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1. O6bwume npasuna 6esonacHoCTH

O3HakombTeCcb CO CaeayllWuMmM Mepamu NpeaocTOPOXKHOCTH, YTObObl M3bexaTb TpaBm U
npeaoTBpaTUTb MNOBPEXAEHME [AHHOIMO YCTPOMCTBA WMAW NOObIX MNOAKAOYEHHbIX K Hemy
YCTPOMCTB. YTOObI M36eKaTb NOTEHLMANbHbIX ONACHOCTEN UCMNONb3YITE 3TO YCTPOMCTBO TO/IbKO TaK,
KaK 3To npeanucaHo. O6cayxusaHue U peMoHmM OOAXCHbI 8bIMOMAHAMb KeAAupuyUpOBaHHbIE
crneyuanaucmel.

MpeaynpekaeHrue oNnacHOCTU BO3ropaHMA U TPaBMUPOBAHUA.

Ncnonb3yiiTe TO/IbKO COOTBETCTBYHOLWMIA Kabenb NUTaHUA, NpeanucaHHbIi A5 3TOro YCTPOMCTBa
N cepTMOUUMPOBAHHbBIN ANA CTPaHbI, B KOTOPOM NPUMEHseTcA.

MpaBUABHOCTb NOAKAIOYEHUA U OTK/IIOUYEHUA.

MoakntoyanTe NPobHMK K NpUbopy A0 TOro, Kak OH byAeT NOAKIOUYEH K U3MEPAEMbIM LENsAM.
OTKAnoYanTe NPOB6HWMK OT WMHCTPYMEHTa TO/NIbKO MOcCAe TOro, Kak OH byaer OTKAYEH OT
n3Mepaembix Lenewn.

3asemneHue yCTpPoucTBa.

3TOT Npubop 3a3eMnneTcs NocpencTBOM 3a3eMAAOLWEro NpoBoAHMKa B Kabene nutaHus. Bo
n3berkaHmA yaapa 3/1eKTPUYECKMM TOKOM 3a3eMA0LWMIA NPOBOAHMK AO/IXKEH ObITb MOAKNOYEH
K 3a3eM/JIeHMI0 B CeTU NuUTaHuA. MNepesn Tem, Kak MNOAKNOYATLCA K BbIXOAHbIM MM BXOAHbIM
Knemmam cnegyet ybeanTbCs, YTO YCTPOMCTBO HAAEKHO 3a3EMJIEHO.

HpaBManoe noaxknw4yeHue I1p06HMKa.

3asemnsloWwmii NPoOBOAHMK MPOBHMKA — npegHasHayeH ANA MNOAKAYEHMA K MoTeHuuany
3a3em/ieHus. He nogKkntoyalite 3a3emMnsaoWwmii NPOBOAHMK K NOBbILLEHHOMY HaNPAXKEHUIO.

MpoBepKa BceXx HOMUHANbHbIX 3HAYEHUA KNeMM.

Bo n3berkaHWe BO3ropaHua UAM yaapa 3NEKTPUYECKMM TOKOM MPOBEPANTE BCE HOMWMHANbI U
MapKUPOBKY Ha npubope. lNepen Tem, Kak BbINOAHWUTb MoAKAtovYeHWe, obpalwaiTech K
PYKOBOACTBY MO 3KCNAyaTauuu Ana noaydeHua nogpobHon MHbopMauuM O MapKUPOBKE U
HOMMHA/IbHbIX 3HAYEHUAX BbINONHAEMbIX COeAUHEHWNIA.

He pabotatb 6e3 KopnycHbIX AeTanen.

He akcnayaTupyinte sToT NpnB0OpP CO CHATbIMM KOPNYCOM MAKN NepeaHeEN NaHenbto.

MU36eraTb OroNéHHbIX COEAUHEHUN Lenei.

He npuKacaiTecb K OroN1I€HHbIM BbIBOAAM COEANHEHUI UM KOMMOHEHTaM LLene, Koraa oHu nog,
Hanps)XeHnem.

He paboTatb npu Ha MUK HEUCNPABHOCTEN.

Ecnn usBecTHa Kakaa-nmbo HencnpaBHOCTb YCTPOMCTBA, HeOBXoaMMO obecneynTb NPOBEPKY U



PEMOHT C MOMOLLIO KBAaNNDULMPOBAHHbIX CMELMANNCTOB.

O6ecneynBaTb XOPOLUYH BEHTUAALMUIO.

He paboTaTb BO BAaXXHOW OKpYXKaloLlen cpeae.

He paboTaTb BO B3pbiBOONacHOM BO3AYLUHOMN cpege.

Copep)KaTb NOBEPXHOCTU NpUbOpa B YUMCTOTE.

MoakntouyeHUe K ceTn NnepemMmeHHOro Toka.

3TOT NPUBOP MOKET BbITb MOAKNOYEH K CETAM 3N1EKTPONUTAHUA ¢ HanpsxkeHnem 100-120VAC
(£10%), 45-440 Ty, wnm 120-240VAC (+10%), 45-66 Tluy. Wcnonb3yinTte Kabenb nuTaHus,
NOCTaBAAEMbIN B MPUHAANEKHOCTAX K NPUOOPY A1A ero NoAKNIOUEHUA K S/IEKTPUYECKON CETH.

MNoakntouunte ocu,vmnorpad) K CeTn NnepemMeHHOro Toka C NOMoulbko Kabensa NMNTaHUA, BXoAALWLEro
B KOMMJIEKT NocTaBKu. Bkatounte I'IpM60p, Ha*aB Ha BbIK/1lOYATENNb NNTAHUA, paCI'IOI'IO)KEHHbIl‘a B
NEBOM HUXXHEM yray nepe,u,Heﬁ naHenu. Ecam an6op HE BK/IIOYAETCA, NpoBepbTE HAAEKHOCTb

noaKn4YeHnA Kabensa nutTaHus u Y6e,CI,VITECb, yTo I'IpM60p noaKNnw4YeH K UICTOYHUKY NMUTaHUA.

I'IepeKmoanenb nUTaHUA:

[Ons BbIKNOYEHMS NpUbOpPa HAXKMUTE BbIKAOYATE b MUTAHUA.
BHumaHue!

Bo wu3bexaHWe noparkeHua 3SNeKTPUYECKMM TOKOm ybeputecb, 4TOo npubop npaBUAbHO
3a3eMNeH.

2. BBegeHue

FeHepaTop OYHKUMOHANbHbIM/CUrHaNoB npousBonbHol ¢opmbl cepun HDG3000 ssnsetcs
MHOTOQYHKLMOHANbHbIM FrEHEPATOPOM CUTHAIOB, KOTOPbIN BKAOYaeT B cebA GyHKLMOHANbHbIN
reHepaTop, reHepaTtop CUrHaNOB MPOW3BONbLHOM (GOPMbI, reHepaTopbl LWYMOB, MMMY/bCOB,
rapMOHMK, aHaNOroBbIA/UNPPOBOI MOAYNATOP, U3MEPUTENb HaCcTOTbl U Apyrue GyHKUUK.



2.1. NepepHAaa naHenb

No. |OnucaHue No. OnucaHue

1 KHOMKa BK/1/BbIKA NUTaHUA 7 Pyyka peryanposku

2 KnasuaTtypa nporpaMmHbIX QYHKLNM 8 LUndposana knaBuatypa

3 KnasuaTtypa pyHKLMOHaNbHAA 9 LCD aucnnen

4 Bbixog kaHanos CH1 n CH2 10 KHONKa npeaycTaHOBAEHHbIX NapamMeTpoB
5 MNepekntoyaTenb BbIXOAA KaHANOB 11 KHonKa «[Momoub»

6 KHonNKun HanpasneHuA 12 USB-nopt
2.2. 3aaHAA NaHenb

No. |OnucaHue No. OnucaHue

1 Bbixog, CH1/CH2 SYNC 5 Bxop, cuétumKa

2 Bbixog, CH3 SYNC 6 MNoakntoueHne USB ycTpolicTBa

3 Bbixog CH3 7 He340 3amKa 6e3onacHocTH

4 Pa3zbém Bx/Bbix 10MHz 8 Pa3bém ceTeBoro Kabens nutaHus




2.3. UnTepdeic nonb3osarens

No. |OnwucaHue No. OnucaHue

1 Bknaaka Bbibopa gucnnen KaHana 4 KoHdurypauyma kaHana
2 MapameTpbl KaHana 5 MeHto

3 BbibpaHHaa dopma curHana - --

YcraHOBKa fA3blKa MHTepdeiica

leHepaTop CUTHANOB NOAAEPKMBAET KUTANCKMUIA N aHTZIMNCKUNA A3bIKM MeHto. Haxkatuem [Utility]
> Language Bbi6MpaeTca Tpebyemblii A3bIK.

2.4 cnonb3oBaHMe BCTPOEHHOM NOMOLLM

leHepaTop cepmmn HDG3000 npeaocTaBAAOT BCNOMOTraTeNbHYO MHGOPMALIMIO, KaK MO KaxKaoM
dYHKUMOHAIbHOW KHOMKe nepeAHein naHenu, Tak U no nHrepdency otobpaxkaemoro gaucnies.
Monb3oBaTeNlb MOXET NPOCMaTpPMBaTb BCMOMOraTesibHyt0 MHGopmaumio B Ntoboe Bpema npwm
ncnonb3oBaHMK npubopa.

1 HakmuTe KHOMKY Ha nepeaHel nNaHeNW, 3aTeM HaXMWUTe KHOMKY MaHenu wau
KnaBmaTypbl NPOrpammMHbIX GYHKLUWUI, MO KOTOPbIM HYXKHO MOJIYYMTb MOMOLLb, W Ha Aucnnee
npubopa byaet otobparkeHa MHPOpMaLUA 0D 3TOM KHOMKe.

2  Ecnn B oTobpaxkeHun WHPopmauuu npeactaBneH BblbOp KaKMx-MMBO CcmeHstowmxca
0603HayeHuMi, NONb30BaATE/Ib MOXKET, Bpalllas pPy4Ky Bblbopa, BbibpaTb Ntoboe 0603HaUYeHne U
HaaTb Py4YKy ANA BBOAA pe3y/nbTaTa Bbibopa B COOTBETCTBYIOLLEM MYHKTE.

3 HaxaTuem KHOMKu NOBTOPHO BbINO/NIHAETCA BbIXO4 U3 d)yHKLI,I/IM NOMOLLMN.



3. MeTopa yCTaHOBKU NapameTpoB

MapameTpbl YCTAaHABAMBAOTCA C MOMOLbIO UMOPOBOM KNAaBMATYPbl WUAU PYYKK , anAa
3aBepleHuA paboTbl UCNONb3YIOTCA KHOMKM CO CTPENKAMM.

3.1. Uudposas Knasmuatypa

LindpoBan KnaBmaTypa COCTOUT U3 CAeAyOWMX YacTen:
1. Undposblie KnaBum

Undposbie KnaBuwm oT 0 go 9 MCNONL3YIOTCA A4 HENOCPeACTBEHHOrO BBOAA KENaembix
3HaYeHW NapameTpoB.

2. flecATUYHAA TOYKA

Haxkmute Knasuily, 4To6bl BCTaBUTb AECATUYHYIO TOYKY B TEKYLLUIN KypCop.

3. KnaBMiua 3HaKa

3HaKoBasA KnaBula «+/-» UCNONb3yeTcA ANA M3MEHEeHMs 3HaKa napameTpa. lpu nepsom
HaXaTUM KNaBULWIM NOABNAETCA 3HAK «-». [IpM MOBTOPHOM HAX¥aTUM KNAaBULIM 3HAK MEHAETCA Ha

«+».

3.2. KnaBuwm co cTpenikamm 1 py4dKa

Knasuuwwu co CTpenKamu:

Mpu BBOAE NAaPaMETPOB KNaBULWIM CO CTPENKAMM UCMOJb3YIOTCA AR NePEMELLEHUS Kypcopa ann



BbIOGOpa pefaKTMPyemoro B AaHHbI MOMEHT buTa.

Mpv pesakTMpoBaHMM UMeHN daiina KNaBuLLM CO CTPEIKAMMU UCMONb3YOTCA A8 NepeMeLLeHns
NOJIOXKEHUA Kypcopa.

Pyuka:

o B pexxume peaKTUPOBaHUA NapameTpa NoBepHUTE PyYKy, YTobbl yBEMUYUTD (MO YacOBOW CTpesKe)
WU YMEHbLLWTL (MPOTUB YaCOBOM CTPE/IKM) MapameTp C YKa3aHHbIM LLIArom.

° Mpu peaakTUpoBaHUM MMeHU alina pydyky MOXKHO WCMO/Ib30BaTb AN BbibOpa pPas3/IMYHbIX
CMMBOJ/IOB Ha NPOrpaMMHON Knasuatype.

° MNepenaute B [Wave] > Arb > Type > Custom. Py4yky MOXHO MCNOb30BaTh A4/1A BbibOpa pas/iMyHbIX
¢$aitnoB npon3BobHOM GOPMbI.

. Mpu BbINONHEHUM GYHKLMM COXPAHEHWUSA M BbI30BA PYYKY MOXHO MCNO/b30BaTb 415 Bbibopa mecTa
coxpaHeHus ¢dainos nnau ¢annos, KOTopble HEOOXOANMMO NPOYNUTATb.

4. YpaneHHoe ynpasnieHue

leHepaTtop cepun HDG3000 mosKeT yCcTaHaBANBaTb CBA3b C KOMMbIOTEPOM MO UHTepdelicy USB u
yNpaBAaTbCcA yAaNEHHO. YaanéHHoe ynpasneHne 6asmpyeTca Ha CTAaHZAPTHbIX KOMaHAax Ans
nporpammmpyembix MHCTpymeHToB, SCPI (Standard Commands for Programmable Instruments).

4.1. YcTraHOBKa nNporpammHoro obecneueHms

Monb3oBaTeAn MOrYT 3arpy3nTb NaKeT NPUKAALAHOro NPOrpammHoro obecrneyeHus ¢ camTa
supereyes.ru: https://supereyes.ru/catalog/waveform_generator/hantek_hdg3012b/

3anyctuTtb ¢ann Setup.exe ABOMHbBIM KAMKOM MbIlIM M YCTAHOBUTb NPOrpammHoe obecrieyeHune
B COOTBETCTBMM C PEKOMEHAALMAMMU MOMOLLHMKA YCTAHOBKM. [ocne 3aBeplleHMA YCTaHOBKMU

MKOHKa NPUA0OKEHNA NOABUTCA Ha pa6oqu CToN1€ KOMMblOTEPA.

4.2. YcraHOBKa nakerta 6ubamnorekun Keysight 10 Libraries Suite

www. keysight.com

3arpysute HoBewnwyto Bepcuto |0 Libraries Suite c calita Keysight:

MoXHO TaKe 3arpysmtb NakeT nporpammHoro obecnedyeHusa ¢ opuumanbHoro camta Hantek.
JBOMHbIM KAMKOM MbiK 3anyctute nporpammy |0 Libraries Suite n yctaHosBuTe eé. B
CoOTBETCTBMMU C MHPOopMaLmel 06 yCTaHOBKE NOLIAroBO BbINOJIHUTE peKoMeHAaLUMn. YCTaHOBKa
MOYKET 3aHATb HECKOJIbKO MUHYT.



Mocne 3aBepleHNa yCTaHOBKK paboTatoutee npunoxkeHue |0 Libraries otobpaykaerca B npaBom
HUXKHEM Yy SKpaHa.

1. Bkawuutb npubop. MNoakntoumtb reHepaTop K KomnbioTepy USB-kabenem. [pansep
YCTaHOBMTCA aBTOMAaTU4YecKu. [locne ero ycnewHoOM YCTAaHOBKM MO/Ib30BATENO BMAHA
nHpopmauma o gparisepe ucnetyepe yCTPOUCTB:

2.  LLUénkHyTb mblwKoM no nkoHKe Keysight 10 Libraries Suite B npaBom HUXKHEM yray sKpaHa
“ BbIbpaTb HACTPOMKY nogKkatoveHuna "Connection Expert". Nonb3oBatenb moxKeT HabawAaTb
nHdopmaumio 06 ycTpoiicTae.

3. B cnyyae HeyaayHoOM YCTAQHOBKU LWENAYKOM MNPaBOM KHOMKU MbIWM MHULMUPOBATb
nepeycTaHOBKY ApaliBepa BPYYHYIO M YKa3aTb NpaBubHbINA NycTb K ¢ainy: C:\Program Files\IVI
Foundation\VISA\IVI USB Staging\b841aa80\Windows.



4.  [1BOMHbIM LLENYKOM MO MKOHKe Ha paboyem ctosie “HDG-xxxx” OTKpbITb NpUiosKeHue yctponctea HDG.
B pe3synbTate reHepaTop YCMEWHO MOAKAYEH K KomnbitoTepy. MOoXKHO Habnwpatb cocTosHue
«MNoakntouéH» («Connected») B KONIOHKe cTaTyca.

4.3 UHTepdeiic nonb3oBaTens Ha KomnbloTepe
[IBOMHbBIM LLLENYKOM NO MKOHKE NPOorpaMmbl Ha paboyem cTone 3anyctute NPUNOKEHWE NOC/E ero

YCMNeLWHOM YCTaHOBKM U NOAKNIOYEeHNA 060pyaoBaHuA. ByaeT oTobpakéH cneayowmnin nHtepdeic
nonb3oBaTens:

No. |OnwucaHune No. |OnucaHue

1 CTpoka meHio 4 CocTtoaHune coeanHeHUA
2 NHCTpymeHTapuit 5 MaHenb ynpasaeHua

3 dopma curHana -- --

4.4 NMonyueHune nHpopmauum o6 ycrpoiictse

Haxatb [Utility] >System Info ana nonyyeHunsa nipopmaumm o6 ycTpolicTee, BKIKOYAOLWLEN MOAENDb,
CEPUNHbIA HOMEP M BEPCUIO NPOrpaMmmMHOro obecrneyeHus.





