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1 OOecneyeHue 6e3onacHoOCTU

Miameputenun conpoTmBneHunsi, yBNaXHEHHOCTU 1 CTeneHn ctapeHus anektpousonsuumn MIC-1000 n MIC-
2500 npeacTaBnsoT cobov nopTaTMBHBIE 3NEKTPUYECKne L poBblie naMepuTenbHble NPUbopkl, NpeaHa3HavYeH-
Hble ANst U3MEePEHUsI CONPOTMBIIEHUS], YBNAXKHEHHOCTU 1 CTEMEHW CTapeHWs 3NEKTPOM30naumMm KabenbHbIX nu-
HUI, TpaHCOPMaTopPOB, ABUraTenen N ApyrMx dNEKTPOTEXHUYECKNX YCTPONCTB 1 TENEKOMMYHUKALIMOHHBIX yCTa-
HOBOK.

Mpunbopbl NO3BONSAOT TaKKE UMEPSATL TOK YTEUKN Yepes U30NSLMI0, HAMPSHKEHUS MOCTOSIHHOMO U NEPEMEH-
HOro TOKa U Marnble CONpOTUBIEHUS.

NamepuTenbHoe HanpsiXXeHne Ha Bbixode npeobpasoBaTtens BbICOKOro HanpsixkeHus go 2500 B (MIC-2500)
n go 1000 B (MIC-1000).

Ons obecneyeHnsa 6e3onacHOCTM AKCNyaTaumMm U JOCTOBEPHOCTY NOMyYaeMbIX pe3ynbTaToB, criegyeT co-
6rogaTth cnegyrolmMe npasuna:

BHumaHue &
MNepen pa6oTon c npu6opom Heo6xoaMMO M3y4nUTb AaHHoe PykoBoAacTBO, TIlaTenbHO cobnoaaTth
npaBuna 3awnThbl, a TaKXKe pekomeHgauun U3rotoButens.

MpumeHeHue npuﬁopa, HecoOoTBeTCTBYyHLlee YKasaHUsAM U3rotoButensi, MoxeT ObITb ﬂpVI‘-IVIHOﬁ
NOJIOMKU npu60pa U UCTOYHUKOM Cepbé3H0l7I onacHoctu ans Nonb3oBaTtens.

3AlPELAETCA ucrionb3o8ame:

e YacTU4HO MNKM NONHOCTLIO NOBPEXAEHHLIN NPUBOP;

e [IpoBoga c noBpexaeHHON usonaunen;

e [lpnbop, KOTOPbIN OYEHb OO0 XPAHWUICS B YCIOBUSIX, HE COOTBETCTBYHOLLNX TEXHUYECKUM XapaKkTepu-

CcTMKaM, Hanpumep, BO BITAXKHOM MOMELLLEHUMN.

[o Hayana namepeHuin HeobxoaMMo NogobpaTh HYXKHYK U3MEPUTENbHYIO DYHKLMIO U NPOBEPUTDL, NMpa-
BUJIbHO NN MPUCOEANHEHBI NPOBOAA K M3MEPUTENbHLIM THE34aM;

[o Hayana namepeHuin ConpoTUBIEHMS U30NALMM HEOOBX0AMMO YOeanTLCS B TOM, YTO NPOBEPSIEMBIN 00b-
€KT OTKIOYEH OT HanpshKeHus:;

BHUMAHMUE:
Bo Bpemsi BbINOMIHEHUSI U3MEPEHU CONPOTUBNEHUA U3ONALMU HeNb3s OTKIO4YaTh NpoBoAa
OT NpoBepsieMoro o6bLeKTa A0 OKOHYaHUA uamepeHun (cm. n. 3.6.1.), B npOTUBHOM criyvyae eMKOCTb
obbeKTa He OyaeT pa3psikeHa, YTO MOXKET NPUBECTU K MOPaXKEHUIO INEKTPUYECKUM TOKOM;
MoaknioyeHne kK Npubopy HanpsXxeHUs, npeBbiwarowero 850 B, moxeT NpuBeCTU K ero NosioMKe.

PeMoHT npnbopa JomkeH OCyLLEeCTBNATLCS TONMbKO aBTOPU30BaHHbIM CEPBUCHBLIM LIEHTPOM.

Heobxodumo nomHums, 4mo:

»  Hapgnucs bAit, BoicBeunBatoLasics Ha aucnnee, 03HavaeT CIMLLKOM HU3KOE HaMPShKEHNE MNTaHWUsS — HyX-
HO NoA3apAaNTb akKyMynsTopbl;

=  HenpepbiBHbI 3BYKOBOW CUrHam BO BPEMSI U3MEPEHUS CONMPOTUBIEHUS U30NALUM CUTHANU3UPYET O
CHWDKEHUN HaNpsPKeHNs1 UBMEPEHUI, YTO 03Ha4aeT cpabaTbiBaHME CXeMbl OrpaHNYEHNs BEIXOQHOMO TOKa
npeobpa3oBaTensi BbICOKOro HanpshkeHus. Mpu 9ToM ykasbiBaeMoe 3Ha4YeHne COnpOoTUBIIEHMS BEPHO,
HECMOTPS Ha CHWXXEHWE HanpshXeHUs U3MepeHUi.

BxogHble rHe3na npubopa CXeMOTEXHUYECKM 3aLLMLLAITCA OT NEeperpysku, KoTopasi MOXeT NOsIBUTLCS B pe-

3ynbTaTe HeENPaBUbHOIO NPUCOEANHEHMS K 3aMEPSIEMOMY KOHTYPY UMK K BXOAHbIM 3a)XMMaMm:
= Bxoabl COM u ISO ansa cdyHkumm Riso/lL - o 250 B B TedeHune 30 cekyHa.
=  ang octanbHblX KoMGUHaumn BBogos - 4o 850 B B TeueHne 30 cekyHA.

BHumaHue &
HacTosiiee nsaenve oTHOCUTCA K YyHUBepcarnbHbIM U3MepUuTenbHbIM Npubopam Ans U3MepeHus 1
KOHTPOJSA 3NEeKTPUYECKUX BeNIUUUH (HanpsiXKeHusl, CUMbl TOKa, CONPOTUBIIEHUSI U MOLLHOCTH)

2 OnuncaHune npubopa

CumBonbl, oTo6paxkeHHbIe Ha npubope:

O Knasuwa ans sknoyenHus (ON) u BeiknioveHnsa (OFF) nutanns namepurens.

& Mepep paGoToit ¢ NpuGOPOM HEOBXOAUMO U3yunTb AaHHOe PykoBoACTBO, TlaTensHo cobnofats
npaBuna 3almMThl, a Takke pekomeHaauum Marotosutens.

M3meputens 3aLimiieH JBOVNHOWN N YCUMEHHOW U30MsUmen.

@ BHumaHue, onacHoe HanpshkeHne Ha Knemmax npeobpasoBaTtens (AaHHbI 3HaK ykaszaH Ha MIC-2500).
2500 vV

@ BHuMaHuWe, onacHoe HanpsixeHvue Ha KneMmMax npeobpasoBaTensi (AaHHbIV 3HaK yka3aH Ha MIC-1000).
1000 V




& BHMMaHWe, MakcumarnbHoe HanpsikeHne Ha kneMmMax He 6onee 600 B.
MAX 600 V

CepTudmkat 6e3onacHocTy Ana ABCTpanuinckoro ctaHgapTra.

c € CepTudmkat 6e3onacHocT EBponeiickoro ctaHaapTa.

X

— WN3mepuTtensb, npegHasHadeHHbIn Ans yTunusauuu, cnepyeT nepefats lNpoussogutenio. B cnyvae

CaMoCTOATENBHOM ytunmsaumn ee crneagyet npous3BoAuMTb B COOTBETCTBUU C ,D.GI;ICTByPOLIJ,I/IMVI npaBoBbIMU
HOpMaMu.

CepTudhmkat yreepxaeHuns Tuna Pecnybnukn Benapyce (3Hak ykasaH Ha MIC-2500)

CAT Il 300V MapkmpoBka Ha obopygoBanHmu CAT Il 300V o3HayaeT, 4TO OHO WCMOMb3yeTcsl B CETAX
HanpsbkeHvem o 300 B, oTHocutca kIl kaTteropym MOHTaxa W MakcMMaribHoe WMMYfbCHOE HanpsbkeHue,
K BO34,eNCTBUIO KOTOPOro AOSMKHO ObiTh ycTonumnso — 4000 B.

2.1. HasHa4deHue u obs1acmb NpPUMeHeHus

Mameputenn napameTtpos anekrponsonauumn MIC - 2500 (1000) npegHa3HaveHbI:
= [1nsa namepenus:
e anekTpuyeckoro conpoTtusneHus nsonauumn 4o 1100 MOm (MIC - 2500) u go 110 FOm (MIC -
1000);
®  HanpsKeHWs NOCTOSIHHOro U nepemMeHHoro Toka o 600 B;
®  3MNEKTPUYECKOro COMPOTUBIEHNS MPU MOCTOSIHHOM TOKE.
=  [1na onpegeneHusi nytem BbIYUCTIEHUS:
e TOKOB YTEYKM Yepes U3onsaumio;
e yBMaXXHEHHOCTW M3onAuMK no KoadduuneHTy abcopbumu;
e CTEerneHun CTapeHusi n3onsaumMm Mo KoaOUUMEHTY nonsapmsaumu.
*  [1na aBTOMAaTMYECKOro CHATUS 3NEKTPUYECKOro 3apsiAa C UCMbITYeMOW M30NALMM NO OKOHYaHUK npouec-
ca usMepeHus;
»  [1nsa otobpaxeHusi pe3ynbLTaToB U3MEPEHUI B LIMPpOBOM BUAE HA AUCIIIEE;
= [N 3anoMUHaHWs 1 nepegayun pesynbTaToB U3MEPEHUI B KOMMbIOTEP.

M3amepuTenu conpoTMBNeHns, yBraXHEHHOCTUN U CTeNeHn ctaperus anekTponsonsauymmn MIC-2500 n MIC-
1000 npumeHsTCa 4ns NPMeMo-CAATOYHbIX, NEPUOOUYECKNX, CEPTUPDUKALMOHHBIX U UCCref0BaTeNbCKMX UCTbI-
TaHWi:

= DneKTpOoTEXHUYECKMX YCTPONCTB (kabenewn, oBuratenew, reHepaTopoB, ANEKTPOMHCTPYMEHTOB, ObITo-
BbIX 9J1EKTPONPUBOPOB U T.1M.);

*  DneKTpoyCTaHOBOK 34aHUIN U CUCTEM 3MEKTPOCHAGXKEHUS NpeanpusATUA 1 opraHM3aumi;

*  BbICOKOYACTOTHbIX kabernen 1 TeNeKOMMYHUKALMOHHBLIX YCTaHOBOK.

2.2. CmaHOapmHasi KoMniaekmauusi

HanmeHoBaHue KonuyectBO UHpekc
M3meputenb cConpoTUBMEHUS, YBMAXHEHHOCTU U CTENEHN CTapeHns 1wt WMRUMIC1000
anekTpousonsuymmn MIC-1000 (MIC-2500) . ) (WMRUMIC2500)
«N3meputenb conpoTUBNEHUS], YBNAXXHEHHOCTU N CTENEHN CTAPEHWS
anektponsonauun MIC-1000 (2500)». 1 wr.

PykoBoACTBO Mo aKcnnyaTaumm

«M3meputenb CONpoTUBIIEHUS, YBITXXHEHHOCTU U CTEMEHU CTapeHuns

anektponzonauyun MIC-1000». MacnopTt Tur.

3apsigHoe ycTporcTBo Ang akkymynsatopos Z1 mogens BWLS 15/240 1 wWr. WAZAS3X521
KabGenb cneuuanbHbi 2,5 kKB 1 wr. WAPRZMIC2500
Mposoa namepuTenbHbii 1,2 M ¢ pasbeMamu «6aHaH» YepHbIn 1 wr. WAPRZ1X2BLBB
3axum «Kpokoamn» un3onnpoBaHHbIv xenTbii K02 1 wr. WAKRPYE20K02
3axum «Kpokoamn» unsonnpoBaHHbI YepHbin KO1 1wt WAKROBL20K01
AkkymynsitopHas 6atapesi NiCD SONEL-02 9,6 V 1wr WAAKU02
dytnsp M2 1 wr. WAFUTM2

MNepBr4yHasn nosepka -




2.3. [dononHumenbHass KOMMJIieKmMayus

HanmeHoBaHue NHpekc
Kabenb nocnegosatensHoro nHtepdenica OPTO-RS-232 WAPRZOPTORS
AxkkymynaTopHas 6atapes NiCD SONEL-02 9,6 V WAAKUO02
Apantep AGT-16P WAADAAGT 16P
Apantep AGT-32P WAADAAGT32P
Apantep AGT-63P WAADAAGT63P

Apantep nHtepdenca koHseptop USB / nocnegosateneHbivi nopt TU-S9

COHO3JI-MPOTOKO/1bI

MeToauka NpoBepkM CONPOTUBIIEHNST M30MNSALMM NPOBOAOB, kabenei n 06MOToK
3NEKTPUYECKNX MaLnH npnbdopom MIC-2500 (ans MIC-2500)

2.4. PasmeuweHue 2He30 U Knasuw

Puc.1. Jlnuesasa naHenb MIC-2500

2.4.1. NHe3pa

|I| MameputeneHbii npoeog U R

Bbixoa npeobpasoBaTensi BbICOKOTO HanpsikeHUs AN USMEPEHUIA CONPOTUBIIEHNST M30NSLUK (DYHKLMUS
Riso/IL).

MamepuTenbHbI BXOA ANS U3MEPEHWUIA HANPSPKEHUI MOCTOSIHHOMO U MEPEMEHHOTO ToKa, a Takxke A5 U3me-
peHvu7| CconpoTuBIEHUA NpU HU3KOM HaNps>XXeHUn.

|Z| M3meputenbHbii nposog COM
Ons nobbiX M3aMepeHui.

E MHe3no 3amepa E




"He340 Ans NogKNiYeHUst 4ONOSTHUTENBbHOMO nposoja npu ocyulecTBneHnn |/|3mepeH|/||71 conpoTuBneHnsa
nsonauum metTogom TpOVIHOFO 3aXxmnma.

@ e300 Ans NoaKMioYEHNs BHELLHEro YCTPOWCTBA NUTaHUS 3apsiaki akkyMyrsiTOpOB.

Ceetoanon LED CUrHanunsnpyeT NogKno4YeHne K cetun yCTpOVICTBa NUTaHNA 3apAOKU aKKyMynATOPOB.

2.4.2. KnaBnartypa

[5] «nasuwa O
BkntoueHuve n oTktoveHne nutaHms npubopa.
Mpw HaxaTow knasuwe @ T123 11 @ D 3anyck cneumnanbHbIX QyHKLUMA:
=  Knaevwa @ T1,2,3 - BrIOKMPOBKa PYHKLMN aBTOMATNHECKOrO OTKIMIOYEHNS (CHATME BNOKMPOBKM MPOUCXO-
OWT nocre OTKtoYeHns npubopa KnaeuvLLen @ O o vunn camocTosTeNbHO NOCNe OTKMIOYEHUS NPUGO-
pa no JAOCTWKEHWNIO MOPOrOBOr0 3HAYEHNS Pa3psSAKA akKyMynATOPOB).
*  Kknaevwa @‘9 - 3anyckaeT nepefady cobpaHHbIX AaHHbIX B KOMMbIOTEP.

@ knasuwa START
Ona dyHkumm 3amepa RisollL:
= BKJIIOYEHUE HANPSPKEHUS] M3MEPEHMI, 3aMyCK N3MEPEHUI CONMPOTUBIIEHUS U3ONSALMM U HAYarno oTcyeTa
BPEMEHM.
" 1ocrfe NOBTOPHOMO HaXaTusi KNaBuLLIM OO OKOHYaHWS N3MEPEHUIA, ECNN NPOLLECC N3MepeHnii 6bin 3any-
LLIeH NPV NOMOLLM KNaBuLwn @ A (cm. n. 3.6.1) — npoucxoauT OTKNOYEHME Npeobpa3soBaTenst BbICOKOro
HanpsPKeHWs U paspsifka eMKOCTU N3MepPSIEMOro oGbekTa.

NOBOPOTHbLIN NepeknovaTenb YyHKUUIA

Bbi6op dyHKUWMIA:

= U~ - nsmepeHune HanpsikeHnss nepeMeHHoro Toka;

*  U- - n3mepeHmne HanpsiKeHns NOCTOSAHHOIO TOKa;

* R - u3mepeHne conpoTUBNEHNS MPU HA3KOM HaNpPsXKeHuu;

*  Riso/lL — nsmepeHvne conpoTUBNEHNS U3OMALMMN (UNN TOKa YyTEYKN);
= MEM - npocmoTp cogepXnmoro namsTu,;

. - U3MepeHMe CTeNeHn 3apsaaKu akkyMynsTopoB.

knasuwa Uiso

BbIOOP 0AHOro u3 yetblpex (nATh - ana MIC-2500) 3agaHHbIX 3HAYEHWUIA HANPSHKEHUST U3MEPEHMS.
knasuwa T1.2;3

BblGOp 1 noaTBepxaeHne spemenn Tq, Ton Ts ;

BBOZ 3aaHus Ans npubopa u BBOA B NaMsiTb MapKkepa, pa3aensiowero pesynbtatbl uamepeHuii kabenen.

knasuwa SEL

Ona dyHkumm namepernin Risolly.:

*  oTOGpaxeHue Toka YTEeYKM BO BPEMS M3MEPEHMUI CONPOTUBIIEHUS U3ONSLNN;

»=  oTOGpaxeHue pe3ynbTaToB U3MEPEHMUIN COMPOTUBNEHNS, KOahduLMeHTOB abcopbunm u nonspusauuu,
nocrneaHero 3agaHHoOro HanpsXXeHnst usmepeHun B nopsgke: Rrs— Rrz— Rri—>Ab1—>Ab2—Uiso—
Rys..m1.40.

Onsa doyHkumm MEM:

*  BblCBEYMBaHUWE pe3ynbTaToB U3MEPEHUI CONPOTUBIEHUS, KO3 durumneHToB abcopbLmm 1 nonspusaumu,
HanpsXeHWs1 3aMepoB B BblLLEYKa3aHHOM nopsiake.

|E KnaBuvia A (yBENUYMTDL)
@ knasnwa ¥ (YMEHbLUUTb)

CwmMeHa HanpsikeHusi nocrne Bblibopa 3agaHHoro 3HaveHust knasuwen Uiso;

YcTaHoBKka 3HavyeHun Bpemenn Tq, T2 1 T3 ¢ nomoLbto knaesuwm T 23;

CmeHa Homepa si4eliku BO BPEMsi BBOAA 3anucu B MaMsATb U MPOCMOTPA COAEPXKMMOro NaMsTy;
HenpepbiBHasi cMeHa 3a4aBaeMoro 3Ha4YeHusi NyTeM yaepKaHWs KraBuLLIN.

@ knasuwa (BBOA B NamATb)
Mocne okoH4YaHWs n3MepeHui:
»  3anyck pexvma BBOAa AaHHbIX B NaMsATh;
* B pexume BBOAA AAHHBIX B MAMATb — BBOA PE3YNbTATOB U3MEPEHNI B AHHYIO SYEWKY;
B dyHkuun MEM nocne Bbibopa sqenkn ¢ Ne 000:
OGHyneHne coaepXXMMoro NamsAT Nocne ABYKPATHOrO HaXaTuns KNasuLLK.

knaeuwa ¥ (noaceetka)
BKrlto4eHMe 1 BbIKIIOYEHWe NOACBETKM ANCTTIes.



2.5. Xudkokpucmannu4eckut ducnnel (LCD)

[21] [19]
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Pwuc.2. XKugkokpuctannuyeckuii aucnnemn

rniaBHOE MoJie CYUTLIBAHUS Pe3ynbTaToB U3MEpPEeHUid;
BCromoraTernbHOe Mose CYNTbIBaHUS;
Gaporpad ¢ HaHECEHHOM LUKarion eaAMHUL CONPOTUBIIEHUS;

eaVHNULbI N3MepeHns OTOBPaXEHHbIX 3HAYEHWI:
S - BpeMs (CekyHabl);
mA, YA, nA - Tok ( MuNnInamnepsl, MUKpoaMmnepsbl, HaHoaMmnepbl);
V - HanpshkeHne (BonbThl);
Q, kQ, MQ, GQ - conpoTuBneHne (oOmbl, KUNIOOMbl, MEraoMbl, TMraoMbl).

B & & =

1000 kOm =1 MOmMm 1000 MOM =1TOm 1000 FOm =1 TOm

1]
2]

@ cumeon A CUrHaNU3npyeT Hannyme Ha KoHUax n3MepuTenbHbIX NPOBOAOB NPUBOpa ONacHOro HanpsKeHus
n3mMepeHui;

kV -eouHMuUa namepeHust HanpskeHUs (KUNoBOMbTbI);

cumBos v MHGOPMUPYET O TOM, YTO M3MEPSETCS HaMPsSHKeHUEe NePeMEHHOTo TOKa;

@4 cumeon TED yHdopmupyeT 0 Tom, YTo NPUBOP HAXOAWUTCS B PEXMME NPOCMOTPa NamMsiTU UM BBOAA AaH-

HbIX B NAMATb;
-
| S |

Sl R w s
= =— "= ANFF
“”’dEt “*}ﬁlf
28] —> ,.5 57— hAL

-~ OFL UFL o S

- UdEL e
= { Ad =

527 —> FULE_ @1 — AbH

33 —> kESt 2> Erld

Pwuc.3. Hagnvcu u cumBonsl, BbicBEYMBaeMble Npubopom

IEI [:] - BBOA AaHHbIX B NaMATb;

* (Tpu TOYKM) — HET AAHHbLIX B TEKYLLEWN SYeike namaTu;
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dE'- - MOXHO O6HyJ'IVITb namMaTb;

I

5. BKITHOYEH pexunM nepefayun gaHHbIX C NOMOLLbIO nocregoBaTtensHoro nopta RS- 232;

B

[ o
HFL , '-lFL- npesBbllleH aAnana3oH (BTOpOVI 13 CMMBOJIOB NPU BblICBEYNBAHUN TOKa yTe‘-lKVI);

8]

udet - HanMune HanpsbkeHWst NOCTOSTHHOrO UITM NepeMEeHHOro Toka, npesbiwatowero 50B, B namepsiemom
o6beKTe Npu 3agaHHON PyHKUMM n3aMepeHuii Risoll, Hanmume HanpsikeHWst NOCTOSTHHOMO UIMW MEePEMEHHOTO TOKa,
npesbiwatoero 2B npu 3agaHHoN yHKLUMKN namepeHni R;

@ LRd . 3apsiaka akKyMynsiTopos;

Igl Fu“- - OKOH4YaHUe 3apAaKn akkyMynAaTopoB,

33 EESE . camoTecTMpoBaHue nNpuGopa nocne NoAKMHYeHUs MUTaHNS;
34 ---- - nepeknioyaTenb PYHKLMM B MO3NLIMN HEOBCNYXMBAHWS, @ TakKe He 3aaHHOMO 3HAYEHNS BPEMEHHO-
ro oTpeska Unu OTCYTCTBUSA paccunTaHHOro koadbduumneHTa abecopbumm;

@ n HHFF - CbYHKLI,VIF! aBTOMaTN4eCKOro OoTKNt4YeHUA BbIKIMOYEHA;

W LE - cruwwkom GonbLuoit Tok yTeUKM (CNULLKOM Marno COMnpoTMBIIEHNE U30NSLMM MU NpousoLen npobow
N30MALUMN BO BPEMS N3MEPEHUIA);

bAE - akKyMynNSTOPbI pa3psiKeHbl, 4OMYCTUMO NULLb M3MEPEHMEe HanpsXkeHnst 6e3 rapaHTUM TOYHOCTM n3mMe-
peHuii;

li5r - ycTaHoBKa nonb3oBatenem Hanpﬂ)KeHMVl MsmepeHwZ ﬂp606p33083Teﬂﬂ, OTJINYHbIX OT 3aAaHHbIX;

ri,r2 r3 - cOnpoTUBREHNE N30MSUMN, N3MEPEHHOE 3a Bpems Tq, T2 unu Ts;

k1 k2 k3 - BpemeHHOM oTpe3ok Ty, To unn Ts;

@ Ak Abe - koacppuumeHT abcopbumm Ab4 (R2/R1) nnn nonsapusauum Ab; (R3/R2);

@ Erldl - HanMuve B M3MepsieMoM OGbEKTE HAaMNpsHKEHVs MepeMeHHOro Toka B ananasoHe ot 20 B go 50 B npu
3afaHHOM PYHKUMM namepeHuin RisollL.

2.6. 3sykoeble cuzHasbl

lpedynpedumernbHbie cugHarbi:
=  HenpepbiBHLIV 3BYKOBOW CUrHarn
e [lpeob6pasoBaTtenb paboTaeT c orpaHUYEHNEM TOKa;
o B dyHkumm R 1 Riso GbIN0 0BHapyXeHO HanpspkeHne Ha n3mepsemMoM obbekTe;
e B dyHkumax U~ unu U— BxogHoe HanpsbkeHue npesbiwaeT 600 B.
*=  [lpogosmkutenbHbIi 3ByKOBOM curHan (ok. 0,5 c)
e HaxaTue knaBuLLK, HEAKTUBHOW Ha AAHHbIA MOMEHT U3MEPEHUN.

CueHarbl nodmeepx0eHus U rnpoyue:
=  HenpepbIBHbLIN 3BYKOBOW CUrHarn
e 3HauyeHue ConpoTMBIEHUS, N3MEPSIEMOrO NMPU HU3KOM HanpsiXeHuu, He npesbiwaeT 60 OM.
= [lpogomkuTenbHbI 3ByKOBOW curHan
e OkoH4aHue otcuyeTa Bpemenu Tq, T2 unn Ts;
¢ [loaTBepxgeHne OKOHYaHWS OBHYNEeHUsa NaMsTy ¢ pesynbTaTaMmym U3MepPEHUN;
e CurHan o camoBbIKIO4EHUN NpHuBopa.
= KopoTKuii 3BYKOBOW CUrHan
e [loaTBepxaaeT HaxaTue KnaBuLLIK; U3aaeTcs BCeraa, koraa npubopy 3agaetcst 4eVCcTBUE AaHHOM
KnaBULLIEN;
o [losBNAIOWMIACS Kaxkable 5 CEKyHA CUIHarn CUrHanusnpyeT O HanMynm HanpspkeHNs U3MEpPEeHUn Ha
3axnmax npubopa.
= Tpu KOPOTKMX 3BYKOBbIX CUrHana
¢ [loaTBepxgeHue BBOAA pe3ynbTata N3MEpPEHUI B TEKYLLYIO SYENKY NaMsaTy;
e [loaTBepxaeHWe BBOAA B NamsTb AaHHbLIX 3a4aHHOM0 3Ha4YeHns oTpeska Bpemeru T4, T2 unu Ts;
e [loaTBepxaeHue BBOAA B NaMATb AaHHbIX 324aHHOM0 3HAYEHNS HanpsXKeHUs1 U3MEPEHUS.

2.7. [poeoda u usmepumesibHble HAKOHEYHUKU

3axum «Kpokoamn» n3onmnpoBaHHbINA, KOTOPLIN MOCTABMNAETCA BMECTE C U3MepUTErbHbIMI NPOBOAAMM,
MOXHO NPUCOEAMHSTL KaK K pasbeMy Tuna «baHaH», Tak 1 K 30Hay.

MpousBoaUTENDb rapaHTUPYeT NPaBUIIbHOCTL MOKasaHWi NpuGopa TosbKo B criydae NnpuMeHeHus Monb3osa-
TENEeM LUTaTHOWN BUIIKU C BbIBEAEHHBIMU NPOBOAAMM.
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NPEAYNPEXAEHUE:
3anpeu.|aeTcn noaknw4veHue npoBoaoB, He NpeaHasHa4YeHHbIX Ansa pa601'b| Ha BbICOKOM Hanpsi>XeHnu
U He3KpPpaHUPOBAHHLIX, T. K. 3TO HeCeT Yrpo3y nopaxeHusa 3JyIeKTpn4eCKMM TOKOM, UM BHOCUT 6onb-
WY NOorpewHoOCTb B U3MepPeHuns.

3 XPAHEHUE

Mpu xpaHeHun npubopa Heobxoanmo cobnofgaTe crnegyoLlmne pekoMeHaauUmu:
e BCe NpoBOAa OT U3MEePUTENS OTKITIOUNTD;
. ybenuTbesl, YTO N3MepuUTErb N akceccyapbl Cyxue;
. ecnu nameputenb OyaeT XpaHWUTbCS B T€YEHUE AMUTENbHOIO BPEMEHMW, TO HEOOXOAMMO BbIHYTH U3
Hero akkyMynsaTop;
. XpaHuTb B cooTBeTCcTBMM C Hopmon PN-85/T-06500/08; ponycTMMble 3HavyeHUs TemnepaTypbl
XpaHeHus

npvBeAeHbl B TEXHUYECKMX XapaKTepPUCTUKaX.

4 Jkcnnyatauus

4.1 lModzomoeka npubopa k pabome

Mo Hayana usmepeHuli criedyem:
*  Y6enouTbCs B TOM, YTO aKKyMymnATOPbI NMO3BONSAOT BbIMONHWUTE NMOCTABMEHHYIO 3a4avy;
= [lpoBepuTb, HE NOBPEXAEHA NN U30NALNS U3MEPUTENbHBLIX NMPOBOLOB.

BHumaHue:
C uenbto 3a¢pcpeKTUBHOro UCKOYEHUA OWNGOK, Nepea NepBbIMU U3MEPEeHUSMU HeOGXOAUMO YCTaHOBUTb
yacToTy anektpuuyeckom cetu (50Hz nnu 60Hz). YT06LI ycTaHOBUTL 50HZ, HYXXKHO BKNIOYUTbL U3MepUTEnb,
yAepXuBasi HAXXaToMW KHOMKY @v . UTo6bI ycTaHoBUTL 60HZ, HYXKHO BKITIOYUTL U3MEpUTEnb, yaepXuBas
HaxaToi kHonky [11]A.
CooTBeTCTBYHOLME YCTAHOBKU COXPaHAKOTCA [0 O4epeaHOro U3MeHeHus.

NPEAYNPEXAEHUE:
MoakntoyeHne NOBPEXAEHHbIX UITN HeCTaHAAPTHbLIX U3MepPUTeNbHbIX NPOBOAOB, B YaCTHOCTU, He pac-
CYUTAHHbLIX Ha BbICOKOE HanpsaxeHuwe, rpo3UT NnopaxeHnem 3J1IeKTpu4eCKMM TOKOM UM oYeHb 6onbwumMKn
norpewHoCTAMN N3AMepeHus.

NPEOYNPEXOEHUE:
Henb3s HemeaneHHo Ucnonb3oBaTb U3MEpPUTENb, CAIULLKOM [0Nr0 XPaHUBLUMIACA B NNOXMX YCNOBUAX
(Hanpumep, BO BNaXHbIX MOMELLIEHUsIX, Ha Mopo3e).

4.2 lMumaHue usmMepumesnibHO20 npubopa om akKymynisimopa

N3mepuTenbHbIn Npubop cHabXeH NakeToMm akkyMynsaTOpOB M YCTPONCTBOM AN UX 3apsaakuy. NakeT akky-
MYyNSITOPOB MOMELLEH B KOHTEWHEP, KOTOPbIN HAXOAUTCA B HUXKHEN YacTu kopnyca npubopa.

Mpu6opsl cemenctaa MIC-2500 (MIC-1000) paboTatoT TonbKo OT nakeTa akkymynsitopos Tuna SONEL
8ECF1800CS, cogepxaumx 8 NiCd anemeHTOB.

AKKYMYNSTOPbI NOCTaBMASIOTCH B HE3APSHPKEHHOM COCTOSHUW.

[o 3anycka npubopa akkymynaTopbl He06Xxo4MMO 3apsaauTb.

4.3 3ameHa nakema akKymysissmopoe

AKKYyMYNSTOpbl CefyeT 3aMeHsiTb cpasy Lenbiv koMmnriektoM - naketom SONEL 8ECF1800CS.
Umobbl 3ameHUmMb akKyMynsimopsl, credyem:
*  BblHYTb NpoBOAa M3 N3MepUTENbHbIX rTHe3 Npubopa u NpoBoj U3 rHe3aa 3apsaHOro YCTPOWCTBa, U OT-
KMo4YnTb NUTaHne npubopa;

NPEAYNPEXAOEHUE:
3anpelyaeTcs OCTaBNAATL NPOBOAA B rHe34ax BO BPEMs 3aMeHbl aKKyMymnsiTOPOB, T. K. 3TO yrpoXxaeT no-
paxeHMeM onacHbIM 3MeKTPUYECKUM TOKOM.

= OTBMHTUTb TPU BMHTA, KOTOPbIE KPEMAT aKKyMYNATOPHLIV KOHTEMHEP K HUXXHEW YacTu kopryca npubopa;

= OCTOpOXHO CHATb aKKyMYNATOPHbIV KOHTENHep, obpalyas BHUMaHWe Ha TO, YTOObl He HapyLUUTb Lieno-
CTHOCTb NPOBOAOB NUTAHUS;

= [prOTKPbLITb KPbILLKY B H/XXHEN YacTu Kopryca, Nnepeasuras ee B CTOPOHY, 0603HaYeHHYI0 CTPENKow, 1
BbIHYTb LUTEKEP NUTaHWA U3 rHe3aa npnbopa;

*  [loaknounTb LUTEKEP MUTaAHWS K HOBbIM akKKyMynsTOpaM 1 3aABVHYTb KPbILLKY Ha NpeXHee MecTo;

*  [IpMBMHTUTL aKKyMYNATOPHBIN KOHTENHEP K HKHEN YacTu Kopryca npubopa.
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NpPoBOg MATAHWA C
THEIOOM Ha KOHLE

Puc.4 3ameHa nakeTa akkymynsiTopos

4.4 3apsiOka nakema akKyMyJsisimopoe

3APSOKA: K rHe3ny @ NOAKITIYNTL 3apsgHoe YCTPOMUCTBO, KOTOPOE BXOAUT B COCTaB CTaHOAPTHOW KOM-
nnektauum npnbopa.

BHUMAHME:
[o nogknioyeHus paGoTatoLiero 3apsaHOro yCTporcTBa crieAyeT BbIKIOUYMTL NpuGop 1
OTKIIOYMTb OT HEro Bce U3mepuTenbHble NpoBoAa.

BHumaHue A
Mpu nogaye NUTaHUA K 3apssAHOMY ycTpoircTBy npubopa (MIC-100012500) oT anekTpU4ecKomn ceTw,
pa3MeliaTtb 060pyaoOBaHME TaKUM OOpPa3oM, YTOObI He GbINO TPYAHOCTEN C €ro OTKITHUYEHUEM.

Mpouecc 3apagkn HaYMHaeTcs aBTOMaTUYECKM B MOMEHT MOAKMYEHUS 3apsiAHOro yCTponcTBa K rHesny
, MPU YCNOBWUU, YTO aKKyMYNATOPbI HE NOBpeXaeHbl N He CUITbHO pa3pAXeHbl.

Ha gucnnee BbicBe4BaeTCs HaanNUCh @ LAd 3apagka akkymynsaToOpoB.
3apsigka NpoVMCXoaUT aBTOMaTUYECKU U He TpebyeT NpucMoTpa.
Bpemsi 3apsaKku NOSTHOCTBIO paspsiKeHHbIX akKyMyNATOPOB He npeBbilaeT 18 yacos.

O6 oKOHYaHuK 3apA0KnU akkyMmynaTopoB cBMaOeTeNIbCTBYEeT HaAMNnCb @ Fu“-, a nocrne OoTKNnw4YeHua 3apaaHoro

YCTPOWCTBa NpUBOP CaMOCTOATENBHO OTKIHOYaETCS.
B cnyyae 3apsaku CUIbHO paspsiKeHHbIX akKyMyrsSiTOPOB B NEPBbIA MOMEHT AOMNyCTUMA 3agepKka MHAMKaLUK

Hagnucu @ LAd - 3apsigka akkymynstopos. OfHako 3afepkka B TakoM cocTosiHum 6onee yem Ha 10 MUHYT cBU-
OeTenbCTBYET O HEUCNPABHOCTM akKyMynsaTopa Unu 3apsiiHOro YCTponcTea.

3apsxaTb akkyMynsaTopbl crieayeT Bceraa, ecnu Bo BpeMs paboTtbl npubopa BbiCBEYMBaETCA HaANUCh bAE ,a
Takke NpodunakTnieckm nepes nnaHMpyeMbiMy NPOAOIHKUTENbHBIMW 3aMepamMm CONPOTUBMNEHUS U30NSALNK.
PA3PA/KA: Oinst Toro 4to6bl NpoAnuTe paboToCnoCOBHOCTL akkyMynATOPOB PEKOMEHAYETCS UX paspsikaTb Ha
nepunog NPpoAoMKUTENBHOIO XpaHEHNs Ha cknage.

[nsa atoro cnepyeT BKMNOYUTL NpMBOp KnasuLlen @ O, opHOBPEeMeHHO NpUaEPXMBas HAXATOMN KNaBuLLy
@ T1,2,3 (HauaTb paspsaaky).

no [T

Hagnucb @ HuFF, KOTOpas BbICBEUMBAETCSI B TEUYEHME OKOSO 2 CeKyH[, OnoBeLlaeT o BKMoYeHnn 6no-
KMPOBKW aBTOMAaTU4ECKOro OTKINI0YEeHNs npmbopa.

Mo AoCTMKEHVM MOPOroBOr0 3HAYEHNS Pa3PSAAKMA akKyMyNsSTOPOB MPOM30NAET Camonpon3BOSIbHOE OTKITHO-
YyeHue npubdopa.

JEBJIOKUPOBKA: [lebnokupoBka yHKLUM aBTOMATUYECKOrO OTKIMOYEHNS MPOUCXOAUT NOCIie NOBTOPHOIO
BKNoveHns npubopa KnasuiLen E 0.
Bo3moxHbIe HapyuweHUs1 pexuma 3apsiOKu akKyMysisimopos:

3anasabiBaHWe BbICBEYMBAHUA HAANUcH tAd
- 0O HECKOJbKUX MUHYT C MOMEHTa NoAKIoYe- CunibHO paspsiKeHbl akKyMyAaTopbI;
HWs1 3apsigHOro ycTponcTea

3anasabiBaHne BbICBEYNBAHUS HAanucu I-Hd

Ha Bpems Gonee 10 MuHyT MoBpexaeHne akkyMynsTOpoB UNn 3a-
Beicseumnsanue Hapnucn [37) bAE nocre srroue- | psinHoro yetpoiicTea. HyxHo 3amenmTs
HUsi NpuGOpa, ecrin 3apsiika akkyMyrsiTopoB aKKyMyIIiTOpbl HOBBIMU.

OKOH4Mnacb BbiCBE€4YMBaHMeM Haanmcu FH“-
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4.5 Ycnoesus ebINnosIHeHUs1 usMepeHul u rnoJsiy4eHusi nnpaeusibHbIX pe3yJibmamose

[ns npaBunNbHOrO BbINOMHEHNUSI U3MEPEHNIA HEOOXOAMMO BbINOSHUTL HECKOMBKO YCnoBui. B cnyyae obHa-
pyxeHusi ownbku Npnbop aBToMaTUYECKN NpuocTaHaBnmBaeT paboTy:

BbicBeunBaemble
CUMBONbI U npe-

Cutyauus AynpeauTeEnbHLIE MpumeyvaHna
curHanbl
Bo Bpemsi namepeHuii ConpoTUBIEHUSI U301si- Cnepnyet He3ame[-
L1un Npmbop obHapyxun B UsMepaeMoM O00bEK- tdEt NUTENBLHO OTKITIYNTL
Te Hanuuue HanpsxeHus 20...50 B. npubop oT namepsie-
Moro obbekral
AKKYMYNSITOPbI pa3psiKeHbl hHl:

BTtopon ua cumsonos
nosiBUTCA Nocrie Bbl-
[nanasoH namepeHun nNpesbILLEH. Urt 6opa knasuLLew
SEL BbicBeYMBaHUS
TOKa YTEYKM.

4.6 N3mepeHue conpomuesieHUs1 usosisyuu

Mocne BkMoYeHUst Npubopa KnasuLLei E| o ycTaHoBkM dyHKUMU Riso/lL npubop HaxoguTcs B pexume
N3MEPEHUS HaNPSHKEHWS.

NPEQYNPEXOEHUE:
3anpeljaeTcs NpoBOAUTL M3MepPEeHUs1 HA 00 bEKTe, KOTOPbIM HAXOAUTCA NOA, HanpsXKeHUeM,
OTKNI4YaTb U3MepUTeNbHble NPUOOPLI A0 OKOHYAHUSI U3MEPEHUS, T. K. OTKIIOYEeHue
yrpoXaeT nopaxeHueM 351IeKTPUYEeCKUM TOKOM U He NO3BONsieT pa3psAuTb eMKOCTb
OAHHOro o6bLekKTa.

CcCOM

R.

UR
A

E|] s com
== MIC-2500
(o}

4

4

o o B

>

o
%

R(A)

Puc.5 MsmepeHMe conpoTuBneHuna n3onauum

4.6.1 OOLee onucaHue

Mpubop namepsieT CONPoTUBINEHNE U3ONALMM MyTEM Nogayun Ha conpoTtusneHne Rx HanpsikeHns U u ns-
MEepEHNs NMPOTEKaloLLIEro Yepes Hero Toka.

HanpsbkeHne nsmepenunsi Bblbupaetcs us ananasoHa ot 50 B go 1000 B (npubop MIC-2500 oo 2500 B) ¢
warom 10 B unv npyHMMaeTcsa 0AHO U3 3Ha4YeHun, yctaHoBneHHbIx Marotosutenem: 100, 250, 500, 1000, 2500
B.

VcxogHbi Tok npeobpasoBaTtenst orpaHnynBaeTcs Ha ypoBHe 1,2 MA. BkntoyeHne orpaHnyeHunst curHanu-
3upyeTcsl NPOAOIMKUTENBHBIM 3BYKOBBIM CUTHAINOM.

VilamMepeHHbIn pe3ynbTaTt B 3TOM Criydae NpaBuIieH, HO HAa N3MEPUTENbHbIX 3aXXMMaX NMOSIBNSETCS HaNpsxe-
HVe nsmepeHus bonee HU3Koe, YeM 3adaHHOe A0 N3MEPEHUN.

OcobeHHO YacTo orpaHuYeHVe ToKa BCTpeYaeTCcs Ha HavanbHoW hase n3amMepeHnii B pesynbtaTe 3apsgki
€MKOCTU n3mepsieMoro obbexra.

3anyck yHKLMM N3MEPEHUA NMPOUCXOAUT NOCIE HaXaTUsA U yOEPKUBAHMS KIaBuULLIN @ START.

Ha gucnnee nosiBnsieTcst cMMBON @ A KOTOpPbI MHPOPMUPYET O MPUCYTCTBUM HANPSPKEHUS U3MEPEHMS Ha 3a-
Xumax npubopa.

Oo poctnxenns 90% 3agaHHOro 3HadyeHus (a Takke nocne npesbiweHnsa 110%) npubop nsgaeTt HenpepbiB-

HbI 3BYKOBOW CUrHarn.

BHUMAHMUE:

Mpu namepeHUn conpoTUBIEHNUS U3ONSALUM Ha HAKOHEYHUKaX U3MepuTerbHbIX NPOBOAOB
npu6opa NpucyTcTBYeT onacHoe HanpsikeHue: go 1 kB Ha MIC-1000 u go 2,5 kB Ha MIC-2500.
BbicBeunBanue naagnucu Udkt MHcOpMUpPYET O TOM, YTO U3MePSEMbIN 06 BLEKT HAXOAUTCA NoA Hanpsixke-
HueM. U3mepeHune 6nokupyercs.

HyxHo He3ameAnNUTENbLHO OTKMIOYMTbL NPUMGOP OT 06bLeKTa.

VilamepeHne BO3MOXHO, ECNN HanpshkeHne B 00bekTe HaxoaMTcs B AManasoHe Ao 50 B, HO ero To4HOCTb He
rapaHTupyetcs. B gononHUTENbHON S4erike aucnnes nonepeMeHHo Co 3HaYeHneM HanpsxeHns npeobpasosa-

E "
Tend BbiICBe4YnBaeTCd CMMBOI r" .

Mpn oTnyckaHuu Knasuwwmn START un3mepeHue npMocTaHaBnMBaeTCs.
YT06bI HE yaepXKuBaTb KnaBuLLy @ START Bo Bpemsl U3BMepEHWIA, criedyeT MOCNe ee HaXxaTusa HaxaTb
KnaBuLly |E A
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B Takom criydae nsmepeHne MoXHO NpekpaTuTb 4O OKOHYaHMS BCEro LUKa U3MepeHuii nyTem noBTOPHOIO
HaXaTtua N yaepXxvBaHusa KnasuLLm @ START.

BkritoveHve nogaepxaHvsa LMKNa n3aMepeHun KnasuLuen @ A curHanusupyetcs:

*  KOPOTKOW Nay3oW B 3ByKOBOM CUrHarne, ecriv HanpshkeHne namepeHun He gocturno 90% vnuv npeBbICUo

110% 3Ha4YeHus 3a4aHHOWN BEMNYMHBI,
"  KOPOTKUM 3BYKOBbLIM CUrHarioM, eCfiv HanpsbkeHue N3MepeHnii Haxogutcest B auanasoHe oT 90% Jo
110% 3Ha4eHus 3agaHHOWN BEMNYMHBDI.

M3amepuTenbHbI NpUbGop caMoCTOATENBHO NoAGMPaeT OAMH U3 CEMU NOAXOASALLMX ANana3oHOB N3MEPEHUIA.

Bo Bpems BbinonHeHus namepennii knasuwen (10| SEL moxHO 4o6GUTLCS BbICBEUYMBAHUSA 3HAYEHNS TOKa
YyTEYKMN B3aMEH COMPOTUBIIEHMS.

Livkn namepeHuin 3akaH4mBaeTcs, korga OyayT ncyepnaHbl Bce 3agaHHble oTpesku BpemeHu. OKoHYaHne
N3MEPEHUI CUTHANU3NPYETCs TPEMS KOPOTKMMU 3BYKOBLIMWU CUTHanamu v 3atyxaHnem cumBona @ A

B ocHoBHOM none gucnnes BbICBEYMBAETCS 3HAYEHNE COMPOTUBMNEHNS, UBMEPEHHOE 3a NOoCneaHuI 3a-
ﬁHHbIVI OTpe30K BpemeHu, a B gononHutensHom none (18| avcnnes BbicBe4YMBaETCs COOTBETCTBYHOLLMI CUMBON
39|

Mocne npekpalleHnsi U3MePEHUI BPYYHYO Ha AMCNIIEE NPOOOIKaEeT BbICBEYNBATLCS 3HAYEHNE COMPOTMB-
neHusi, 3aMepeHHoe A0 NpeKpaLLeHNst U3MEPEHUIA.

Mocne aBTOMaTMYECKOrO NMNW PYYHOrO MPEKpaLLeHNs N3MepPEHUIn NMPONCXOAMT 3aMblKaHUe 3aXXKMMOB m UR,
a Takke @ COM uepes conpoTtuenenne 100 kOm, 4yTo obecneynBaeT paspsg EMKOCTU U3MEPSEMOro 06 beKTa.

Ecnun cnycTta 60 cekyHO ¢ MOMEHTa HaxkaTus KnasuLmn @ START HanpsikeHne U3MepeHUn He AOCTUTHET
3a]JaHHOro 3Ha4YeHUs (CNULLKOM Mario CONpOTUBIIEHNE U30MSALMM), U3MEPEHUE NPEKPaLLAeTCsl U B OCHOBHOM MO-

ne gucnnes [17] BbicBeurBaeTCA HaaNUCh HLE (cnuwkom 60onbLUION TOK YTEYKN), KOTOPbIN BBOAWTCSI B NaMsITh
B KayecTBe pesynbTaTa M3amMepeHuin. 3Ta e HagnMCb BbICBEYMBAETCH, €CNU BO BPEMS M3MEPEHWUIA NPOUCXOaNT
npobon nsonaumm.

OpHako B NnamsATb BBOOATCS pe3ynbTaTbl MU3MEpPEHUn (a He H LE), KOTOpble MOXHO NMPOCMaTpuBaTh.

MpumeyaHue: dnekTpuyeckas paspsgka B NOBPEXOAEHHOW U30MALMM, a TakkKe UCKPEHNE Mexay HaKOHeYHM-
KOM U3MepPUTENbHOro 30HAA U N3MepsAeMblM OOGBEKTOM MOTYT CTaTb UCTOYHWMKOM CUMbHENLLNX 3NEKTPOMarHnT-
HbIX BO3MYLLEHWNA.

3TN BO3MYyLLEHNS MOTYT NpuBecTu k cboto B paboTe paboTarowmx pSAOM MEKTPOHHBIX MPUGOPOB, B TOM
yucrne camoro nsaMepuTensHoro npubopa. Noatomy Heo6X0ANMO TLIATENBHO NPUCOEANHATE U3MEPUTENbHbIE
HaKOHEYHMKN K M3MepsieMOMYy OObeKTY A0 HaXaTus KNnaBuLLn @ START.

Mocne oKoH4YaHWa N3MepeHni MOXHO BbIBECTM M3 NaMsTN npubopa u npountaTb 3HaYEHUS CONPOTUBIEHUS
nsonsaumm, nony4veHHsle 3a Bpems T1 (Rt1), T2 (Rr2) u T3 (Ry3), paccumTaHHbIX koadhduumeHToB abcopbuum
(Ab1=Rr2 / Rr1 n Ab2=Rr3 / Rr2), @ Takke HanpsXeHns naMepeHui.

BHeceHHble B namsTb 3HayYeHns Rz n/vnun Rrs (M 04HOBpPeMeHHO paccumntaHHble kKoadduumeHTbl abcopb-
Lmmn) 6yayT oBHyneHbl B cly4ae CMeHbl MOMOXeHWs nepekntoyaTens dyHKUUM unm NoBTOPHOTO 3anycka oTcyeTa
BpemMeHu T u/vnun Ta.

4.6.2 YTteHue pe3ynbLTaTOB U3MEPEHUN

UTeHne oTAenNbHbIX COCTaBMAOLMX PE3YNbTAaTOB M3MEPEHMI BO3MOXHO MOCIE HaXaTus KnaBuLn SEL.

Mocnepytollee HaxaTve AaHHOW KNaByLUM BbI3bIBAET BbICBEUMBAHUE PE3YNbTAaTOB U3MEPEHUI - CONPOTUB-
neHus, koadduumeHToB abcopbumm 1 nocnegHero 3agaHHOro HanpsbkeHus namepexns B psge: RT3— RT2—
Rr1— Ab1— Ab2— U;so— Rys...n T.4., HAYMHAs ¢ NOcregHEero M3MepeHHOro 3Ha4eHUs CONPOTUBIIEHNS.

B gononHuTtensHom none aucnnes BblCBEYMBaETCH MHEMOHMKA, KOTOPasi COOTBETCTBYET BbiCBEUMBaE-
MOW COCTaBISItOLLEN.

BbicBeunBaHue cumBona ---- B3aMeH 3HauveHusi koadppuumeHTa abcopbumm o3HavaeT, YTO COOTBETCT-
BYIOLLME 3HAYEHMS1 CONPOTUBMEHUSA HE ObiNy N3MEPEHbI.

OTtcyTcTBME BbicBeuMBaHus Ry, Rtz M Rtz 03HavaeT, 4To 3T CONpPOTMBIEHNST HE ObINM N3MEPEHBI.

CnycTs 3 cekyHAObl CO BPEMEHU MOCMNEAHErO HAaXXaTUSA KraBuLn SEL, npubop aBTOMatnyeckn nepexogmT
B PEXMM U3MEPEHUS HAMPSHKEHNUSI.

B cnyyae BbicBeuMBaHUs pe3ynbTaTa M3MEPEHUIN HA3KOTO CONPOTUBIEHUS (MepekmoYaTenb B No3uuumn
R) knaBuwa [10| SEL He paGoTaeT u He BbicBeuMBaeTcsi baporpad

4.6.3 BbIOOp HanpsiXkeHUs N3IMepPeHUn

[o Hayana uamepeHuin CoNnpoTUBIEHMS U30NALMK crieayeT 3aJaTb He0OXoaANMOe 3HAYEeHUE HaMpPsKEeHUs
N3MEepPEHUN.
[Ins aTOro HyXHo:
HaxaTtb knasuwy Uiso.
B ocHoBHOM none aucnnes BbICBEUYMBAETCA NOCneHee 3ajaHHOE 3HaYeHNe HanpsKeHWs.
[MoBTOpHOE HaxaTue (C NPOMEXYTKOM A0 3 CeKyHA) KrnaBuLim Uiso BbI3biBaeT nepexof Ha bnvxkariee,
OonbLuee OT 3a4aHHOro, 3Ha4YEeHNEe HanpPsHKEHUS.
Mocnepytolme HaxkaTus BbI3bIBAKOT Nepexon Ha oyepeaHble 3Ha4YEeHUS HanpsKeHnst B psge:
100 B— 250 B— 500 B— 1000 B— 2500 B— 100 B
(ana MIC-1000: 100 B— 250 B— 500 B—~ 1000 B— 100 B);
Ecnn Hy)kHOe 3HayeHune oTnuyaeTcs OT 3apaHee 3aaHHOro Hago:
= BbiGpaTbh 0OHO 13 3apaHee 3afaHHbIX 3HAYEHWU HAMNPSPKEHUS;
= BbiGpaTb Tpebyemoe 3HaYeHNE HaNPSKEHUS, YBENMYMBAS UMM YMEHbLLAS ero ¢ MOMOLLbIO KIaBuLL |E
Ay @ v
= [logTBepxaeHue (BBOA B NamMATb 3a4aHUs) NPOMCXOANT aBTOMaTUYECKN CnycTa 3 cekyHAbl nocrne no-
crneAHero Hakatusi o4HOM U3 KraBuLL: ﬂ Uiso , @ A ynn @ v,
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O06 3TOM CMrHaNM3NpyT TPK KOPOTKUX 3BYKOBBIX CUrHana, nocre 4ero npubop nepexoamT B PeXnm n3me-
pPEeHWIn CONPOTMBIEHMS.
Mocne 3anycka nsmepeHunii ConpoTUBIEHNS U3OMALMM C MOMOLLBIO KNaBuLLn @ START 3HauveHve Hanps-

XEHUS U3SMEpPEHUIA BbICBEYMBAETCS B JOMOSMHUTENBHOM Mofe auncnnea.

4.6.4 W3mepeHue koachdurumeHTOB abcopbunm u nonspusauum

Mpnbop aBTOMaTNYECKM paccymTbiBaeT ABa koadduumeHTa (abcopbumm n nonsapmsaunm) Ha OCHOBaHUK
COMPOTMBNEHUA, N3MEPEHHbIX MO UCTEYEHMN OTPE3KOB BpeMeHu T4, T2 1 T3 € HaYana namepeHuin.

3TN OTPE3KMN OTCUUTBLIBAIOTCA BO BPEMS LMKIA U3MEPEHUI COMPOTMBNEHNS N30NALMU.

O6 oKOHYaHWMKM OTCcYeTa BPeMeHW OMoBeLLaeT YANMHEHHbIN 3BYKOBOW CUrHar, NPOAoKaroLWMNCs OKOMNo
noncekyHabl, U BbicBeUMBaeTcs MHemoHwka [39] k1, k2 ynu E3.

OpJHOBPEMEHHO C OKOHYaHMEM OTcYeTa BPpEMEeHW BBOAWUTCH B NaMsATb akTyanbHOe 3Ha4YeHne ConpoTuene-
HUa nsonaumn Rri, Rr2 nnu Rys (B 3aBUCMMOCTY OT TOrO, Kakon OTPE30K BPEMEHMW OTCUUTLIBANCS).

KoadhdpmumeHTsl abcopbumm 1 nonsipusaumm paccymTbiBalOTCSA Cregyrolwmm odpasom:

Ab1=RT2 / RT1 n Ab2=RT3 / RTz.

JononHutensHo, 3a BPeMs LKNa U3MepeHnin 3ByKOBOW CUrHanM Kaxable 5 cekyHa nsgaet KopoTKuin oau-
HapHbIN CUrHan, Y4To NO3BONSET CHUMATb BPEMEHHbIE XapakTepUCTUK/N CONPOTUBMEHNS N3MEPSEMO N30NALNN.

3HayeHve oTpeskoB BpemeHu T4, T2 1 T3 3agaloTcst 3aBO4OM-M3rOTOBUTENEM U COCTaBMSAIOT COOTBETCTBEH-
Ho: 15 ¢, 60 c n 600 c.

Onsa Toro 4tobbl NoNy4YMTb KO3 PULMEHTLI ANS OTPE3KoB BpeMeHu T+, T2 1 T3, OTANYHBIX OT 3aBOACKUX,
cnepnyet 3aathb HyXHble 3Ha4YeHust u3 avanasoHa 1...600 cekyHa, nomHs o cobntoaeHunn npasuna: T1<T.<T;. Ons
3TOro crnepyer:

=  HaxaTb knasuLy @ T123. B gononHntensHom none gucnnes NosiBUTCH MHEMOHWKa ki yTO cur-

HanusupyeT O BO3MOXHOCTW YCTaHOBKW 3Ha4YeHus T1 (BbiICBEYMBAETCH B OCHOBHOM rlone avecnnes).

*  YcTaHoBUTb Tpebyemoe 3HayeHue T1 C MOMOLLbIO KnaBuLu @ Ay @ v

= HaxaTb knaBuwwy @ T1,2,3. OTO NO3BONSAET YCTAaHOBUTL BpeMs T, (BbICBEYMBAETCA MHEMOHMKA k2).

= YCTaHOBUTb HYXXHOE 3HaveHne T2 C MOMOLLbIO KnaBuLu @ Ay @ v

= HaxaTtb knasuwy @ T123. OTO NO3BOMSAET yCTaHOBUTL Bpemsi T3 (BbICBE4YMBAETCH MHeMOHMKa r3).

*  YCTaHOBUTb HY)XHOE 3Ha4eHue T3 C MOMOLLbIO KNaBuLL @ Ay @ v

= [logTBepauTb BBEAEHHbIE 3HaYeHMs T4, T2 U T3 NOBTOPHbLIM HaXXaTUEM KMaBuLLN E T1,23. MNpnbop ne-

pexoanT B PEXMM U3MEPEHNI HAMPSHKEHNS.

Ecnun Hy)XHO monyunTb 3HaYeHne ToNbKo ofgHoro KoadduumeHTa abcopbumu, cnegyeT, ycTaHaBnvMBeas Bpe-
M T3, yMEHbLUATb ero 3HavyeHue KrnasuLuemn @ ¥ [0 MOMeHTa, Korga B OCHOBHOM nore gucnnes (17| HauHeT Bbl-
CBeYMBaTbLCsl CUMBOI ———-

B Takom nonoxexun spems T3 He ByAeT OTCUMTLIBATLCS.
B cnyyae He ycTaHOBKM (BbICBEYMBAHMSA CMMBOMA ----) BpeMeHm T, Hemnb3s yCTaHoBUTL Bpems T3, n npnbop
He ByaeT paccunTbiBaTh KO3 ULMEHTbI abcopbummn 1 nonspusauum.

4.6.5 W3mepeHne MeToaom TPOMHOroO 3aXXuma

[ns ycTpaHeHnsa BNNSHNS NOBEPXHOCTHOIO CONPOTUBIEHMS B TpaHcopmaTopax, kabensax u T.4. npuMeHs-
eTCA usMepeHme meTtogom TpOl7IHOFO 3axunma.
[pn n3amepeHnn MEXXBUTKOBOIO CONPOTUBNEHNS TpaHcopmaTopa rHe3go @ E npubopa coeamHsieTcs ¢ koprny-
COM TpaHcdopmaTopa.

-
COM
el |
I E 2[ . .
v iﬂ ! ;
\

R(A)

Puc.6 iamepeHune conpoTuBneHuns n3onsauum TpaHcopmaTopa MeETOA0M TPOMHOIO 3axunma
Mpu n3amepeHnn conpoTMBNEHNs n3onaummn kabensa mexay ogHONM 13 xun kabensa n koxyxom kabens, Bnus-

H/Ee NOBEePXHOCTHOIo ConpoTuBIieHNA (Ba)KHO Npn NNOXMX NOrogHbIX YCJ'IOBVIHX) yCTpaHAeTCAa C NOMOLLbIO coean-
HEeHWUSA Kycovka MeTannmn4eckon orbrin, HAMOTaHHOM Ha U30MSALMI0 N3MEPSEMON XNUIbl, C THE340M IEI E an60pa.
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Puc.7 lamepeHne conpoTnBneHns nsonaunm kabens meTogom TPOWHOr0 3axuma

TakuMm xe cnocobom npon3BoanTCcAa nsamepeHue conpoTuBreHna nondaunn mexay osymsa Xxunamm kabens, K
3aXnmy @ E npucoegnHATCA oCTallbHble XWUMbl, HE y4acTBYyloLlMe B UBMEPEHUN.

4.6.6 bBaporpad

Baporpad (19| (cBeTOBas nuHelka), HAXoOALWMIACS B BEPXHEN YacTu AMCNIEs, CNyXUT ans obneryeHns Ha-
6nogeHns 3a U3MEHEHMEM COMPOTUBIIEHNS N3MePSEMOro o6bLekTa BO BpEMS U3MEPEHUN.

Baporpacd cHabxeH norapndgpmmnyeckon Lwkanon. BeicBeunBaHme BCEX CErMEHTOB O3HAYaEeT, YTO 3amepsie-
MO€e COMpOTUBEHNE cocTaBnseT okono 400 MOwm.

OpnHoBpeMeHHoe BhicBeunBaHme anemenTa P B npubope MIC-2500 nHdOpPMUPYET, YTO N3MepsiemMas Benu-
ynHa npesbiwaet 400 MOm.

BbicBeuMBaHMe anemMeHTa » Npu NOTYXLIMX CerMeHTax NMHEKN CBMAETenLCTBYET O pasphbiBe B KOHTYpe 13-
MepeHUI.

4.7 UsmepeHue Hanps)keHUs1 MOCMOSSHHO20 MoOKa

[Onsa Toro 4To6bl N3MEPUTL HaMNpPsiXXeHWe NOCTOSIHHOIO TOKa, CrieayeT nepeknoyvaTens MyHKUWK [7| ycTaHo-
BUTb B nonoxexne U—.

COoM
==

=— MIC-2500
\\‘4 >
L
| o8 |

UR [E] s com

oL

U

Puc.8 MiamepeHune Hanps)XeHus NOCTOSAHHOrO Toka

4.8 U3MepeHue HanpsiXKeHUs1 nepeMeHHO020 mokKa

[ina Toro 4To6bl U3MEPUTL HaMNpsHKeHUE NepeMeHHOro Toka, crneayeT nepekntoyatenb MyHKUMK [7| ycTaHo-
BUTb B NnonoxeHune U~.
CeTAwminca cumBon @ A yHpopMUpYeET 06 M3MEPEHUN HaNPSXKEHUS NePEMEHHOro ToKa.
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Puc. 9 VIamepeHune Hanps)XeHns nepeMeHHOoro Toka

4.9 UsmepeHue rnpu HU3KOM HanpspkeHuu
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Pnc.10 NamepeHne npu HA3KOM HanpspkeHUm
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CHMXeHUe HanpsbkeHnst Ha 3aMmepsieMoM ConpoTUBNEeHUN He npesbiwaeT 11 B. Bonblwon Tok 3amepa oo
200 mA, no3BonsieT NPOBEPUTDL LIENTOCTHOCTb AMEKTPUYECKMX KOHTYpPOB. Ecnn 3HavyeHne nsamepsiemoro conpoTums-
nenuns RX He npesbiwaeT 10 OM, npubop nsgaeTt HenpepbIBHbIN 3BYKOBOW curHan (PyHKLUS TECTUPOBAHUSA KO-
POTKOro 3amblKaHus).

Hanuune Ha 3axxumax npubopa HanpsKeHus, nayLiero ot uamepsemMoro obbekTa, He NO3BOMSET OCYLLECTB-

NATb USMEPEHUA, 0 YeM CUrHanm3npyeT ceBev4eHne Hagnmucum HdE,:

4.10 3anomuHaHue pe3ysibmamoe usMepeHul

Mpu6opbl MIC-1000 n MIC-2500 moryT 3anommnHaTh pesynbTaTbl M3aMeperuii (999 ayeek) ConpoTUBIEHNUS
U30MALMN UK MarnblX COMPOTUBIEHNA, U3MEPSIEMbIX METOLOM HU3KOTO HaMpsXXeHus!.

MecTo B namsT1, Ha KOTOpPOe BBOAUTCS Kbl OTAENbHBIN pe3ynbTaT, Ha3blBaeTCst AYENKON NaMATy.

JTio6ol pe3ynbTaT n3mMepeHnii MoOXXHO BBECTU B Ni0DYIO AYeliKy C 3afaHHbIM HOMEPOM, NO3TOMY NoTpebu-
Tenb MOXET N0 CBOEMY YCMOTPEHMIO NMpUNMcaTb HOMEP SYENKN AaHHLIM TOYKaM U3MEPEHUI, BbIMOMNHATL U3Me-
peHusi B Ntoboi o4epeqHOCTM U MOBTOPSATL UX, HE ONacasicCb NOTEPSITb YXKe NoMydYeHHbIE pe3yrnbTaThl.

BeefgeHHble B NaMATb pe3ynbTaTtbl M3MepeHUin He 0BHYNATCA Nocne OTKYeHNs npnbopa, No3ToMy Ux
MOXHO MK NPOYECTb, UMK NepecnaTtb B KOMMbIOTEP. HoMepa A4Yeek ToXe He MEHSAITCA.

Mocne NpoyTeHNst 4aHHbIX UK A0 BIMOTHEHWNSI HOBOW CEPUUN N3MEPEHWIA, A4YEKM NaMATU MOXHO OOHYNUTb,
ocB0obOXaas UX Ans BBOAA HOBbIX AaHHbIX.

B cnyyae namepeHuin conpoTUBEHNs N30NaUun B NnamsaT Npubopa XpaHsiTCa BCe COCTaBMSAOLINE pe3yrib-
TaTa namepeHuii conpotuenennst Rri, Rt 1 Rrs, koaddpmumeHToB abcopbumm Ab1 n Ab2, a Takke HanpspkeHus.

"maBHOW cocTaBnsioLeln pesynbTata 3aMepa sIBMsieTcs 3Ha4YeHUe CONPOTUBIEHMST U30MALMUK, NONydYeHHOe
B TEYEHME NocneaHero 3afaHHoro 0Tpe3ka BpeEMEHM.

4.10.1 BBop pe3ynbTaTOB U3MEpPeHui B NaMATb
BBog pe3ynbTaToB B NaMsiTb BO3MOXEH TOJbKO TOraa, korga npubop BbiICBEUMBAET pesynbTaT NnocneaHero
W3MEPEHUS, UNW, B Crly4ae U3MEPEHMUI CONPOTUBIIEHMS N30NSLUN, OOHY U3 ero COCTaBMALLUX, OnpeaeneHHbIX
knasuwen 10| SEL.
[ns esedeHus pesynbmama uamepeHul 8 namsime credyem:
*  BKMOYMTb pexum BBoAA B NaMsATb, HAXUMas KraBuLLy @ 9B gononHuTensHom none (18| aucnnes
NosiBRsieTCsl HOMEpP TEKYLLEN S4YEeliku NaMsaTh U BbICBEYMBAETCS CUMBOJ @ED . BricBeunBaHme 3Ha-
YEeHMs COMPOTUBIIEHUS FOBOPUT O BBOAE B 3Ty SAYENKY KAKOro-TO pesyrbTaTta U3MepeHWi;
=  KnaBuwamu @ A ynn @ ¥ nopobpaTb noaxoasiuyto avenky namati. O TOM, YTO B JaHHOW AYelike
HeT 3anuncu, CBUAETENbLCTBYET CBEYEHUE CMMBOA - -
= B pexume BBOAA AaHHbLIX B NaMsATb HOMEpa s4eek MOXHO NpocMaTpuBaTh Kak BBEPX, Tak U BHU3, 06X0
a8 a4verky ¢ Homepom 000.
= BBop pesynbTaTta U3MepeHuii B 3aHATYIO SYEliKy CTUPAET NPeabiayLLyto 3anuch.
BBecTu pe3ynbTaT B TEKYLLYHO S4ENKY, HaXkuMas Knaeuly > BBopg curHanuaupyeTcsi kpaTkoBpeMeH-

HbIM BbiCBe4YMBaHNWEM CMMBO1a @ [-] , d TaKKe TpbeMA KOPOTKMMU 3BYKOBbIMWU CUTHaANamm, nocrne 4ero rlpm6op
BO3BpaLLlaeTCcAa B peXUM 3amMmepa HanpaxeHua.

4.10.2 [pocmoTp pe3ynbLTaToB, BBEAEHHbIX B NaMATb

[nsa Toro 4Tobbl NpoYMTaTh BBEAEHHbIE B NaMsATb pe3ynbTaTbl M3MepeHusl, nepekntovarens MyHKUMIA
HY>XHO ycTaHOBUTbL B nosuumio MEM.

B pononnutensHom none 18| ancnnes BoicBe4YMBaETCH HOMEP TeKyLLEen S4eNkn namsaTi, a B OCHOBHOM none
BbICBEYMBAETCH [MaBHas COCTaBNAOLWAn pesynbTata N3MepeHus.

BbicBeunBaeTca Takke CUMBON

Knasuwamu |E A ynn @ ¥ MOXHO BbIGpaTb HOMEp SYelKK, cogepxaHne KOTOPOW XOTUM NOCMOTPETb.

OTaenbHble cocTaBnsoWwme pesdynbtaTta U3MepPEHNs MOXHO BbISIBUTb, MCMOMb3YS Ty Xe NpoLeaypy, Kak B
cry4ae NpocmMoTpa COCTaBNAIOLWMX TeKyLero pesynstata namepenus (cm. 3.4.2.).

Mo ncTeyeHun 3 cekyHA C MOMEHTa HaXaTus Kakon-nMbo akTUBHOWM KnaBuLLW, aBTOMaTUYECKN MPONCXOANT
BO3BpAaT K BbICBEUVBAHWIO [MABHOWM COCTaBMAIOLLEN pesynbTaTa u HoMepa A4YEnku.

4.10.3 Ouucrtka cogepKMMoro namsaTu

B pexume yteHnsa namsatu (cm. n.3.8.2) ocoboe 3HayeHne nmeet syerika ¢ Homepom 000. B Hee Henb3s 3a-
HecTu kakoro-nnbo pesynbTaTta U3MepeHUit 1 ee 3bpaHue BbI3bIBAET ralleHe B ocHoBHOM rone [17] gucnnes.

Haxatue knasuLm @ %> Bbi3biBaeT BbICBEUNBaHME B 0CHOBHOM none [17] aucnnes Hagnueu dEL 4yTO
CUrHanM3upyeT O roTOBHOCTM Npubopa Kk 06HYNeHWo NamsaTu.

Mpunbop HaumHaeT 0BHYNATL pe3ynbTaTbl U3MEPEHUI Nocne NOBTOPHOIO HaXaTus KNnasBuULLIN <. Bo
BpeMs OGHYNeHns Ha Avcniee BbICBEYMBAKOTCS HOMEpPa OYepeHbIX OBHYNSEeMbIX S4eek.

B pexxume npocMoTpa NaMsaTh S4eiku MOXHO NpocMaTpuBaTh Mo HOMepaMm Kak Brepes, Tak U Ha3ag, BKIo-
yas svenky 000.

O6HyneHne namsTn o3Ha4yaeT 6e3B03BpaTHYIO yTpaTy CTUPaeMbIX Pe3yrbTaToB U3MEPEHWIA.

Bpems 06HyneHus1 He NpeBbIlaeT 2 MUHYT.
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4.11 Mepedaya OaHHbIX 8 KOMMbLIOMEP

4111 Komnnektaumsa ans paboTbl C KOMNbLIOTEPOM

YT06bI NpMbop ycnewHo paboTan ¢ KOMNbIOTEPOM, HYyXHa cneunanbHas 4ONOHUTENbHasA KOMNNeKTauus:
kabenb nocnegoBartenbHoro nHtepdgerica (OPTO-RS232) 1 koMmnbioTepHasi nporpamma.

KomnbtoTepHyto nporpamMmmy mMoxHo nonyunts B OO0 «COH3M» Ha CD unu Ha cavite www.sonel.ru.
lMporpamma yHuMBepcanbHa 1 npegHasHadveHa Ansa paboTtsl co MHormmm npnbopamm SONEL.
HeTanbHyto HdopMauumio 0 NporpaMMHOM obecneyeHnn MoxHO nonyynTe y N3rotosutens u MNocTtaswyka.

4.11.2 MopknioyeHne Npubopa kK KOMNbLOTEPY

MopkntounTb Kabenb NocneaoBaTenbHOro MHTepdenca, BCTaBnss pa3bem B U3MepuTenbHble rHe3ga npu-
6opa (cM. Puc.11) Tak, 4Tobbl XapaKkTepHbI penbed Haxoauncst Ha Bepxy pasbema.
3anycTuTb nporpaMmmy.

3anycTuTb pexuM nepefayn AaHHbIX, HXUMas KnaBuLly @ b npuaepxuBas HaxxaToin knaBuLLy @ > 0o Tex
nop, Noka Ha gucnnee He NOSIBUTCS HAaANWUCb rS . MpnGop ocTaeTcs B pexxume nepeaaym AaHHbIX 40 OTKIHO-

YeHUA NUTaHUA.
D =

BbinonHaTtb YyKa3aHusa nporpamMmmbl.
———— -

Puc.11 MopgknioyeHne pazbema k npubopy

Ecnu Baw komnbloTep He umeeT pa3bema RS-232, To Bbl MOXxeTe Npon3BecTu NoAKMHOYEHE C MOMOLLBHO
crneuunanbHoro nepexogHvka — Agantepa mHTepdenca koHBeptopa USB / nocnegoBaTenbHbii nopt TU-S9
(puc.12). Ecnu faHHbIn agantep-nepexogHuk Bamu He 6bin npuobpeTeH coBmecTHO ¢ npubopom, To Bel MoxeTe

npuobpecTn ero otaenbHO B komnaHum COHJIJN.

Puc. 12 AganTtep uHTepdpeica konseptop USB / nocnenosatensHbivi nopt TU-S9

5 PaspeleHue npobnem

5.1 pedynpexdeHus u UHhopMayusi, ebiceevyueaemnie NPU6opom

Mpun6opsl MIC-1000 n MIC-2500 BbicBe4MBalOT Ha gucnnee npeaynpeauTenbHble CUrHanbl, CBA3aHHbIE C
npoueccom paboTbl npnbopa.

5.1.1 MMpeBblweHne guanasoHa N3MepeHumn

BbicBeunBaembin Wcnpasne-
MpnyunHa
cvMBOn Hue

M3mepsiemoe conpoTmBreHne npeBbILLaeT
1100 NOm (110 MOm ans MIC-1000), ns-
OFL MepsieMoe HanpsikeHue npesbiwaeT 600 B
Unn CONpoTMBIEHUE, U3MEPAEMOE NpU
HU3KOM HanpsikeHuu, npesbiwaet 400 Om.
ToK yTeuyku, COOTBETCTBYIOLLNIA U3Mepsie-
T3l MOMY COMPOTUBIEHMIO N30NSALMN, NPEBbI-
watowemy 1100 NOm (110 FOm gnsa MIC-

1000)
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5.1.2 WUHdpopmauus o6 nsmepsieMmom o6bekTe

BbicBeumMBaembIn
CUMBON

MpuynHa VMcnpasneHue

[Mpun BKMOYEHHOW OYHKLMM HU3KOBOSbTHOrO
N3MEpPEHUS CONPOTUBIIEHUS, U3MEPSAEMbIV

0OBbEKT HaxoauTCs NoA, HaNpPsPKEHWEM, Npe-

UdEE BbiLLaOLWMM 2 B.

Mpw BKMIOYEHHOWN YHKLUK 3MepeHns Co-

NPOTUBMEHMS N30MALUN OO BEKT HAXOAUTCS
nog HanpsXeHnem npesbiwarowmm 50 B.

M3mepeHne
conpoTtusne-
fril - nonepemen- | Mpu BKIOYEHHON DYHKLMM N3MEPEHMI CO- HUs U3onsi-
HO CO 3HayeHMeM | MPOTUBMEHNS N30OMNALMN OOBEKT HAXOAMTCS | LMW BO3MO-
HanpskeHust npe- noA HanpsKeHWeM NePEMEHHOO Toka B )KeH, HO ToY-
obpasoBaTerns Avanasoxe 20...50 B. HOCTb 3ame-
pa He rapaH-
TMpyetcs.
5.1.3 WHdopmauma o COCTOSAHUUN aKKyMYynATOpPOB
BbicBeunBaembI
MpnymHa WcnpasneHne
CcumMBOnN
AKKyMynsTopbl pa3- | AKKyMynsiTopbl Heo6-
bk psKEHBI X04MMO 3apsauTb

5.2 CoobuweHus1 06 owubkax, 06HapyXeHHbIX caMuM rnpubopom

Mpu6opsl cemernctea MIC-2500 yacTo noasepraTCcst CUNbHENLLIMM 3NIEKTPOMAarHUTHBIM BO3MYLLEHWUSAM, KO-
TOpble MOryT MNOBMUATL Ha COAEpPXKaHNe BHYTPEHHUX PErMCTpOB.

Ona Toro uytobbl n3bexatb cboeB B paboTe, Npnbop Gbin CHAbXEeH CMCTEMOWN aBTOMATUYECKOrO KOHTPONS
HEeKOTOPbIX MapamMeTPoB 1 Npu HeO0BXo0AMMOCTH BbiCBEUMBAET MHOPMaLMIo o cbosx B cBoen paboTe:

ED - ownbka s NPOYTEHUN UNW BO BBOAE AAHHBIX U YCTAHOBOK B NaMsITh;

EBB - oumbka KOHTPOJIbHON CYMMBbI;

ErSH - owwmnbka nocnegosatenbHOro pasbema RS-232 (4eTBepTas umdpa ykasbiBaeT Ha BUA OLIMOKK).

BbicBeunBaHue coobLyeHms 06 owmnbke MoXeT ObiTb BbI3BAHO KPATKOBPEMEHHBLIM BO3AENCTBUEM BHELLHNX
(hakTopoB, MO3TOMY peKOMeHAYeTCA NPUBOP OTKMIOYMTE U NOBTOPHO BKITHOYUT.

Ecnun npobnema He nc4esHeT, NpMbop HYXHO cAaTb B PEMOHT.

5.3 JuaezHocmuka npub6opa neped omnpaekol e2o0 8 PeMOHM

[lo Toro, kak caaguTe NpuGop B pEMOHT, NO3BOHUTE B CepBUCHbIN LIEHTP. BoamMoXHO, Ball NpuGop He cro-
MaH, a Ballu Npobrembl ¢ NPUGOPOM Bbi3BaHbl APYTMMU NMPUYMHAMM.

YcTpaHeHue NoBpexaeHuWii 1 NoNoMok Npuéopa AO0MHKHO OCYLLECTBNSATHCSA TOMNMbKO B CepBUCHbIX LieHTpaXx,
ofo6peHHbIx MpoussoauTenem npuGopos.

HekoTopble pekomeHgaumMmn AeNCTBMI MPU HENCMNPAaBHOCTAX, BO3HUKLLMX BO BpeMsi aKkcnnyaTaummn npnbopa:

HeuncnpaBHoOCTb MpnynHa UcnpaBneHune
Mpubop He BkNoyaeTca
knasuwen O.
BeicBeunBaeTcs cumBon

bAE
HeyeTko n camonpouns- AKKyMynsiTopbl HEOBX0AUMO
BOMbHO BbicBeumBatoTes | AKKYMynaTopbl pas- | 3apsauTb. Ecnv nonoxeHue He
HEKOoTOpble SYENKN AnC- PSKEHbI N3MeHuTCS, caaTb npubop B
nnes. PEMOHT.

MpuGop oTknovaeTcs

BO BpeMs Npeasapu-

TENbHOro TECTUPOBa-
HUS1.

OTkntounTb NUTaHUE. 3anpe-

Mpnbop He BbikntovaeT- | [MoaknoyeHa BUnKa LaeTcs nonb3oBaTbes nNpnbo-
cst knasuwen O . 3apsigHOro YCTPOWCTBA | POM, KOTOPbIN MNOAKMIOYEH K

BHELUHEMY MUTaHWI.

Mpnbop camocTosATENb- PyHKLMA caMoCTos- Mpunbop BLIKNIOYNTL KNaBULLIEN
TENbHOro OTKIHYEHUS

I
HO He BblIKIoYaeTcs O 1 BKNIOYMTL NOBTOPHO.
3abnoknpoBaHa P
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HeuncnpaBHOCTb

MpnynHa

UcnpaBneHune

MpnGop nokasbiBaeT He-
npaBusbHbIe pe3ynbTa-
Tbl Cpa3y nocne nepe-

MeLLEeHMS ero 13 xonoaa
B TEMIoe NoMeLLleHNne ¢
BbICOKOW BNa)XHOCThIO.

OTCyTCTBYET aKKIMW-
maTu3aums

He nponsBoanTtb 3amepoB A0
corpeBa npubopa o Temnepa-
TYpbl OKpY>XatoLLern cpeapl (no-

poxgaTb okono 30 MUHYT).

HecTabunbHble peaynb-
TaTbl U3MEPEHWIA COMNpo-
TUBNEHMS U30MALMM

Momexwu B nsmepsie-
MOM obbekTe

yCTpaHMTb MCTOYHUK NOMeEX

MoBpexaeHbl u3mepw-
TenbHble NpoBoda

3ameHuTb nposoaa

YTeukun Yyepes NoBepx-
HOCTHbIEe COMNpoTUBIe-
HUsA

Mcnonb3oBaTb MeTOA TPOMHOIo
3axnma

Cnuvwkom mano 3Hade-
Hue Riso Bo Bpems u3-
MEpPEHWIA Ha OAHOM U1
TOM ke 0ObeKTe, CHa-
yana 6ornee BbICOKUM
HanpsikeHneM, NoToM
bonee HU3KUM.

TunuyHoe puanye-
CKOE SIBEHME: BNns-
HWe NpeaLecTBYOLLEN
nonsipm3aummn anek-
TPUYECKUX Annonen B
OMNaneKkTpuke.

MogoxaaTb HECKOMNBbKO MWUHYT U
NOBTOPUTbL 3aMep.

B dpyHkuun RisollL npu-

6op n3gaeT NPoJoNKM-

TEnbHbIN C KOPOTKUMMU

nepepbiBamMu 3BYKOBOW
curHan

MoBpexaeHa nsonsi-
LSt N3MepsieMoro
obbekTa; HanpsbkeHne
M3MepEeHMs OTNNYaeT-
cs OT 3aaaHHoro 6o-
nee 4yem Ha 10%

Mpekpatutb namepeHus. N3o-
nauus namepsemoro obbekTa
nospexgeHa. Ecnv nonoxexne
noBTOpsieTCA ANa ApYrux obb-
eKToB — npunbop caatk B pe-
MOHT.

Bo Bpems nsmepeHui
COMPOTUBNEHNS U30MSA-
uum npubop pabotaet
co cboem, Hanpumep,
npnbop CrMLLKOM paHo
OTKN0YaeTcs.

M3onsums namepsie-
Moro obbekTa nospe-
XAeHa; umeeTcs npo-
6o, BUOHO UCKPEHWE.

Mocne HaxaTus knaewu-
wun START npunbop uns-
[aeT HenpepbIBHbIN
3BYKOBOW cuUrHar.

OrpaHuuunTens Toka
cpabaTtbiBaeT B cry-
Yae neperpysku Ha
BpeMs 3apsiaKu eMKo-
CTU N3MepSIEMOro
obbekra.

MopoxpaTth 4O ABagLaTK ce-
KyHZ, HE Npekpallas namepe-
HWN.

MoBpexaeHve nsmepu-
TenbHOro NpoBoga.

O6pbIB NpoBoAa nnn
OTPbIB HAKOHEYHMKA.

I'Iposo,u, 3aMeHUTb.

Mocne nogkntoyeHus
3apsiHOro YCTPOIACTBA K
akKymynstopam Aoz
i He CBeTUTCS.

AKKYMYNSITOPbI CrNLL-
KOM pa3psiKeHbI.

Ecnu cnycta 10 MyHYT € MO-
MeHTa NoAKMNoYEeHNs 3apsiaHO-
ro yCTpOWCTBa Anoa He 3acse-
TUTCS, 9TO O3HAYaEeT, YTO aKKy-

MYNSITOPbl HEUCNPaBHbI, K UX

HY>XHO 3aMEHUTb.

Mocne nogkntoveHns
3apsAHOro YCTPOWCTBA K
aKkKymynaTtopam, Hag-

Nnncb '-Hd He 3acBeTuT-
CA.

AKKYMYNSTOpPbI CAMNLL-
KOM paspsbkeHbl Unm
HeuncrnpasHO 3apsigHoe
YCTPOWCTBO.

Ecnu cnycta 10 MUHYT OT noga-
KMoYeHns1 3apsiBHOro YCTPou-
cTBa HaAnMUCb He 3acBeTUTCH,
3TO O3HAYaeT, YTO akKyMyns-
TOPbl HENCMNPAaBHbI, U NX HY>XHO
3ameHuTb; NpoBepuTtb 3apsa-
HO€e YCTPOWCTBO.

Mocne 18 yacos 3apsa-
KM aKKyMynsITOpPOB U No-
cne Toro Kak 3acBeTuTcs

Haanucb F”“-, nocrne
BKITHOYEHMs Nprbopa
nosiBnsieTcs Hagnucb bk

AKKYMYNSITOPbI MO-
BpeXaeHbl

AKKYMYTSITOPbI 3aMEHUTL HO-
BbIMU.

Mocne okoHYaHusa ns-
MEPEHUI N OTKITIOYEHMS!
30HAOB OT 3aMepsiEMOro
obbekTa, 00BEKT OcTa-

€TCA 3apAXeHHbIM
OMNacHbIM HaNpPsHKEHVEM.

30HAbI ObINK OTKMO-
YeHbl 4O OKOHYaHUS
N3MEpPEHUN.

BanpeluaeTcst oTkno4YaTh 13-

MepuTernbHbIE NPOBOAA OT U3-

MepsaemMoro ob6bekTa 40 OKOH-
YaHUA N3MEPEHUI.

Cxema paspsigku no-
BpexaeHa.

Ecnn, HecmoTps Ha TO, YTO U3-
MepeHUs BbInn BbINOMHEHBI
npaBubHO, 06LEKT Npofoska-
€T ocTaBaTbCsl 3apPsPKEHHbBIM,
NpnOop HYXXHO CAATb B PEMOHT.
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HeuncnpaBHOCTb

MpnynHa

UcnpaBneHune

Bo Bpems yctaHoBkM
OTpe3koB BpeMeHU T+,
T2 unun T3 He yaaeTcs
YCTaHOBUTL HY>XHble BE-
NNYUHBI.

Henb3sa gobutbes yc-

TaHOBKW BENUYMH, HE

COOTBETCTBYIOLLUX YC-
nosuto T3>To>T

HyxHo cobntogats ycrosue

T3>T2>T

Bo Bpems nepenaum
JaHHbIX NpuGop Ha Ko-
MaHIbl He pearmpyeT
U1 nepegayda AaHHbIX

B nporpammy 3anoxeH
OpYyrou Koa, Yem Kog
NOAKITHYEHHOIO K
KoMnbloTEpPY Npnbopa.

MogkntounTb Npnbop ¢ npa-

BUINbHbIM KOAOM.

npoucxognt co cboem.

MoakntounTb Npubop K npa-
BUMbHOMY MOPTY UM BHECTU
W3MEHEHWsI B MPOrpaMmy.

Mpnbop noaknioyeH k
Opyromy nocrnegosa-
TENbHOMY MOPTY.
He gocraTto4Ho Hage-
XEH pasbeM nNposoaa,
COeAMHSAIOLLIEero nNpu-
60p C KOMNbIOTEPOM.
MospexaeH nposog,
COEAMNHSAIOLLNIA KOM-
nbTEP C NPUOOPOM.
MospexaeH nocneno-
BaTenbHbIV MOPT, K KO-
TOpOMY NoAKrovaeTcs
npnobop.

WcnpaBuTtb noakroyeHe npu-
6opa Kk KoMMbloTEpY.

MpoBepUTL NPOBOA, ECIU HYX-
HO — 3aMeHUTb.

Mo4nHnTL KOMMNbOTEP.

6 O6GcnyxunBaHue npubopa

BHumaHune &
B cnyvae HapylweHus npaBun 3Kcnnyatauun obopyanoBaHus, ycTaHOBNEeHHbIX U3rotoBurtenem,
MOXeT yXyaAWwuTbCcAa 3awuTa, npuMmeHeHHasa B 4aHHOM npuﬁope.

Kopnyc nameputenst MOXHO YUCTUTb MSATKOW BNaXHOW dnaHenbo, NPUMeHsis Mobol 4OCTYMHBINA MbINbHbINA
pactBop. Henb3s ucnonb3oBaTb pacTBOPUTENN, abpa3nBHbIE YNCTALLME CpeacTBa (MOPOLLUKM, NacTbl U Tak Aa-
nee).

OneKTpoHHasi cxema U3MepPUTENS HE HYXOaeTCs B YNCTKE, 3a UCKIMIOYEHNEM THe3 NOOKMHYEHNS U3Mepu-
TenbHbIX NPOBOAHUKOB.

Nameputens MIC-1000/2500 ykomnnekToBaH naketom akkymynatopos NiCd SONEL 8 ECF1800 CS u
YCTPOWCTBOM ANS €ro 3apsaku.

PemoHT npnbopa u 3apsiAHOro ycTponcTBa NpoM3BoaUTCS Nocrne KBanmguunupoBaHHOM ANarHOCTUKN B CEPBUC-
HOM LIEHTpE.

7 YcnoBus oKpyxaroLien cpeabl

HopmanbHbie ycrnioeusi okpyxaroujeli cpeobl

a) paboyasn Temnepatypa ot -10° go 40°C

0) Temnepatypa HomuHaneHas ot 20° oo 25°C

B) TemnepaTypa xpaHeHus ot -20°C go +60°C

r) TemnepaTypa 3apsgku akkymynatopos oT 10°C go 35°C

[) Npu MakcumarnbHOWM oTHocuTenbHON BriaxxHocTn 80 % ans temnepatyp 0o 31°C n ¢ NMHENRHbIM
YMEHbLUEHNEM OTHOCUTENBHOW BnaxHocTh Ao 50% npu yBenuyeHun Temnepatypbl Jo 40°C

8 YTunusauusa

N3mepuTenb, NnpeaHasHavyeHHbIn Ansa yTunusauum, cnegyeT nepedats MNpounssogutento. B cnyyae ca-
MOCTOSITENbHOW YTUNM3aLMn ee crnedyeT Npon3BoANTb B COOTBETCTBUM C AEWCTBYIOLLMMU NPaBOBLIMY HOPMaMMU.

9 lMpunoxeHuns

9.1 TexHU4YeckKkue OaHHbIe

CokpalleHue ,e.M.p.” B onpegeneHmm 0CHOBHOWM NOrpeLlHOCTN 0603HayaeT «eauHyLa Mnaalwero paspsgar
MamepeHne conpoTmeneHns nsonsummn Riso
MamepuTtenbHoe HanpsikeHne, 3agaBaemoe ¢ warom 10 B B AvanasoHe:
MIC-1000 - 50...1000 B
MIC-2500 - 50...2500 B
TouHocTb 3agaHust HanpskeHUs (Rape [Om] > 1000*Uy [B]): -0+10% OT ycTaHOBMNEHHbIX 3HAYEHWN
TemnepaTypHas HecTabuneHOCTb HanpsbxeHus He bonee: 0,1% / °C
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Konunuectso nHtepsanoB BpemeHun namepenusi T4, T2 n Tz Ans onpegeneHust koadpdumuneHta abcopbuuu:
TpW, B BbIOpaHHOM avanasoHe oT 1 40 600 CekyHA................... TOYHOCTb * 1C

MIC-1000
[Ownana3oH namepenus: RisommH = Uisonom / lisomax ...110,0 FOm (lisomax = 1MA)

Ananason otobpa- Paspeluerve lMorpeLHoCTL OCHOBHAA
XeHud

50,00...99,90 KOM 0,01 KOm

100,0...999,0 KOM 0.1 kO

1,000...9,990 MOMm 0,001 MOW

10,00...99,90 MOwm 0,01 MOwm

100,0...999,0 MOM 0,1 MOMm #(3% Riso +20 e.mp.)
1,000...9,990 FOMm 0,001 FOMm

10,00...99.90 FOMm 0,01 TOMm

100,0...110,0 FOMm 0.1 TOm

MIC-2500
[Ouwana3soH nsameperus: Risomin = Uisonom/lisomax ...1100 FOm (lisomax = 1mA)

finanasok otobpa- PaspelueHue MorpelLHOCTb OCHOBHas
XeHus

50,00...99,90 kOm 0,01 kOm

100,0...999,0 kOm 0,1 kKOm

1,000...9,990 MOm 0,001 MOm

10,00...99,90 MOm 0,01 MOm

100,0...999,0 MOm 0,1 MOwm +(3 % Riso + 20 e.m.p.)

1,000...9,990 FOm 0,001 F'Om

10,00...99,90 O™ 0,01 T'Om

100,0...999,0 TOm 0,1 F'Om

1000...1100 FOm 1TOm

BHuMaHue: [nsi 3Ha4YeHUs CONPOTUBIEHUS U3ONALMK HUXKE Risomin He onpeaensieTcst TO4HOCTb U3MEPEHUS Mo
npuymHe paboTel Npubopa ¢ orpaHMYeHUeM ToKa NpeobpasoBaTesisi B COOTBETCTBUM C (DOPMYIION:

UISO nom
Riso min = ————

IISO max

roe:

Risomin  — MMHMManbHOE akTUBHOE CONPOTMBIEHNE SMEKTPON30NALMK, n3MepsieMoe 6e3 orpaHnyeHus
Toka npeobpasoBarens

Uisonom — HOMUHarbHOE HanpsixeHne n3aMepeHuns

lisomax — makcumanbHbI Tok NpeobpasoBatens (1MA)

Tekywime 3HaveHus Toka

[nana3oH PaspelueHune [MorpelwHoCcTb OCHOBHAs
3aBucuT oT Anana-
0...Ipmax -Al-, +Al+
p 30Ha Al-, +Al

roe: Ipmax - MakcMmanbHbI TOK NnpeobpasoBaTtens, paBHeln 1,2 £ 0,2 MA
Al-, Al+ - ocHOBHasi NOrpeLLHOCTb NoKa3aHUsl Toka, onpeaereHHasl Ha OCHOBaHUM NOKa3aHWs akTMBHOMO COMpo-
TMBMNEHWNS cornacHo chopmyrnam:

AI—:UISO' l—; AI+:UISO' ;—l
R R+|[AR| R-|AR| R

roe

Uiso — HanpshkeHne namepeHuns

R — 3HauyeHne conpoTusneHns n3onsuum, otobpaxeHHoe Ha aucnnee npmbopa

AR — ocHoBHasi NorpeLwHoOCTb N3aMepeHna akTUBHOIo CONpoTUBIIEHNA, onpeaeneHHaa Ana gaHHoro namepe-
HUA.

M3mepeHne HanpsbkeHmsa U
HanpsbKeHWe NOCTOSIHHOIO ToKa

[nana3soH PaspelieHune [MorpelLHOCTb OCHOBHas
0...600 B 1B +(3%U+2e.m.p.)
HanpshkeHue nepemeHHoro Toka 50 My * (cMHycouganbHon opMbl C KO3IPMULNEHTOM rapMOHUK < 2%)
[Onana3soH PaspeLueHune IMorpewHoCcTb OCHOBHAas
0...600 B 1B +(3%U+2e.m.p.)

* 60 'y 8 KoHuU2ypayusix npubopoes G511 cmpaH ¢ coomeemcmaywuMuU cemsamu
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HwnskoBonbTHOE n3mepeHmne conpoTmeieHna R

[wnana3soH PaspelueHne MorpeLlHOCTb OCHOBHas
0,0...99,9 Om 0,1 Om + (2% R+ 3e.m.p.)
100,0...399,9 Om 0,1 Om + (4% R+3em.p.)
3BYKOBOW CUrHan npu ConpoTUBEHUSX MEHbLUE YeM - 35 0m £ 25 Om
MaKcMMaribHOe HanpsbKeHUe Npy Pa3oMKHYTbIX 3aXumax — 9,6 B
MaKCMMarbHbIN TOK NPU 3aMKHYTbIX 3aXKMMax — 200 MA

9.2 flononHumernbHble MexHU4Yeckue 0aHHbIe

Knacc MB0MALIMM ....ooooeeeeieiiieiececcceeeeeee e nBownHas, cornacHo PN-EN 61010-1 n IEC 61557
KaTeropns 6€30MACHOCTU ......eeiieiieiiiiiee e e e et 111 300B cornacHo PN-EN 61010-1
CteneHb 3awwmTbl kopryca cornacHO PN-EN 60529...........ccoviiiiiiiiiee e IP40
[MUTaHNE UBMEPUTENS: ...eeiiiiiiiiiee e naket akkymynsitopos Tuna SONEL NiCd 9,6 V
L= LY 1= o STt 230 x 67 x 68 mm
Macca nsmepurtens:

B3 AKKYMYITFTOPOB .....veuteentieeteanuteasteeaueeeaseesabeesaeesabeesteeaabeesbaeaseesaseesbeeenneeabeeenbeesaneenneas ok. 330 r

C AKKYMYTTATOPAMMY ....coiiiieeiiiiee e et ee e e e et e e e e e e e see e e e e e e s e ae e e e e s snneee e e e asmnneeeaesannnneaeeanns ok. 850 r
TEMMEPATYPA PABOUBS ...couveiiiieiiiieiie ettt ettt s ettt et e a e e sbe e aab e e sbe e s bt e sbeesbeesaeeanbeens -10..+40°C
TEMMEPATYPA XPAHEHUIS ..ceviieeitiieieee ettt ettt se et e et sse e e bt e e aab e e e sne e e sne e e e aaneeeennneesneeas —20..+60°C
TemnepaTypa 3apAOKA aKKYMYIIATOPOB. .. .. ..eueueneneneeneeeeaea e et et et et et e teteaaae e eaeaeaeaeaenns +10..+35°C

BpeMmsi 4O caMOBLIKIOUEHUS:
dyHKUMS namepenus Riso/lL 3aBUCKT OT ycTaHOBREHHOro BpemeHun To nnbo Ta (T2/Tz + 300 cek.)

OCTamNbHBIE MYHKLMM UBMEPEHMS .....eeeiiiieiiieeeeiteeeaeteeeaaiteeesteeesibeeesasbeeeneeeesaneeeabeeenas 300 cekyHA,
YacTtoTa nsmepeHuii anst yHKUMN N3MepeHnst Riso/IL «..oovvvvviiiiiiiiiiiin, oK. 1 nsmepeHusa/cekyHay
KOTNUUECTBO UBMEPEHMIM RISO. - e eniniinitt ettt ettt et e e MuH. 1000
J AL T 3 13 (=Y Xnakokpuctannuyeckni, 4 undpel Bbicoton 14 mm
3apsgHoe yCcTPOMCTBO AN akKKyMynsTOpoB

23 o ) SRR 230 B/50 'y/50 mA/11,5VA

BbIXOA, HAMPSKEHUS MOCTOAHHOTO TOKA.....ceeeeeiiieieraaeeiiieneeaeseieieeeeesesmneeeeeesseneeeaeeeane 15 B/240 mA

9.3 lNoeepka
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