIEHHOCTH OT BO3aeicTBus U U Boasl (1.1.6, 1.1.7, 2.1.1).

B 0oibIIMHCTBE CiIy4aeB TaKMX OTKAa30B MOTPEOWTENM HEMPABHIBLHO BBHIMONHSIOT 33JICNKy
Kabest:

- MPUMEHSIOT TSl TOIKITFOUEHUS OOBIYHBIEC MPOBO/IA, TUIOCKHUH Tene(OoHHBII Kabeb | T.II., a He
UCIOJIB3YIOT Ka0ellb KPYIJIOT0 CEYCHUS,

- HE UCIIOJIB3YIOT PE3MHOBOE KOJIBIO U MPOKIAAKY (PHCYHOK 3).
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B pesynbrate ykazaHHBIX HapyIICHWH KOHTAKTHAs KOJIOAKA OKA3bIBACTCS HE 3AIUIIEHHOW OT
BHCIIIHUX BO3ﬂCﬁCTBHﬁ, B TOM 4YHCIIC OT nomagaHuss XUIAKOCTH. 3JICKTpOHpOBOI[$IIJ_IaSI KUIKOCTH
MOMaJlaeT Ha KOHTAKTHYIO KOJIOJIKY, HCKaKaeT II0Ka3aHWS JaTdydlka, TaK KaK IOSBJISCTCS
BHCKTpI/I‘-IGCKaH I CIIb, HapaJ’IJ’IeJ’IBHaH 3J'ICKTpI/I‘-IeCKI/IM LICIIsIM  JaTYHKa. HpI/I JOJITOM HaAaXO0XIACHUHN
JKUJKOCTH Ha KOHTAKTHOW KOJIOJKE MPOUCXOIUT KOPPO3HsI METAUIMYSCKUX YacTe, HeCMOTps Ha
uMmerorieecs: MokpeiTue. Kpome TOro, MOCTOSHHOE MPHUCYTCTBUE JKUJIKOCTH HAa KOHTAKTHOW KOJIOAKE
MPOBOJIMT K MPOHUKHOBEHHUIO € BHYTPh JaT4yrka. Hanuuue s>KMIKOCTH B MOJIOCTH JaTYHKa BBI3BIBACT
DIIEKTPOIUTUIECKOE U ANEKTPOXUMHUYECKOE pa3pylieHUE ATFOMHUHHEBBIX MPOBOJIHHUKOB, Pa3BapEHHBIX
Ha KpPHCTaN TEH30IPeoOpa3oBareisi, KOPPO3WI0 METAUTMUSCKUX 4YacTed W JeTajied, HMMEIOIUX
AHTUKOPPO3HUiITHOE TOKphITHE. [IpoBoAsIIas KUAKOCTh, TPOAYKTHI SJIEKTPOIN3a U KOPPO3UHU BBIBOIST
JIEKTPOHHBIN OJIOK U3 CTPOS U PE3KO CHIDKAIOT COMPOTHUBIICHUE H3OJISIINH.

3KCHJIyaTaLII/ISI naTyYuKa B YCJ'IOBI/ISIX, HC OTBCYHAKOIIINX Tp660BaHI/I$IM KaTeFOpI/II/I paSMCH_IeHI/ISI nu
IpyNIe 3alUThl OT BOBI, TAK)KE IMPUBOJUT K MPOHUKHOBEHHWIO J>KHIKOCTH BHYTPh JIaTYMKa C
AHAJIOTUYHBIMU ITOCJICACTBUSIMMH. TI/IHI/I‘IHBIG HpI/IMepBI TaKUX HapymeHI/Iﬁ — BKCHHyaTaHHH JnaT4yuKa B
YCIIOBUAX, KOTJIa HA JIATYMK ITOCTOSIHHO TMOTMAaaaeT BOjAa WIJIM KOTJa Ha KOPIyCe JaTYMKa IMOCTOSHHO
HPUCYTCTBYET KOHIEHCAT.

Ilpumeuanue: natumku kateropuu pasmemieHus 2 nmo 'OCT 15150 —npegnaznaueHbl AJis
OKCIUTyaTallik MOJI HAaBECOM HJIM B MOMEHICHUAX (0ObeMax), rae KoJeOaHUs TeMIepaTypbl H
BJIQKHOCTH BO3JyXa HECYIIICCTBCHHO OTJIUYAIOTCS OT KOJICOAHWH Ha OTKPBITOM BO3JYyXE W UMECTCS
CPaBHUTEIBFHO CBOOOIHBIM OCTYN HApYXXHOTO BO3AyXa, HAalpuUMep B MajaTkax, Ky30Bax, IpHUIIENax,
METANINYECKUX IMOMEIIEHUAX O€3 TEIUIOM3ONSINM, a TaK)Ke B 000JI0OYKE KOMIUIEKTHOTO M3JEIus
kaTeropuu 1 (OTCYyTCTBHE PSMOTO BO3JICHCTBUS COTHEYHOTO U3IYYEHHS U aTMOC(EPHBIX OCA/IKOB).

4 3arpsizHeHHe

OTOT BUJ OTKA30B MPOUCXOIUT MPH:

- 3arpsA3HEHUN KOHTAKTHOM KOJIOJKU JATUHKA,

- 3arpsI3HEHUU U3MepsiemMoii cpeasl (2.1.3).

B mepBom ciiydae rps3b, monajgas Ha KOHTAKTHYIO KOJOJKY AaTduka, o0pa3yeT MpOBOJISIIYIO
INEKTPUYECKYIO 1LIETb, MAPAIIICIbHYIO 2JIEKTPUUYECKUM LENsSM JaTuhKa, U TaKUM 00pa3oM HCKa)KaeT
€ro MoKa3aHwusl.

Bo BTOpOM citydae TBEpABIC YACTHUIBI 3arps3HEHHOW M3MEPSEMOM Cpeflbl, monaaas B IITYLEp,
CKAIUIUBAIOTCA B €ro IMOJIOCTU M, MO MEpE HAKOIUICHHUS, YIUIOTHSAIOTCS M HAUYWHAIOT JIaBUTh Ha
MeMOpaHy, BHOCSI MCKa)KEHUS B IMOKa3aHUs 1aTyuka. B 3ToM ciiydae HEOOXOAMMO MPUMEHSTh TaTYUKH
C OTKPBITON MEeMOpPaHOIA.

5 OmuodoyHas OpakoBKa

B HekoTOpBIX ciydasx MOTpeOUTENH OMMOOYHO OpaKyrOT W BO3BPAIIAIOT JATYHKH, KOTOPHIC
IpU MPOBEPKE y M3TOTOBUTENS HE MOATBEPXKIAIOT CBOW Opak. [IpHuMHBI, IO KOTOPHIM MOTPEOUTEIND
ommO04YHO OpakyeT paboTOCTIOCOOHBIC JATYMKH, MOTYT OBITh pa3JIMYHBIE.

Camas pacnpocTpaH&HHash MPUYMHA, KOTJa MOTpeOuTeNb, 3a(UKCUPOBAB OTKA3 JaT4MKa B
U3MEPUTEIBHOW CUCTEME, HE POU3BOAUT aBTOHOMHOM MTPOBEPKH JIaTYMKA B JTA0OPATOPHBIX YCIOBUSX.
B srom cnyuae nmo0ble HapylieHUs B paboTe M3MEPUTENBHONW CHUCTEMbI, HEUCIPABHOCTU B JIMHUH
CBSI3W U T.II. MOTYT OBITh 3a)MKCHPOBAHBI KaK OTKa3 JaTYHKA.

K npyrum npuumHam cieayeTr OTHECTH:

- OKCIUTyaTalMIO JaTYMKa B YCIOBUAX (IaBJICHUE, TEMIIEpaTypa), OTIHYHBIX O TeX, Ha KOTOPbIE
OH PacCUMTaH,

- MOTaIaHUE KHUIKOCTH HA KOHTAKTHYIO KOJIOJKY (IPY HAJTHYHMU KUIKOCTH MOKA3aHUS TaTdhKa
HCKaXKarTCA, MOCJIC BBIChIXaHUA KUAKOCTU — BOCCTaHaBJ'II/IBaIOTC}I).
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