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HacTtosiwee pykoBoacTBo no akcnnyatauumn (PJ) cooepxuT ceegeHns o npuHumne paboTsl,
YCTPOMCTBE N KOHCTPYKLUMN, XapakTepuCcTukax nameputens ummuTtaHca E7-21 (ganee no Tekcty
npnbop) 1 ykasaHus, Heobxoaumble Ansi NpaBUNbHOM 1 6e30MacHO ero aKcnnyaTauuun.

BHewHui Bug npubopa npuBeaeH Ha pucyHke 1.1.

Mpnbop BHeceH B [ocyaapcTBeHHbIN peecTp cpeacts uamepeHun PB nog Ne PB 03 16
1615 02.

BHUMAHUE!

HE BKJTKOYATb NMPNBOP, HE N3YYB HACTOALLEE PO.

lpu nokyrnke npubopa 4Yepe3 mopao8yro cemnb:

- NpoBepuUTb ero paboTocnocoBHOCTS;

- MPOBEPUTb HanMyMe TaroHOB Ha rapaHTUMHbLIA PEMOHT W CBEPUTb HOMEP M TUM
NprMobpeTeHHOro Npubopa ¢ ykasaHHbIMW B rapaHTUAHOM TalloHeE ;

- ybeguTbCs, YTO rapaHTUHbIE TanoHbl 3anoSfiHeHbl (MOCTaBMEH LUTaMMn OpraHu3auum,
npogasLlen npudop 1 ykasaHa gata npogaxm);

- MPOBEPUTb COXPAHHOCTb NIOMO M KOMMNNEKT NocTaBku npubopa.
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PucyHok 1.1 — Uameputenb ummutaHca E7-21. BHewHun Bug,.



1 ONMUCAHUE U PABOTA MPUBOPA

1.1 Ha3sHa4yeHue

1.1.1 Mpnbop npegHasHayeH AN M3MEPEHUS MMMMUTAHCHBIX® MapameTpoB. €MKOCTH,
WHOYKTUBHOCTW, COMNPOTUBMEHUSA, MNPOBOAMMOCTM, TaHreHca yrna notepb, [A0BPOTHOCTH
aneTpopaanoanemMeHToB (OP3).

MpumeyaHne - * UMMUTaHC — TEpMUH, OOBLEOMHSIOWMA MOHATUS  KOMMEKCHOro
ConpoTUBNEHUs (MMnegaHca) u KOMMIEKCHON NPOBOANMOCTU (agMuTaHca).

1.1.2 Mpnbop MoXeT OblTb NPUMEHEH B nabopartopusx, Ha NPeanpuUaTUSX NPU BXOAHOM U
NPOM3BOACTBEHHOM KOHTpone OPJ, B pEMOHTHbIX MaCcTEPCKUX.

1.1.3 Tlpubop npegHasHadeH Ona paboTbl OT CETU MEPEMEHHOrO TOKa HamnpsiKeHUn
(220+22) B yactoTom (50+0,5) 'y,

1.1.4 To ycnosusamM npumeHeHusa npubop oTHocuTcsa kK rpynne 2 TOCT 22261-94 c
pacLUMpeHHbIM gnana3oHoM paboymx Temnepatyp oT 5 go 40 °C.

HopmanbHble yCnoBusi NpUMeHeHuUs:

- TemnepaTtypa oKpyxatoLero sosayxa, °C 20 £ 5;

- OTHOCMUTENbHAA BNaXXHOCTb OKpyXXarLero so3ayxa, % ot 30 no 80;

- aTMocepHoe agasrneHue, klla (Mm pT.CT.) oT 84 no 106 (o1 630 go 795).

Pabo4ne ycrnosus npyMeHeHus:

- TemnepaTtypa okpyxatoLero sosayxa, °C o1 5 1o 40;

- OTHOCUTENbHAs BNaXXHOCTb BO3ayxa, % po 80 npu TemnepaTtype 25 °C;

- aTMocdepHoe aaBnexue, klla (Mm pT. CT.) oT 84 no 106,7 (ot 630 go 800).

1.1.5 Mpnbop cooTBeTCcTBYET TPEOOBAHNAM NO PAANOINEKTPOHHON 3aLUuTe.

NHaoycTpuanbHble paguvonomexu, cosgaBaeMble MpubopoM, He MpeBbILWAT 3HAYeHUNn,
yctaHoBrneHHbix CTB TOCT P 51318.22-2001 ans obopyaoBaHus knacca b.

YctonumBocTb npubopa K 3neKkTpocTatMyeckum paspsgam  npyv HenocpeacTBEHHOM
(KOHTaAKTHOM) BO3AENCTBMM IMEKTPOCTAaTUYECKOrO pa3psaa COOTBETCTBYET CTEMNEHWN XXECTKOCTU 2
(ncnbiTatensHoe HanpsbkeHne 14 kB) no CTb FOCT P 51317.4.2-2001, kputepun kadecTtsa
dyHKUMOHUpoBaHus C.

YctonumBocTb npubopa K AMHAMUYECKUM W3MEHEHUAM HanpsXeHUs 3nekTponuTaHus
cooTBeTcTBYET cneaytowmm kputepuam no CTb TOCT P 51317.4.11-2001:

- Npn BbIOpOCAX HaNPsXKeHWUs1 CETU - CTEMEHb XECTKOCTU 2 (HanpsbkeHne cetn 1,2 UHom,
anutenbHocTb Ao 500 mc, nepmog noBTOpEHUN 5 C);

- MpY NpoBanax HanpsbkeHUst CeTU - CTeneHb XecTkocTn 2 (HanpshkeHne cetn 0,7 UHom,
anutenbHocTb Ao 500 mc, nepmog noBTOpEHUN 5 C);

- NPV NpEepbIBAHMM HANPSHKEHUSI CETU - CTEMEHb XECTKOCTU 2 (anuTtenbHocTb Ao 100 mc,
nepuog NoBTOpeHua 5 c).

Kputepun kayectBa oyHKUMOHNPOBaHNA B.

YcTtonumBoCcTb  npubopa K HAHOCEKYHOHbIM  UMMYMbCHbIM  MOMEexaM  [AOSKHa
COOTBETCTBOBATb CTEMEHW XecTkocTm 2 (amnnutyga wmnynscoB 1kB) no CTb
FOCT P 51317.4.4-2001, kpuTepuin kKayecTtBa (pyHKUMOHMpPOBaHMs B.

YcTtonumBocTb npubopa K pagnodacToTHOMY 3MeKTPOMarHMTHOMY MOS0 COOTBETCTBYET
creneHn xectkoctn 2 (130 gbmkB/M) no CTB F'OCT P 51317.4.3-2001, kpuTepuh KadecTBa
dyHKUMOHUpOBaHUA B.

1.2 TexHU4Yeckue xapaKkmepucmuku

1.2.1 Tpunbop namepseT crnegyoime MMMUTaAHCHbIE NapameTpbl:
- NapannenbHyo 1 nocnegoBaTenbHy0 NMHAYKTUBHOCTL (Lp, Ls);

- napannenbHyo 1 nocnefoBaTeSlbHY0 eMKOCTb (Cp, Cs);
- NapannensHoe n nocnegosaTenbHoe conpoTtmenenHne  (Rp, Rs);
- napanneneHyto nposogmumocTb  (Gp);

- TAHreHc yrna noTepb (tg 0)*;

- BOOPOTHOCTL .

MpumevaHne - *[onyckaeTcs QnOnst u3MepsieMoro napameTpa tg & wvcnonb3oBaTb
obo3HauveHne

D (cpakTop notepnb).
1.2.2 [Onana3soHbl n3amepsieMbix MpMOOPOM MMMUTAHCHBIX NapaMeTpOB:
- no mHayktmsHocTu (L) - ot 0,1 Mkl'H oo 16 kIMH;
-no emkoctn (C) - o1 0,1 n® go 20 mD;
- no conpotueneHunto (R) - ot 1 MOm go 20 MOw;
- no nposogumoct (G) - ot 1 HCwm go 10 Cwm;
- MO TaHreHcy yrna notepb (tg 8) u gobpoTHocTn (Q) - ot 103 go 103



1.2.3 MNpepenbl gonyckaeMon OTHOCUTENBbHOM OCHOBHOW MOrpeLuHocTn nameperna R, G, L, C
N abComnTHON OCHOBHOW MOrpeLlHOCTU U3MepeHnsa tg & Mpu BbICOKOM YpOBHe curHana 6es
yCpeaHEHNSA paBHbl 3HAYEHUAM, yKa3aHHbIM B Tabnuuax 1.1-1.4 npu pas3psgHOCTM OTCYETHOrO
ycTponctea — 4. Knacc touyHocTtun 0,15/0,01 no FTOCT 25242.

MpumeyaHue — MNMorpelwHocTb No AobpoTHOCTH (Q=1/tg 3) HE HOPMUpPYETCA.

1.1.5 lpepenebl gonyckaeMon OTHOCUTENBHOW OCHOBHOW MOrpewHocTn usmepenunsa R, G, L, C
M abCconTHOM OCHOBHOW MOrPELIHOCTU U3MepeHus tg & Npu HU3KOM YPOBHE CUrHana Ha
3-6 gmanasoHax 6e3 ycpeHeHUs OOMKHbl BbiTb paBHbI YTPOEHHOW MOrpeLlHOCTN, YKa3aHHOW B
Tabnuuax 1.1-1.4.

Ha 1, 2, 7, 8 puanasoHax npu HU3KUX YPOBHAX CUrHana rmnorpewHocTb Wn3MepeHus
MMMUTaHCHbIX MapaMeTpoB He HOPMUPYETCS.

Tabnuuya 1.1
N3amvepsi| Pabouya| Howme Mpenensbi
e-mas S p [wnana3oH namepeHus R aonyckaemom
BENUYN YyacToT | Anana- OCHOBHOW
Ha a 30Ha norpeLHoOCcTn
noR, %
1 (1,000 — 20,00) MOwm +[1+0,2(R/Rxu-1)]
2 (100,0 — 1000) kOm
3 (10,00 — 100,0) kOm +[0,15+0,01(R/Ru-1)]
R 100 Iy 4 (1,000 — 10,00) kOm
1 kY 5 (100,0 — 1000) Om
6 (10,00 — 100,0) Om +[0,15+0,01(R«/R-1)]
7 (1,000 — 10,00) Om
8 (1-1000) MOm +[1+0,2(R«/R-1)]
MpumevaHus
1 R — n3mMepeHHoe 3HayYyeHne ConpoTUBIIEHUS;
Ru, Rk — Ha4anbHoe 1 KOHeYHoe 3Ha4YeHus YCTaHOBIEHHOro amana3oHa nsmepeHui.
2 [onyckaeTtcsa HecTabunbHOCTL Noka3aHun nprubopa, ecrnm oHa He NPUBOAMT K
NOrpeLHOCTU U3MepeHus, NpesbILaoLLen JonyCcTuMble A1 COOTBETCTBYIOLLEro B1aa
N3MepPEHNN 3HaYEHNA.

Tabnuuya 1.2
N3mepsie- | Pabouas | Homep Mpegensl
mas yacTtoTa | Avana- [nana3oH namepeHus G aornyckaemom
BENUYMNHA 30Ha OCHOBHOW NOrPEeLIHOCTU
no G, %
1 (1 —1000) HCm +[1+0,2(G/G-1)]
2 (1,000 —10,00) mkCm
3 (10,00 — 100,0) mkCm +[0,15+0,01(G/G-1)]
G 100 'y 4 (100,0 — 1000) MKCM
1kly 5 (1,000 — 10,00) mCm
6 (120,00 — 100,0) mCm +[0,15+0,01(G/Gw-1)]
7 (100,0 — 1000) mCm
8 (1,000 — 10,00) Cm +[1+0,2(G/Gu —1)]
MprmeyvaHua
1 G — n3mepeHHoe 3HavyeHne NpoBOANMOCTH;
Gu, Gk — HayarnbHOE 1 KOHeYHOEe 3Ha4YeHUs YCTaHOBIIEHHOrO Anana3oHa UsMepeHun.
2 [onyckaeTtca HecTabunbHOCTb NOKasaHui Npubopa, ecrnv oHa He NPUBOAUT K
NOrpeLLUHOCT N3MepPEHUs, NpeBbILIaloLLLEN JOMYCTUMbIE A9 COOTBETCTBYHOLLErO BUaa
N3MepEHNN 3HaYEHNA.




lMpumep pac4ema dornyckaemMol OCHOBHOU Mo2pewHocmu.

N3mepsaembin 00bEKT: KOHOEHcaTop.

Pesynbtat namepenua: C = 3,021 HD, tg 6 (D) = 0,002.

Pexnm namepenus: paboyas yactota 100 'y, Homep gnanasoHa 2.

N3 Tabnuubl 1.3 Haxoamm npeaen 4onyckaeMown OCHOBHOWM MOrpeLLUHOCTY :

+[0,15+0,01(CW/C-1)[NI+ 19?5 =
+[0,15 + 0,01(16,00 H®/3,021 H® —1) +V1 + 0,0022 ~ 0,19 %.

1.2.5 [JononHutenbHas NOrpelwHoCcTb USMEPEHNA UMMUTAHCHBIX NapamMeTpoB, Bbl3BaHHas
N3MEeHeHneM TemnepaTypbl OKpyXalollero Bo3gyxa OT HopmarnbHOW o nobon B npepenax
paboumnx ycroBurn npuMeHeHus Ha kaxgble 10 °C, He npeBblWaeT MOMOBMHBI Npeaena
AonyckaeMon OCHOBHOW NOrPeLLUHOCTU U3MEPEHUS UMMUTAHCHBIX MapaMeTpoB.

1.2.6 Paboume yvactoTbl npmnbopa 0,1 n 1 klu. MNorpelwHoCTb yCTaHOBKM pabounx 4acTtoT
He BbIxoauT 3a npegenbl £ 0,02 %.

1.2.7 YpoBeHb cpefHero KBagpaTU4eckoro 3HadYeHusi N3MepUTEnbHOro curHana nmeet
ABa 3HadeHusa: (1+0,2) B (Bbicokmin) u (0,1+0,02) B (HU3Kun).

1.2.8 BbIxogHOEe cOMpOTMBMEHNE WUCTOYHMKA M3MepuTenbHoro curHana (1 000+100) Om.

1.2.9 B npubope npeayCMOTPEHbl PEXUMbI OAMHOYHOIO M3MEPEHUS U WU3MEPEHUSA C
ycpegHeHnem 3a 10 nameputenbHbIX LIMKOB.

MpoaomknTeNbHOCTb OANHOYHOIO n3mMepeHnsa 6e3 Bbibopa ananasoHa He 6onee 0,7 c.

1.2.10 B npubope obecneyeHa aBTOMaTMyeckass KOMMEHCaUMs HayasrbHbIX NapamMeTpoB
NPUCOEaUHUTESbHBIX YCTPONCTB (KOppPEeKUns Hyns).

1.2.11 TMpunbop nmeeT aBTOMaTUYECKNIN N PYYHOWN BbIBOP Anana3oHa M3MepPEHUSI.

1.2.12 B npubope npenycMoTpeHa BO3MOXHOCTb W3MEpeHUss OOBbEKTOB C nogadvemn
HaNPSXKeHNUs1 CMELLEHUs OT BHYTPEHHero uctouvHuka (2+0,2) B.

1.2.13 lMpnbop obecneunBaeT cnegyrome cepBUCHbIE PYHKLNN:

- AOMYCKOBbINA KOHTPOSb U3MEPAEMbIX NapaMeTPOB;

- onpegeneHve TMPOUEHTHbIX OTKMOHEHUA W3MepseMblX MNapamMeTpoB OT 3aJaHHOW
BEMNYMHBI.

1.2.14 Tpubop obecneymBaeT paboTy C yCTPOMCTBOM npucoeamHuTenbHbIM (ganee YI1-2).

MapameTpol YI1-2 cnegyowume:

- HavanbHasi eMkocTb He bonee 0,1 nd;

- conpoTuBneHue kabenen «lI», «Uy», «I'», «U'» He Gonee 0,8 Om;

- €MKOCTU U NPOBOAMMOCTU LIEHTParibHbIX XWUIT KaXX4oro M3 kabenen Ha KopnycHOW BbIBOA
He 6onee 200 N® n 20 HCM COOTBETCTBEHHO;

- COMPOTUBREHME MeXAY KOPMYCHbIM BbIBOAOM U KaXXObIM U3 BHELLUHUX KOHTAKTOB pa3beMoB
«I», «U», «I'y, «U'» He bonee 0,15 Om.

1.2.15 3anac no kpasm npegenos namepeHus He meHee 10 % OT HayanbHOro (KOHEYHOro)
3HavYeHVs ananasoHa.

1.2.16 [pubop nmeeT NpPon3BOACTBEHHO-IKCMyaTaUMOHHbIN 3anac npu BbiMYCKE He
MeHee
20 % no OCHOBHOWM NOrPELLUHOCTU U3MEPEHUS UMMUTAHCHbBIX MapamMeTpOB.

1.2.17 lpunbop obecneunmBaeT CBOM TEXHUYECKME XapPaKTEPUCTMKM B Mpeaeniax Hopm,
YCTaAHOBIEHHbIX TY, MO UCTEYEHMN BPEMEHWN YCTaHOBMEHUA pabodero pexuma, paBHoro 15
MUH.

1.2.18 Tpmnbop ponyckaeT HenpepbiBHYyO paboTy B paboyumx ycrnoBuAX NPUMEHEHUSN
B T€YeHUM BpemMeHU, He MeHee 16 4 Mpu COXpaHEeHUM CBOUX TEXHUYECKUX XapaKTEePUCTUK B
npegenax HopMm, YCTaHOBNEHHbIX TY.

1.2.19 Tpubop coxpaHAeT CBOM TEeXHUYECKME XapaKTEPUCTUKM B npedenax Hopwm,
YyCTaHOBMNEHHbIX TY, Npu NUTaHUM ero OoT CeTU NepeMeHHOro Toka HanpsxeHuem (220+22) B,
yactoton (50%0,5) INu.

1.2.20 MowHocTb, noTpebnsemas npubopoM OT CeTU NUTaHUS NpPU  HOMMUHANbHOM
HanpsixkeHun 220 B yactoTton 50 Ny, He 6onee 10 B-A.

1.2.21 Tlpubop pgomkeH obecneumBaTtb nepegady-npmem mHgopmaumm B N3BM Tuna PC
AT

no cTaHaapTHOMY MHTepdency RS-232C.

1.2.22 onekTpuyeckas wusonauma uenen npubopa BblioepkmBaeTr 6e3 npobos wm
MOBEPXHOCTHOrO MepeKkpbiTUS B TeyeHne 1 MUH [eNCTBME UCMbITATENbHOrO HanpsXeHus,
ykasaHHoro B Tabnuue 1.5.

OnekTpuyeckoe COMPOTUBREHUE uU3onAuMM Uenen npubopa npu  UCMbITAaTENbHOM
HanpsieHun 500 B cooTBeTCTBYET 3HAa4YeHMI0, yka3aHHOMY B Tabnuue 1.5.



Tabnuuya 1.5

nekTpuyeckme Lenm MakcumanbHoe NcnbiTaTensHoe onekTpunyeckoe
npubopa, mexay paboyee HanpsPKeHWe NepeMeHHOro | ConpoTUBMEHNE
KOTOpbIMW NPOBEPSAETCA HanpshxeHue, TOKa 4acTtoToMn nsonaumn,
n3onsums B 50 Ny (cpegHee MOwm, He
KBagpaTnyeckoe MeHee

3Ha4vyeHue), B

3aKopoYeHHbIEe KOHTaKThI
BUJTKM CETEBOIO LUHYypa U 242 1500 7
3a3eMNsLWMIA KOHTaKT

MpumeyaHue — 3asemneHne obecnevnBaeTcs KOHCTPYKLNEN CETEBOM BUMKN B CETEBOM
LUHYpe.

1.2.23 Tlpunbop obecneuvnBaeT cnegyrolme nokasatenm HagexHoCTu:

- cpegHsst HapaboTka Ha oTka3d - He MmeHee 20 000 v;

- CpeaHW CPOK CIyX0bbl - He MeHee 5 ner;

- cpegHee BpeMs BOCCTaHOBNeHa paboTtocnocobHocT npmubopa - He 6onee 3 u.
1.2.24 Macca npubopa He 6onee 2 kr. Macca npubopa ¢ ynakoBkon He bonee 5 kr.
1.2.25 MabapuTHble pa3mepsbl Npubopa (6e3 py4ykn) He Bonee 265 x 90 x 317 MMm.
1.2.26 CopepxxaHune gparoLeHHbIX MaTepuarnos, r:

- cepebpo - 0,134500
- nnaTtuHa - 0,012620
- nannagun - 0,051700

1.3 Cocmae kommsiekma rnocmaeku
1.3.1 lMpnbop noctaBnaeTcsa B KOMMMeEKTe, npusegeHHoM B Tabnuue 1.6.

Tabnuua 1.6
HanmeHoBaHue Konu- MpumevaHune
4eCcTBO
N3ameputenb nmmutaHca E7-21 1
LHyp coegmHuTENbHbIN 1 [ns BkntoyYeHus npmubopa B ceTb
YCTpOMNCTBO NpUCoeguHUTENBHOE 1 [lna nogkntoYeHns aByx- N Tpex3aXKMMHbIX
YI-2 00BHEKTOB
Kabenb coegunHuTenbHbIN * 1 ns MOAKIIOHEHNS 0OBbEKTOB YeTbIpeXnapHoOm n
NATU3AXXMMHOWN KOHCTPYKUMK
Kabenb nHTEepdencHbln 1 [ns nogknoveHna npnbopa Kk nepcoHanbHOMY
KOMMbOTEPY
[ns 3awunTbl HE3a4ENCTBO-
BaHHbIX rHe3p;:
3arnywka 4 «l'», «U'», «Uy», «I»
3arnywka 1 «RS-232C»
MporpammHoe obecneveHue: [nsa paboTbl B cTaHAAPTHOM
TekcT nporpamMmmbl® 1 onepauyuoHHON CUCTEME
BcTaBka nnaBkas
BM26-1 B 0,5 A 250 B 2
PykoBo4cTBO No aKkcnnyataumm 1
MeToguvka nosepku 1
YnakoBka 1

* MocTaBnaAlTCA No OTAENbHOMY 3aKaay.




1.4 Ycmpolcmeo u paboma

1.4.1 TlpuvHuMn pencrTeus

B ocHoBy paboTtbl npnbopa nonoxeH MeTog BoribTMeTpa-amnepmetpa. CTpykTypHasa cxema
npubopa npmeBeaeHa Ha pucyHke 1.3.

HanpsbkeHne pabodent 4actoTbl OT reHepaTtopa MOAAeTcss Ha M3MepsieMbld OOBLEKT,
nogknovaembl K npeobpasosatento Y — Ur, Uun. [MpeobpasoBaTtens ¢opmmpyeT aga
HanpsbkeHusi, ogHo K3  kKoTopbix (UT) nponopumoHanbHO TOKY, MNpoTekalwLweMy 4epes
namepsiembln 06beKT, apyroe (Un) — HanpshkeHnto Ha HeM. OTHOLLEHUE 3TUX Hanps>KeHUn paBHO
KOMMNIeKCHON npoBogMMocTu (Y) UM KOMMNIIEKCHOMY CONPOTMBEHMIO (Z) ob6bekTa.

N3mepeHne OTHOLEHWS HanpsXXeHWn MPOBOAUTCS annapaTHO-NPOrpaMmMHbIM FTIOFOMETPOM.

AnnapaTHas 4acTb JloromMeTpa COCTOUT W3 KOMMYyTaTopa, MacwTabHoro ycunutens,
aHanoro-ungposoro npeobpasosatens (AUIM). MTorom paboTbl NporpamMmMHOM YacTu noromeTpa
SABNSAETCH pacyeT OTHOLUEHUN HaNpPsHKeHUN.

Ha pucyHke 1.2 nsobpaxeHsl BekTopbl Ut, U4 M ONOpHOE BCOMOraTenbHOe HanpshkeHne ¢
NPOU3BOSIbLHOM (hasomn.

JUona
Ut(Un)
BI
Un(U7)

D

A

~ Uon
A C -

PucyHok 1.2 — BekTopHada guarpamma.

Mpoekunn BektopoB Ut, Un Ha onopHoe HanpsikeHne Uon 1 jUon BbIENAKTCA CUHXPOHHbBIM
petektopoMm (C[) n un3amepsoTca B HEKOTOPOM MPOU3BONBHOM MacwTabe wuameputenem
WHTEerpupytoLlero tuna.

OuyeBnAaHbI COOTHOLLEHUS:

YZGH[B = oo = oo B e (1.1)

roe G — akTuBHaA NpoBOAUMOCTb;
B' — peakTuBHasa npoBOAUMOCTb;
Ux — yncnuternb M3mMepsaemMoro OTHOLLEHWS;
Uo — 3HameHaTernb U3MepseMoro OTHOLLEHWS;
A, B, C, D — npoekuunu BektopoB Ut 1 Un Ha onopHoe HanpsikeHne Uon U jUon, OTKYAA

AC + BD
Sy (1.2)
BC - AD
B' = oo (13)
CZ + D2

AHanorn4Ho
Un Ux A+jB
Z=R+ X = e Do T e , (1.4)
Ur Uo C+jD
roe R — akTMBHOE COMPOTUBIEHMUE;
X — peakTMBHOE CONPOTUBIIEHNE, UMK

=R (1.5)



), @ —— (16)

Mpn n3mepeHnn BbICOKOOMHbIX 00beKTOB (1-4 Ananas3oHbl U3MEepeHUst), Koraa reHepartop
cuUrHana sBnseTcs MCTOYHWKOM HanpsbKeHus, npeanodyTutenbHee OCYLLEeCTBNSATb U3MepPeHnsa B
Buae coctaensawowmx nposognmoctn (Ux = Ut, Uo = Un).

B cnyyae nsmepeHusi HU3KOOMHbIX OOBHEKTOB, UCTOYHUK cuUrHana paboTaeT Kak reHepaTop
Toka (5-8 gmanasoHbl) U Bonee yaobHLIM SABASAETCA M3MepeHue B POpMeE COCTaBMIAHOLLMX
nonHoro conpotmeneHns (Ux = Un, Uo = Ur). Tpebyemasa copma MMmMUTaHCa AOCTUraeTcd
nepecyetoMm K3 nepsudHon dopmbl (G, B' unn X, R) M ocylecTBNseTCss KOHTPONNEPOM.
PacwwupeHne
npedenoB W3MepeHns JocTuraeTcs 3a CcdeT WU3MEeHeHus  koadpduumeHTa nepepayu
YCUNUTENbLHOIo TpakTa sioromeTpa npu namepeHumn coctasnsawwmx ymcnntena Ux 8 10, 100 n 1
000 pas.

Yctponcteo uHTepgencHoe RS-232C obecnevnBaeT corfiacoBaHWe YPOBHEW CUrHanoB U
ranbBaHUYECKY0 pa3Bsa3Ky U3MepuUTenbHbIX Lenen npnbopa v NoakryaemMon annapaTtypsbl.

Kommy- MacwTtabHbin

TaTop yCUNUTenb
Ut
Z Ipe- I
Tene- obpa- 7 YN D — AL
parop |
30Ba-
TeIb /'y
Un
A 4
yCTpOPISTBO >
unrepeiichoe [ KonTpomtep
RS-232C -
v t
WuauxaTop Knasmuartypa

PucyHok 1.3 — CTpykTypHas cxema npwubopa.

1.5 Mapkupoeka u nnombupoeaHue

1.5.1 MapknpoBka Ha koprnyce npubopa coaep>XuT:

- HAMMeHoBaHWe 1 Tun Npnbopa, TOBapPHbIA 3HAK NPEANPUATUS-U3rOTOBUTENS;

- 3Hak NocygapcTBeHHoOro peectpa Pecnybnukn benapych;

- Hagnucb “CpenaHo B benapycu”;

- 3aBOLCKOV HOMEP, o4 U3roTOBIEHUS;

- CUMBO ».

1.5.2 Map BKa Ha ynakoBke BblinofniHeHa B cootBeTcTBMM ¢ TOCT 14192 Trnorpadcknm
CNOCOOOM Ha 3TUKETKAX N COAEPXKMIT:

- MaHUNYNAUNOHHbIE 3HaKKU «Xpynkoe. OCToOpoXxHO», «bepeyb oT Bnarn», «Bepx»;

- HaMMeHoBaHue 1 TN npmbopa, ToBapHbIM 3HaK NPeAnpPUSATUA-U3rOTOBUTENS;

- 3aBoACKOM HOomep u aaTty marotoeneHus, wrtamn OTK n maccy npubopa C ynakoBkOW -
OpyTTO — 5 K.

1.5.3 TlnombupoBaHne npubopa BbLINOSIHEHO MACTUKOW Ha 3agHen naHenu Kopnyca
(B yrnybneHuax ans BUHTOB).

1.6 Ynakoeka

1.6.1 PacnakoBbiBaHWe npubopa NpoBOANTL B CrieayoLen nocneaoBaTenbHOCTU:
- YOAnuTb KINeeBylo NEHTY Ha BEPXHEN KPbILLKE KOPOOKY;

- OTKPbITb KOPOOKY;

- BblHYTb PYKOBOACTBO MO 3KCnnyaTaumMm n METOANKY NOBEPKN;

- BbIHYTb NpMBOP U NPUHAANEXHOCTY;

PacnakoBbiBaHWe npubopa 3akOHYEHO.

YnakoBblBaHWE Npon3BOAAT B NocneaoBaTenibHOCTU, 06paTHOM ONMCaHHOW BbiLUE.



2 NOAroToBKA K MUCNOJIb3OBAHUIO

2.1 MepbiI 6e3onacHocmu

2.1.1 Tlo TpeboBaHuaMm k anekTpobesonacHocTn npmbop ygosnetsopsaet FOCT 26104-89,
Knacc 3awmTbl .

3asemneHne kopnyca npubopa obecnevymBaeTCa KOHCTPYKLUMEN CETEBOW BUIKW B LUHype
COeANHUTENBHOM.

2.1.2 MMpwu akcnnyatauuu npmbopa cnefyeTt yunTbiBaTb HANMUYME BHYTPU HEMO HanpsiKeHns,
ONacHOro Ans XWU3HU YenoBeka.

M CTOYHMKOM OnacHOro HanpsiXeHust BHyTpu npnbopa ABNSOTCS:

- KOHTaKTbl CETEBOWN BUSIKU;

- npegoxpaHuTens W
SNEeKTPOnUTaHns;

- KOHTaKTbl BbIKMOYaTENS CETU.

2.1.3 Bo usbexaHune Bbixoga u3 ctposi npubopa 3anpeljaeTcss NPUMEHATb caMoLernbHbIe
npegoxpaHuTenu.

214 Mpnbop He okKasbiBaeT BPEOHOro BO3AEWCTBMS Ha OKPYXalollyt cpegy npu
cobntogeHun npasun aKcnyataumm, U3rnoXeHHbIX B PYKOBOACTBE MO JKChnyaTauum.

2.1.5 lMpnbop cooTBeTCcTBYET TpeboBaHMSAM MNoxapHoW 6e30MacHOCTWN, YCTAHOBMEHHbLIM B
FOCT 12.1.004-91.

OoTBOAbl NepBMYHOM OOBMOTKM CUMOBOro TpaHcdopmaTtopa

2.2 [Modzomoeka Kk pabome

2.2.1 TlpoBecTn BHELIHMIA OCMOTP npubopa, Npu KOTOPOM MNPOBEPUTL KOMMIIEKTHOCTb B
cooTBeTcTBUM C 1.3, Hanu4mne NNomo 1 y6eanTbCca B OTCYTCTBUMN BHELUHUX BUOANUMbBIX MOSTOMOK.

B cnyyae pAnuTenbHOro XpaHeHWs B YCMOBUAX, OTMMYAKOWUXCA OT HOPMarbHbIX,
BblAepXaTb Npnbop B HOPMasbHbIX KIIMMaTUYECKUX YCNOBUSIX B TEYEHNE 4 u.

2.2.2 [na nogkntodeHnsa npubopa K ceTn nuTaHust 1 0ObeKTy M3MEPEHUS, UCMNOMb30BaTb
coeanHuNTEnNbHbIE Kabenun n3 KOMNEeKTa NOCTaBKMW.

2.3 OpeaHbl ynpaeneHusi U MOOKTOYEHUs

OpraHbl ynpaBneHuss U NoAcoeAuHUTENbHbIE Pa3beMbl PaCMOfiOXeHbl Ha NepeaHen u
3agHen naHensx npubopa (pucyHkn 2.1, 2.2).

HasHauyeHne opraHoB ynpaBrneHusi npuBeaeHo B Tabnuue 2.1.

Tabnuua 2.1
MapkupoBka | HasHayeHue
lNepedHsisi naHenb

U, U, | PasbeMbl — NOAKNIYEHNE NPUCOEANHUTENBHBLIX YCTPOUCTB

L, C, R/IG, D/Q | KHOMKn — BbIOOP M3MepsieMoro napameTpa

P/S KHonka — BbIGOp 9KBMBANEHTHOW CXEMDb

F KHonka — BbIbOp paboyen 4actoTbl

YPOB KHonka — BbIGOp YpOBHSI cUrHana

Ucm KHonka — BKNYeHne (OTKNKYEHNE) CMELLIEHNS

YCPE[OH KHonka - BKknoveHMe (OTKMOYEHNE) YCPEAHEHNS, B PEXMME KannbpoBKY -
BKIMOYEHUE (OTKIIYEHNE) KanMBpOBOYHbIX KOIMULNEHTOB

ABTO KHonka - BKno4YeHne (OTKMYEHME) aBTOMATNUYECKOro Bbibopa AnanasoHa

T.0 KHoOMKM — yBenuyeHne (yMeHbLLEHNE )HOMepa AnanasoHa B OCHOBHOM
pexumve,
CMeLLeHEe MEHIO BBEPX (BHM3) B peXUME MEHIO

0,...9 KHonkn — Habop umdp

BBO[ KHornka — nepeBo KHOMOYHOM NaHenn B LMPOBON PEXUM,
3anucb HabpaHHbIX LMMPOBbLIX 3HAYEHUIN 1 BO3BPAT KHOMOYHOW NaHENN 13
UMJPOBOro pexmnma, Bxo B BblIGpaHHY MO3ULNMID MEHIO

MEHKO KHonka — nepexod n3 OCHOBHOIO peXxmnmMa B peXXnmM MeH 1 obpaTHO

K3, XX KHOMKKN — BKITHOYEHME KanMBpOBKM HyISt KOPOTKOrO 3aMblKaHUs!, XOSTIOCTOrO
xo4a

3adHsiss naHesb

RS-232C Pa3bem — BKkNo4YeHne nHTepdencHoro kabens

OTKII [MepekntovaTenb — BKKYeHNe (OTKoYeHne) npubopa

CETb Pasbem — BktoueHne ceTeBoro kabens

220V50Hz

BlMN26-1 0,5 A [MpegoxpaHutens — 2 WT.




3 NCNOJIb3OBAHUE MO HA3HAYEHMUIO

3.1 lModzomoeka Kk npoeedeHUI0 UusMepeHull

3.1.1 KrHe3nam «I'», «U'», «U», «I» nogknountb YI-2.

3.1.2 YcraHoBuTb nepekniodatens cetn B nonoxeHve «OTKI». MNMogknounTts npubop K
nUTaroLLemn ceT C MOMOLLBLIO LUHYypa COeAUHUTENbHOrO.

3.1.3 YcTaHoBUTL NepekntoyaTtesi ceTu B NonoxeHune «I». Ha gucnnee Ha KOpOTKOe BpeM4
nosABuTCA Haanuck «M3ameputens nmmmntaHca E7-21» n yctaHOBUTCA OCHOBHOW PEXUM.

3.1.4 Tpwu pasoMkHyTbIX pexumax ¥YT1-2 HaxaTtb kHonky «XX». Mpun atom npnbop nposeaet
KannbpoBKy HyNns «XonocToro xogax». B xoge kanvbpoBkn Ha aucnnee npucyTcTByeT obpaTHbIN
CYET BPEMEHMU KanmbpoBKM.

Mo OKOHYaHUM KanNMBpPOBKM YCTAHOBUTL CREAYHOLLNN PEXUM:

- napameTp Gp;

- yacToTa 1kl

- YPOBEHb 1 B;

- npegen A (aBTOMaTM4ECKUN BLIOOP);
- CMelleHune OTKkn.;

- ycpeaHeHue OTkn.

MokaszaHne npubopa npu pa3oMKHYThIX 3axumax YI1-2 gormkHo 6biTb B Npegenax +£2 HCm.

3.1.5 3amkHyTb 3axumbl ¥YT1-2 npn nomowm MeOHON UnvM antoMUHUEBOW MAACTUHKU UK
oTpe3ka npoBoga. Haxartb kHoOMKy «K3». [pu atom npubop npoBeneT KanubpoBKy HyIs
«KOPOTKOro 3amblkaHus». 10 OKOHYaHUN KannMbpOBKN YCTAHOBUTL PEXMM, aHanormyHoin 3.1.4, a
namepsieMbln napameTp — Rs.

Mpn aTom nokasaHue npudopa AomMKHO 6bITh B Nnpeagenax +2 mOm.

4 ~
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PucyHok 2.1 — lNepeagHas naHenb npubopa
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PucyHok 2.2 — 3agHsas naHenb npubopa.



3.2 [IposedeHue u3mepeHull

3.2.1 N3mepeHne NATU3aXXMMHbIX OO bEKTOB.

MatnsaxumHble 06beKTbI (Hanpumep, obpasuoBblie Mepbl UMMUTaHca H2-1) nogkntoyaroTes
K npubopy npu nomowm kabensa coeamHutenoHoro £E54.895.204 ¢ cobniogeHnemM MapKMpoBKU
pa3beMoB Kabens.

Mepen Havanom msamepeHns obpasuoBbIX MeEp MMMUTaHCa K COeANHUTENbHOMY Kabero
HY>KHO MOAKMIOYMTL KanubpaTtop Hyns MNpoBOOMMOCTM U3 KOMMMEKTa Mep U HaxaTb KHOMKY
«XX».

Mpn atom npubop npoBedeT M3MEpPeHMe HavanbHOW MNPOBOAMMOCTM CBOEW WU3MEPUTESTbHON
uenn. B TeyeHmne Bcero BpemeHun kanubpoBkum Ha aucnriee OyaeT npucyTcTBoBaTb OBpaTHbIV
CYET BPEMEHU KanmbpoBKM.

Mo OKOH4YaHMM KanuBpPOBKM HYNs NPOBOAUMOCTM BMeCcTOo kanubpartopa Hyns
NPOBOAMMOCTU HYXXHO MOAKMIOYMTL KanubpaTtop Hymns CONpOTMBIEHUS U3 KOMMMEKTa Mep u
HaxaTb KHonky «K3». lNMpn atom npubop npoBedeT uamMepeHue HavanbHOro COnpoTUBIEHMUS
nsameputenoHon uenn. Bo Bpemsa KanubpoBkM Hyns CONpOTMBIEHMS Ha aucnnee 6yaer
NpUCyTCTBOBaTb OBPAaTHbLIN CYET BPEMEHN KannbpoBKu.

Mo OKOH4YaHWMK KanMBPOBKM HYNS COMPOTMBIIEHUA KanubpaTop Hyns COMPOTUBMEHUSA HYXXHO

OTKNIOYNTB. [pnbop roToB K U3MEpPEHUIO.

OB6beKT n3amepeHnst NOAKMYaT ¢ CObBNAeHNEM MapKMPOBKN pasdbeMoB kabens (I, U, I, U").
YcTaHaBnMBaT HEOOXOAMMBIN PEXMM U3MEPEHUS. YCTaHOBKa peXxnmoB onucaHa B 3.2.1.
3.2.2 VNamepeHne c ycTpoucTBOM npucoeamHutenoHoliM YI1-2
YI-2 nopgknoyaeTca HenocpencTBeHHO K npubopy 4epes pasbvembl |, U, I, U B

COOTBETCTBUM C MAPKUPOBKOWN.

Mepen namepeHusamn ¢ ucnonb3oBaHmem YI-2 Heob6xoaMMO MPOBECTU KanMOpPOBKY HyIs
NPOBOAMMOCTU W HYNSA COMPOTMBIEHMUS, Kak ykaszaHo B 3.2.1, npu 3TOM KanubpoBka Hyns
NPOBOAMMOCTU [OSDKHA NPOBOAUTBLCH MPWU OTCYTCTBUM MU3MepAeMoro obbekTa, a kanubposka
HYIS1 CONPOTUBNEHNSA — MPU 3aKOPOYEHHbIX NPOBOAHNKOM 32XXKMMaX, PacrnofoXeHHbIX BNIOTHYHO.

Mpy n3amepeHnn o6HLEKTOB TPEX3AXKMMHON KOHCTPYKLMU 3KPaHHbIA BbiBO4 OObeKTa HYXHO
NOLKMIOYNTL K KOprycHOMy BbiBoay YI1-2.

3.2.3 N3mepeHune Tpex3aknmMHbiX 06BHEKTOB

Tpex3aXnMHbii 06 bEKT MOXET ObITb NPeACTaBNEH TPEYroNbHUKOM MMMUTaHCca (pUcyHok 3.1).

«I» «I'»

ZX

1 L o «U»

PucyHok 3.1 - Cxema nogkntoveHns Tpex3aXXMMHbIX OO bEKTOB.

MmnegaHc Zx saBnsietca cobCTBEHHO uaMmepsieMblM, Zuwi W Zu2 — WYyHTUPYOLWNE
nMnegaHcbl, TOYKK 1, 2 NOAKIOYAKTCA K 3aXKMMaM NPUCOeSMHUTENBbHbBIX YCTPOUCTB, TOYKa 3 — K
KopnycHomy BbiBoay. LLUyHTMpylowme nmnegaHcel MoryT 6biTb B BUae cocpenoTodeHHbix L, C, R
—3MEMEHTOB WUNU B BMOE KOHCTPYKTUBHBLIX E€MKOCTEW, YTEYEeK MO MaTtepuany KOHCTPYKUMW.
TunnyHble NpUMepbl TPEX3aXMMHbIX OOBEKTOB NMOKa3aHbl Ha pUcyHkax 3.2 — 3.6.

MmnegaHcbl  Zwt n Zuw2 Ha 4acTtoTe M3MEpPEeHust OOMMKHbl ObiTb He Hmxke 10 kOwm,
conpoTtuBrieHne Zu2 NOCTOSIHHOMY TOKY — HE MeHee 1 KOm.

PucyHok 3.2 — OkpaHupoBaHHbLIN KOHOEHCATop.



PucyHok 3.3 — EMKOCTb MexXay aKpaHMpOBaHHLIMM 06MOTKamMu TpaHcopmaTtopa.

-
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PucyHok 3.4 — NpoxogHast EMKOCTb MEXAY KOHTaKTaMu perie Ha MarHUToyrnpaBnsieMblX
KOHTaKkTax.
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PucyHok 3.5 — [poxogHoM MMMUTaHC pe3ncTopa Unmn KoHaeHcaTopa C Braro3almMTHbIM MOACKOM.
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PucyHok 3.6 - Cxema ans onpeaeneHms gasmpoBkym 0OMOTOK U KoadhdumumneHTa
TpaHchopmaLumn TpaHcdopmaTopa.

3.2.4 Bbibop (ycTaHoOBKa) pexmma namepeHnsa npnbopa

3.2.4.1 Tlpnbop MMeeT OCHOBHOM pexnm paboTbl 1 pexmm MeHto. Npu BkNo4eHn npunbopa
aBTOMATUYECKN YCTaHaBMMBAETCS OCHOBHOW pexuM. OCHOBHOM pexunm paboTbl npegHasHayeH
Ans naMmepeHns nMMUTaHcHbIX napameTtpoB L, C, R, G, D, Q.

B pexume meHo npomssBoauTcs kanubposka npubopa, 4OMYyCKOBbIN KOHTPOSb N3MEPAEMbIX
napamMeTpoB, M3MepeHue MPOLEHTHbIX OTKITOHEHUA W3MepsieMblX MapameTpoB OT 3afdaHHOWM
BeNMYMHbI.. lNepexo n3 0OCHOBHOMO pexuma paboTbl B PEXUM MEHIO OCYLLECTBIISAETCA HaXaTnem
kHonkn «MEHKO». lNepexon u3 pexmma MEH B OCHOBHOM PEXMM paboTbl OCYLLECTBNSETCH
MOBTOPHbIM HaxkaTuem KHonkn « MEHKO».

3.2.4.2 Bblbop namepsieMoro napameTtpa Npon3BOAUTCA HaXaTMem OOHOW U3 KHOMOK «Ly,
«C» «R/G», «D/Q» n nHanumnpyeTcsa Ha Tabno COOTBETCTBYIOLUM CMMBOJIOM.

3.2.4.3 Bblbop 9KkBMBaNeHTHOM CXeMbl NPOU3BOAUTCHA KHOMKon «P/S» (napannenbHas/
nocnegosaTtenbHas). Npu BkNoyeHun npubopa BbIGOP IKBMBANEHTHOW CXeMbl NPOWU3BOLMUTCS
aBTOMaTu4veckn. Ecnu namepeHune nposogunocb Ha 1-4 ananasoHax — napannenbHasa cxema,
€eCnu n3MepeHue NpoBoansock Ha 5-8 AnanasoHax — rnocregoBaTtesfibHas cxema.

3.24.3 Bblbop gmanasoHa mamMepeHus MoxeT OblTb nNpousBedeH aBTOMATUYECKM Mpu
HaxxaTum kHonkn « ABTOw». Mpn noBTOpHOM HaxaTum kHonku « ABTO» BbIGpaHHbIM Nepen 3TuM B
aBTOMaTU4EeCKOM pexmme ananasoH ukcupyetcs. [pyn 3ToM Ha gucnnee nokasbiBaeTcs HoMep
BbIOpaHHOMo 3ahMKCMPOBAHHOIO AnanasoHa.

Bbibop ananasoHa uamMepeHuss MOXeT OblTb MPOM3BEAEH TaK e HaXaTMeMm KHOMOK «[] »,
«U »(yBenuyeHne Homepa npeaena, ymMeHblUeHe HoMepa npeaena).

3.2.4.4 BbIbop HyxHOro ypoBHsi uameputenbHoro curHana (0,1 nnu 1 B) npoussogutcd
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HaxxaTnem kHonkn «YPOB». lNpu 3TOM 3HaK «~» Ha OUCNNee B HWXXHEW 4YacTu 3HakomecTa
o3Havaet ypoBeHb 0,1 B, 3HaK «~» B BEPXHEN YacTn 3HAaKoOMeCTa 03Ha4aeT yposeHb 1 B.

3.2.4.5 [na BkntoYeHus (OTKMOYEHUS) HaNpshkeHns cmelleHnss 2 B HeobxogmMmo HaxaTtb
kHonky «Ucm». [lpu aToM Ha aucnnee nosenseTcs (McdesaeT) 3HaK « = ». HanpsikeHue
CMELLIeHUsT NOMOXUTENbHOM MonsApHOCTM 2 B nogaetca Ha mamepsieMblt KOHOEHCATOp 4epes
BbiBOAb! |, U. TOK yTeykn 4epe3 nsMepsieMblt KOHOEHcaTop He AorkeH npesbiwatb 0,2 MA.
lMocTosHHas BpeMeHu 3apsda U3MepsemMoro KoHAeHcatopa B CeKyHOaX OpPUEHTUPOBOYHO
coctaBnget 6C, rae C — eMKOCTb M3MepAeMoro KoHaeHcaTopa B Munnudapagax.

3.24.6 [ns noBblleHMs paspelwlarowern cnocobHoctTn npubopa, Heobxoaumoro,
Hanpumep, Mpu KOMMNapupoBaHUW, NpU U3MEPEHUU TemnepaTypHbIX KoadduumeHTtoB IP3, B
npnbope NpeayCMOTPEH PEXUM YyCpeAHEHUS 3a OeCATb N3MEPUTENbHbIX LIMKITOB.

BkntoyeHve (OTKNIOYEHME) pexuMa ycpeoHEeHUs MNPOU3BOAUTCA HaXaTWeM  KHOMKM
«YCPEOH». B pexume ycpegHeHust Ha gucnnee MoABNSAETCH 3HaK « X ».

3.2.4.7 Haxatnem kHonku «BBOL» nponssoanTcst BXo4 B BblIGpaHHYO MNO3ULINIO MEHIO.

Kpome TOro, Haxatmem kHonkn «BBO[l» npousBoantcs nepeBof KHOMOYHOW MaHenn B
undpoBon pexmm. B atom pexume kHonkamm «O»,...«9» Ha aucnnee HabupatoTca
Heobxoaumble undpbl. Mocne 4vero NOBTOPHbIM HaxaTtuem kHonkn «BBO[» npoussogutca
BO3BpaT KHOMOYHOW NaHenu ns umMpoBoro pexmma.

3.24.8 BkntoueHne kanmbpoBKM HyYNs KOPOTKOrO 3aMmblkaHWSA  (XONOCTOro xopda)
nponssoauTcs kKHonkaMmm «K3 », «XX ».

3.2.4.9 Bxoa B pexum JOrycKOBOro KOHTPOIS OCyLecTBNseTca 13 nosvmummn «[JonyckoBbin
KOHTPOSbY» pexmnma MeHo0 HaxkaTmem kHonkn «BBOLy». Ha gucnnee nossutcs Hagnuce «OK».

Ecnu 3HavyeHre namepsieMoro napameTtpa obbekTa MeHbLUe HUXKHEN rpaHuLbl JonycKka, TO
Ha gucnnee nosiBNsieTCa 3Hak «<< ». Ecnu 3HayeHne mamepsieMoro napameTpa HaxoauIcs B
npegenax oT HWXHEN 0O BEepXHeW rpaHuubl gonycka, TO Ha gucnnee nosiBNAeTCS 3HaK « = » U
3BYYMT MpepbIBUCTBbIN Tyaok. Ecnn 3HadeHne wusmepsiemoro napameTtpa 6onblue BepxXHEN
rpaHnLbl 4onycKa, TO Ha AMCnee NosiBASeTCs 3HaK «>>y.

Bbixoa 13 pexvma gonyckoBOro KOHTPOMs ocywecTBnseTcs Haxatnem kHonkn « MEHKO».

Bxoa B pexum nporpamMuMpOBaHUA rpaHuy, Aorycka u3 pexmnma [AOoMyCKOBOro KOHTPOrs
OCYyLLECTBNAETCA HaxaTnem kHonku «BBO».

Mpn nporpamMmupoBaHMM rpaHUL, [OrMycka 3ansaTas Ha gucnrnee ycTaHaBnvMBaeTCs
aBTOMATU4YECKN B COOTBETCTBUM C YCTAHOBMEHHbIM HOMEPOM npeaena U3MepeHuUst N 4acToTomn
namepeHunsa. PasmepHocTb onpefensietcs Bolbopom napametpa. Nocne BblknoyeHus npubopa
HabpaHHble 3Ha4YeHWs rpaHuL, Oonycka CTUpartTCA.

Mpumep

MycTb TpebyeTcs pasbpakoBaTb Ha 30HbI KOHAEHCATOPbI:
- meHee 180 HO - nepBasi 30Ha;

-oT1 180 pgo 220 HO - BTOpasi 30Ha;

- bonee 220 HO - TpeTbs 30Ha.

Paboyasa yactoTa 100 Iy,
MocnepoBaTenbHOCTL onepaunn npuesegeHa B Tabnuue 3.1.

Tabnuuya 3.1
Haxunmaemas NokasaHue aucnned KommeHTapun
KHOMKa
MEHIO [onyckoBbI KOHTPOIb Mosnuna meH «[JonyckoBbI KOHTPOSb»
BBO[ OK Pexnm «40nyCcKoBbIN KOHTPOSbY
1.0 4 YcTtaHoBKka gnana3oHa Ned
F 100 Iy YcTtaHoBka paboyen Yactotbl 100 [y
C OdO d HO YCTaHOBKa pexnma N3MepeHust EMKOCTU
BBO[ O0dOo 0 He B [(OTOBHOCTb K NpOrpamMMmnpoBaHnio
OO0 g HP H BEPXHEN U HWXKHEWN rpaHuL, onycka
1,8,0,0 180,0 H® B KoHeLl nporpammMmmnpoBaHnsa BepxHeun 1
2,2,0,0 2200H® H HWXHEN rpaHuL, gonycka
BBO[ OK [(0OTOBHOCTb K pa3bpakoBke
KOHOEHCATOpOB

3.2.4.10 Bxog B pexvm namepeHun npoLeHTHbIX OTKITOHEHUI N3MepPsieMbIX NapameTpoB OT
3alaHHOWN BENUYUHBLI OCYLLECTBNSAETCH U3 pexnma MeHio (no3mumnsa «lMpoueHTHoe OTKIIOHEHMEY)
Ha)XaTuem KHonku «Beoa». Ha gucnnee nosiBUTCA 3HAK «O».



[MoBTOpHBLIM HaxaTnem KHomkn «BBoa» ycTaHaBnuBaeTcs pexuvm MNporpaMmMuUpoBaHUS
HOMWHaNbHOro 3HayeHna napameTpa Awnom. [1POLEHTHOE OTKIMNOHEHME BbLIBOAUTCHA Ha OUCNNen u
paccuyuTbiBaeTcs no popmyne

(AVI3M - AHOM) 100
AHOM
rae Avwsw — U3MepeHHoe B abComMTHbIX efuHULax 3HavyeHue WUu3MepsieMoro napameTpa;

Avom — HOMWHanbHoOe (3aJaHHOe) 3HaYeHne n3MepsemMoro napameTpa.

Bbixog n3 pexuma M3MepeHUs MPOLEHTHbIX OTKIMOHEHMW OCYLLECTBASETCS HaxaTuem
kHonkn « MEHIO».

3.24.11 Bxog B pexum KanubpoBKM OCYLLECTBIISIETCA M3 pexmma MeH (no3vums
«Kannbposkay) HaxaTtuem kHonkn «BBO[». Ha gucnnee nossutcs Hagnucbk «llaponb» wm
npurnaweHue ans Habopa napons. Pexunm kanvbpoBku npegnonaraeTcs UCNoNb3oBaTh B Xo4e
HacTponkn npubopa npwu BbIMNyCKE U3 MPOM3BOACTBA M MOCIEe PEMOHTA, MO3TOMY 3HaveHue
naponsa HaHocutca Ha nnaty YLWAWN.687243.181 n ctaHOBUTCA OOCTYMHbIM MOCIE BCKPbITUSA
npunbopa.

Mocne Habopa naponda Ha aucnnee noaBuTca Haanucb «K». MNpubop rotos Kk KannbpoBske.

Kannbposka npubopa npoBoamTcsa cornacHo tabnuue 3.2.

Tabnuuya 3.2
Haxumaemas KommeHTapumn
KHOMKa
XX Kanubposka 1-4 npegesnios npu X.x.
K3 Kannbposka 5-8 npegenios npu K.3.
R/G Kannbposka npegena 1 no mepe 100 kOwm
R/G Kannbposka npegena 2 no mepe 100 kOm
R/G Kannbposka npegena 3 no mepe 10 kOm
R/G Kannbposka npeaena 4 no mepe 1 kOm
R/G Kannbposka npegena 5 no mepe 1 kOm
R/G Kannbposka npegena 6 no mepe 100 Om
R/G Kannbposka npegena 7 no mepe 10 Om
R/G Kannbposka npegena 8 no mepe 10 Om

B pexume kanubpoBkm kHoMka «L» npegHasHayeHa pOns BKIKOYEHUS (OTKAOYEHUS)
KanmbpoBOYHbIX  koadduumeHtoB. OO  OTKNHOYEHUM  KanMBpOBOYHBLIX  KO3hmnuneHToB
CUTHanNu3npyeT NosBreHne Ha Tabno 3Haka «*».

3.2.4.11 Pabota npubopa c ncnonb3oBaHnem nHrepdenca RS-232C

CoeaunHate npunbop ¢ NMN3IBM cnegyeT npyu OTKAOYEHHOM MUTAHUKU, Kak nNpubopa, Tak u
MNoBM.

Ona nogknoyeHnss npubopa k [1OBM  pekomeHgyeTca wmcnonb3oBaTb  Kabenb
nHtepdencHoin  YLWAN.685681.001 un3 komnnekta npubopa. Cxema pacnarvikm kabens
NHTepEeNCHoro npmBegeHa Ha pPUCyHke 3.3.

Mpnbop obecneumBaeT crneayoLime pexmnmsl paboTbl:

- ANCTAHUNOHHOE/MECTHOE YrpaBrieHue;

- Bblgady pesyrnbTaTta NU3MepeHus;

- BblAayy coobLLeHMs 0 neperpyske;

- Bblgady coobuieHuns o6 owmnbke;

- Bblga4dy cooBLeHns 0 COCTOSHUN U3MepUTens.

Mpnbop NOCTOSIHHO HAaXO4MTCS B pEXMME NpuemMa AaHHbIX.

Mpnbop nogTBepxgaeT npuem 4vepes UHTepdenc cnmsBona, COOTBETCTBYHOLLENO HOMEpPY
KHOMKW, OTBETHOM MOCBISIKOM B CUCTEMY 3TOrO XXe CMMBOMa («3axo»-curHana). lNepenada npmubopy
CTPOKM CMMBOMOB JOSMKHA ObiTb OpraHu3oBaHa 4Yepe3 OXuaaHue «3XO»-CUTHAroB Ha Kaxablu
nepedaHHbI CUMBOS, B MNPOTUBHOM Ccriyyae npuem npubopoM BCEX CUMBOSIOB CTPOKU He
rapaHTMpyeTcs.



Ynpaenatb npnbopomM MOXKHO Kak OT KHOMOK NepeaHen naHenu, Tak n yepes nHtepdenc.

K posetke XS2 «RS- K COM-nopty N3BM
232C» npubopa E7-21
X1 X2
—
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9

X1 — Bunka DB-9M
X2 — poseTka DB-9F

PucyHok 3.3 — Cxema pacnankun kabenst MHTepdencHoro.

MporpammHoe obecneyenmne YLLIANM.00240 12 01 npeaHasHavyeHO AN YHKUMOHUPOBaHUSA
KOMMNbIOTEPHOM BEpCUM Npubopa B OCHOBHOM pexunme paboTbl.
NMpoTokon o6MeHa nNpubopa ¢ KOMNLIOTEPOM
Mpnbop HenpepbIBHO HaxoAuTCs B pexunme nepepadn. dopmaTt nepenaBaemMoro kagpa:
$AA, $Re_Lo, $Re_Mid, $Re_Hi, $Re_Exp, $Im_Lo, $Im_Mid, $Im_Hi, $Im_Exp, $Limit, $Status;
roe $AA — GalT CUHXPOHM3aUUN;
$Re_Lo, $Re_Mid, $Re_Hi, $Re_Exp — mnagwwn, cpegHun, ctapwui 6ant n Gant
CTENEHN OENCTBUTENBHON YacT MMMUTAHCa (YMCIO C NraBatoLLEeN TOYKON);
$Im_Lo, $Im_Mid, $Im_Hi, $Im_Exp — mnagwmn, cpegHui, ctapwmi 6anT n 6ant creneHn
MHMMOWN YacTu MMMUTaHCa (YMCIOo C NnaBaroLWen TOYKON);
$Limit — npeaen nsamepeHus;
$Status — 6ant coctosiHus npubopa (0-n 6uT — cmeweHme, 1-n 6UT — vYacrtota, 2-n 6uT —
YpOBEHb, 3-11 OUT — HanpskeHne 6aTtapen, 4-n 6uT — pexum “ABT0”).
Mpnbop NpMHUMaET ogHOGANTHbBIE KOMaHAbI YNPaBeHUS:
$2 — noaceeTka;
$3 — pexum L/C;
$4 — pexum R/G
$5 — pexum D/Q
$6 — vacToTa;
$7 — ypOBEHD;
$8 — cmelleHue;
$9 — npeaen Breeo;
$10 — aBT0;
$11 — npegen Bnpaeo.

3.2.4.12 T[pwn akcnnyaTtauun npubopa BO3MOXHbI CUTyauuu, Korga M3MepsieMbli napameTp
BbIXOAUT 3a npeernbl ero uaMmepeHusi Npubopom B yCTaHOBMEHHOM pexnme. B aTom cnyvae Ha
Tabno npubopa nosiensaetca coobuieHne o neperpyske «MEPEIMP».

MporpammHoe obecnedeHune npmbopa TpebyeT KOppeKTHOM paboThl Nonb3oBartens. B cnyyae
€ero HenpasuWibHbIX OEVACTBMIA BO3MOXHbl CUTyauuu, Korga npubop He pearnpyeT Ha HaxaTue
KHOMOK Ha nepegHen naHenu. B aTux cnyyasax cnegyeT BbIKIOYNTL NPUOOP U Yepes3 HEeCKOSbKO
CEKYH[ BKITHOUUTb €ro.

4 TEXHWYECKOE OBCITYXXUBAHUE

4.1 TexHun4yeckoe obcnyxmBaHWe NPOBOAAT C Lenbio obecnedeHuss HageXHoOW paboTbl
npnbopa B Te4eHne ONUTENbHOro nepuvoa aKCcniyaTauun U 3aknyaeTcss B CUCTEMATUYECKOM
HabnogeHMn 3a NPaBUNbHOCTBIO AKCMNNyaTauumn, perynspHOM TEXHUYECKOM OCMOTpE, NpOBEpKe
paboToCNOCOBHOCTM M YCTPAHEHNN BO3HUKLLMX HEUCMPABHOCTEMN.



4.2 CopgepxaTb Npubop B 4nctoTe, obeperatb ero OoT BO3AENCTBUA BRarun, rpsiav, Nbinu,
y0apoB 1 NafieHun.

4.3 TloBepka npubopa NPOBOAUTCS HE pexe OAHOro pasa B rog no MeToauke NnoBepku
MIM.MH 1153-2002 n oTmMeTKa 0 noBepke 3aHocuTca B Tabn. 12.1.

5 TEKYLUMA PEMOHT

4.1 lNepeyeHb BO3MOXHbIX HeMcnpaBHOCTeEN npubopa npuBeneH B Tabnvue 5.1. [pyrune
HEeMCnNPaBHOCTU YCTPaAHAKTCA Cneunannu3npoBaHHbIMU PEMOHTHBIMU NPeanpUATUAMU UMK Ha
npeanpusTUM-n3roToBuTene.

Tabnuuya 5.1
OnuncaHne nocrneacTBun BeposaTHas YKkasaHusi No yCTpaHeHUIo
OTKa30B U NOBPEXAEHUN npuyrHa nocneacTBMin OTKA30B U
noBpexgeHni
Mpwn BKAOYEHUM NNTAHUS HeuncnpagHbl 3aMeHUTb NpeaoxpaHnuTenu
OTCYTCTBYET UHAMKaUNA npeaoxpaHnuTenu
Ha gucnnee B CETEBOM
pasbeme
6 XPAHEHUE

6.1 lMNpubop cnepyeT XpaHUTb Ha CKNage B YNakoBKE MPeanpuaTUA-U3roToBUTENA MNpu
TemnepaType oKpyxatolero Bosgyxa ot 5 Ao 40 °C n oTHocuTenbHONM BNa)XHOCTU Bo3ayxa Ao 80
% npu TemnepaTtype 25 °C.

B nomelwienHnn ona xpaHeHust npubopa cogep)kaHuve Nbinn, NapoB KUCMOT W LLEeNoYen,
arpeccuMBHbIX rasoB W APYrMX BpeaHblX NPUMECEN, BbI3bIBAKOLWMX KOPPO3MKO, HE AOSMKHO
npeBbIWaTbh coAepXaHne KOPPO3MOHHO-aKTUBHbLIX areHToB ans atMmocdepsl Tuna 1 no FOCT
15150-69.

7 TPAHCIMNOPTUPOBAHUE

7.1 Mpubop B ynakoBke NpPeanpuUsITUS-U3rOTOBUTENS AOMNyckaeT TpaHCnopTUpoBaHWE B
3aKpbITbIX TPaAHCMOPTHbLIX CpeacTBax fbOOro Has3eMHOro TpaHcnopTa M B OTanMBaeMblX
repmMeTU3NPOBaHHbIX OTCeKax camorneTa.

7.2 [lpepenbHble KNUMaTUYECKNE YCIOBMA TPAHCNOPTUPOBAHMS:

- TeMnepaTypa oKpyXatoLlero Bosayxa — ot MuHyc 30 go nntoc 50 °C;

- OTHOCUTENbHAs BNAXHOCTL OKPYXAIOLLEro BO3AyXa — He 6onee 95 % npu TemnepaType

25 °C;

7.3 PasmelweHne n kpenneHne B TPaAHCMNOPTHOM CPeAcTBE YnakoBaHHbIX MNpuGopoB
AOMKHO obecneyunTb KX YCTOMYMBOE MOJSIOXKEHME WM He AornyckaTb NnepeMelleHMe BO BpeMms
TPaHCNOPTMPOBAHUS.

8 YTUNN3AUUA

8.1 TlpubGop He coaepXWUT onacHbIX ANA XU3HU U BpPedHblX ANs OKpyXakllen cpenpl
BellecTB. YTuUnusaumsa npov3BoanTCs B Nopsaake, NPUHATOM Ha npeanpusaTumn-notpebuTtene.

9 CBUAETENBLCTBO OBb YNAKOBbLIBAHUU

9.1 Wameputenb nmmmutaHca E7-21 3aBogckon Homep

YnakoBaH
(HaMmeHoBaHMEe WU Kog, M3roToBUTENS)
cornacHo  TpeboBaHuAM, NPegyCMOTPEHHbIM B OENCTBYOLLEN TEXHUYECKOU
OOKYMEeHTauumu.

(nMn4Haga nognuceb) (pacwmdposka nognucum)

(roa, mecsu, 4ncno)



10 CBUAETENBbCTBO O NMPUEMKE

10.1 N3ameputeno MMMUTaHca E7-21 YWAN.411218.011, 3aBOCKOM
HOMeEp N3roToBMIEH U NPUHAT B COOTBETCTBUMN C 06s3aTENbHbIMN TpeboBaHMSMN
rocygapctBeHHbiX cTtaHgaptoB, TY PB 100039847.037-2002 » npusHaH rogHbiM  Angd
aKcnnyatauuu.

HavanbHuk OTK

Mr

nM4YHas noanuchb paclmdpoBKa Noanucu

rog, MecsL, Y1cro

lMepBuyHass noBepka npoBeeHa

MoBepurtenn

MK

nn4YHasa noanuchb paclumdpoBka nognmncu rog, Mecsl,
yuncno

11 FTAPAHTUU U3TOTOBUTENA

111 MpegonpuaTne-n3roToBUTENbL rapaHTUpyeT CoOTBETCTBME Npubopa OCHOBHbLIM
napameTpam U TEXHUYECKMM XapaKTepUCTUKaM, YCTaHOBIIEHHbIM B HacTosiwem P3, npu
cobnogeHun noTtpebutenem ycrnoBuMrM W NpaBun  3KCNnyatauumu, TPaHCNOPTUPOBAHUA W
XpaHeHWs.

[[AapaHTUNHBLIM CPOK XpaHEHUs — 6 MeCc OT AaTbl M3rOTOBIEHUS.

FapaHTUNHBLIM CPOK 3KcnnyaTtaumum — 18 Mec oT AaTbl NPogaXu.

[laTa npofaxu ykasblBaeTCcA B rapaHTUMHOM TarioHe. B criydae OTCyTCTBUMSI OTMETKM O
npoAaxe, CPOK rapaHTMM UCYMCNAETCA OT AaThl M3roTOBNEHNS npubopa.

11.2 TlMoTpebuTtenb NUWaeTcsa NnpaBa Ha rapaHTUMHbLIA PEMOHT B CEAYHOLLMX CnyyasX:

- NPV HapyLWeHUn LenocTHOCTH Nomb;

- NPV HapyLUEeHWUM NpaBun aKcnnyaTaunm, TPaHCNOPTUPOBAHUSA N XPaHEHWS.



FapaHTMMHbIN TanoH Ne 1
Ha PEMOHT M3MepuUTenss ummutaHca E7-21

UsrotoButenb: Pb, 220113, r. MuHck, yn. A. Konaca, 73
OnbiTHbIM 3aBog OAO “MHUMWN”, Ten. (0172) 62-21-79

E7-21

3aBoackon Ne J[laTta nsrotoBneHus

[aTta npogaxwu
Mpopasey,

noanucb WMNW LWTamn
LWTamn TOprywoLien opraHmsaumm

Bnapeneu n ero agpec

JyHug oTpesa

nomkHocts, PO, momnuch

damununsa, noanuch

Kopemok Tanona Nel

MpuynHa HencnpaBHOCTY:

HAa TapaHTUHHBIA PEMOHT HU3MEPUTENs MMMHTAHCA

[MpUHAT Ha rapaHTUNHOE 0bCnyXnBaHue
PEMOHTHbBIM NPeAnpUsaTUEM:

Jara

lMeyaTb pykoBOOMTENS
PEMOHTHOrO NpeanpuaATUS

N3par

aaTa noanucb

FapaHTUMHLIN TanoH Ne 2
Ha PEMOHT u3MepuTens mmmutaHca E7-21

UsrotoButenb: Pb, 220113, r. MuHck, yn. A. Konaca, 73
OnbitHbI 3aBog OAO “MHUMA”, Ten. (0172) 62-21-79

E7-21

3aBoackon Ne JlaTta nsrotoBneHus

02

Ha TapaHTUUHBIN PEMOHT HU3MEPUTEIII UMMHTAHCA

[aTta npogaxwu
Mpopasey,

nognucb MNWU WtTamn
LWTamn ToOpryoLwen opraHmsaumm

Bnapeneu n ero agpec

JJUHHUS OTpe3a

nomkHocth, OO, nmoanuch

Kopemoxk Tajiona

damununsa, noanuch
MpunynHa HeucnpasBHOCTN:

nara

[MpWHAT Ha rapaHTUiHOE 0BCNyXXMBaHUE
PEMOHTHbBIM NpeanpUsaTUEM:

N3bar

[MeyaTb pykoBOAUTENS
PEMOHTHOIO NpeanpuaTUS

parta noanucb



12 OCOBbIE OTMETKMH

12.1 3anucu o nepnogmyeckon NoBEPKE N BHEMMAHOBLIX paboTax Mo TEKyLEeMY PEMOHTY

npubopa npu ero akcnnyaTaumMm BHOCAT B Tabnuuy 12.1.
Tabnuya 12.1
HaTta HanmeHoBaHue paboTbl u [omkHOCTb, hhammnnus u MpumeyaHue

npuYnHa ee BbINOSTHEHUS nognucb
(OTTUCK KNenma noBepuTens)

INucT perncTpaumm n3MeHeHumn

Homepa nuctoB (ctpaHuy) |Bcero Ne Bxoasawmn
N3m.|[N3me- |[3ame- |HoBbix |AHHY- |[MCTOB |AoKymeHTa |Ne Moan. | data
HEHHbl |HEHHbI nunpo- |(cTpa- conpoBoau-
X X BaHHbIX |HUL) B TenbHOro
OOKYM. AOKYMeHTa

n para




