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1. BBegeHue
1.1. XapakTepucTukm

N3mepuTenb anekTpuyeckoro conpoTusneHmns uenm gasa-Hynb Z Loop/Line Tester
cepun Smartec siBNsieTCA NOpTaTUBHBIM KOHTPOSbHO-U3MEPUTESbHBIM NPMBOpPOM C
nuTaHnem ot 6aTapeun. OH NnpegHasHa4YeH ans KOHTpons mep 6e30nacHOCTM Ha
CUNOBBIX ANeKTpoycTaHoBKax. PaboTaeT Ha ocHoBe SIMPLE n CLEAR.

[aHHbIn Npubop 6bin paspaboTaH 1 NponsseneH Ha OCHoBe BoraToro onbITa,
NpMoBpPETEHHOrO B TEYEHME A0NTUX NET paboTbl C KOHTPOSTbHO-U3MEPUTENBHON
annapaTypown ons TeCTUPOBaHUS 3NEKTPOYCTaHOBOK.

Obuwue pyHkyuu Z Loop/Line Tester :

- lamepeHmne NonHoro conpoTUBEHUS NIUHUUN - Z | NE

- N3amepeHue nonHoro conpoTuBreHna KOHTypa- Z Loop

- NamepeHmne nonHoro conpotmBneHnsa KoHTypa 6e3 oTkntodeHnsa Y30 —Roop/1s wa

- [poBepka YepenoBaHus Tpex a3

- U3amepenune Hanpsikenuns U .n/Ui./ UL.pe 1 4acToThl

Xapakmepucmuku:

- BbICOKasi TOYHOCTb M3MEPEHNSA MONTHOro CONPOTUBNEHUS Bnarogaps 6onbLumMm
3HaYeHUAM UCMbITaTeNbHOro TOKa

- BO3MOXHOCTb U3MepeHnsa mexay AByMs hazamu

- NamMsTb

- nogknoyenmne K MK

B komnnekT npnbopa BXOAAT BCE OCHOBHbIE NPUHAANEXHOCTN, HeobXxoanmble Ans

BbIMOSIHEHUS U3MEPEHNNA.

Bonblwaga yacte anemeHToB Npnbopa npousseaeHa no texHonornm SMD, noaTomy

NpaKkTU4eCcKn HeT HeoBXO04MMOCTM B CEPBUCHOM BMeLLATENbCTBE.

Monb3oBaTtenbckun XKW nossonseTt nerko cynTbiBaTh pe3yribTaTbl UISMEPEHUN.

N3mepuTenb npocT B obpalleHnm, 1 onepaTopy He HY>XHO MMETb cneLmanbHOn

NnoaroToBKM, KpOMe n3ydeHnsa Hactoswero PykoBoacTea no akcnnyartauuu. [ns

nosnyyeHmst oben nHdpopmauum o6 namepeHnsix, peKoMeHayem 03HaKOMUTLCS C

O6yknetom “TeopeTuyveckue n npakTuyeckue NpPUHUUNbLI NPoBeAeHNA U3MEepPEeHUNn

Ha 3NeKTpoycTaHOBKax”.

Mpnbop No3BoNAeT COXpaHATb pe3dyrbTaTbl TeCTUpoBaHMs. C NOMOLLbIO
npodeccmnoHanbHoro nporpammHoro obecneyeHmns SW MOXXHO Npon3BognTb OOMeEH

pesynbTaTtamy TECTUPOBAHUS 1 APYrMMK napameTpamu mexay npuéopom u MK B o6omnx

HanpaeneHusix. C NOMOLLbIO 3TOW CUCTEMbI BCS NpoLieaypa N3MepeHust BbIMOSHSeTCS
ObICTPO, YTO SABMSIETCS 3HAYUTENBHBLIM NPEMMYLLECTBOM MNepe COCTaBNeEHNEM
MPOTOKOSIOB BPYYHYHO.

1.2. CtaHpgapTbl

PaboTta npnbopa IEC/EN 61557-1, IEC/EN 61557-3, IEC/EN 61557-7
DIN VDE 0413-3, DIN VDE 0413-9,
DIN VDE 100, BS 7671-16-a pegakums

OneKTpoMarHuTHas

COBMECTUMOCTb: EN 50081-1, EN 50082-1
IEC 61326 Knacc B

BesonacHocCTb: EN/ IEC 61010-1 (npunbop)

EN/ IEC 61010-2-31 (np1HagnexHocTn)
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2. OnucaHve npunodopa
2.1 Kopnyc npubopa

Mpnbop pasmeLLeH B NnacTMaccoBOM Kopryce, KOTopbl obecneynBaeT Krnacc 3awuThl,
yKa3aHHbI B OBLLNX TEXHUYECKNX XapaKTepucTnkax. Kopnyc cocTouT n3 OCHOBHOM
yacTu, KOTopas BKIIOYaET NaHenb onepaTopa U pasbeMbl, Y MATKON KPbILLKK.
Mpumeyanmne! Kpbillka XeCTKO NPUKPEnsieHa K OCHOBHOM YacTu U HE MOXET ObITb
oTcoeanHeHa

2.2 NMaHenb oneparopa

[MaHenb onepaTopa coCTOUT U3 ToYeYyHo-maTpmyHoro XXKW, noBopoTHoOro
nepeknyaTens v KnaBuLl, Kak NoKa3aHO Ha PUCYHKE HUXeE.

s \e\z :

Puc. 1 [NepedHss naHersb

Hapgnucwu:

1... XK-ancnnen

2... KnaBuwa UP gna yBenuyeHuss NopsgKoBOro HoMmepa rpynrbl namsaTm

3... KnaBnwa START gnga Havana noboro namepeHuns

4... KnaBuwa DISP ansa otobpakeHus NpoMeXXyTOYHbIX pe3ynbTaToB BbIOpaHHOM
YyHKLMN

5... Knaesnwa MEM gna coxpaHeHus 1 Bbl30Ba pe3ysibTaToB

6... KnaBnwa CLR gnga yaaneHus coxpaHeHHbIX pe3ynbTaTtoB

7... KnaBnwa DOWN ans ymMeHbLUEHMSI MOPSAKOBOrO HoMepa rpynnbl NamsaTu

8... MoBOPOTHLIN NepekntoYaTenb A4 Bblbopa (pyHKLMU N3MepeHuns

2.3. Pazbembl

A

e lAcnonb3ynTe TOMNbKO TECTOBbIE MPUHAANEXHOCTU, BXOAALWME B KOMMNEKT
nameputens!

e MakcumanbHoe JONYyCTUMOE 3HaYEeHUEe HaNpPsXeHUs Mexay CeTeBbIMU TECTOBbLIMU
pasbemamu n 3emnen 300 B!

-5-



MI 2122

e MakcumanbHoe JoNYyCTUMOE 3HaYeHME HaNpsXKeHUa Mexay ceTeBbiMU TECTOBbIMU
pasbemamu 600 B!

|D 00.99:: ;]

ava

Puc. 2 Pazbemnbl

Hapnucu:

1.....TecToBbIN pasbem

2.....Paszbem RS232 ansa nogkntoveHuns npmbopa k MK

3.....Pasbem 3apsagHoro yctponcTsea
TecToOBLIM pa3beM nNpegHasHayveH ansa NogkoyYeHns TeCcToBoro kabens . [loctyn K
HeMy BO3MOXEH TONbKO, KOrfa Kpblwwka npubopa otkpbiTa. [loctyn Kk pasbemam RS232
N 3apsgHOro YCTPOMCTBA BO3MOXEH TOSTbKO MPU 3aKpbITOM KpbillKke npudopa. [ns
cobntogeHusa TexHukn 6esonacHocTn obnactu o6oux pazbeMoB He MOryT BbITb
AOCTYMHbI OOHOBPEMEHHO, C MOMOLLbIO KpbILLKK Nprubopa BbibnpaeTcst 40CTYN K OAHOMY
N3 pa3bLEMOB.

2.4. HnXXHAA cTOpOHa

2 (® h

DISCONNECT ALL TEST LEADS AND SWITCH OFF THE INSTRUMENT
BEFORE REMOVING THE BATTERY COVER - HAZARDOUS VOLTAGE!
DO NOT CHARGE IF BATTERY COMPARTMENT CONTAINS ALKALINE CELLS!

— POWER SUPPLY: 4 x 1,2V - NiCd, NiMH RECHARGEABLE (IEC LR 14)

i/ 1 or4 x 1,5V ALKALINE BATTERIES (IEC LR 14

A A O

VOR OFNEN DES BATTERIEFACHS ALLE ZULEITUNGEN VOM GERAT
4 |_—1 ENTFERNEN UND DAS GERAT AUSSCHALTEN - GEFAHRLICHE SPANNUNG!
—_— NICHT AUFLADEN WENN ALKALZELLEN VERWENDET SIND!

STROMVERSORGUNG: 4x1,2V - NiCd, NiIMH AUFLADBAR (IEC LR 14)
oder 4x1,5V - ALKALZELLEN (IEC LR 14)

A\ J

NECEE BCHY
>

Puc. 3 HuxHsis1 cmopoHa
Hapnucwu:
1.....MlnacTukoBbIN KOopnyc
2.....BuHTBbI (4 WTYKN) ANS UKcaumm KpblKKM BGaTapenHoro otceka
3.....Kpbiwka baTtapenHoro otceka
4.... MNpenynpexaeHnsa Ha Kpbilwke 6aTaperHoro otceka
5.....0TnkeTKa TOproBomn Mapku

2.5. [IpuHagneXxHocTu

B komnnekT npubopa BXOAAT CTaHAapPTHbIE U JONOSTHUTESbHbIE MPUHALNEXHOCTH.
[ononHuTensbHble NPUHAAIEeXHOCTU NOCTaBNAKTCA NO 3aka3y. MHdopmauuio o
NPUHAANEXHOCTAX, BXOAALWMX B CTaHAAPTHYI0 KOMMSEKTaLUMIO Bbl MOXETE NOCMOTPETb
B NpunaraeMom nepeyHe, nmbo y Bawwero AnctTpubbiotopa nnun Ha ctpannue METREL:
http://www.metrel.si.
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3. MpeaynpexaeHna n coodbLeHnsa npubopa

3.1 NMpepynpexaeHusn

C uenbto obecneyeHns MakcumMmanbHoOn 6e3onacHOCTM onepaTopa Npw BbIMOSTHEHUN
PasfiMyHbIX N3MEepPEHU N ncnbiTannm npu nomown Z Loop/Line Tester , a Takke BO
nsbexaHune nospexaeHus npubopa, obpaTnte BHMMaHue Ha cnegyrowme obue

npeaynpexaeHns:

Ecnu KOHTPONbLHO-U3MepUTENbHbIA NPUOOP UCNOSb3yeTCs B HapyLUeHue
YCNOBMWMN, YKa3aHHbIX B MHCTPYKLIMU MO IKCMJlyaTaumu, 3aliuTa,
ob6ecneynBaemasi npubopom , MOXeT ObITb NoBpexaeHa!

He ucnonb3ynte npnbéop 1 npMHagnexHocTu Npu oo6HapyXeHUn Kakmx-nmo6o
noBpexaeHun!

JTio6ble cepBUCHbIE BMeLlaTelbCTBa, a Takke npoueaypa KanmbpoBKU MOTyT
NPOBOAUTLCA TONIbKO KOMMNETEHTHbLIM U YNOSTHOMOYEHHbIM Nnuuom!

Bo n3bexaHue nopaxeHusi aNeKTPUYECKUM TOKOM npu paboTte ¢
3NEeKTPoyCTaHOBKaMu NpMMuTe BO BHUMaHUe Bce o6Len3BecTHble Mepbl
npeaocTopoXxHocTu!

Ucnonb3ynte ctaHaapTHbIe UK AOMNOJNHUTENbHbIE TeCTOBbIE
NPUHaANEXHOCTU, NOCTaBsieMble TONIbKO BawlMmM AUCTPUObLIOTOPOM!

CumBon Ha npubope o3HavaeT “BHumMatenbHo npoyTtute PykoBoacTBO No
akcnnyaTtauyum!”

CumBon A Ha Aucnnee o3Ha4yaeT HenpaBUIIbHOe COCTOSAHUE TeCTUPYeMOoro
006beKTa, KOTOpoe MOXeT NpeAcTaBNATbL COO0N onacHoe ANs XXU3HU
HanpsXXeHue.

MNMepen Tem, Kak OTKPbITb KPbILWKY OTCEeKa baTapen, oTcoeanHUTE BCE TECTOBbIE
nposoAa U BbIKIKOYMTE Npudop!

He 3apsikaTb, ecnu ycTaHOBIEHbI WernoYHble 6aTtapeun!

3.2.CoobLweHunsa npndopa

dopmupoBaHmne Ha gucnree coobLLEHUI NPOMUCXOANUT NyTeM KOMOUHALUMM CErMEHTOB
cneumanbHbIX CUMBOSIOB U Yncen. Ha pucyHke HuXe nokasaHbl BCe BO3MOXHbIE
cerMeHTbl gucnnesi. B Tabnuue nog pycyHKOM AaHbl ONMCaHUsA COOBLLIEHWIA.

SHaueHHE PESYIETATE

Hunurxanua r%oncamm ﬂ k A Eouewna msmepcuus
aTapeH GM() pesyaerata
Eomee geu >
. v
' Hz
v

Tpenyopexoenne /N MEM——
Ha TECTOEEIXE KENEMMMacE \
OPHCYTCTEVET CETERBOE - Kypc:op ANd HHOHKEALIHH
HaOpAXECHHE HapaKTeEPpHCTHEHR OTO6pa)KaEMOr'O

PaboTta c naMATEIS

EEVIETATA
Obparadad DodAPHOCTE PEsy

MONENIoYeHHA BEBoToE L/

Puc. 4 CeameHmsi Oucrines
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OnuncaHne BO3MOXHbIX COOOLLLEeHUI Ha gucnnee:

Tabnuua 1 CoobLieHnsa

> 1999 PesynbTaTt BbIXOAMT 3a npegernbl gMana3oHa
hot Mpnbop neperpet - 4OXOUTECH €ro oxnaxaeHus!
rS AKTMBHOE nocneanoBaTeribHOe NOAKNI4YeHne
PE [MpoBoaHukn Line n PE nogknto4eHbl ¢ 00paTHOM NONSPHOCTBIO
rES * BosBpat npubopa B MCXOAHOE COCTOAHME (CTUPaHMEe a4eeK NaMaT)
End mem Bce a4yerkn namaTtn 3aHAaTbl
MEM PaboTa ¢ namaTbio (COXpaHeHWe nnn Bbi30B)
no MEM HeT HeobxoanMMOCTU B cOXpaHeHuun pesyrnbTaTa nnbo Bbi3oBe
COXPaHEHHOro pesyrnbTaTa
rCL Bxof B (pyHKUMIO BbI30Ba BbIMNONHEH

muraHue Clr

MoaTeepamnTb MNKU NpepBaTb yaaneHust NoCneaHero COXpaHeHHoOro
pesynbtara?

YyepepnoBaHue | [loaTeepanTb N NpepBaTb yaaneHne Bcex COXpPaHEeHHbIX
Cir/ALL pesynbTatoB?
MpumeyaHune!

e " [laHHas uHAOMKauus NosiBNsAETCS Npu nepsoii BCTaBke GaTapen, T.e. ecnv B
TeyeHue ornpeaerieHHoro nepmvoaa BpeMeHn (HECKOSbKNX YacoB) B OTCEKe
oTcyTcTBOBanu 6aTtapeun, nMbo B cnyyae obHapy>XeHUst MMKPONPOLECCOPOM
HenpaBUITbHOrO COCTOSAHUA NaMATU, NMMBO NpY BbINONHEHUN Nepe3anycka

npuodopa.
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4. UamepeHus

4.1 NMNonHoe conpoTuBrieHne NMHUU/KOHTYpPA Z| Ne, ZLoop

Ha pucyHkax Huxe nokasaHo noakniyeHne npubopa K TectupyemMmomy ob6bekTy onsg
N3MepeHns NOMHOro CONPOTMBIIEHUS LEeNU/NINHUK, a TakKe N3MEPEHUST COMPOTUBIIEHUSA
KOHTypa. Ha pucyHke 5 npeacraBneHo cTaHA4apTHOE U3MepeHne ¢ NOAKMIoYeHneM
CMNOBOro NPOBOAA K CTEHHOW po3eTke. Ha pucyHke 6 nokasaHo nogkntoveHne npnbopa
K CMIOBOW YCTaHOBKE C NMOMOLLbIO YHMBEPCANbHOro TECTOBOro Kabensi.

(R e
L) B s

!
==

Puc. 5 [NoOknoyeHue npubopa kK mecmupyemMomy o6 beKkmy ¢ noMowbo CuI08020

nposoaa
Y30
L1
- |
{1
! W
- P
seleHHE  FE CEN ji3jia It
— J'}’.ﬂﬁ’
CHHHHE pN s
YEpHEH

Puc. 6 [lookntoyeHue rpubopa Kk mecmupyemomy o6beKkmy ¢ rnoMouwbHo
yHUg8epcasibHo20 mecmoegoeo Kaberns

-9-
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N3mepeHune NnosHoro conpoTUBNEHNS NPOBOAUTCSA NPWU MOMOLLM MMMNYyIbCca
MCNbITaTENbHOro Toka 60nbLIOro 3HavyeHns. MakcnmansHoe 3HaYeHne NCMbITaTenbHOro
TOKa MOXeT gocTturaTb 25 A (BbiBOAbI (hasa -HenTpanb unu ¢asa-PE) B TeueHune 10 mc.
Bonblune 3HavyeHnsa ncneiTatensHoOro Toka HeobxoauMbl AN BbICOKOW TOYHOCTU
pesynbTata TECTUPOBaHUSA. amepeHne MoXeT ObiTb BbIMOHEHO MexXay hazom n
HenTpanbto, Mexay dason n PE nubo mexay asymsa dasamun. 3HayeHne
npeanonaraemMoro Toka KOPOTKOro 3aMblKaHUS pacCyYNTbIBAETCA Ha OCHOBE
N3MEepEeHHOro MOSHOro COMPOTUBIIEHUA MO creayoLlen dopmyne:

Ipsc=UnIRL-N(L vnu PE)s
roe
Unooiieeenen 115 B (100 <Uin, < 160 B)
230 B (160 <Uinp < 264 B)
400 B (264 <Ui,, < 440 B) TONbKO NOMHOE COMPOTUBIEHNE NNHUN

Mopsaok npoBeAeHUA U3MEpPEHUS:

- [NoacoeamHnTe TECTOBLIE NPOBOAA K TECTUPYEMOMY OOBEKTY Kak NOKa3aHo Ha puc.5 unu 6

- C nomMoLLbio NOBOPOTHOrO nepekntoyaTtens Bblbepute yHKUMO Z ne UK Z Loop.
Tekywee 3HayeHme U .N, U nnu U pe HENpepbIBHO U3MepsieTcs 1 oTobpakaeTcs Ha
ancnnee. Ytobbl NPOBEPUTL YACTOTY TEKYLLEro HanpskeHnss HaxxmuTe knasuwy DISP.

- Haxxmnte knasuwy START n goxanTecb OKOHYaHUA N3MEpPEHNS

- CHMMnTe nokasaHue, otobpaxaemoe Ha aucnnee (NofIHOe CONpOTUBIIEHME),
CMOTPUTE PUCYHOK HUXKE.

- C nomoubto knasuwn DISP npoBepbTe NPpOMEXYTOYHbIe pe3yrnbTaThbl
(Nnpegnonaraemblin TOK KOPOTKOrO 3amMblKaHUS IpSC, PE3UCTUBHYIO U MHOYKTUBHYHO
COCTaBrsoLLME N3MEPEHHOIO MOSHOMO COMPOTUBIIEHUS).

- Mpn HeobxogMMOCTK pe3yrnbTaT MOXET ObiTb COXpaHEH C NomoLbo Krnasuw MEM,
up u down. MIHCTpyKUMN NO COXpPaHEHUIO pe3yribTaToB CMOTpUTE B NyHKTE 5.2.
PaboTa ¢ namsaTbio

e [ 228

PesynbTaTt nsmepeHus nonHoro lNpegnonaraembi TOK KOPOTKOrO
3aMblKaHus CONpPOTMBNEHNS

(n
wo ° 3 f 2
=k czf

v v
R X
PesunctuBHas coctasnstoLlas MHD,yKTI/IBHaFI cocTaBJidowasn
NOJIHOro ConpoTuBIIEHNA MOJTHOro conpoTuBIIEHNA

Puc. 7 lNpumep omobpaxkeHus pe3ynbmama Uu3MepeHUsi

-10 -
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NMPUMEYAHUA!

e [lnana3oH HomuHanbHoro BxogHoro HanpsikeHna 100 -264 B (Z oop) M 8o 440 B
(Zune). Ecnu 3HayveHune HanpsbkeHna meHee 100 B unn npeBbiwaeT 3HayeHne
BEPXHEro npeaena, To nocne Haxatuna knasuwmn START Ha akpaHe Oyget
oToBpaxeH cumeon A 1 Tekylee 3HaUYEHNE HaNpsHKEHNS.

e YKasaHHOE 3Ha4YeHue NOorpeLlHOCTM N3MEPEHUS NMOSTHOMO CONPOTUBIIEHMS
AENCTBUTENBHO TOMNbKO NpK CTabnnbHOM CETEBOM HaMNpPsPKEHMM BO BPEMS
npoeeaeHnst nsmepeHuns!

4.2 ConpotuBneHune KoHTypa Ry /15 ua (0€3 oTknroveHusa Y30)

N3mepeHne conpoTMBNEHUSA KOHTYpa NPOBOAUTCS C MOMOLLbIO MarnbiX 3HaYeHWUI
ucnolTatenoHoro Toka (15 MA). Tok He ByaeT Bbi3biBaTh OTKMo4eHNe Y30 B uenun gaxe
npyv HauMMeHbLLEeEM HOMUHaNbHOM anddepeHuymnansHom Toke (30 MA).

Mopsapok npoBeaeHUA U3MEpPEHUs:
- [NogcoeanHnTe TecToBble NPOBOAA K TECTUPYEMOMY OOBEKTY Kak MOKa3aHO Ha puc.5
nnm 6

- C nomoLbo NOBOPOTHOrO nepekntovatens Bblbepute QyHKUMIO Ryjq5 wa. TEKyLLEE
3HayeHue U .pg HenpepbiBHO U3MepseTcs U oTobpaxaeTca Ha gucnnee. Ytobebl
NPOBEPUTb YACTOTY TEKYLLEro HanpsXXeHnsa Haxxmute knasuwy DISP.

- Haxxmute knasuwy START n goxautechb, noka 0yaeT BbINOSIHEHO U3MEPEHME.

- CHUmMunTE pesynbTaT (CONnpOTMBIEHNE), OTOBPaXXaembin Ha AUCnnee, CMOTpUTe
PUCYHOK HWXe

- Mpn HeobxogMMOCTK pe3ynbTaT MOXET ObiTb COXpPaHEH C NomoLbio kKnasuw MEM,
up u down. MIHCTpPYKUMN NO COXPaHEHUIO pe3ySibTaToB CMOTpUTE B NyHKTE 5.2.
PaboTa c namaTbio

Puc. 8 lNpumep omobpaxeHus pe3yrbmama

NMPUMEYAHUA!

e [lnana3oH HoMUHanbHOro BxogHoro HanpsbkeHna 100 -264 B. Ecnuv 3HayveHune
HanpsbkeHust meHee 100 B vnn npesbiwaeT 264 B, To nocne HaxaTtus KnaBuLn
START Ha akpaHe 6yaeT otobpaxeH cumeon A un Tekylee 3HaueHne HanpskeHus!

e YKasaHHOW B cneumukaLmm 3Ha4yeHme NorpeLLlHOCTM N3MepPEHUst CONpPOTUBIIEHNSA
KOHTYypa AeNCTBUTENBHO TOMBLKO MNPy CTabUIbHOM CETEBOM HaNpPs>XeHU BO BpeMs
npoBeaeHnst namepeHus!

e Ecnu B Tectnpyembint KOHTYp He BxoanT Y30, pekoMeHayeTCcsa Ucnonb3oBaTh
n3MepeHune NoJsTHOro ConPOTUBIIEHUS, MOCKONbKY OHO MMEET BbICOKYH TOYHOCTb
6narogaps 60MbWNM 3HAYEHUAM UCMbITAaTENbHOMO TOKA.
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4.3. YepepoBaHue ¢pas

Mopspok npoBeAeHUA U3MepeHus:
- MoacoeanHuTe TECTOBbLIE NPOBOAA K MECTY TECTUPOBAHMS Kak NOKa3aHO Ha PUCYHKE HIbKe

- C nomMoLLbio NOBOPOTHOMO NepekntoyaTens Bolbepute yHKUMIO O

- Haxxmute knasuwy START 1 cHUMUTE nokasaHwe, oTobpakaemoe Ha gucnnee
(nocnepoBaTenbHOCTL dhas), cMoTpuTe pucyHok 10.

- Y106bl OCTaHOBUTL N3MepeHne, NOBTOPHO HaxxmnTe knasuwy START

- [pn HeobxoamMMoCTH pe3ynbTaT MOXET ObITb COXpaHeH ¢ nomoLbto knasuw MEM, up v down.
NHCTPYKLMM NO COXpaHEHMI0 pe3ynbTaToB CMOTpUTE B NyHKTe 5.2. PaboTa ¢ namMATbIO

¥30
L1
L2
JrLMIJ
S G - PE
PE N (L3 [L2 it

Puc. 9 [oOknwoyeHue mecmosbix rnposodos K Mecmy mecmuposaHusi

N
us | l'l‘l'

OpHodasHoe nogknoveHne OpgHodasHoe nogknoveHne-
-HenpaBuIibHas NONSIPHOCTb npaBunbHas NONAPHOCTb

'-8-3 o '.3
TpexdasHoe nogknoyeHne TpexdasHoe nogknoyeHne
-CM. NpUMeYaHus -CM. NpUuMeYaHus

Puc. 10 lNpumep pe3ynbmama usmepeHus rnocriedogamersibHOCMu a3

NMPUMEYAHUA!

1.2.3..lNocnepoBaTenbHOCTb ha3 COOTBETCTBYET MapKUPOBKE TECTOBbLIX MPOBOAOB
2.1.3 lNocnenoBaTenbHOCTb (pa3 He COOTBETCTBYET MapKMPOBKE TECTOBbLIX MPOBOAOB
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5. PaboTa c pesynbtatamm
5.1 CoxpaHeHue pe3yrnbTaToOB U3MEpPEHUN

MamaTb 4ns coxpaHeHus pe3ynbTaToB MMEET OpraHM3aumio B BUAe rpynmn CTEKOB.
Onepatop nmeeT BO3MOXHOCTb cdhopmmpoBaTtb 1999 rpynn. Jltobon namepeHHbIn
pesynbTaT MOXeT BbITb 3aHeceH B Nobyto rpynny. B pexume «coxpaHeHue
pe3ynbTaToB» onepaTop BbibupaeT rpynny, 3aTem pesdynbTaT BMECTe CO BCEMU €ro
napameTpamu 3anucbiBaeTcsa B BblbpaHHyto rpynny. Ha pucyHke 13 B rpadmyeckom
BMAE NoKa3aHo hopMmnpoBaHme rpynn pesynbTaTos.

Rm

Ri

R1

G1 G2 G3 Gn .. G1999

Puc. 11 OpzaHu3auyusi a4eek namsimu

Habop nHdopmauum, coxpaHeHHOM B ssyerke R; (OCHOBHOW pesynbTar,
NPOMEXYTOYHbIE pe3ynbTaTbl N NapamMeTpbl), 3aBUCUT OT BblibpaHHOW (pyHKUMK. B
O[HOM N TOW Xe A4YenKe MOXET COXPaHATLCA HECKOSbKO pe3yfibTaToB.

MpakTnyeckun npumep opraHmsaumm NnamaTm

Mpumep: NmeeTca obblvHas GbiToBas ycTaHoBKa. Heobxoaumo npoBepuTb pasnuyHble
aneKTpnyeckne napameTpbl 3TON yCTaHOBKW. [lepe TeM Kak Ha4YMHaTb NPOBOAMUTL
Kakne-nnbo namepeHunsi, HeobxogMmo NOLArOTOBUTL NiiaH TeCTUpPOBaHUSA. [naH
CTPOMTCS Ha OCHOBE CXeMbl kabenbHON pa3Boaku. B Hero BxoasaT Ha3BaHus rpynn,
Hanpumep, Non, KOMHaTa, CTEHHas PO3€eTKa, a TakKe BCe U3MEPEHNS, OTHOCSALLMECSH K
Kaxgow rpynne. 'pynnam npucesamsatotTca Homepa ot 1 go 1999. Nocne noctpoeHus
nnaHa TeCTMpPOBaHUA onepaTop Ha4YMHaET NPOBOANUTbL U3MEPEHUS, NEPexXoas OT OAHON
rpynnbl K gpyrov. Kaxagpin pas npu coxpaHeHun pe3ynbTaTtoB TECTUPOBaHUS Nprubop
3anpawwmBaert rpynny. Pe3ynbtat MOXeT ObITb NIErko COXpaHeH B COOTBETCTBYHOLLEN
rpynne, ecnu B nnaHe TECTUPOBaAHMSA ee HOMEP YKe NOCTaBfeH B COOTBETCTBUE
BblIGpaHHOMY MeCTy namepeHusi . B npoTMBHOM crniyyae cHavana u3MeHsaeTcs HoMep
rpynnbl, a 3aTemM COXpaHAeTCHa pes3ynbrar.

Ecnn HeT HeobxogmMmocTn B oOpMUPOBaHUM rpynn, BCe pe3ynbTaTbl MOryT
COXpaHATLCA B o4HOM rpynne, Hanpumep, Ne 1.

5.2. PaboTa c namaTbio

Mpun paboTe ¢ namsaTbio ncnonb3ytoTcs cnegytowme knasuwu: MEM, ¢, 4, un CLR.
Hwxe onncaHbl BO3MOXHble BapuaHTbl paboThbl.

CoxpaHeHue pe3ynbTaTta (pesynbtar oTobpaxeH Ha gucrnnee)

a) Mo 3aBepLueHN namepeHnsa Haxxmmte knasnwy MEM. ABTomaTtmnyeckm
npegnaraeTcsa rpynna, kotopas 6bina ncnonb3oBaHa NocnegHun pas, CMoTpuUTe
PUCYHOK HUXE.

6) [na nameHeHnst Homepa rpynna ucnone3ynte knasuwmn o un 4

B) UTobbI COXpaHnTb pe3ynbTaT NOBTOPHO HaxmuTe knasvwy MEM
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HiR no

MEM MEM

I'Ipe,u,naraeMbM HOMeEP rpynnbl Mocne OOHOKPATHOIo CoOXpaHeHndA HeT
BO3MO>XHOCTU NOBTOPHOIO0 COXpaHeHnA
TOro Xe pesysibtata

Puc. 12 KoQ epyrinbl u OMKAUK Ha MOMbIMKY rMo8mopHO20 CoXpaHeHuUsi 0OH020 U moa2o
)Xe pe3yribmama

MpumeyaHus!

- [nsa oTmeHbl npoueaypbl coxpaHeHus HaxkmuTe knasuwy START vnun namexute
NonoXeHne NOBOPOTHOIO NepekryaTens

- Kaxgbin pesynbtat MoXeT ObITb COXpaHEH TONbKO OAWH pa3

BbI30B COXpaHEHHbIX pe3yrnbTaToB:

a) VIameHunB nonoxeHne NOBOPOTHOrO BbIKNOYaTens, HaxmuTte knasmwy MEM. B
TeyeHue onpeaeneHHoro Bpemenn Ha XKW nosisutca 3Hak MEM u rCL, a 3atem
HOMep rpynnbl, K KOTOPOW BbIT NocneaHnn JOCTyn.

6) Ecnn coxpaHeHHble AaHHble OTCYTCTBYIOT, B T€YEHNE CeKyHObl ByaeT muratb no v
MEM. 3atem 6yaeTt oTobpaxaTbCca BblbpaHHaA (PyHKLMS B peXnMe OXnagaHus.

B) [Ans nameHeHna Homepa rpynna ucnonb3ynte knasuwm ¢ n &

r) Boibpae cooTBETCTBYIOLLYIO rpyrnny, NOBTOPHO Haxmute knasuwy MEM, 4Tobbl BbI3BaThL
COXpaHEeHHhIN pe3ynbTtaT. Ecnu B BbIGpaHHON rpynne COXpaHEHHbIE AaHHbIe
oTCyTCTBYIOT, OyaeT muratb no u MEM, 3atem 6yaet otobpaxeH HOMep rpynnbl

A) C nomoulpbto knasuwm DISP npoBepbTe NPOMEXYTOYHbIE pe3ynbTaThl U NapamMeTpbl.

e) YUToObl NpocMOTpeTb NpeablayLime Unu cnegyolmne coxpaHeHHble pesynbTaThl B
BblGpaHHON rpynne, ncnoneadynte knasuwy 4 wunmn 4. MNpu kaxgom Bxoae
oToOpaxaeTcs koA (PyHKUMMK, a 3aTeM pesynbTarT.

X) UTo6bI N3MEHNTb HOMEp rpynnbl HaxXmMuTe knasvwy MEM v nepengute K nyHkTy 6).

MpumeyaHue!

[na oTMeHbl Npouenypbl BblzoBa HaxkmuTte knasuwy START nnn nameHnte nonoxeHue
NOBOPOTHOrO NepeksntyaTens

------ - —-—— VIHOnKauus npu Bxoae B NpoLeaypy Bbi3oBa

oo | no

MEM MEM

Mpeonaraetca rpynna, MycTon 6ydep namatn
K KOTOpoW BbIn nocnegHW JocTtyn
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MEM

I Kopg coxpaHeHHOW pyHKLMK
(nonoxxeHne NOBOPOTHOrO NepekntodaTens 2=2Z, oop)

066 - 361"

MEM
Bbi3BaHHbIN OCHOBHOM pe3ynbTaT (ZiNe) [Mpegnonaraembl TOK KOPOTKOroO
3aMblkaHus
n o n 'll'l -
Un "
MEM MEM
v v

PeauctneHas coctasnstowias MHOyKTMBHasA cocTaBnstowasi nosHoro
MOSIHOrO CONPOTUBEHWS CONpoOTUBNEHNSA

Puc. 13 lHebopmauusi, omobpaxkaemasi Ha ducrisiee npu 8bINnoSIHEHUU rpouedypbi
8bl308a

MonHas ouncTka NnamATH

a) BeiianTte 3 npouenypbl paboTbl C NaMATLIO (COXPaHEHUST UK Bbi30Ba AAHHbIX),
HaxxmuTe knasuwy CLR v ygepxmnBante ee 0o Tex Nop, Noka Ha gucnnee
nooyepenHo noseatcs coobuweHms Clr n ALL. 3atem otnyctute ee.

6) YUToObl yoanutb BCe COXpaHEHHble pe3dynbTaTbl MOBTOPHO HaxmuTe knasmwy CLR

Ll r ALL

. MEM

Puc. 14 OxudaHue nodmeepx0eHusi
MpumeyaHue!
[na oTMeHbl Npoueaypbl OYNCTKN NamMsaT Haxmute knasuwy START nnun nameHunte
NonoXXeHne NOBOPOTHOIO NepeksityaTens
YaaneHue TONbKO NocrneaHero COXpaHeHHoro pesynbrarta
a) BoiianTte 3 npouenypbl paboTbl C NaMATLIO (COXPaHEHUST UK Bbi30Ba AaHHbIX),
HaxxmuTe knasuwy CLR , noasutca coobueHne Clr, 3aTeM oTRyCcTUTE KNaBuLLy.
6) Ytobbl yaanuTb NocneaHnn CoOXpaHeHHbIN pedynbTaT NOBTOPHO HaxmuTe knasuwy CLR

Ll r

MEM

Puc. 15 OxudaHue nodmeepx0eHusi
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MpumeyaHue!
UTobbl OTMEHUTL Npoueaypy yaaneHus Haxmute knasuwy START nnuv nsmenute
NosIoXXeHne NOBOPOTHOMO NepekstyaTens

CoxpaHsiemMble napameTpbl

Hwxe npuBeneH nepeyeHb pesynbTaToB, MPOMEXYTOUHbIX pe3ynbTaToB 1 NapamMeTpoB,
COXpaHseMbIX AN Kaxaon OyHKLNN.

Tabnuua 2 CoxpaHaemble napameTpsbl

OyHKUMA

Homep | CoxpaHaemble ®yHkumna | Homep | NapameTpobl
OaHHble

Z Ne

1 Koa cyHKkuum RL/15 mA 3 Koa cyHkuum
MonHoe ConpoTusnexue

CONpOTMBNEHNE
Mpeononaraembln TOK
KOPOTKOro 3aMblKaHNs
PesuctneHas
cocTaBnsaoLLas
NHOoyKTUBHaS
cocTaBnsaLLLas

Z oop

2 Koa doyHKumm O 5 Koa doyHKumm
MonHoe UepenoBaHue as
COMpOTUBNEHMNE
Mpeanonaraembln TOK
KOPOTKOro 3amblKaHUs
Pe3uctusHasa
cocTaBnsoLLLas
WHaykTnBHaA
cocTaBnsawLLLas

5.3. lNepenayva paHHbIX

CoxpaHeHHble pe3ynbTaTbl MOryT 6biTb NnepeaaHbl B MK. CneunanbHas nporpamma
nepeaayn AaHHbIX NO3BOMSIET pacno3HaTb NOAKIMIOYEHHbIM NPUGOP 1 3arpy3nTb

AaHHbIE.

Mopspok

nepenavin gaHHbLIX:

- C nomouubto kabens nocnegoBaTtenbHoM nepegayvn gaHHbix nogknounte COM nopt
KomnbtoTepa K npudopy

- Bknounte komnbtoTep 1 npudop

- 3anyctute nporpammy smartlink.exe

- K aBTOomMaTtmn4yeckn pacnos3HaeT NOAKIOYEHHbIN Npnbop

- [porpamma Ha K no3BonsaeT BbINOMHATL CreayroLwme onepaumm:

3arpysuTb daHHble
OYMCTUTb NaMSATb

N3MEHUTb 1 3arpy3nTb JaHHble Nonb3oBaTens
noaroToBUTL NPOCTYIO OOpPMY NpoTOKoNa
noaroToBUTL doann ans ceBogHom Tadbnuubl

Mporpamma smartlink.exe sBnsaetca nporpamMmmHbiM obecneyeHmem nog Windows
95/98. NHCTpYyKLMM NO yCTAaHOBKE M 3anycKy nporpammbl AaHbl B pannie README.TXT.
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6. TexHnyeckoe obcnyxnBaHume

6.1 OcmoTp

[ns obecnevyeHuns 6e3onacHon paboTbl onepatopa u HageXxXHocTn npmbopa
pekoMeHayeTcsi perynsipHo Npon3BoanTb 0CMOTp Npubopa. MNpoBepbTe, YTO NPMOOP U
NPUHAANEXHOCTM He noBpexaeHbl. [pn obHapyxeHun Kakon —nnbo HencnpaBHOCTM
UNN NOBpPeXAeHNss 0bpaTUTeChb B CEPBUCHbIN LIEHTP, K BalLeMy OUCTPUObIOTOPY Mnn
Nnpon3BoaUTENIO.

6.2 3ameHa GaTapem

CumBon 6aTapeu B BepxHeM nieBom yrny XKKW nokasbiBaeT noacagky 6atapen (Usar<
4.2 B).

Mpn nugukaumm noacagkm 6atapen nx Heo6xoaMMo 3aMeEHUTD C Lenblo obecneyenns
TOYHOCTWN U3MEPEHNIA.

Mpn nageHun HanpspkeHna Ha 6aTapesx Hwke 4.0 B npnbop aBToMaTnveckm
BbIKIHOYAETCA, Nepes BbIKNOYEHEM Ha aucnnee otobpaxaetcs bat.

©) O

e

E R

@O 1<)

\

Puc. 16 [lpasunbHas nonspHOCMb 8cmaesieHHbIX bamapel

MpumeyaHus!
e [lpu Kaxxgon 3ameHe 6aTapen He06Xx0AMMO MEHATb BCe YeTbipe GaTapewn.

. A Mepen Tem, Kak CHATb KPbILWKY 6aTapeHOro oTceka, oTKNo4nTe
nuTaHue N oTCoeaUHUTE BCe U3MepUTeNbHbIe NPUHAANEXHOCTH,
noAknio4YeHHbIe K npubopy!

HomuHanbHoe HanpskeHue nutaHus 6 B noctosHHOro Toka. Mcnonb3ynte 4 weno4vHbIX
B6artapeun no

1.5 B Tuna IEC LR14 (paamepbl: gnameTp=26 MM, BbicoTa=50 Mm).

OAavH KOMMAEKT NOSTHOCTBLIO 3apsXKeHHbIX 6aTapen obecneunBaeT nuTaHme npubopa
npnbnmnsntensHo B TeveHne 150 vyacos.

BmecTo wenoyHon 6aTapen MOXHO UCMONb30BaTh akkymynsaTopHyto 6atapeto NiCd
nnn NiMH. Mpnbop nmeeT QONOMHUTENBHBIN pa3beM ANa 3apsaki 6atapen.
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Mpumeyanus!

o Cobniogante npaBuUnbHYyHO NONAPHOCTL BaTapen, nHave npnbop He byaeT
paboTaTtb, Kpome Toro 6atapen MoryT paspsaanTbCs, NpaBuiibHasi NONSAPHOCTb
GaTtapen nokasaHa Ha PUCYHKe BbiLle!

e Ecnun He nnaHupyeTcsa ncnonb3oBaHne npubopa B TeYeHMe AONroro nepmoaa
BpeMeHu, yaanute Bce batapeun n3 6atapenHoro otceka.

e YT106bI 06ECnEeYnNTb LLEeNOCTHOCTb COXPAHEHHbIX pe3ynbTaToB, HE OCTaBNANTE
BaTtapenHbl OTCEK NYCTbIM B TedeHue bonee 4em 1 MUHYTHI.

MpeaynpexaeHus!
e He 3apsxaTb, ecnu BCcTaBrneHbl WenoYyHble 6aTtapeu!
e CobGniogante TpeboBaHUA MO IKCNNyaTauumn, XpaHEHUIO N yTUNM3auum
LWenoYHbIX 6aTapen, yCTaHOBNEHHbIE NPOU3BOAUTENEM, a TaKxkKe
COOTBETCTBYHOLMMU CTaHAAPTaMN U HOPpMaMM.

6.3 Ouucrtka

OumncTka NOBEPXHOCTU NpMBOpa BhINOMHAETCA MSArKOM TKaHblo, Crierka CMOYeHHON B
MbIfTbHOM pacTBope unu cnupTe. lNepen ucnonb3oBaHnem npubopa gavite emy
MOSTHOCTbO BbICOXHYTb.

NMPUMEYAHUA!
e He ucnonb3oBaTb XUAKOCTU Ha OCHOBe GeH3uHa unu yrrnesogopoaa!
e He pa3nuBaTb Ha npmMbop pacTBOp ANSA OYNCTKU!

6.4 CepBucHoe obcnyxuBaHue

Ansa nonydeHns nogpobHOM MHOPMaL MM O rapaHTUMHOM U NocnerapaHTUNHOM
pemMoHTe, obpalwjanTech k Bawemy anctpmbbioTopy.

MpumeyaHune!

e He paspeluaeTtcs oTKpblBaTb NPMOOP HEYNONMHOMOYEHHbIM Nuuam!
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7 TexHU4YecKkne xapakTepUCTUKH

7.1 N3amepeHus

MonHoe conpoTUBNEeHne KOHTypa M npeanonaraeMblii TOK KOPOTKOro 3aMbiKaHUs

[dnana3soH namepennsa Z, pe (QyHkumna Ug)

(0.2 =1999)Om

[vnanasoH 3HadyeHnn Z pe ( Om) Paspewwenune (Om) | lMNorpeluHocTb
0.00-19.99 0.01
20.0-199.9 0.1 * (5% nokasaHua+5
200-1999 1 EMP)
[wnanasoH 3HauyeHun otobpaxkaemon | PaspeleHue (A) MorpelwHocTb
BENUNYUHBI lpsc (A)
0.06-19.99 0.01
20.0-199.9 0.1 MorpewHoOCTb
200-1999 1 namepeHna Z, .pe
2.00k-19.99 k 10
20.0k-24.4 « 100

PacuerT lpsc ...

losc=Un-1,06/Z.pe

Un=115 B; (100 B <Ujnp<160 B)
Un= 230 B (160 B <Ujp,<264 B)
23 A (10 mc)

ot 100 no 264 B

Makc. TectoBbI TOK (Npu 230 B)

HomuHanbHOe BXogHOE HanpshkeHue 45-65Tu

ConpoTtuBneHue KOHTypa (6e3 oTkntoyeHus Y30)

[dnanasoH namepenma Ry

(20+1999)Om

[nana3oH 3Ha4yeHun BenuuuHbl Rp
(Om)

PaspeweHune (Om)

MorpelHOCTb

0.00-199.9

0.1

200-1999

1

+ (5% nokasaHua+5 Om)

NcnbiTaTtenbHbIM TOK

15 MA

I'Ipmwleanme: NOorpeLwHoOCTb yKa3aHa an4d CTabMNbHOro COCTOSAHUS NUHUN

MonHoe conpoTuBrneHune IMHNMM n npe.qnonaraeMblﬁ TOK KOPOTKOro 3aMbliKaHUA

[rana3oH N3MEPEHUN Z| N(L)«veuerenn-n.

(0.2-1999) Om

[nanasoH 3HayeHun otobparkaemom Pas3pelueHune MNorpewHoCTb
BeNYuHbI Z; .Ni)(Om) (Om)
0.00-19.99 0.01
20.0-199.9 0.1 * (5% nokasaHus +5
200-1999 1 EMP)
[nanasoH 3HauyeHun otobparkaemom PaspelueHune MorpelwwHocTb
BENUYUHBI lpsc (A) (A)
0.06-19.99 0.01
20.0-199.9 0.1 MorpelwHocTb
200-1999 1 n3mepeHuns Zpnw)
2.00k-19.99 k 10
20.0k-42.4 100
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PacueT lpsc

Makc. ncnbitatensHbi Tok (npu 400 B)
HoMunHanbHoe BXogHOE HanpsiKeHue ...

YepepnoBaHue a3

[dnana3oH HOMWHANbLHOIO HaNPSKEHUSA CETU:
PesynbTat, otobpaxaembin Ha gucnee:

HanpsixeHue U, pe

|psc=UN'1 ,06/Z|__|:>E

Un=115 B; (100 B <Ui,,<160 B)
Un= 230 B (160 B <U;,,<264 B)
Un= 400 B (264 B <U;,,<440 B)

40 A (10 mc)
ot 100 go 440 B, 45-65 'y,

100-440 B
1.2.3nnm 2.1.3

[nanasoH 3HauyeHun otobparkaemom
BenunyuHbl U (B)

PaspelueHune MorpelwwHocTb

(B)

0-264

1 + (3% nokasaHusi+3 B)

,ElmanasoH HOMWHANbHOW YacToThl............

HanpsikeHune U .y

....... NnocT. TOK , 45-65 Iy

[nanasoH 3HayeHun otobparkaemom
BennyuHbl U (B)

PaspelueHune MorpelwwHoCcTb

(B)

0-440

1 + (3% nokasaHusi+3 B)

,ElmanasoH HOMWHANbHOW YacToThl............

7.2 O6LWwmMe xapaKkTepuUCTUKU

NCcTOYHMK NnuTaHuga
Bpemsa 3apsaga 6atapen

ABTOMaTUYECKOE OTKMIOYEeHne

MabapuTbl

Macca (6e3 akceccyapos, ¢ baTtapeen)
NHoukaTop

MamsaTtb

CB43b C KOMNbLIOTEPOM

Knaccudgumkauus sawmTol

KaTteropus s3almnTbl OT nepeHanpsxXeHumn
CTteneHb 3arpAsHeHus

CreneHb 3aWnTbI

[nanasoH pabo4yen Temnepartypsbl
[nana3oH HopManbHOW Temnepartypbl

MakcnmanbHas OTHOCUTENbHAsA BNaXHOCTb

[nana3oH HopManbHOW BNAaXXHOCTU

....... NnocT. TOK , 45-65 Iy

6 B (4x1.5 B 6atapeun IEC LR14) nnn 4.8
B nocT. Toka (4x1.2 B NiCd, NiMH
akkymynstop IEC LR14)

1.5 yaca gnga nonHoro 3apsaa (¢
NCnonb30BaHMEM YCTponcTBa GbICTpon
3apsaku)

nMeeTcs, Npu OTCyTCTBMM paboThbl B
TeyeHue 10 MuH

15.5x9.5x 19 cm

1.2 kr

nonb3oBartenbckmin KK

okono 1000 namepeHui

RS232 (HacTpowikun 9600 604, HeT
YeTHOCTU, 8 BUT gaHHble,1 cTONOBbLIN BUT)
Knacc Il (aBorHas nsonauus)

[IN300 B

2

IP 54

0°C - 40°C

10°C - 30°C

85% (0°C - 40°C)

40% - 60%

-20 -
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