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YBEAOMJ/IEHUE NOJ/Ib30OBATEN

@B paHHOM PYKOBOACTBE OMNMCaHbl MpaBuaa 3Kcnayatayuu, Mepbl

NPeAoCTOPOXHOCTA M COMYTCTBYIOWME BOMPOChl. [/is HOPMaNbHOrO

(YHKLMOHMPOBaHMS Npubopa, MNOXanyicra, BHUMATENbHO MPOYTUTE

[AaHHOE PYKOBOACTBO MOJib30BaTeNA U cnep,yPITe VHCTPYKUMAM.

@He ncnonb3yiiTe yCTPOWCTBO B OFHEOMACHbIX 1 B3PbIBOOMACHBIX CPEAAX.

@Vicnonb3oBaHHble 6aTapeM n OTpaﬁoTaHHble WHCTPYMEHTbI HE [OJ/DKHbI

BbIGpachIBaTLCS C JOMALIHAM MycOpoM. [MoxanyiicTa, cneayiite MECTHbIM

npasunam.

@CEcny y Bac BO3HUKAM NpobaeMbl C KaYeCTBOM UHCTPYMEHTa, UK fpyrue

BOMPOCbI, Bbl MOXETE CBA3ATbCSA C TEXHUYECKON nogaepxkon "FNIRSI".

3TOT NPOAYKT coveTaeT B cebe LndpoBoi ocumanorpad, 3NeKTPOHHbIN TecTep

KOMMOHEHTOB, reHepaTop CUrHanoB, TecTep Ha NPOBOAMMOCTb, U3MEPUTENb

HanpsbkeHWs, TemnepaTypbl, fekogep WHMPaKpPacHOro curHana u Apyrue

VHTErpupoBaHHble GyHKLWN.
OH obopyaoBaH GonbWwnM UBeTHbIM XKW 3KpaHOM, MMeeT BCTPOEHHYIO

6aTapero, n yBeNMYMBAET BO3MOXHOCTM MOJSb30BaTeNs, fAenas ero 6onee

MOGWBHBIM.

2. TEXHUYECKAS CNELNPUKALNA

e N\
JKpaH gricnnes LiBeTHOW XKW 3KpaH 2.4 groiiMa, C MoACBETKO
MuTaHue Mepesapsixaemas nuTuesas 6atapes
3apsAHoe yCTPOoiicTBO USB Type-C, +5V
06bem 79%103*31mMm
Cneuydrkaums v

\_ Kpennehuts HuBepcanbHas CknajHas NoAcTaBka )

35



2.2 Cneuuduxkayusa yudposoro ocumanorpacga DSO

@Ocuunnorpad MMeeT 4acToTy fuckpetwsauum 10MSa/s B peanbHOM

BPEMEHMU, 1 aHaNoroByo nonocy nponyckanuna 500K,

@TonHas hyHKUMs Tpurrepa (OAWHOYHBIN, HOPMaNbHbIN, aBTOMATUYECKHMIA),

MOXeT NCNonbL30BaTbCA ans nepnognyeckmnx aHanoroBbIX n He
NeproAMNYECcKNX LNbPOBbIX CUTHANOB.
@MakcvmanbHoe namepsiemoe HanpsikeHne 400V.
@OcHauweH  BbicokodbdekTuBHOM  Knasuweir  AUTO,  nossonstowas
oTobpaxaTb ocuunnorpaMmy 6e3 yToMUTENbHbIX HACTPOEK.
~
YacToTa gucKpeTusaLmm 10MSa/s
AHanorosas nonoca nponyckaHus 500Ky,
BxopHoe conpoTviBneHvie 1MQ
MeTop nogktodeHns AC/DC
[lnana3oH HanpshkeHns 400V
BepTukanbHast 4yBCTBUTENbHOCTD (X1) | 10mV-10V
lopu3soHTanbHas BpemMeHHas WwKana lus-10s

Pexum Tpurrepa ABTO/HOpManbHbI/OANHOYHBIN
Tun Tpurrepa HapacTatowmii / cnagatownii poHT
Pexum nay3bl Na

ABTOMaTMYECKOE V3MepeHVe [a

@pubop Moxer

2.3 Cneyudukaumsa Tecrepa KomnoHeHTos TC3

aBTOMATUYECKU

naeHTUdULMpoBaTb U U3MepsTb

pasnuyHble TpaH3ncTopsl, B TOM yucne NPN-u PNP-Tpuogbl, N-kaHanbHbie 1
P-kaHanbHble MOMTpaH3uncTopbl, nepexogHbie MOM-TpaH3nCTOpPbI, AMOAbI,
ABONHblE [MOAbI, TUPUCTOPbI W PE3UCTOPBbI, KaTyLWKW WHAYKTUBHOCTY,
KOH/1@HCaTOPbI 1 PYri e NacCUBHbIE KOMMOHEHTbI.
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@ ABTOMATUYECKM HAXOANTb U ONPeAensiTb KOHTaKTbI (BbIBOAbI).

@ ABTOMATMYECKM aHaNN3K1PoBaTh MHpPaKpacHsIii npoTokon NEC.

@ [Ipyrvie dyHKUMOHANbHbIE PEXUMbI: BKIOYAs MPOBEPKY MPOBOAUMOCTHU,

M3MepeHne BXOAHOro HanpsbkeHus 0-40 B, Bbixog LWWUM, n3mepexue

perynvpyemoro gnopa 0-32 B, nameperuve gatyvka temnepatypsl DS18B20,

M3MepeHue faTunKa TemnepaTypbl 1 BNaxHOCTM DHT11u T. .

Perynupyembie
Aanoabl

(s N
KaTteropusa | [nana3oH OnucaHue NapameTpa
Ycunenue hfe, HanpsixeHne 6asa-amutTep Ube,
T B 60nbue 10 Ic/le, collector-emitter o6paTHbIN TOK
puopae! /i MeHble 600 | OTKMKoUeHMs! Iceo, Ices, 3aLyuTHbIN A0 NpsMoe
nageHue HanpshkeHns Uf @
Loy MpsiMoe nageHve | MpsMoe nageHue HanpsHKeHUs!, EMKOCTb
A HanpsykeHns <4.5V| nepexopa, 06paTHbIii TOK yTeqku @
3oHa TecTa 1-2-3) npsimoe nagexune
001457 | )np A

HanpshkeHus, o6paTHoe HanpshxeHne Npo6os.

-

0.01~32V (3oHa TecTa K-A-A) 06paTHOe HanpshxeHue Npo6ost
EmkocTb 3aTBOpa Cg, Tok cToKa Id npw Vigs,
JFET HanpshKeHne AUOAHOTO Nepexoaa B NPAMOM
HanpasneHnn @
Mor T Id V,
TpaH3MCTOpHI, IGBT oK cToKa |d Huxe Vgs, npsimoe nap,LjafH(ge
MOSFET 3 HanpsXXeHWs Ha 3aLUTHOM guopae
HanpspkeHwue BkntoueHus Vt, eMKOCTb 3aTBOpPa
MOSFET Cg, cConpoTMBNEHNe CTOK-UCTOK Rds, npsimoe
nafeHue HanpsHKeHus Ha 3alwmTHom anoge Uf @
SCR HanpshkeHve BKA.
<5V, Tok 3aTBOpa | HanpseHue 3aTBopa
CumuncTop <6mA
KoHpeHcaTop 5pF~100mF EmMKOCTb, koapurumeHT notepb Vloss®S
Pesucrop 0.01Q~50MQ ConpoTtusneHue
VHaYKTMBHOCTE|  10uH~1000uH MHF[y:(;FVIBHOCTb, COMNPOTUBEHNE NOCTOSHHOTO
ToKa (&
Barapest 0.1~4.5V HanpspkeHue, nonspHocTb
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Kateropus Avana3soH OnucaHve napameTpa
BxogHoe Hanp. 0~40V BennynHa HanpshxeHus
DS18B20 0-85°C Temnepatypa
DHT11 0-60°C/5-95% BnaxHocTb
Aexopuposarivie NEC npoTtokon OTobpaxatoTcs flaHHble Koaa, 1
MHdpakpacHoro
WK nynbTa ocuyunnorpamma VK curnana.
L nynsta )

NOTE:

@ Ices, Iceo n Uf oTo6paXxioTcsi TONbKO KOTAA OHU AECTBUTENbHbI.

(2 EMKOCTb Nepexoga v 06paTHbIN TOK yTEYKM OTOBPAKAOTCS TONbKO
TOrfa, KOrAa OHU AEeNCTBUTENbHDI.

(3 HanpsikeHve BKNOYEHUS UIN BbIKIOYEHMS MONIEBOTO TPAH3MUCTOPA
LLO/MKHO 6bITb MeHee 5 B.

) OTO6paXaeTcs TONbKO MPY HANNYMM 3aLUUTHOTO AKOAA.
) Vloss oTobpaxaeTcs TONbKO TOrAa, KOrAa OH AeNCTBUTENEH.

(® [1ByXnONtOCHbIE KOMMOHEHTbI U U3MEPAETCA UHAYKTUBHOCTb, KOrfa
conpoTuBneHve MeHbLe 2.1kQ.

2.4 CneymdumKaumsa reHepaTopa CUrH

leHepaTop CWUrHaNoOB MMeeT BbIbOp B 06LEN CNOXHOCTU 6 hOpM BOMHBI C
perynmpyemoi 4acTtoTo 1 aMnanTygoM.

e N
CuHycounga 1-10KHz/0-3.3V/50%
KeagpatHas 1-100KHz/3.3V/50%
MynbcoBas 1-100KHz/3.3V/0-100%
TpeyronbHas 1-10KHz/0-3.3V/50%
Muna 1-10KHz/0-3.3V/0-100%
L MocTosHHOe Hanp. 0-3.3V
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Onepauus

DYyHKLUA

KpaTkoe HaxaTune

BkntoyeHne/Bo3spat

LLJ'IVIHHOQ Ha)xaTtne

BbikntoyeHne

OK
MENU

KpaTkoe Haxatune

BBOf/NOATBEPXKAEHVE/MOBTOPHOE U3MEPEHNEe

[nvHHOeHaxaTve

BBog, c1CTEMHbIX HacTpoeK

HOLD

KpaTkoe HaxaTne

Mepexoa BripaBo/nepektoyeHme

[nuHHOeHaxaTne

BbIK/It0YEHE UMW BKJTIOYEHE OTOBpaXeHNs
napameTpoB NPy OTOBPAKEHIUM OCLMIIONPAaMMbI. )
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-
KHonka| Onepauus

DYyHKUUA

‘ KpaTtkoe HaxkaTne

Mepexop BneBo/nepexoyeHne

RUN | iaunHoe HaxaTtue

OcTaHOBKa WM 3aMycK Npu 0To6paxeHnn
ocuMAnorpaMmbl B peXxume ocuunnorpada.

KpaTkoe HaxaTune

BHMB/HQPEKHDONEHl/Ie/yMeHbLLIVITb 3HavyeHue

v

,q]'l WHHOE Ha)XaTne

TMpoAoMKUTENBHOE NepeKtoyeHe/
NpPoJO/MHKNTE/IbHOE YMEHbLUEeHNEe 3Ha4YeHUs.

KpaTkoe Haxatune

BBepx/nepeknioyeHne/yBennunTb 3Ha4eHne

A

_ [NnHHOe HaXxaTne

MpopgomknTensHoe nepeKmoqume/
MPOAOHKNTENBHOE YBETNYEHNE 3HAYEHUS. Y,

CKpbITas KHOMKa

Onepauusa DYyHKUMA

bokoBoe oTBepcTUne

HaxaTne Cépoc

3.2 Pazbem gns Te OoBaHuA

Pbl4aXXoK |

T

1-2-3 obnactb

K-A-A o6bnacTtb

o8B 06LLel CNOXHOCTYU NSTh Pa3/INYHbIX TECTOBbIX Pa3bEMOB pa3feneHbl Ha

obnactu 1-2-3 1 obnactu K-A-A gns yaobcTea onvcanns (Kak nokasaHo Ha

PUCYHKe BblLLE)

@TecToBbIi pasbemM HaxoguTCsa B J/1IeBOM HWKHEM Yrny 3KpaHa, 370

OBYXPSIGHbIA pasbem Ha 14
nomeyeH. KoHTakTbl 1, 2, 3,

BHYTpEHHee CoefiuHeHune, n

OTBEPCTUIA C PUKCATOPOM, U KaXAbI KOHTAKT
K 1 A nmetowme ogrMHakoBoe HasBaHue, UMeT

BbIMONHSIOT OAHY PYHKLMIO.
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@CneBa OT pa3bema €CTb MafleHbKWIA PblY4aXOK. [pU MOLHATOM pbivaXKe,
nccnegyemblii KOMMNOHEHT MOXHO NerKo BCTaBWUTb B pa3beM, Uiu goctate. Korga
PbIYAXKOK ONYyLUEH, BbINONHSAETCS UCCNe[0BaHME. oK

@llocne BCTaBKM TECTUPYEMOTO KOMMOHEHTA 1 €70 6lIOKMPOBKM HAaXKMUTE MENU
[19 TECTUPOBAHWS, U TECTEP aBTOMATUYECKN OMPeAennT Ha3BaHVe KOMMNOHEHTa,
1 NMOJOXeEHVe KOHTaKTa, B KOTOPOM OH PacrosoxeH, C OTOBpaXeHNeM Ha IKpaHe.

@ [Npy TECTUPOBAHMM 2-KOHTAKTHBIX KOMMOHEHTOB Bbl MOXXeTE BCTaBUTb B /ll06ble
otBepcTus 1-2-3 B nto6oM nopsiake.

@ [Mpy TECTMPOBAHNM 3-KOHTAKTHBIX KOMMOHEHTOB Bbl MOXXeTE BCTaBWUTb B /ll06ble
otBepcTus 1-2-3 B nto6oM nopsike.

@ PazbeM K-A-A npegHasHayeH 415 UCMbITaHWiA C BbICOKUM HanpskeHneM, ao 30V u
6onee. PazbeM K NONOXWTENbHBINA, A OTPULLATENbHBIN, HENb3s MOAKNYATbL C
06paTHOM NONSPHOCTLIO. BCTaBbTe aHOA TECTMPYEMOrO KOMMOHEHTa, Hanpumep
cTabunnTpoHa, B A, a katog, B K.

A MpumeyeHune

@Pa3psikaliTe KOHAEHCATOP Nepef M3MepeHneM eMKOCTU, MHaYe 3TO MOXEeT
NPUBECTU K NeperopanHmio npubopa.
\.He peKoMeHyeTCs BbINONHATL MPOBEPKY HA BKAOYEHHOM CXeMe.

®@ ©® e

IN(0-40V) DDs

Tpu KoakcuanbHble po3eTku MCX paBHOMEPHO pacrnpefieneHbl N0 BepxXHen
NOBEPXHOCTU, @ UX BHELUHME KOJIbLLA COeMHEHDBI MeXAY co06011 061wmnM
3a3eM/IeHMEM, U UCMONb3YIOTCSA OHU /1 Pa3HbIX Lienei:

[IN (0~40V)] - nopT BBOAA TECTOBOIO Hanps<eHusl, OCHOBHOMN NPOBOA,
I'IOI'IO)KVITeI'IbeII\/II, MaKCMManbHOe n3mepsemMoe HarpshHKeHe He MoXeT
npe.biWwaTh 40V NOCTOSHHOIO TOKa.

[DDS] - BbixoAHO NOPT curHana reHepaTopa CUrHanoB, BbIBOA NATH CUTHANOB
dopmbl BoNHbI € perynunpyem WM.

[DSO] - BxogHoii MopT TECTOBOrO CUrHana ocumanorpada, MakcuManbHoe
BXO/HOE HaMpshxeHe He MoXeT npesbiwath 40 Vpk.
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A MpumevaHue

Mpv NpoBepKe COeArHEHUs NCMOMb3YITe TECTOBYH IMHUIO C Pa3beMoM

L MCX pns nogKMtoueHms K npubopy. )

3.4 PazbeMm 3apsagku

@ [Mpubop nNuTaeTcst OT BCTPOEHHOW NTHEeBON GaTapen 60bLLION eMKOCTH, Ha
HWXHEl NOBEPXHOCTb HAXOAMTCS 3apsaHbIi nopT USB Type-C, K koTopomy
NOAK/YAETCS 3apsiHOe YCTPOWCTBO 5 B.

@Bo Bpems 3apagKn MHAMKATOP BCerfa ropuT KPacHbIM, a Mpu MOJHO
3apsifike — 3eMeHbIM.

4. SKCNAYATALUSA NMPUBOPA

4.1 BK/1lOME€HUE U BbIKJ/IIOYEHUue

pso-tc3 7

M-Tester

Ha rnaBHOM 3KpaHe oTo6paxcaloTcs YeTbipe onuuu. KOpoTKo HaXxumaiite
KNaBuMLIM BAEBO U BNPaBO /15 Bbi6Gopa hyHKLuMK:

Oscilloscope Generator Tools
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4.2 OnucaHue v 3KCcNayaTaLua TPaH3UCTOp TecTepa

:| M-Tester () | KopoTKo HaXxumaiiTe BIEBO U BNPaBO R:N

No, unknown, or /L LN5 NepeKNoYeHUn B TPAH3UCTOP
damaged part HOLD

TecTep, KOPOTKO NOATBEPAUTE HAXKATUEM
[N5 BXOAA HA 3KPaH TPaH3UCTop

na 0K
MENU -
TecTepa. Ha cnepytolueii KapTuHKe

NOKa3aH 3KpaH A0 BbIMNOJIHEHUA USMEPEHUSA.

<] M-Tester () |

Transistor(PNP)

[ns n3mepeHus Tproaa, KOPOTKO HAXMUTE
OK
MENU

ANA HavYana usmepeHus.

. M-Tester o | ERE M3MepeHus  perynavpyemoro auofa
Zener (Mpum: perynmpyembii avon
yCTaHaB/MBaeTcs B pasbem KA-A,

MONOXWTENbHBIN U OTPULATENbHBIN BXOR, ),

KOPOTKO HaXmuTe , 4TO6bI HavaTh K A
MENU

“3MepeHme.

WHCTPYKLMS NO MCNO/Ib30BAHUIO UCTIbITATE/IbHON 30HbI 1-2-3

Bbi6epuTe noaxoasiiee nofoXeHWe B 3TOW 061acTW U pasbeMbl C PasHbIMU
MeTKaMu U MOAKNKYUTE  TPaH3WUCTOPbI, PE3UCTOPbl, KOHAEHCATOPb,
WHOAYKTUBHOCTU U T. f. Mocne TOTr0, KaK KOHTaKTbl KOMMOHEHTOB BCTaB/1€HbI N

3a6J'IOKI/IPOBaHbI, HaXmMute YTObbI HAaYaTb TeCT, N0A0XANTE HECKO/IbKO

MENU’
CeKyHf, pe3ynbTaT byaeT 0TobpaxaTbCst Ha IKpaHe.
@BHyTpeHHUE  BUNONspHblIE  TPAH3UCTOPbl  3aLUWTHBIX  AWOAOB U
MOM-TpaH3MUCTOPOB MOTYT 6bITb O6HAPYXKEHBI M OTOBPAXEHDI Ha IKPAHE.
@Vi3mepsieTcs  Tekywmii  KoapduumeHt ycunewus (hFE)  6GunonspHoro
TPaH3UCTOpPa W MPOBOASLLEE HAMPSHKEHME 3SMUTTEPHOTO MepexoAa.
TpaH3UCTOPbI [JapAVHITOHA MOXHO OT/IMYUTL MO BbICOKOMY MOPOrOBOMY
HaNPsSHKEHMIO 1 BbICOKOMY KO3 DULIMEHTY YCUNEHNS TOKa.
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@/laHHble Tprofa 6yAyT 0TobpaxaTbCs TONLKO B TOM C/lyyae, €C/in U3MepeHie

[eNCTBUTENBbHO.

@>kBuBaneHTHasi emMKkocTb C 1 o6paTHbI TOK yTeuku pauoga 6yayT
0TO6paxaTbCst TONLKO NPU ANCTBUTENLHOM U3MEPEHUN.

@HanpsihxeHne BKIIOYEHUS NN BbIKTIOYEHUs MOCheTa JOMKHO GbITh MeHbLUEe
5B, WHaye pe3ynbTaToM W3MepeHus 6yayT TOMbKO 3KBMBANEHTHble
napameTpbl (AVOAbl, KOHAEHCATOPbI U T.4)

@HanpsihxeHne BKIIOYEHUs TUPUCTOPA [JOMKHO BbITh MeHbLUe 5B, KpoMme Toro,
TOK cpabaTbiBaHWs ANs MNOAAEPXaHUs NPOBOAMMOCTU AO/MKEH ObiTb
MeHblUe 6MA, B NPOTUBHOM C/ly4ae ero Heslb3s U3MepUTb NPaBUIbHO.

@vLoss, oTobpa¥aeMblii MPU W3MEpeHUM eMKOCTW, O3HayaeT noTepu W
3aTyxaHue. Yem 60blue 3HaYEHME, TEM XY)Ke XapaKTePUCTVKM eMKOCTH. [ins
KoHfeHcaTopoB Huxe 20 nd, HeobxofMMO TecTUpoBaTb KOHAEHcaTop
BMeCTe C eMKOCTbi0 20 nd.

@/lnanasoH un3MepeHus WHAYKTMBHOCTM 10pH-1000uH. WHAYKTMBHOCTH
13MepseTCcs TONbKO TOMAa, KOrfa ConpoTuBieHune MeHblue 2,1 kOM. KaTyLiku
C BO3[YLUHbIM CEPAEYHUKOM W CUIOBbIE VHAYKTOPbI HE MOryT HanpsimMyto
M3MepsATb  WHAYKTUBHOCTb. [INs  Cepum MNpOBEpPOK  pPeKoMeHAyeTcs
NOAK/IYUTD INEKTPOS, MOAXOASLLErO LBeTa.

@BbiIX0HON TOK TeCToBOro pasbema cocTaBnsieT 6 MA, yTo TpebyeT SCR
(KpeMHMEBbIN  yMpaBAsieMblii  BbINPAMUTENb), YNpaBAsemMoro 60Mbwmm
TOKOM.

@CBeTOANOA, OnpefieNsieTcsl Kak Anofd, U Ko3hULMEHT NpsiMOro najeHus
HanpshkeHUs Bbllle HOPMANbHOrO 3HayeHUs. [BOMHbIE CBETOAMOAbI
onpeaensoTcs Kak ABoliHble Anoapl. CBeToAVoAbl 6YAyT MUraTh BO BpeMms
obHapyxeHus.

UHcTpykuum pasbema K-A-A

BcTaBbTe MONOXKNTENbHbIN BbIXOA, KOMMOHEHTa, TAKOTO Kak perynunpyembiii
nvon, B A katop B K, 3acUKCUpyINTe rHe3[0 U HaXMUTe 4TO6bI
HayaTb TecT. MakcMMasnbHbI AnanasoH 3MepeHus peryarpyemMoro Auoaa
cocTaBnsieT 24B.
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4 McaHue 1 3KcnayaTauusa ocuunnorpada

Vrms:0.00V

MNapameTpbl BHM3Y U B IeBOM BePXHEM YI/ly 3KpaHa MOTyT 6bITb BbIGPaHbI

KOPOTKMM Ha)XaTuUeM Ks1aBuLl BS1IEBO U BNpaBo

RUN

4

RUN

KopoTko Ha)xuMmaiiTe BNeBoO U BNpaBo
LS NepeKoYeHUs Ha SKpaH

HOLD
ocuunnorpada, KOPOTKo NoaTBEpAUTE

Ha)kxaTueM Ha ANA BXOAA Ha IKpaH

MENU
ocuunnorpada. MossuTtca cnepyowmin

3KpaH.

» U 3aTeM BK/THOYEHbI

RUN HOLD

WU U3MeHeHbl KlaBulamMmu BBepPX U BHU3 A v 5 KOPOTKO HaXxmMuTte

KnaBuwy

OK
MENU

, knaBuwa AUTO aBToMaTU4eCKU oTperynupyet opmy

BOJIHbI. [I/IMHHOE HaXXaTue K/laBULIN BNEBO i BbINOJIHAET Nepek/ilnyYeHns

MeXAy PeXXMMOM OCTaHOBKU 1 paboTbl.

@3HayoK WHAMKATOpa peXxuma Tpurrepa npeacTaBnseT coboit 3HayoK

nHAvKaTopa hpoHTa Tpurrepa.
@Auto O3HayaeT aBTOMATUYeCKWit Tpurrep, Single o3HaYaeT OAMHOYHBIN

Tpurrep, Normal 03HayaeT HopManbHbIV TpUrrep.

.BEpTVlKaﬂbHaﬂ HYYBCTBUTENIbHOCTb OTO6pa)KaETCﬂ BENINYUHON Hanps)keHns

Of}HO 6O/bLIOW KNETKU B BEPTUKANbHOM HanpaBaeHnn.
1X/10X pomkeH COOTBETCTBOBAaTb YCTaHOBKe

@VIHavKaTop  pexuma

nepekntoyatens 1X/10X Ha wyne. Ecnm wyn yctaHoBneH B 1X, Ha

ocumnnorpacde AomkHO 6biTb 1X, 1X M3MepsieT HanpskeHue * 40V, 10X

n3mepsiet £ 400V.

@100us -

3TO  ropu3oHTanbHas BpemeHHas 6a3a, O3Havatowas

NPOAOMKNTENbHOCTE  BPEMEHU, MPEeACTaBNEHHYI0 KPYMHOW CeTKoi B

FOPU30HTA/IbHOM HaMpaBAeHUN.

@AC/DC - 3T0 3Ha4OK MHAMKATOPa pexnmMa CBs3M No Bxoy, AC 03HavaeT CBa3b

no nepemMeHHoMy Toky, a DC 03Ha4aeT CBSA3b N0 MOCTOSHHOMY TOKY.
@RUN/STOP - 370 3Ha40oK MHAMKaTopa paboTbl/nay3sl, RUN o3HavaeT pabory,
STOP 03Ha4aeT naysy, Ains NepeKtoyeHns HAKMUTE 1 yAepKUBaTe NeByio

KHOMKY.
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MapameTpbl U3sMepsieMble B peasibHOM BpeMeHU
[NIMHHBIM HaXkaT1eM NpaBoi KHOMKM MOXHO MOKa3aTb/CKPbITh 8
napameTpoB U3MepsieMblX B peasbHOM BPeMEHU, 0TOBPaXaeMblX BBEPXY:

Vmax=MaKkcrmMasnbHoe HanpshxeHne Vpp=Pa3max HanmeeHMﬂ\
Vmin=MviH1ManbHoe HanpsheHne Fre=YacrtoTa
Vave=CpefHee 3Ha4eHve Dut= MowHocTb
Vrms=HanpshxeHve RMS Cyc= Lukn )
Llyn ocuymunnorpada

@BcTaBbTe LWyn ocunanorpada ¢ pasbemom MCX B pazbem [DSO] Ha BepxHel
NOBEPXHOCTH, CHaYana OTPerynnpynTe aTTeHIAToOP Ha Lyne 1 NoAKYNUTe
3a)KNM 3a3eMIEHNS LLYNa K «3Ta/IOHHOW 3eM/e» TeCTUPYeMON Lienu.

@ MopcoeANHNTE HAKOHEYHUK LLyMa MK KPIOYOK K U3MepPsieMOMY Y371y Lieni 1

HabntopanTe 3a GopMoit BOMHbBI HANPSHKEHWS M3MEPSIEMON TOUKM Ha SKpaHe.

A MpumevaHue

@KoapdruMeHT  3aTyxaHus  Wyna  AOMKEH  COOTBETCTBOBATb
HanpsPKeHUIO N3MepPSEMOro CUrHana, U HampsXKeHVe CUrHana BbIXoasLee
3a Npepaenbl N3MePEeHUs He MOXeT 6bITb U3MepeHo.

@T1py 3MepeHnI cUrHana BbIXo4ALWMM 33 6e30nacHble Npeaesbl, Heb3s
KacaTbCsl METanNIMYecKnx aetaneit npubopa, BO3MOXEH 3N1EKTPUYECKUIA

yaap.
4.4 OnucaHue M 3KCNJlyaTaLua reHepaTopa curHasna
KOpOTKO Ha)XXuUMaiiTe BNEBO 1 BMNpaBo R:N

A5 NepeKoYeHns Ha IKpaH
2.Square HOLD
reHepaTopa curHana, KopoTKo nogTeepauTe

3.Pulse

5 TR0 HaXxaTuemM Ha
4.Triangle MENU

5.Ramp reHepaTopa curHana. floseutcs ciegyrowmii

ANA BXOAA Ha 3KpaH

6.DC 3KpaH.
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ocTynHbl 6 popm curHana Ha Bbi6op:
@CuHyconpa @kBagpaTHas @nNynbcoBas
@nNuna @TpeyronbHas @TocTosiHHOE HanpshXeHne

KopoTko HaxumainTe seepx BHu3 A / W, v Bnpaso H:D NS N3MeHeHms

4aCTOTbl U aMNINTYAbl, 3aTEM HAXMUTE KHOMKY B1EBO ‘ ANs BbIxoAa.

RUN
(BepxHuit npegen vacToTsl 100000, aMnanTyabl 3.3B)

4

KopoTko HaXkumaiite BfieBo U BI'IpaBO—
UN
’ ANA Nepek/loYeHUs Ha 3KpaH
2.Voltage

3.D518B20

HaXaTueMm Ha [N BXOAA Ha 3KpaH
4.DHT11 MENU .
Db MHCTpYMeHTOB. MosBUTCS cnepyowwuin

6.Caliberate 3KpaH.

VIHCprMeHTOB, KOPOTKO NOATBepauTe

AocTynHbI 6 DYHKLMIT Ha BbIGOP:

@TecT Ha NPOBOANMOCTb @DHTL11 TecT TemMnepaTypsbl 1

@TecT HanpskeHwns B/IAXKHOCTU

@DS18B20 uncposoit @VIK pekogupoaHve
TepMomeTp @ABTOMaTUYeCKas KanMbpoBKa

KopoTko Haxumaiite Beepx 1 BHu3 A /| W, nocne Bbi6opa dhyHKLMM OHa

6ypeT aBTOMaTUYECKU U3MEPEHa.

@TecT npoBoAuMOCTH: Vcronb3yiiTe Nobble 4Ba KOHTaKTa pasbema 1,2 1 3
TECTOBOW PO3eTKM [1s  MPOBEAEHUs UCMbITaHUS  HenpepbIBHOCTM
conpoTuBneHus. Ecnu Lenb MMeeT HU3KOe COMpOTMBNEHWE, OHa ByaeT
oLeHeHa Kak «connected» 1 NPO3BYYUT 3BYKOBOW CHTHA.

@®Uzmep p BCTaBbTe TECTOBYH NMHMIO MCX B BepxHui
pasbem [IN (0~40 B)] ans onpepeneHns HanpspKeHUs: Mexay TecToBbIMU
NUHUAMU.

@DS18B20: cnegyiiTe MHCTPYKLMSAM Ha 3KpaHe, YToBbl BCTaBUTb AATYMK
TemnepaTypbl B TECTOBOE FHE30 AN U3MepeHus.

@DHT11: cnepyiiTe MHCTPYKUMSIM Ha 3KpaHe, 4TO6bl BCTaBUTb [AT4YUK
TemnepaTypbl W BNAXHOCTU B TeCTOBOE THE3[A0 AN U3MepeHus (He
nofKtoYarTe TPeTUin KoHTakT DHT).
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@WHbpakpacHoe pAeKoAMPOBaHMe: BO BpeMsi TeCTUPOBaHWS TecTepa
HanpaBbTe WHMPAKPACHbIA NYNbT AWCTAHUMOHHOMO YMpaBieHUs Ha
oTMeTKy «IR» Ha naHenn TecTepa, HaXMUTe KHOMKYy Ha nysbTe
AUCTAHUMOHHOTO  yrpaBfieHus, ¥ npubop aBTOMATUYECKM HayHeT
NpVYHUMaTb MH(PaKPaCHbIe CUTHabI U BLIMOMHATL AekogupoBaHue. Mocne
YCMeLHoro fekoanpoBaHus byaeT oTobpaxaTbCs Kof Nonb3oBaTens n Kog,
AaHHbIX, @ TaKKe COOTBETCTBYoWan hopma nHdpakpacHoro curHana. Ecam
[eKOANPOBaHNe He yAanocb WM ero HeBO3MOXHO AEKO[MpOBaTb, KOA
NoJib30BaTeNs U KO laHHbIX 0TO6PaXaThbCs He ByayT. B 3TOT MOMEHT, ecun
Bbl HAXOUTECh B UHTepdelice TecTepa, Bbl HE MOXETE BOUTU B MHTEpdeic
MHbpakpacHoro aekoanMpoBaHus. Ecnu Bbl HaxoguTech B WHTepdelice
MHdpPaKpacHOTO feKoAMpoBaHus, byaeT oTobpaxaTbcsi WHbOPMaLUs o
nocnefHem ycrnewHoMm eKoANpPOBaHNN.

@ABTOMaTMYECKas KanMbPOBKa: BCTaBbTe TPEXKOHTAKTHbIN  KOPOTKUIA
npoBof, B rHe3/0 1-2-3 TeCTOBOro pa3bema B COOTBETCTBUM C NOACKa3Kamu,
n Kanm6posxa HayHeTCa aBTOMaTM4yecKku. locne OTKAYeHus KOPOTKUX
NpoBOJOB B COOTBETCTBMM C MOACKa3KaMu B npouecce KannbpoBKu
[OXKANTECH, MOKA WMHAMKATOP BbINOMAHEHUS He AOCTUrHeT 100%, 4To6bI
3aBeplWNTb KaMBPOBKY B TeKylleM pexume npubopa, HUKaKWX ApYrux
onepauuii He TpebyeTcs.

1y Mpumeyanue

BHelHss Lenb AomkHa 6biTb 06ecTo4eHa, MHave Nprbop MOXET BbITb
NoBpeX/eH.

. OK
HaxMuTe v yaepxuBaiiTe KHONKY —="r Ans
BXO/A,a Ha CTPaHULYY HaCTPOEK CUCTEMbI, Kak
MoKa3aHo Ha ClieflyioLLEeM PUCYHKe.

3.Volume - MO>XHO HacTpouTb Cnepylome 3N1eMeHTbI:
4 Brightness @3arpy304Hbii 3kpaH  @SIPKOCTb 3KpaHa
5.Default
et @513bIK CUCTEMbI @PeX1M Mo ymMmonyaHuo
6.Abou’

@ pomKoCTb @0 cebe

KopoTko Haxxumaiite BBepx 1 BHu3 A /| W AN nepekntoyeHus, u Knasuwm

B/IEBO 1 BNpPaBo 4 / > ANA U3MEHEeHUs NapaMeTpoB.
RUN HOLD
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6.0bHOBJIEHUE NPOLUNBKA

OTKpoiiTe NnporpaMmMHoe o6ecrnevyeHmne ans 06HOBIEHUS HA KOMMbIOTEPE,
coefjMHMTE KOMMbIOTEP U YCTPOMCTBO ¢ noMowblo USB-kabens, 3atem,
yAepXu1Bas HaxaTou Knasuwy W , HaXMUTE KNaBuLWY NUTaHUS o , 4TO6bI
nepenTH Ha cTpaHuULly o6HoBNeHUs. HakoHel, BbiGepuTe COOTBETCTBYOW e
06HOB/IEHME NPOLIMBKYN Ha CTPaHULIE KOMMbIOTEPa, YTO6bl 3aBEPLINTD
06GHOB/IEHWE NPOLUUBKM.

7.AHAZIN3 TUMUYHbIX MPOBJIEM

B: Kak onpepennTb, NOIHOCTLIO U 3apsixeHa 6aTapes?

0: lMNocne NosHow 3apsAAKN akKyMyiSTopa MHAMKATOP 3apsKN U3MEHUTCS OT
KPaCHOTO K 3e/1eHOMY.

B: MouyeMy TecTOBblii CMrHan NPOAO/MKAET TPACTUCL U3 CTOPOHbI B
CTOPOHY M UCNPABUTb HeNb3A?

0: HanpskeHue Tpurrepa Heo6XOAMMO OTPEryANPOBaTh, MOKA3aHO XenTow
CTpenkoit cnpasa. B pexume Tpurrepa HaxumanTe KnaBuILN «BBEPX» U
«BHU3», 4TOGbI OTPEryNIMpoBaTh HanpseHue Tpurrepa. Mocne HacTPoiku
XeNTON CTPeNKU MHAMKATOpa MEeXAy BEPXHWUM W HUKHUM 3HA4YeHUsMU
(opMbl CUrHana MOXHO 3anyCcTuTb 1 3ahMKCUPOBATL CUTHAN.

B: MoyeMy HeT cUrHana NpuU U3MEpPeHUN aKKyMynsTopa Wau ppyroro
WNCTOYHUKA NOCTOSAHHOIO TOKa?

0: CurHan 6aTtapev npepacTasaseT coboi CTabUNbHbIM CUFHAN NOCTOSHHOTO
Toka 6e3 KpuBOW.OTperynupyiiTe 4yBCTBUTENBHOCTb MO BepTUKanu B
peXxwume CBS31 NO NOCTOSIHHOMY TOKY, ByAeT cMelyeHHasi BBEPX UM BHU3
npsiMasi iMHus. Ecav 3To cBsi3b N0 NepeMeHHOMY TOKY, He3aBUCUMO OT TOTO,
KaK Bbl ee HacTpowuTe, hopMbl BO/THbI He ByfeT.

B: Mouemy usmepeHHas c¢opma curHana cetu 220 B He sBasietcs
CTaHAAPTHOW CUHYCONAOIA C UCKaXKeHUeM?

0: CeTb 3/1EKTPOCETH, KaK NPaBuUIO0, 3arpsisHEHa U CoepXUT 6oee BbICOKMUE
rapMOHWYecK1e cocTaBnsoWMe. 3TN rapMOHUKM HaKNafbIBalOTCs Apyr Ha
Apyra, No3ToMy Ha CUHYCOWAe MOSIBASAETCS WCKAXEHHbI CUHYC, 4TO
SIBNSIETCSI HOPMasibHbIM siBfieHneM. OBblYHble CUTHaMbl CETU - 3TO BCe
VNCKaXKeHUs, 3TO He npobiema camoro ocuunnorpada.
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B: Mouemy nony4arorcs napameTpbl UOJOB U €MKOCTU NPYU N3MEPEHUn
MOSFEToB 1 IGBT?

0: lMockonbKy HanpsxeHne BKAOYEHUS nnu BbikaodeHns MOSFET unn IGBT
npesbiwaeT 5 B (MakcMManbHOEe HampshkeHue MUTaHUs MUKPOCXEMbl),
MOSFET nnn IGBT He MOryT HOpMasbHO BK/KOYATbCSA UMW BbIK/KOYATLCS,
MO3TOMY MOXHO 13MePUTb TONBKO UX 3KBMBANEHTHbIE MapameTpbl.

TEXHUKA BE3 ocC

@Tllocne nonyyYeHns yCTPOMNCTBA UCMONb3YIiTe €ro Noc/e NoHON 3apsAKu.

@lpy  M3MEpeHWM  BbLICOKOrO  HAMpsDKeHWs  He  npuKacaiiTecb K
MeTanMYeckum yacTam ocuunnorpacda Bo u3bexaHue MoOpaxeHUs
3NEKTPUYECKUM TOKOM.

@CrapaiiTech He MPOBOANTb TECT BbICOKOTO HAaNpshkeHUsi BO BpeMsi 3apsiaKu.

@He ycTraHaBnuBaiiTe NpubOpP B HEYCTONYMBOM MECTE WU TaM, FAe OH MOXET
nogBepraTbCst CUNbHbIM BUBPALMAM.

@He ycraHaBnuBaiiTe npubop B MecTax C MOBbIWEHHON BNAXHOCTBIO,
3aMbIIEHHOCTbIO, MPAMbIMY CONHEYHbIMU /lyYaMu, Ha OTKPbITOM BO3Ayxe
wnn B6}1I/I3VI WMCTOYHMKOB Tenaa.

@O6HOBNEHMe NpolwnBKY Yepe3 USB nogaepxusaet Tonbko WIN10 u Bbiwe,
3anpeliaeTcs nepetackmBaTb  (ainibl, OTAUYHbIE OT  BbIMyLEHHON
NPOWUBKU. B NPOTMBHOM Ciyyae BenvKa BEpPOSTHOCTb HeMonpaBUMbIX
nocneacTBuil.

@[prbop NUTaeTcs OT BCTPOEHHO Nepe3apshkaeMol nuTueBoii 6atapeu 3,7
B. Mpu [AWTENbHOM WCMONb30BAaHUM UCMONb3yiTe agantep NuTaHus,
4TO6bI NPOAINTL CPOK CNYXBbI 6aTapen.

@Ecnv npubop He ByaeT UCMOMb30BaTLCs B TEYEHUE ANUTENBbHOMO BPEMEHH,
nepef xpaHeHueMm ero cnefyeT paspsauTb fo 3,7 B, a Takke 3apsxaTtb u
pa3pskaTb Kax/ablii KBapTan.

@/[lns 3apsAKU UCMONMb3yWTe HanpsikeHWe B [vanasoHe, yKa3aHHOM B
pyKoBopcTBe.

@lpy ncnonb3oBaHWKM pexwuma ocuunnorpada obpaTTe BHUMaHWe Ha
BbI6OP 3aTyxaHus 1X/10X, 3aTyxaHue ocuunnorpacda fOMKHO 6biTb Taknm
e, KaK 3aTyxaHue Lyna.

@Mpy KanubpoBKe HEOBXOANMO OTCOEAUHWTL Lyn BNC wunn 3akopoTuTb
NONOXKNTENbHbIV 1 OTPULLATENBHBIN NOtOCA Liyna.
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9. CBA3b C HAMU

Bcem nonb3oBatensm FNIRSI cBsizaBwMMcA ¢ Hamu, Mbl obewaem
YAOBNETBOPUTE/IbHOE peLleHue + ONoJIHUTENIbHO 6 MecsALEeB rapaHTUmn
BHarpapy 3a Bauly nogaepxky!

Mexay Npo4um, Mbl CO3/,a/1U UHTEPECHOe Coo6LLeCcTBO, U NpUriawaem
NPUCOeANHUTLCS K KOMaHAe pa6oTHukos FNIRSI.

Shenzhen Fnirsi Technology Co., Ltd.

Shenzhen FNIRSI Technology Co.,LTD.

App:West of Building C,Weida Industrial Park,Dalang Street,
Longhua District,Shenzhen,Guangdong

E-mail:fnirsiofficial@gmail.com (6usHec)

fnirsiofficialcs@gmail.com(nopaepxka) .
Tel:0755-83242477 / +8613536884686 http://www.fnirsi.cn/
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