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PykoBoactBo mo »skcmtyarauuu (PD) comepKUT TEXHUYECKUE JaHHBIE,
ONKCaHWe MPUHIMNA JEHCTBUSA U yCcTpoilcTBa MaHoMeTpoB LuppoBeix JMS5001 (B
JNadbHEUIEeM - MPUOOPOB), a TAKKE CBEJCHUS, HEOOXOIUMBbIC IJI1 MPABUIBHOU UX
AKCILTyaTalH.

PD pacnpoctpansieTcss Ha npuOOpkl, TpeIHa3HAYCHHbIE IJIs1 HYXJ HapOIHOrO
X0341CTBA U MIOCTAaBKU Ha 3KCIIOPT, B TOM YHUCIIE AJISI KOMIUIEKTALIMH, a TAKKE IS
JKCIUTyaTaluu Ha oObekTax aToMHoOM 3HepreTuku (OAD).

[Ipu okcruryatanuu  npubopoB  HeoOxoammo  coomomate  «IIpaBuma
TEXHUYECKOM 3KCIUTyaTalluu 3JIEKTPOYCTAHOBOK MOTPEOUTENCH U MpaBUiia TEXHUKH
0€30MacHOCTU MPH IKCIUTyaTallMy 3JIEKTPOYCTaHOBOK noTpeduTenein» paszaen BIII,
rnassl BIIL.S u BIIL.7.

YcnoBHoe 0003HaueHKE MTPUOOPa NPU 3aKa3e MPUBEICHO B IPUIOKEHUH A.



1 Omnmcanue u pabora mpudopa

1.1 Haznauenue npubdopa

1.1.1 IIpubopsl mnpegHA3HAYEHBI MJII M3MEPEHHUS H30BITOYHOTO U (WJIM)
BaKyyMMETPUYECKOTO JIaBJICHUSI PA3JIUYHBIX CpeJl U OTOOpakKE€HHEM TEKYIIero
3HA4YCHUS JaBJICHUS Ha IU(POBOM HHIAUKATOPE, JOMOIHUTEIHLHO MPUOOPHI UMEIOT
ANEKTPUUECKUN YHU(PUIIMPOBAHHBIA BBIXOJIHOM CHUTHAJN, CTAaHIAAPTHBIN IU(POBOI
UHTEpPEIiC, a TaK K€ CUTHAIM3UPYIOIIEE YCTPOUCTRO.

OyHKIIMOHAIEHOE Ha3HAYCHHUE, YCIOBHOE 0003HAYCHUE MPUOOPOB MPUBEICHO
B Tabnuie 1.

Tabnuua 1

DYHKIHOHATHHOE YcnoBHOE 0003HaYCHHE TIPUOOpPa

HAa3HAYCHHUE IM5001T JAMS001E

HudpoBas mHAMKAIKMSA TEKYIIETro 3HAYCHUS
JTaBJICHUS

+ +

[IpeoOpa3oBaHue AaBICHUSA >XKHUAKOCTEH U
ra3oB B yHU(DUIMPOBAHHBIA  TOKOBBIH + +
BBIXO/IHOHM CHTHAI

Curnanuzanus OTKJIOHCHHS
KOHTPOJIUPYEMOTO napamerTpa oT + -
YCTAHOBJIEHHBIX TPAHUYHBIX 3HAYEHU

[Ipumeuanne — Ilo TpeOoBaHMIO 3aKa3yumka MNPUOOPHI HMMEIOT CTAHAAPTHBIN
uudponoii untepderic RS-232.

1.1.2 Tlo 3amumieHHOCTH OT BO3ACHCTBUSL OKpYXKarolled cpeapl MpuOOphHl B
coorBercTBUM ¢ ['OCT P 52931-2008 umerOT NCTIOJHEHUSA:

- 0 YCTOWYMBOCTH K aTMOC(EpHBIM BO3ICUCTBHSIM - 3alAIIEHHOE OT
MIPOHUKHOBEHUSI BHYTPb TBEPIBIX TeJ (IIBLIIN) U BOJIBL;

- M0 YCTOMYMBOCTH K BO3JEHCTBUIO arPECCUBHBIX CPeJl - OOBIKHOBEHHOE.

KoHTponupyembie cpeipl: HearpeCCUBHBIE HEKPUCTAIIIU3YIOIINECS KUIKOCTH,
ra3bl ¥ Napkl, B T.4. KUCJIOPO/.

[To 3amMIIEeHHOCTH OT MPOHUKHOBEHUSI BHEIIHUX TBEPABIX MPEIMETOB, MbLIU

1 BOJIBI MPUOOPHI COOTBETCTBYIOT crenerHu 3amuThl P65 mo TOCT 14254-2015.

1.1.3 Ilo ycTOMYMBOCTH K MEXaHWYECKHM BO3JAEHCTBHUAM HPUOOPHI HUMEIOT

ucrnoitaenre N2 o 'OCT P 52931-2008.




1.1.4 Tlo ycTOMYMBOCTH K BO3JAEHCTBHUIO TEMIEPATYPHI U BIAXKHOCTH OKPYXKaro-
IEro BO3JAyXa NOpUOOpPHl  COOTBETCTBYIOT Tpyrmie ucnoiaHeHus C4 1o
I'OCT P 52931-2008 m HUMEIOT CIEAYIOIIHE KIUMATUYECKHE HCIOJHEHUS IO
I'OCT 15150-69:

- V2, Ho a1 paboTs Ipu Temmeparype ot munyc 40 no mwmoc 50 °C;

- T2, s paboThl npu Temmeparype ot muryc 10 mo mmoc 60 °C.

1.1.5 Ilo ycToiymBOCTH K BO3ACHCTBHIO aTMOC(EPHOTO JIaBJICHUS MPUOOPHI
cootBercTBYIOT rpynne P1 mo I'OCT P 52931-2008.

1.1.6 TIpuGopsl OTHOCATCS K BOCCTAHABIMBAEMBIM, NBYX(PYHKIMOHATHHBIM
U3JIETTUSIM.

1.1.7 TlpuGopsl, mpearazHadeHHbie 151 padboTel HAa OAD, oTHOCATCSA K 3 1 4
kiaccy 6e3onacHoctu mo HIT—001-15.

1.1.8 IIpuGopsl yCTOWYMBBI K 3JIEKTPOMAarHUTHBIM IOME€XaM, OTHOCSTCS K
obopynoBanuto kiacca A mo 'OCT P MOK 61326-1-2014

1.1.9 IlpuGopsl, mnocraBiasieMpie Ha OAD, 1O  YCTOWYHMBOCTH K
AJEKTPOMArHUTHBIM MOMEXaM JOMOJIHUTEIBHO COOTBETCTBYIOT [V  rpymrme
UCIIOJIHEHUS MU o1leHKe kauecTBa pynkimonupoBanus B mo TOCT P 50746-2000.

1.2 TexHuueckue XxapaKTEpUCTHKH

1.2.1 Jlmama3on u3MepeHuit mpuOOpPOB yka3aH B TabIuIe 2.

Ta0Omuna 2

N3mepsiemblii mapaMeTp Jwnanazon un3amepenui, MIla

Ot 0 no 0,06; 0,1; 0,16; 0,25; 0,4; 0,6; 1,0; 1,6;

Msbermounoe JaBaeHte | 5 5. 4 0. 6.0; 10; 16; 25; 40; 60; 100; 160; 250

Pazpexenue-naBienue Or-0,1 mo 0,06;0,15; 0,3;0,5;0,9;1,5; 2.4

Bakyymmerpuueckoe
YYMMETD Or—0,1 1100
TaBJICHUC
[Ipumeuyanne - Ilo TpeGoBaHWIO 3aKka3yWka MPUOOPHI  MOTYT

U3rOTaBIIUBATLCS C €MHUIIAME U3Mepenus nasienus: Klla, kre/cm?, Gap.

1.2.2 BpIX0mHON cUrHaI — NOCTOSAHHBINA TOK OT 4 10 20 MA i ot 0 110 5 MA.

JIuHus cBs3n TPCXIIPOBOJHA.



1.2.3 CompoTtuBieHre Harpy3ku npuodopos, OM:
- ¢ BBIXOJHBIM cuTHaJIoM OoT 4 10 20 MA - He Oostee 600;
- ¢ BRIXOAHBIM curHajiom ot 0 1o 5 MA - He 6omee 2500.

1.2.4 Tluranue mnpudopo JIMS5001 ocyuiecTBiasieTcss OT HCTOYHHUKA

HaIPsDKEHUs TOCTOSTHHOTO ToKa (24,0 = 1,2) B.

[To TpeboBanMIO 3aka3zurKa TPUOOPHI MOTYT U3TOTABIUBATHLCS HAa HANPSDKEHHE
nutanus (36,00 + 0,72) B.

1.2.5 Coenunenue npuOOpoOB ¢ TPyOOIPOBOIOM KOHTPOJIHMPYEMOU Cpeabl —
mryuep ¢ pe3pooir M20x1,5-8g mo I'OCT 2405-88. Ilo TpeboBaHuIO 3aKa3zuuka
MpUOOPHI MOTYT UMEIOT IMITYIEP ¢ pe3ndoit G72-B.

1.2.6 Knacc tounoctu npudopos 1,0. ITo TpeboBanuio 3akazumka mpuOOpPHI
MOTYT U3TOTABIMBAThHCS Kilacca TOUHOCTH 0,5.

1.2.7 KoMmmyTupyemble 3IEKTpUYECKHME UEMU  CUTHAJU3UPYIOIIETO
yctpoiictBa  mpubopa [AMSO001T" rambpBaHMuYecKH pa3Bs3aHbl OTHOCHUTEIHHO
APYTUX 3JEKTPUUYECKUX Ieneill mpuOopa M MUMEIOT YEThIpe HCIOIHEHHUS 10
I'OCT 2405-88:

- III - 1Ba pa3sMBIKarOIMX KOHTAKTA;

- IV - nBa 3aMbIKarOuX KOHTAKTa;

- V - 0JIMH KOHTaKT pa3MbIKaroUui (min), Ipyroi 3aMbIKatOIIMi (max);

- VI - 0AMH KOHTAKT 3aMbIKAIOIIHKM (min), Apyroil pa3MbIKaroui (max).
MakcuManbHOe 3HaueHue KommyTupyemoro Toka (s JJMS5001T) — 3 A;
MakcumalibHOE 3HaUYe€HHE KOMMYTUpyeMoro HarpsokeHus (as JIMS001T):
250 B nepemennoro toka; 30 B mocTostHHOTO TOKA.

1.2.8 Muanazon ycrtaBok mpubopoB JIMS001T" ot 5 mo 95 % nuamazona
U3MepeHuil. MUHUMAIIBHBIN JUana3oH YCTaBOK, 3aJ1aBAEMbIX CUTHAIA3UPYIOIIUM
yCTpoicTBOM He MeHee 2 % sauarna3ona nudmepeHuid. OyHKIMOHATBHO 3a105KEHHBIN
TUCTEpPE3UC CpadaThiBaHUsI YCTABOK CUTHAJIU3UPYIOIIETO YCTpoiicTBa paBeH 2%
Jana3oHa U3MEPEHUI.

['ucrepesricom HazbiBaeTcsa 3G EKT, TP KOTOPOM JEHCTBUE TEPEKITIOYSHUS
YCTaBKM CUTHAJIM3UPYIONIETO YCTpoiicTBa (3aMmblkaHUE (pa3MblKaHHUE)) Ha
MPOTHUBOIIOJNIOKHBIM CUTHAN (pa3MblKaHUE (3aMbIKaHUE)) OCYIIECTBIISIETCS C
HEKOTOPOM 3a/Iep>KKOU MO BEJIIMYMHE AABJICHUSA IPU OJAHOM M TOM K€ 3HAYECHHUU

YCTaBKH.



1.2.9 Ilpenen nomyckaemMoil OCHOBHOM MOTPEIIHOCTH BBIXOJHOI'O CHUTHAJa,
OCHOBHOM TOTPENIHOCTH IMOKa3aHUl NpuOOpOB U OCHOBHOW MOTPEHIHOCTH
cpabaTeIBaHUs CUTHANIHM3Upyomero ycrpoictBa (mis JAMS001I), BeipakeHHBIE B
IIPOLIEHTAX OT JWAIa30Ha U3MEPEHUI HE MPEBBIIIAIOT:

+ 1,0 — ms mpubopoB kiacca TouHocTH 1,0;

+ 0,5 — s npubopoB kiacca TouHocTH 0,5.

1.2.10 IIpuGopsl BBIAEPKUBAIOT NEPETrpy3Ky HU3OBITOYHBIM  JIaBJICHUEM,
3HaUY€HHE KOTOPOT0 yKa3aHHO B TabuIe 3.

Tabmuua 3

Ileperpyska k BepxHEMY

Bepxauii npenen uamepenuii, MI1a (krc/cm? .
p peA P ’ ( ) npeaeny u3MepeHni, %

J1o 10 (100) BKIFOYHUTEIHHO 25
Cspimze 10 (100) o 60 (600) BKIHOUYHUTETHEHO 15
Cgaimie 60 (600) 1o 250 (2500) BKIHOUUTEIHHO 10

1.2.11 [omonHuTeNnbHAas MOTPEIIHOCTh, MPUOOPOB, BBI3BAHHAS W3MEHEHUEM
TEMIIEpaTyphl OKPYKAIOIIETO BO3ayXa, B pabodyeM auama3oHe TeMmIeparyp Ha
kaeie 10 °C He npesbinraer 0,6 mpejerna J0myckaeMoil OCHOBHOM MOTPEIITHOCTH.

1.2.12 IIpuOopsl BbLAEPKUBAIOT 0€3 NOBPEKIECHUIN B TEUEHHE | MUH:

- pa3pbIB WK KOPOTKOE 3aMbIKAHUE B 1IETIH BHIXOJHOTO TOKA;

- CMEHY MOJSPHOCTHU HAIPSHKEHUS TUTAHUS.

1.2.13 W3onsuusa >3JAE€KTPUYECKON IENMU MUTAaHWUS U TOKOBOTO BBIXOJHOIO
curHajia mpuOOPOB BBIJICPKUBACT B TEUCHHE | MHUH JIEWCTBUE HUCIIBITATEIHLHOTO
HaIpsDKCHHUS TPAKTUYECKU  CHHycouaalbHOM (opMmbl ywacrtoTtoit (50 = 2) I'm
OTHOCHUTEJIBHO KOpITycCa:

- 100 B — npu Ttemmeparype okpyxkarouiero Bosayxa (23 + 2) °C u
OoTHOCHUTEAbHOM BiIaxXHOCTH OT 30 1o 80 %;

- 100 B — ipu Temmeparype okpyxkaroniero Bo3ayxa 35 °C 1 OTHOCUTEIbHOU
BIIaXHOCTU 95 %.

N3onaius He3aBUCUMBIX JIEKTPUYECKUX Ieneld MpuOopoB, MpeaHa3HAUCHHBIX
JUISl KOMMYTAIlMY BHEIIHUX 3JIEKTPUUECKUX 1€, BBIAEPKUBACT B TeueHUE | MUH
JEUCTBUE HCHBITATEILHOTO HANPSKEHUS MPAKTUYECKU CHUHYCOUJAIBHOU (OpMBbI

yacToTol (50 £ 2) ['1 OTHOCUTENBHO KOpITyca, MEXAy COO0M, OTHOCUTENBHO JPYTUX

IEKTPUUECKUX TeTel mprbopa (Iernu MUTaHus, e TOKOBOTO BBIXOIHOTO CUTHAIA
u 1ierneit mudpoBoro nHTepdeiica):
- 2 kB — npu Temmeparype okpyxaromiero Bo3ayxa (23 £ 2) °C wu

oTHOcUTENbHOM BiIaxXHOCTH OT 30 1o 80 %;



- 1,5 kB — npu Temnieparype okpyxatromiero Bo3ayxa 35 °C 1 OTHOCUTEIbHON
BJIAXKHOCTH 95 %.

1.2.14 MuHuManbHOE JIOMYCKAa€MOE  BJIEKTPUYECKOE  COMPOTHUBIICHUE
W30JISIIUU LICTICH:

20 MOM - npu TemmepaType OKpykaromiero Boszayxa (23 + 2) °C u
OTHOCHUTEIBbHOU BiIaxKHOCTH OT 30 110 80 %;

5 MOwm - npu Temneparype okpyxaromero Bosayxa 50 °C U OTHOCHTEIBHOMI
BiIa>KHOCTH OT 30 10 80 %;

1 MOM - npu TemrepaType okpysKaromero Bo3ayxa 35 °C u OTHOCHTENbHOM
BIAXHOCTH 10 95 %.

1.2.15 ¥V npubopoB, mnpeaHa3HAYEHHBIX [UIi HW3MEpPEHUs KHUCIOpOJa,
COIPUKACAIOUIUECS C U3MEPSAEMOM Cpelol AeTain 00€3KUPEHBI.

1.2.16 TlonHbli cpeaHUA CPOK CITYKOBI IPUOOPOB HE MEHEe 8§ JIeT.

1.2.17 TloTtpebasemasi MOIITHOCTh TTpuOOPOB He Oonee 3,6 B-A.

1.2.18 T'abapuTHble @ W  NPUCOCAMHUTENbHBIE  pa3Mepbl  MPUOOPOB
COOTBETCTBYIOT YKa3aHHBIM B MIPUJIOKEHUH b.

1.2.19 Macca nmpubopoB He Oosiee 1,2 kr.

1.2.20 TIpuGopbl yCTOMYMBBI K HAHOCEKYHIHBIM HMITYJIBCHBIM TOMEXaM,
paBabM 2 kKB o I'OCT 30804.4-2013.

1.2.21 IlpuGopsl yCTOMYMBBI K MHUKPOCEKYHIAHBIM HMITYJIbCHBIM I[OMEXaM
OosbiioN »Hepruu, paBHou 1 kB mo menu nurtanus u 2 kB mo uenu nutaHus OT
koprycamo I'OCT P 51317.4.5-99.

1.2.22 Tlpubopbl yCTOWYMBBI K KOHJIYKTUBHBIM IIOME€XaM, HaBEJICHHBIM
PaaMOYACTOTHBIM AJIEKTPOMArHUTHBIM MOJieM B mojoce yactoT oT 150 xI'm nmo

80 MI'y npu Hanpspkenun 3 B mo T'OCT P 51317.4.6-99.

1.3 Cocras npubdopa

1.3.1 IIpubop BbeITONHEH B Kopmyce nuamerpom 100 MM, BHYTpH KOTOPOTO
Pa3MeEIlEHBI: IepKaTelb C MAHOMETPUIECKOM TpyOKoit BypnoHa, ¢ 3aKkperieHHbIMU
Ha HeM (EePPUTOBBIM CTEPKHEM M KAaTYHIIKOW MHAYKTUBHOCTH; DJICKTPOHHAs ILIaTa

npeobOpaszoBaTeis U OJIOKa WHIUKAIUH.



1.3.2 Ha  nepegHedi ~ maHenu  pa3MElIEHbl  OpraHbl  YIPaBIICHMUS,
npeAHa3HAYCHHBIC ISl KOPPEKTUPOBKU METPOJIOTUUECKUX XaPAKTEPUCTUK MpUOOpa

Y YIPABJIEHUS CUTHAJIM3UPYIOIIUM yCTPOUCTBOM.

1.4 VYcrpoiictBo u pabota npudopa

1.4.1 CtpykTypHas cxema npuOopa npuBefeHa B npuiioxkeHun B. Ilpunnun
JeicTBUS MpUOOpa OCHOBAH HA YPAaBHOBELIMBAHUM U3MEPSEMOI0 JIaBJICHUS CHUIIAMU
ynpyroit neopmaiiii 4yBCTBUTEIBHOTO 3JIEMEHTa (MAaHOMETPUUYECKON MPYKUHBI -
TpyOku bypaona).

ManomeTpuueckasi Ipy»1UHa OJHUM KOHIIOM >KE€CTKO KPEMHTCS K HITyLEepy, a
JApyTroil KOHEL MMEeeT BO3MOXKHOCTh CBOOOJHO IEpeMeIaThcsi MOoJl BO3CHCTBHEM
u3MepsieMoro jaamieHus. Ha cBoOOAHO mepeMemarmemMcss KOHIE MNPy KUHbBI
3aKperieH (peppUTOBBIN CTEPKEHb, A HA JEPKATENE KAaTyIIKa UHAYKTUBHOCTH.

ITox BO3AEMCTBUEM JABJICHUS H3MEPSIEMOM CPEAbl M3MEHSETCS IOJIOKEHUE
(GeppUTOBOTO CTEPKHS OTHOCHUTENBHO KAaTYLIKH, YTO MPUBOJAUT K H3MEHEHUIO
MHIYKTUBHOCTH KaTyIIKH U COOTBETCTBEHHO M3MEHEHHUIO 4acToThl reHeparopa (I).
BoixomHo#l curHan reHepaTopa MOCTymaeT Ha BXojA Mukporpoieccopa (MII),
BBITIOJIHSAIOIIETO CAeAyIomue (YHKIUN: BBIYUCICHUE TEKYIIEro 3HAaYeHHs YaCTOTHI,
KOPPEKTUPOBKA JAHHBIX C YYETOM IMPEABAPHUTEIbHON KaTuOPOBKH, JaHHBIE O
KoTOpoit xpausitcsi B Onoke mnamsatu (II), ympaBneHue dYeTbIpexpas3psIHbIM
CBETOJMOJHBIM HHJIMKAaTOPOM, a Tak e, B mnpuoOopax [MSO00II. cpaBHeHue
TEKYIIETO 3HAUYCHUS KOJ/Ia C KOJIOM YCTaBKH W BbIJIady CUTHAJIA yIpaBJICHUS Ha OJIOK

kommyTanuu (bK).

Muxkponporieccop  Bbmaer  mudpoBoi  Koa  Ha  IU(POAHAIOTOBBIN
npeodpazoBarens (LIAID), HanpsipkeHUe ¢ KOTOPOTO MOCTYNAeT Ha MpeoOpa3zoBaTelb
«Hanpspkenue-tok»  (H/T), obecneumBaronuii ~ HOPMHUpPOBAHHOE  3HAYCHUE

BBIXOJHOI'O CUI'HAJIA.



[lenmb muTanus npubOpa COCTOMT U3 HMHTETPAIBHOIO CTA0MIM3aTOpa
Hanpsokenust (C) u Omoka 3amuthl (B3), KoTOphId 3amuinaer mnpudop Ot

HeraBI/IHBHOﬁ MMOJIIPHOCTH HAIIPSAKCHUA ITUTAHUS.

1.5 MapkupoBka
1.5.1 MapkupoBka mpuOOpPOB COOTBETCTBYET UEpTEKaM MPEANPUSATHS-
U3TOTOBUTEJIS.

1.5.2 Ha nepeaneil nanenu npubopa HaHECEHBI:

TOBapHLIﬁ 3HaAK IIPCANPUATUA-U3TOTOBUTCIIA,

yCJIO0BHOE 0003Ha4YeHHUE MIPUOOPa;

crenens 3amuThl [P65 1o I'OCT 14254-2015;

3HAK YTBEPXKICHUS THUIIA;

€AUHBIN 3HaK OOpalleHUs Ha PBIHKE;

0003HaUEHNE WHIUKATOPOB CpabaThIBaHUSI CUTHAIM3UPYIOIIETO YCTPOMCTBA
(mns mpubopos JAMS001T).

Ha xopmyce mpubopa HaHECEHBI:

- yclioBHOe 0O0O3HaueHue mnpubopa B COOTBETCTBUM C Tabmuued 1 c
yKa3aHUEM KJIMMAaTHYE€CKOTO UCTIOTHEHHUS;
- JIMana3oH W €AUHULIA U3MEPEHUS;

- KJIaCC TOYHOCTH,

- 3HaK A o I'OCT 2930-62;

BCPXHEC N HUIKHCC ITPCACIIbHBIC 3HAYCHUS BBIXOAHOT'O CUT'HAJIA,

napaMcETpbl IIMTAHUAA,

Haanuch «Poccusy (HaHOCUTCS Ha TPUOOpax ISl IKCIOPTA);

3HaK «A» - TOJBKO JJi MPUOOPOB, mocTaBisgeMbix Ha OAD;

- TOPAJIKOBBIA HOMEP MPUOOpa MO cXeMe HyMepaliuu NpeanpusThs -
M3TOTOBUTEIIS,

- TOJI BBIMYCKA.

1.5.3 TInomOupoBaHue KOPIyca OCYIECTBIISIETCSI HABECHOM TIIOMOOH.

2 Wcnonp30BaHKE MO HA3HAUCHHUIO

2.1 DOxkcrryaTallMOHHBIE OTPAHUYEHUS



2.1.1 TTpubopsl JOIKHBI MOJAKIIOYATHCS K MATUCTPAIIH, JAaBJICHUE B KOTOPOI
HE TIPEBBINIACT 3HAUCHUS, YKa3aHHOTO B MapKUPOBKE MTPUOOPOB.
2.1.2 Ob6miee conpoTUBIIEHNE HATPY3KU TPHOOPA, BKITIOYAs COCTUHUTEIHHBIC

JIMHUMX HC JOJIZKHO ITPCBBINIATh 3H8}I€HHI>1, YKa3aHHbIX B 1.2.3.

2.2 TloaroroBka npubopa K UCIOIB30BAHHUIO

2.2.1 Mepsi 6€3011aCHOCTH TIPH TTOATOTOBKE U3ICIIUS

W cTOYHMKOM OMACHOCTH TPU MOHTAXKE U IKCIUTyaTalluu mpubdopa sBISIOTCS
AJIEKTPUYECKUHN TOK U TABIICHUE U3MEPSIEMOU CPEIBI.

VYcerpanenne nedexToB mpubopa, MNPUCOCIUHEHUE W OTCOCAMHEHUE €ro OT
MarucTpaiv, MOJBOJAIICH H3MEpPAEMYIO0 Cpeay, MJOJDKHO MPOU3BOJIUTHCS MPH
OTCYTCTBHUH JIaBJICHUS B MAarvcTpajd U OTKIFOYCHHOM D3JICKTPUYECKOM IMHTAHHUH, C
MOMOIIIBIO TAEYHOTO KIII0Ya.

Kopnyca mnpubopoB mnomnexar o0Os3aTenbHOMY 3a3emiieHuio. [IpuGopsr
3a3eMJISIIOTCS Yepe3 COOTBETCTBYIOIIMM KOHTAKT KJIEMMHOM KOJIOKH.

2.2.2 TlpaBuia v OPSIAOK MOJATOTOBKHU HU3ACITHS

[Ipu moaroToBke mpuOOPOB K paboOTe HEOOXOAMMO BBIMOJHUTH CIEAYIOITUE
oreparuu:

- UW3BJNEeYHb TPUOOPHI W3 Tapbl M YOCAUTHCS B OTCYTCTBHHM BHEIIHHX
MOBPEXKIACHUHN U 1IETOCTHOCTH TIJIOMO;

- MpOTEpPETh NMPUOOPHI BETOIIBIO HACYXO;

- TIpY BBIOOpPE MECTa YCTAHOBKHU MPUOOPOB HEOOXOIMMO 00ECTICUUTh yI00HBIE
yCIIOBUS JIJIs1 OOCTY>KUBAHMS M MOHTAXa;

- B COCAWHWUTEIBHOW JMHUU OT MecTa OTOOopa MJaBieHUS K Hpudopy
PEKOMEH/IyeTC sl YCTAaHABIIMBATH JIBA BEHTUJIS JJI OTKIIIOUEHUS TPUOOpa OT JIMHUH U
COEIMHEHUS €T0 C aTMOC(hepoit;

- TpU MyJbCalldd U3MEPSIEeMON cpeabpl Tepes MpudopoM clielyeT ycTa-
HaBJINBATh
YCTPOMCTBO JJIsI TallleHUsI MYJIbCAIUK;

- TOJKIIOYEHHE K DJJICKTPUYECKOW IIEMU MPOU3BOJUTH COIJIACHO CXEMBbI
MOAKIIOUCHHS Tipubopa (mpuioxenue I);

- npu Hanuuuu uHTepdeirica RS-232 HeoOXoaMmMo pyKOBOACTBOBATHCS

npuiioxenuem /1.



2.3 Ucnonb3oBanue npudopa
Jlnst paboThl TPUOOPOB HEOOXOIUMO BBIOIHUTD CIETYIONINUE ONEPAIIUN:
[TonaTe HampsbKeHUE MUTAHUS OT BHEIIHETO MCTOYHUKA muTaHus. [Ipudop

rOTOB K paboTe uepe3 5 MUH Mociie MoJaul MUTaHuUs.

CHATh OTCYET IMOKa3aHWM TEKYIEero 3HA4YCHHUsS JaBJICHHS 10 LU(PPOBOMY
UHAUKATOpY Iprbopa.

W3meputh BBIXOJAHOW TOK MNpuOOpa MUJUIMAMIEPMETPOM, BKIIOUECHHBIM
MOCJIEIOBATENIBHO C CONPOTHUBICHUEM HArPy3KU WJIM BOJBTMETPOM, MOJKIFOUYEHHBIM
napaiesIbHO CONPOTUBJICHUIO HATPY3KHU.

[ToncumTaTh HU3MEpseMoOe JaBlICHHE TI0 popMyIe:

Iug,w _Imin
PZEX(P'ﬂaX_Pmm )+Pmin s (1)

rae P - uamepsiemoe 3Hauenue nasnenus, MIla (xrc/cm?);
P, Puin — BEpXHHW W HIDKHHW TIpENEbl HW3MEPSEMOIrO J1aBJICHUS,
MIla (krc/cm?);
Lyax, Lnin, Lusw - MaKCUMaIIbHOE, MUHHMMAJbHOE€ U H3MEPEHHOE 3HAYCHHS
BBIXOJTHOTO TOKa, MA.

[Tpu u3MepeHun HanpsHKEHUS BBIYMCIUTD BBIXOAHOW TOK MO (popMyIie:

I==", (2)

n

rae Uy, - ©3MEPEHHOE HANPsDKEHUE, B;

R, - 3HaueHue CONPOTUBIIEHUS HAarpy3Kku, OMm.

2.4 KanubpoBka npudopa

2.4.1 OyHKUMOHATBHBIE BO3MOXKHOCTH MpuUOOpa TMO3BOJSIOT B IpoIlecce
OKCIUTyaTalliMl  M3MEHSATh €r0  TapaMeTphbl, BBEACHHBIC HA  MPEIIPUSITHH-
U3TOTOBHTENE, (MCIIOJIHEHHE KOHTAKTHOTO YCTPOWCTBA, 3HAYEHUS YCTAaBOK mMin u
max) W TPOBECTH KOPPEKIHMIO €T0 METPOJOTUYECKUX XapPaKTEPUCTUK (IIPOBECTH
KOPPEKITUIO TTOKa3aHui MpuOopa Mpu OTCYTCTBUU M30BITOUHOTO JABICHMUS).

B npubGope cosnmanbl 1B Bepcuu €ro HacTpoek (pabouast u pesepBHasi). Bce
MU3MEHEHUs TOTPeOUTENh BHOCUT B pabOUyI0 BEPCUIO HACTPOEK U, B CIIydae ero
OIIMOOYHBIX JEHCTBUN, BCErJla MOXET BEPHYTHCS K HACTPOMKAM MPEeANpUSITHSI-
uzrotourens (pesepBHas Bepcusi). OmHako B NpuOOpe HMMEETCs BO3MOMXKHOCTD

N3MCHHUTL M PC3CPBHYIO KOIINIO. B »stom c¢I1yyae BOCCTAaHOBUTDH HaCTpOﬁKH



NpeINpUATUA-U3TOTOBUTENS]  HEBO3MOKHO U BCI  OTBETCTBEHHOCTb  3a
HEenpaBUIbHOE (PYHKIIMOHUPOBAHUE MTPUOOPA NEPEXOAUT K MOTPEOUTEITIO.
Huxe mpuBeneHa mocienoBaTeIbHOCTD ONEpalfil Mpu U3MEHEHUU paboueit
BEPCUU HACTPOEK NMPUOOpa, YCTAHOBIEHHBIX HA IPEANPUATUN-U3TOTOBUTEIIE.
242 H3MmeHeHwe 3HAYEHUW MapaMeTpOB MpPUOOpa, YCTAHOBJIECHHBIX
OpeaIpUITUEM-U3TOTOBUTENIEM (KOPPEKTUPOBKA pabodeil BepCUU HACTPOUKH)
2.4.2.1 lloTpebutens UMEET BO3MOXKHOCTh U3MEHUTh 3HAYEHUS YCTAHOBIIEHHBIX
Ha OPEANpUATUU-IIPOU3BOJUTENIE NAPAMETPOB B IpoIecce padOThl B CIEAYIOIIEM
o0beMe:
- BBIOpATh MCIOJHEHUE KOHTAKTHOTO YCTPOMCTBA B COOTBETCTBUU M. 1.2.7;
- U3MEHUTH 3HAYCHHUSI YCTABOK MiNn U max,
- IPOBECTU KOPPEKLIUIO «HYJIS» MpUOOpa;
- BOCCTaHOBUTbH UCXOJHBIE TAPaMETPhl, YCTAHOBIICHHBIE IIPOU3BOJAUTEIIEM.
Hcxoanoe cocrostHre mpuOopa A NpOBEACHUS YKAa3aHHBIX BbIILE ONEpariyii:
npuOop MOAKIIYEH K BHEIIHMM YCTPOHWCTBAM B COOTBETCTBUU CO CXEMOM
npunoxkeHusi [', BKIIOYEH UCTOYHHK IMUTAHUS W NPUOOP HAXOAUTCS B PEXKUME
VHJVKAIUU U3MEPSAEMOT0 TaBJICHUS.
2.4.2.2 Bp100Op UCHIOJHEHUS KOHTAKTHOTO YCTPOWCTBA
Haxatp u ynepxxuBath B TeueHue 2 ¢ kH. «BBO/]». Ha nnaukarope nosButcs

cumBoJl «UCII » — u3MeHeHue UCIIOJIHEHUSI KOHTakTOB. HaxkaTh kH. « BBO».

HaxatueM kH. «T» BBIOPATh HCIIONHEHNE KOHTAKTHOTO YCTPOIiCTBa U3 psina: 3, 4, 5, 6
(ucnonmaenus I, IV, V, VI B coorBerctBum ¢ m. 1.2.7). Haxars kH. «BBOJl». Ha
MHIUKAaTOpe BHOBB NMOABUTCS cuMBOJ « UCII». McnoiHEeHEe KOHTAKTHOTO YCTPOMCTBA
BBIOpaHO. Jiist Iepexofa K CleAyromiel omepaiun Haxath kH. « T». Ha mHmukaTope
MOSIBUTCSI CUMBOJT «Y Cy.

2.4.2.3 MI3MeHeHue 3HaUeHUH yCTaBOK

Ha wngukatope cumBon «YCy». Haxare kH. «BBO/». Ha ungukatope
nosiButca cumBon «YCOl» (ycraBka wmuHumyMm). Haxate kH. «BBO/». Ha
MHIMKATOPE MOSBUTCS YHCICHHOE 3HadeHwe ycraBku. Ko, «I» mm «T» BbOpath
TpeObyemoe 3HaueHue ycrtaBku. Haxkarp kH. «BBOJ/l». Ha unaukatope mnosBuTCS
cumBon «YCOly. Haxars ku. «T». Ha WHJIUKATOpE MOABUTCS CUMBON «YCO02»

(ycraBka makcumyMm). Haxate kH. « BBOJl». Ha unaumkarope mosiBUTCS YUCICHHOE



3HaYeHue yctaBku. KH. «d» nm «T» BBIOpaTH TpebyeMoe 3HaueHue ycraBku. Haxartpb
ki, «BBOJI». Ha mnmmkarope mosBuTcs cumBon «YCO02». Haxarp xm. «T». Ha
nHaukarope mnosButcs cumBoil «BbIX». Haxate kH. «BBO». Ha wunaukatope
nosaBuTcs cuMBonl «YC» MU3MenHeHue ycTtaBOK mpoBeneHo. [nga mepexoma K
ClIeAYIOMIEH omepauu Haxath KH. « T».Ha HHINKaTOpe MOSBHTCS CUMBOM «-0-».

2.4.2.4 Koppexkuus «HyIs» npudopa

Ha unaukarope cumBon «-0-». Y0eauTbCs, YTO HA NMPUOOP He BO3AEHCTBYET
naBJienne usmepsiemoin cpeabl! Haxars xkH. «BBO/l». Ha mnHaukarope mosiBUTCA
cuMBodl «0000» B «Muraroniem» pexume. s coxpaHeHus pe3yibTaTOB KOPPEKIIUU
cleayeT Haxarh W yaepxkuBatb kH. «BBOJl» no Tex mop, moka He MPEKPATHTCS
“muranue” cuMBOJIOB UHAMKaTopa. Koppekius «Hyms» npudopa nposesaeHa. [Ipubop
HAaXOJUTCS B PEKUME WHINKALIMU U3MEPSIEMOrO TABJICHHUS.

2.4.2.5 BoOCCTaHOBJIEHHE HUCXOIHBIX 3HAYEHUM MAapaMeTpPOB, YCTAHOBJIECHHBIX
MPOU3BOJUTEIIEM

Onepanuo He00XOAMMO NMPOBOAUTH B CJIydyae OMIMOOYHBIX [eiiCTBHIl NMPH
BbINOJIHeHUN 1.2.4.2.1-2.4.2.4. Haxxath 1 yaepxuBaTh B TeueHue 2 ¢ kH. «BBO».
Ha wnaukarope mnosieurcs cumBon «UCIT ». Haxarps KH. «T». Ha VHJUKATOpe
nosBuTcst cumBol «YCy». Haxats k. « T». Ha WHAUKATOPE MOSBUTCSA
cumBon  «-0-». Haxarts kxH. «T». Ha uHauKatope nosiBuTca cuMBoil  «BOCC».
Haxatp xkH. «BBO/]». Ha unHaukarope mosiBUTCS Ha BpeMsi 2 C CUMBOJI «| ‘»,
3aTeM MPUOOp MEPEXOUT B PEKUM UHIAUKAIIMU U3MEPSIEMOTO JIaBJICHHUS.

3aBOJICKME HACTPOMKHU BOCCTAHOBJICHBI.

[Ipumeuanus

1 Ecau HEoOX0oAMMO BBIMIOJIHUTH TOJIBKO OAHY W3 ONEpaluid, OMHCaHHBIX

BBIIIE, TO MOCJE BXOAA B PEKUM M3MEHEHHUS NTapaMeTPOB (HAKATUE U YIEPKUBAHUE B
Teuerne 2 ¢ kH. «BBO/I») HaxxatneM kH. « T» BBIOPATh COOTBETCTBYIOIIMI CHMBOI
1 HaxaThb KH. «BBO/».

2 Jlns BBIXOAA M3 peKUMa U3MEHEHHS 3HAUCHUI MapaMeTpoB Mpudopa mnociue
TIPOBEICHNS MEPBOH MM BTOPOil Omepanuy HaXuMath KH. «1» [0 MOSBICHHS
cumBona «BbIX». Haxare xu. «BBO/I». Ilpubop mepexoaut B peXxuM WHAUKAINH
M3MEPSIEMOTro 1aBJICHHUS.

3 Ecium B mpouecce BBINOJHEHUS KOPPEKIUU «HYJSD» HA HHIUKATOPE

MMOABJIACTCA CUMBOJ «————>», KOPPCKIHA HCBO3MOZKHA, T.K. IIOI'PCITHOCTDb MoKa3aHui



npeBsimaet 5 %. Heobxoanmo yoeauTbesi B OTCYTCTBHH JIaBJICHUS Ha BXOJIE TTprOOpa
WM MPOBECTU KATIMOPOBKY Mpubopa no Metoauke m.2.4.3.

2.4.3 PexxuM MoaHOM KanuOpoBKH npubdopa

2.4.3.1 Pexum xkanuOpoBKM MpeJHA3HAYEH [UJIi YCTPAHEHUsI TOTPEIIHOCTH
MOKa3aHUl W BBIXOJAHOIO CUTHAJIa NpuOOpa NpH WX MPEBBIILIEHUH AOMYCKAEMOIO
npenena. I[lpubGop momkeH OBITH MOAKIIOYEH K BHEIIHUM YCTPOWCTBaM B
COOTBETCTBMM cO cxeMoll  mpuioxkeHusi I'. KanuOpoBka ocyiecTBisieTcss myTem
3a/laHsg KaIUOpPOBAaHHBIX 3HAYCHWH JaBJICHWS W (UKCAIMU O3TUX 3HAYCHUH B
AJIIEKTPOHHOM MaMsTH pubdopa.

2.4.3.2 Jlna BXona B PeXHUM KadHMOpPOBKH NMPU BKIIOYEHUH MUTAHUSA HaXaTb U
YIEPKUBATH KH. «I» 10 mosiBIICHUST Ha unaukatope cumBona «[IPOI (mamoMunaet
0 HEOOXOAMMOCTH TIporpesa npudopa). [lorpeTs mpuboOp B TeUECHKUE 5 MUH.

[Ipu BBIMOTHEHUU CIEAYIOMUX Olepanuii HeoOX0IUMO BBOJUThH 3HAYEHHUS BCEX
apamMeTpoB B COOTBETCTBUU C MACIOPTHHIMU JAHHBIMU Ha KOHKPETHBIN IpHOOD.

2.4.3.3 Ykazanue tuma npudopa

Ha unauxatope cumBon « 1 » (MaHOMeTp) wiu « 2 » (MaHOBaKyyMMETp,
Bakyymmerp). Haxarnem k. «¥» mm «T» ykasats Tun npuGopa. HaxaTh K.
«BBO/I».

2.4.3.4 Beibop npenena u3MepeHus mpudopa

Ecnu npu BemonHeHuu niepBod omepanuu (2.4.3.3) ykazaH tun mnpudopa
«__1 » (MaHOMETp), HA UHIMKATOPE BHICBEUMBAETCS OJHO U3 3HaYeHuil pana: 0.6; 1.0;
1.6; 2.5; 4.0; 6.0; 10.0; 16.0; 25.0; 40.0; 60.0; 100.0; 160.0; 250.0; 400.0; 600.0; 1000;
1600; 2500 (BepXHHii IIpees H3MEepEHHs B KI'c/cM). BBIOpaTh HaKaTHeM KHOIOK «»
1 «T» BEepXHHI mpenen uzmepenus: npuodopa. Haxars k. «BBO/l». Ha unaukarope
BbIcBeunBaeTcs «0000» - HIKHUAKM Tpeaea U3MEPEHUS.

Ecnu npu BeInosHeHnu nepBoil onepauuu (2.4.3.3) ykazan tun npudopa «_ 2 »
(MaHOBaKyyMMETp, BaKyyMMETpP), TO Ha HHAUKATOPE BBICBEUMBAETCS OJHO U3
sHauenuit pana: 0.000; 0.6; 1.5; 3.0; 5.0; 9.0; 15.0; 24.0 (BepxHUil npenen U3MEpEeHUs
B krc/cM?). BoiGpars HakaTHeM KHOMOK « 1» BepXHHIT mpemen M3MepeHus Iproopa.
Haxate xH. «BBOJ/l». Ha wunaukatope BwicBeumBaercs -«1.0» (HWXKHUN mnpenen
U3MEPEHUA).

Ha nexotopsix Momudukamusx npudbopos, nocie ykazanus B 2.4.3.3 tuma

npubopa « 2 » (MaHOBaKyyMMETp, BaKyyMMETp) JOMYCKAeTCs BBHICBEUYMBAHHUE HA



MHIMKATOPE OIHOIO M3 3HAYE€HHMI HIDKHEro mnpenena usmepeHus «-1.0» (B krc/cm?)
wm  «-0.1» (8 MIIa). Haxxatiem kH. «T» HE0OOXOMMMO BHIOPATh HIDKHHIL TIPELE
u3MepeHus npudopa u Haxatsh kKH. «BBO/]». Ha nunaukarope BbICBEUMBAETCS OJJHO U3
3Hauenuit psaa: 0.0; 0.6; 1.5; 3.0; 5.0; 9.0; 15.0; 24.0 (BepxHuii npeaen U3MEpEeHUs B
krc/cm’). Beibpars HakatieM KHOMOK «1» BEpXHHMIl Tpefel H3MepeHHs mpuoopa.
Haxarte kH. «BBO/l». Ha mngukatope BbicBeumBaeTcsa «-1.0» (B krc/cm?) wiam
«-0.1» (B MIla) (HmkHU# Ipenena u3MepeHus).

[ToaroToBka mpubopa K KaTuOpOBKE 3aBepIIcHA.

2.4.3.5 KanuOpoBka mnokazaHuil mpudopa BBITIOJIHAETCS B MOCIEI0BATEILHOCTH,
yKa3aHHOW Huke. KonmnuecTBo Touek KalnuOpOBKU 3aBUCUT OT AWana3oHa U3MEpEHUs

¥ COOTBETCTBYET Ta0nuIie 4.

Tabmuma 4.
Jlnanazon KomnuectBo | Jlnanazon usmepenus,| KonuuectBo
M3MEPEHHS], KI¢/CM” TOYEK Kre/cm’ TOYEK
OT hi (o) KaJIMOPOBKHU OT hi (o) KaJIMOPOBKU
0 0.6 14 0 600.0 14
0 1.0 12 0 1000 12
0 1.6 10 0 1600 10
0 2.5 12 0 2500 12
0 4.0 10 —1.0 0.0 12
0 6.0 14 —1.0 0.6 10
0 10.0 12 —1.0 1.5 12
0 16.0 10 —1.0 3.0 10
0 25.0 12 —1.0 5.0 14
0 40.0 10 —1.0 9.0 12
0 60.0 14 —1.0 15.0 10
0 100.0 14 —1.0 24.0 12
0 160.0 10
0 250.0 12
0 400.0 10

[lepBas Touka KaJIUOPOBKM COOTBETCTBYET HIDKHEMY TMpENeTy H3MEPEHUs
npubopa, a npearnocineHsss — BepxHeMmy. BHyTpu nuama3zoHa u3MepeHus 3HauYCHUs
JABJICHUHN, COOTBETCTBYIONIME TOYKAM KaJIMOPOBKHU, pACIPEICICHBl PABHOMEPHO.
[Tocnenusas Todka KadMOpPOBKM OTCTOUT OT TOYKH KAJIMOPOBKM BEPXHETO Mpejesna
U3MEPEHHUsS B CTOPOHY YBEIMYEHHS JABJICHHS HA 3HAYEHUE, COOTBETCTBYIOILEE
WHTEpPBAJly JABJICHUS,, HA KOTOPBIM pachpeiesieHbl COCEIHHE TOUYKH KaIHMOpPOBKHU

BHYTpPH JIMaIla30Ha U3MEPEHHUS.



Jyis HeKoTOpbIX MoauduKanuii Tuma mnpubopa « 2 » (MaHOBaKyyMMETD,
BaKyyMMETp) JIOIYCKAeTCs aBTOMATUYECKOE J00aBJIEHUE JOIMOJHHUTEIBbHON TOUYKH
KamuOpoBKHU «0», COOTBETCTBYIOLIEH H30BITOUHOMY JAaBJICHHUIO PABHOMY HYJIIO, €CIIU
3HAYEHUE JABJICHUS JIOTIOJHUTEIBHOM TOYKU KaTHMOPOBKM HE COBMANAET C OJHUM U3

3HAYCHUH JaBJIEHUS TOYEK KaTuOPOBKU MpUOOpa.

ITpumepsnr

1 Touku KanuOpOBKHM MaHOMETpa ¢ mpezenamu usmepenuss ot 0 mo 16 krc/cm?
(10 Touek): 0 (mepmas Touka); 2; 4; 6; 8; 10; 12; 14; 16 (npenmnocneaHss TOYKaA);
18 xrc/cm? (mOCIeqHAs TOUKA).

2 Touku kanMOpPOBKM MAaHOBAKyyMMETpa C TpelejaMu u3MepeHus oT -1 1o
5 krc/em® (14 touek): -1 (mepsas Touka); -0.5; 0; 0.5; 1; 1.5; 2; 2.5; 3; 3.5; 4; 4.5, 5
(npeanociennss To4ka); 5.5 kre/cm? (MOCIEqHAS TOUKa).

2.43.6 Ha unaukatope BBICBEUMBAETCA 3HAYEHUE [IaBJICHUS NEPBOM TOUKHU
kannOpoBku. [lomate Ha BXone MpuOOpa 3HAUEHUE IABICHUS, PABHOE HIKHEMY
npeneny usMmepenus. Haxarb kH. «BBOI». s mepexoma K ClEAyrOIIEH TOYKe
KannOpoBkn HaxaTh KH. «T». Ha MHAMKATOpEe BBHICBEUMBACTCS 3HAYCHHE NABICHHUS
cieayromieit Touku kaauOpoBku. IlogaTe Ha BXoje mnpuOOpa JaHHOE 3HAYCHUE
nasieHus. Haxate kH. « BBO/I». [Ins nepexona k clieqyrounieil TOYKEe KaluOpOBKHU
Haxate KH. «T». Ilocie TOro, kKak KamiuOpOBKA BCEX TOYEK MPOBEACHA, Ha
WHJUKaTope BbicBeunBaeTcsa cuMBoi «BbIX». Haxates kH. « BBO/l». Ha unnukarope
NOSIBUTCSI CUMBOJ «__ O».

2.4.3.7 YcraHOBKa NpeieNIbHBbIX 3HAYEHHUI BBIXOJITHOI'O CUTHAJIA

Ha wnpgukarope BbicBeunBaeTcs cUMBOJ «  O» (HIKHMI Tpeesl TOKOBOTO
curnana). Kuomkamu «d» n «T» BBICTAaBHTH 3Ha4YeHHE BBIXOZHOTO TOKA (M3MEPCHHE
MIPOBOAUTH MIJIJTMAMIIEPMETPOM, BKIIFOUEHHBIM MOCTIE0BATEIBLHO C COMPOTUBICHUEM
Harpy3kd WM BOJBTMETPOM, MOJAKIIOUYEHHBIM MapayieIbHO COMPOTUBICHUIO
Harpy3k) B COOTBETCTBHUM C JaHHBIMHM, YyKa3aHHbIMU Ha TaOjauuke mpudopa.
KparkoBpeMeHHOE€ Ha)xaThe COOTBETCTBYIOIIMX KHOIOK TMPUBOJUT K TOYHOM
NOJCTPOMKE BBIXOJHOTO TOKA, a YJEPKUBAHHE KHOIOK B HAXXAaTOM COCTOSIHUM — K

rpy6oii. Haxate ka. «BBOJI».



Ha umnaukaTope BBICBEYMBAETCS CUMBOJ «_ 1» (BEepXHUH mpenen TOKOBOTO
curnana). Knomkamum «d» m «T» BBICTaBUTH 3HAUCHHE BBIXOJHOrO TOKA B
COOTBETCTBHHM C JJAHHBIMU, YKa3aHHbIMU Ha Tabnuuke npuodopa. Haxars kH. « BBOI».

Ha ungukarope nosisurcst cumBoi1 «UCID» — BbIOOp HUCTIOTHEHUS! KOHTAKTOB.

2.4.3.8 Bb100p UCTIOTHEHUS KOHTAKTHOTO YCTPOMCTBA

Ha unaukarope cumBog «UCID» — u3ameHeHue ucnoHeHus: KoHTakToB. HaxxaTh
kH. «BBOJI». Haxaruem kH. «T» BHIOpaTh HCIOTHEHHE KOHTAKTHOTO YCTPOIMCTBA U3
pana: 3, 4, 5, 6 (coorBercTBytoT ucnoinuenusim III, IV, V, VI B cooTBercTBUM C
n.1.2.7). Haxate kH. «BBO/l». Ha wunaukarope mnosisutrcs cumBoil «UCO1».
HcrnonHeHne KOHTaKTHOTO YCTPOCTBA BHIOpAHO.

2.4.3.9 NI3MeHeHME 3HAaUEHUN YCTaBOK

Ha unaukarope cumBon «YCOIl» (ycraBka munumyMm). Haxxkats kH. « BBO».
Ha uHIEKaTOpe MOSBHTCS YMCICHHOE 3HaueHHe ycTaBku. Ku. «d» i «T» BbiOpaTs
TpeOyemoe 3HaueHue ycraBku. Haxatre kH. «BBO/l». Ha unmukarope mnosiBUTCS
cuMBoi1 «YCO1y. Haxats k. « .

Ha unaukatope nossutcs cumboil «YCO02» (ycraBka makcumyM). Haxxatp KH.
«BBO/I». Ha nHIukaTope NOSIBUTCSI YUCIEHHOE 3HaYeHUE yCTaBKU. KH. «¥y» mm «T»
BbIOpaTh TpeOyeMoe 3HaueHue ycrtaBku. Haxate kH. «BBO/l». Ha wmnaukarope
nosiButcs cuMBoI «YCO02». Haxars xu. «T». Ha MHAMKATOpe MOSBHTCS CHMBOJ
«BbIX». I3MeHeHne ycTaBoK IPOBEICHO.

[Ipumeuanne — 3Ha4eHU YCTaBOK MOKHO M3MEHSATH B mpeaenax ot 5 % go 95
% OTHOCHUTENIBHO JHamna3oHa u3MepeHuit ¢ maroM 1 %. Eciau u3MeHsieMoe 3HauYeHUe
YCTaBKM JOCTHTaeT 3HAYEHUs JPYrol M 3aXOoAUT B €€ 00iacTh JEHCTBHUA, TO
JaJbHENIIEEe COOTBETCTBYIOIIEE HW3MEHEHHE AKTMBHOM YCTaBKH IMPUBEAET K HX
OJIHOBPEMEHHOMY HM3MeHeHHt0. O0nacTh cpabaTbiBaHUs KaxaoW U3 ycTraBok *1 %.
MunnmainbHasi pa3HOCTh MEXY YCTaBKaMH MUHUMYM (min) U MakcuMyMm (max) 2 %.

2.4.3.10 CoxpaHeHue pe3yabTaTOB KATMOPOBKH B DHEPrOHE3aBUCUMOM MaMATH
npudopa

Ha unaukatope BbicBeunBaeTcsi cumBoi «BbIX». Haxars xkH. «BBOJI». Ha

WHJMKAaTOpe BbICBeunBaercsi cuMBosl «BbIX». Haxars BTOpoOii pas kH. «BBO/».



Ha wnaukarope BwicBeunBaetrcst cumBoi «BbIX». PesynapraThl kanmmuOpoBku
npudopa COXpaHSIOTCS B IHEProHe3aBUCUMOM namsatu npudopa. Uepes 2 ¢ npudop
MEPEXOJIUT B PEKUM HU3MEPEHHUSI.

Onepanuu KaauOPOBKU BBIOJTHEHBI.

[Ipumeuyanne — Ecnu mocie BBINOJTHEHUS OIEpaluud BbIOOpa 3HAYEHUS
YCTaBKM MakCHUMyM (max) Ipu BbICBEUMBAHUM HA HUHAMKATOpEe cuMBoJia «BbIX»
nepes BTopbIM Haxkatuem KH. «BBOJI» Haxars u yaepxuBatb kH. « BBOI» u npu
5TOM IMOC/IENOBATEIPHO HAXaTh 1BA paza KH. «1», TO TOCIE OTIYCKAHHS KH.
«BBO/l» na mHaukartope BbIcBeuuBaercs cuMBON «3AII2». B pesynbrare 3THX
JEUCTBUM TEPE3aNUChIBACTCA PE3EPBHASI BEPCUsS  3aBOJICKHX~ HACTPOECK B
HHEProHe3aBUCHUMON maMsaTH Tpubopa. Uepes 2 ¢ mpubop MepexoauT B PEKUM

U3MEPEHUS.

3 TexHuveckoe 0OCITyKUBaHUE

3.1 TIlepHuoAMYHOCTL TEXHUYECKOTO OOCIYyXUBaHUS YCTaHABIMBAETCA B
3aBUCHMOCTH OT IPOMU3BOJCTBEHHBIX YCJIOBUM, HO HE pexe 4eM 2 pa3a B rog. B
npouecce Npo(UIAKTUIECKOIO0 OCMOTpPa JOJKHBI OBITh BBIIIOJIHEHBI CIEIYIOIINE
MEPONPUATHUA:

- YACTKA KOHTAKTOB COEIUHUTEIIEH;

- NPOBEpPKA ILEJIOCTHOCTH NAaNKH, KPEIUICHHWS W MU30JSIUU COEAVMHUTEIBHOTO
kabes;

- TpOBEpKa COMPOTHUBIICHUS H3O0JSLUU COEAUHUTENBHOrO Kabens (IpoBepka
IPOU3BOJNUTCS METOMMETPOM C HOMHHAJIBHBIM HamnpsbkeHwem cbie 100 B.

COHpOTI/IBJ'IeHI/Ie HN30JI0UK TIPU HOPpMAJIBHBIX YCJIOBHAX HC OOJDKHO IIPCBLIIIATH

20 MOwm.

3.2 TexHUUEeCKOE OCBUIETEIHLCTBOBAHUE
3.2.1 B mpormecce DOKCIUTyaTaldd NPUOOPHI  JOJDKHBI  IOABEPraThCs

nepuoandeckon nosepke no M1 2124-90 u MU 1997-89.

MeXnoBepOYHbI HHTEPBAJI OJIMH Pa3 B FO.



4 Texynui peMOHT

4.1 Bo3MOXHBIE HEUCIPABHOCTH U CIIOCOOBI MX YCTPaHEHUS MPHUBEACHHI B

Tabnuiie 5.
Tabnuua 5
Bo3moxHbIE Beposarnas npuunna Crioco0 ycTpaHeHus
HEUCITPaBHOCTH
1. ITpubop 1. O6psIB poBOAA YcerpaHuth
MOJKJIIOYEH K COEJIMHUTEIBHOM JINHUU. 0OpBIB.
HUCTOYHUKY 2. HapyuieHue KOH- PasbequHuTh

MUTaHUs, OJJHAKO
BBIXOJIHOM CHUTHa
OTCYTCTBYET.

TaKTa B pa3bCMC.

pasbeM. [IpouncTurs
KOHTAKThl BUJIKU

CIIUPTOM.
3. He cobOmronena mo- CMeHuTh
JSIPHOCTD HAIPSIKCHUS HOJIIPHOCTh

ITMTaHWAI.

HAIIPSOKCHUA TN TAHWA.

2. IIpubop «He
JEP>KUTY» TaBJICHUE.

Hapymenue
FEPMETUYHOCTH
coelMHeHus mpudopa ¢
MeCcTOM 0TOopa
JABIICHHUS.

CMeHuTh
MPOKJIAIKY MEXKITY
HMITYIIEpOM Mprudopa u
IMOCaJOYHBIM MECTOM.

5 XPAHEHUE U TPAHCIIOPTUPOBAHUE

5.1 TIlpubGopsr B

YIIAKOBKC

PeAnpUsATUS

- HN3TOTOBUTCIIA

MOTYT

TPaHCIOPTUPOBATHCS JIOOBIM BHJIOM 3aKpBITOIO TPAHCIOPTa, C 3allUTOM OT
BO3JEHCTBUS JOKIA U CHEra IIPHU TEMIIEPATYPE OKPYKAIOIIEro Bo3ayxa oT MuHyc 50
10 rroc 50 °C npu OTHOCUTENBHOM BiIaXHOCTH 10 95 % 1ipu Temmeparype 35 °C.

5.2 Ilpm mnonyyeHuW SIIMUKOB ¢ nOpubOOpamMu HEOOXOJAUMO YCTaHOBUTH
COXPAaHHOCTb Taphl. B ciiydae ee moBpexaeHUs CIEIyET COCTABUTh akT U 00paTUThCA
C peKJlaManueil K TpPaHCIIOPTHOW OpraHU3aliH.

B 3umHee Bpems roja SIMKA ¢ OpubOpaMu ClEAyeT pPAaclaKOBHIBaTh B
MIOMELIEHHH [IPU TEMIIEPATYPE OKPYKAIOIIETO BO3IyXa He Hike 1wioc 5 °C yepes 2-
3 yaca mocie BHECEHUS B moMelieHue. JIeTOM MOXHO paclakoBbIBaTh SAIIUKH
HEMEUIEHHO TOCJIE€ UX MOJIYYEHUS.

5.3 YnakoBaHHbIE TPUOOPHI TOJKHBI XPAHUTHCS B 3aKPBITHIX HE OTAIIMBAEMbBIX

MOMEIICHUAX C €CTECTBEHHOW BEHTWISLIUEH ITPU TeMIlepaTrype oT MUHYC 15 1o miroc



40 °C u OTHOCHMTENBLHON BIAXHOCTH 10 80 % HpPU OTCYTCTBHM B OKpYXKaromleh
Cpelle arpeCCUBHBIX ITPUMECEHN.

5.4 PacniakoBbIBaTh NPUOOPHI PEKOMEHYETCS B CIEIYIONIEM MOPSIKE:

- OTKPBITh  KpPBIIIKY  SIIMKAa W OCBOOOAUTH MPUOOPHI OT YHMAKOBOYHOI'O
Marepuania, 3aTe€M MPOTEPETh UX CyXOU BETOLIBIO;

- IPOBEPUTH KOMILJIEKTHOCTh B COOTBETCTBUU C NACIIOPTOM;

- TIPOW3BECTH HAPYXKHBIH OCMOTp MpUOOpPOB, O0OpaTMB BHUMAaHHUE Ha
COXpPaHHOCTb KOpITyCa.

Bce nedextsi, 00HapykeHHBIE TIPU PACIIaKOBKE, OTMEYAIOTCS B aKTe.

AKT HampaBJisIETCSi 3aBOJly - M3TOTOBUTENIO WM OpraHW3allid, BbIJABIICH

3aKa3-Hapsil.



[TPMJIOKEHUE A

YcnoBHoe 0003HaUeHUE TPUOOpa Mpu 3aKasze

JIMS001T' - A —-1,0-0-0,1 MITa—-42-27B TV 311-00225590.022-94

1 2 3 4 5 6 7

1 — ycmoBHOE 0003HaYeHHe mpudopa (Tabmuma 1);

2 — yKa3bIBaeTCA TOJBKO JIJIsi TPUOOPOB, MOCTABISIEMBIX JIJIs AKCIUTyaTtanuu Ha OAD;
3 — knacc Tounoctu (1.2.6);

4 — nuana3oH U3MEpPEHUs C yKa3aHUeM eIUHMIbI u3Mepenus (1.2.1);

5 — xon BeixogHOTrO curHana: 05 — (0-5) MA, 42 — (4-20) MA;

6 — 3HaUCHHEC HaIIPsKCHUS ITMTAHUA

7 — 0003HaYEHNE TEXHUYECKUX yCIIOBUU.



[TPMJIOKEHUE b

["aGapuTHbIE U IPUCOEAMHUTEIBHBIE pa3MeEPbI TPUOOPOB.
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[TPMJIOKEHUE B

CrpykTypHas cxema npudopa

c | M ——™ BU
O I
Un — LK
- B3 M BK />

I' — reneparop;

MII-mMukpomnpoueccop;

II-mamsTh;

b3-0110K 3aIIUTHI;

C-cTabunnszaTop HalpsHKEHUS;

LIAIT — mudpoananoroselii mpeoOdpa3oBaTelb;
H/T — nmpeobpazoBarens;

BM-010x MHAWKAINH;

BK — 6510k KOMMyTaIum.



[MTPJIOXKEHUE T

CXEMA ITIOJAKJIFOYEHUM A [TPUBOPOB

|

Pucynk I'.1 — npubop IMS001E

Llens |=9»— +En
MutaHue | 2 3
OO O6Lwmn
W | 1 =
Harpyska | 3
Kopnyc | <=

P AMS001T -
|| Uens Llenb  [-9— +E
min 5
r— 11 K1.1 Mutanue | 2 >
\ oo | 1 OB
2| K1.2 LN =T

Maxt 3| k2.1 Harpyska | 3
\— 2| K29 Kopnyc | <=

Pucynox I'.2 — mpubop AMS001T°



I[MTPMJIOXKEHUE [

Opranuzanus nepenayu JaHHbIX 10 uHTepdericy RS-232

Pacnonoxenue pazpéma unrepdeiica RS-232 na kopnyce npudopa IMS001E
MpeaCcTaBiIeHO Ha pucyHke JI.1.

N3mepeHHble 3HaUeHUs1 JaBlIeHUs mepenarorcs no jauHuu TxD pazpéma XT3
(pucynok /I.2) mpubopa JMSO001E Bo BHelmiHee YCTPOHCTBO AaCHMHXPOHHO IO
nocnenoBatenbHoMy wmHTEepdeiicy RS-232. Jlunua TxD (Beixog JaHHBIX)
UCTIONIb3YeTCS Uil mepenadu  JaaHHbix oT mnpubopa JIMSO001E Bo BHemiHee
yCTpOMCTBO, a 1o JuHuM RxD (Bxon nanubix) npubopom JIMS001E npunumarotcs

JaHHbIE U3 BHENIHETo ycTpoiicTBa. JInauss GND sBisieTcss CUrHAJIbHOW 3€MIIEH.

JAMS001E

o

Pucynox JI.1 — Cxema pacnionoxenus pazbéma XT3 B mpubopax JIM5001.

—>—| Uenb
—1 1 [ GND
Ee— 2 N
— 3 | RxD
—1{ 4 | TxD

Pucynok /1.2 — Haznauenue koHTakToB pazbéma X 13 unrepdeiica RS-232



Nurepdetic RS-232 B npubope IMS5001 HacTpoeH Ha cieayromue napameTphl:

- CKOpOCTh nepeaaun fanubix — 4800 Out/c;

- KOJIMYECTBO OUTOB JAaHHBEIX — &;

- KOHTPOJIb YETHOCTU — OTCYTCTBYET;

- KOJIMYECTBO CTOI-OUTOB — 1.

Coobmienue, nepenaBaemoe ot npubdbopa JIMS001, mpexacrasiser coboit 010k

JAHHBIX U3 4 O6alT, onKrcaHue MoJiel KOToporo npuseaeHo B Tadbmuie /I.1.

Tabnuma /.1 — Onucanne mpoToKosa nepeadn JaHHBIX.

Haume- | Homep 3HayeHue B
HOBaHUE | OailiTa | TBOMYHOU cHUCTEME Ornucanue 0aiiTOB COOOIIEHUS
OJISI CUHCJICHHSI
Tone 76543210
Ha'ana NN -
COOOIIEHUS
butet  0-1 omnpenenstoT  pacHoioKeHUe
3aIATON: 10
HIHIHH
76543210 ol \HAHH
[-[-[-IxI-[- [x[x]
) O BRI
HEEIH
bur 4 onpexaenser 3HaK 4yncia:
0 — moN0XUTENBHOE YHCIIO;
| — oTpHUILIaTENBHOE YUCIIO.
3HaueHnto0 OUTOB 4-7 COOTBETCTBYET IUdpa OT
Mone 76543210 |0 mo 9, BoBomMMas B cTapiieM paspsje
— 3 IXIXIXIX[XIX[X[X| | nHaukaTopa  (kpaiiHmii  JeBEIH  paspsn).
1 3nayennto 6utoB 0-3 cooTBETCTBYET IU(ppa OT
0 nmo 9, BbIBOAMMAST B pa3psiie UHIUKATOPA,
paCIOIOKEHHOM CIIpaBa OT CTapIIero pa3psiaa.
3HaueHuto OUTOB 4-7 COOTBETCTBYET IUdpa OT
76543210 0 mo 9, BeIBOgMMAs B pa3pse WHIUKATOPA,
4 IX[XIX[X[XIX[X[X| | pactionoxeHHOM clieBa OT MIIajLIero paspsija.
3nauenuto 6utoB 0-3 cooTBeTcTBYET 1U(pa OT
0 mo 9, BbIBOAMMAas B MIAIIEM pa3pse
WHIUKaTopa (KpalHui MpaBbli pa3psin).




[Tpumepsr

[Tepenannoe ot mpudopa [IMS5001 coobiienue B

8 3HaueHHE TaBICHUS
IIECTHA/IIIATEPUYHON CUCTEME CUHUCIICHHUS

FF 11 00 97 -0,97
FF 01 00 34 0,34
FF 02 02 57 25,7
FF 03 02 57 257

3AKA3ATb: IM5001 maHoMemp uugposou
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