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MEMEOH 15004 - 310 nopTaTtuBHbIN LMGPOBOI HeTbIpéx-
KaHasbHbIM ocumnnorpad Ha 6ase 32-6utHon nnatdopmbl ARM
Cortex-M3, npegHa3HauYeHHbIN 415 peLleHns HxKeHepHbIX 3a4a4
06Luero HasHadeHws. Vicnonb3osanwe M/INC (nporpammurpyemas
noruyeckas MHTerpanbHas cpeaa), v BHewHero ALM (aHanoro-
unbpoBoit  npeobpazosaTens) MNO3BOMAET  3HAUMTEsbHO
YBe/MUNTL CKOPOCTb 06pPaboTKM gaHHbIX.  [Mpubop umeeT
avcnnen 320x240 Touek, mini-USB nopT w BCTpoeHHbIM gncK

pa3mepom 2 Mb gna xpaHeHVA ocumnaorpamm.

YCAOBHbIE OBO3HAYEHUA

VAN

OBPATUTE OMACHOCTb NOPAXEHNA BO3MOXHO
0COBOE BHUMAHWE 3/1. TOKOM MOBPEXAEHWNE
NPUBOPA
B3PbIBOOMNACHO [IBOVIHAA 130/1AUMA XUMWYECKUI
NPUBEOPA NCTOYHUK

NMUTAHNA
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CNEUMAABHOE 3A9BAEHUE

KomnaHua octaBnset 3a coboit npaso 6e3 cneunansHoOro yeeaom-
NeHVE, He yXYALLaA NoTPebuTensCKnX CBOMCTB Npubopa M3MeHUTb:
AM3aliH, TeXHWYECKMEe XapaKTepUCTVKY, KOMI/IGKTaLMIO, HacToALLee
pyKoBoacTBo. [laHHoe pyKOBOACTBO COAEPKUT TO/bKO MHOpMaLmD
06 1CMob30BaHMK, NPeaynpeXKaatoLLIMe coobLleHVs, NpaBuna Tex-
HVKM 6@30MacHOCTM 1 Mepbl NPeA0CTOPOKHOCTM MPU UCMO/b30BAHUM
COOTBETCTBYHLLMX U3MEPUTENbHBIX GYHKLMI 3TOro npubopa.

OCOBEHHOCTU

m 4 kaHana (2 aHanorosbix A,B kaHana u 2 umdpossix C,D kaHana)
= BCTpoeHHbI MHOropyHKLMOHabHbBIN reHepaTop

= B komnnekTe 2 Wwyna

= [lonoca nponyckanma ao 8 My,

m 72 MBbI6/CeK ane BCeX aHan0roBbiX KaHanos

= PazpagHocTtb ALM - 8 61T

= [1nnHa 3anncK ocumMnnorpamMmmel Ha Ntobom KaHane go 4096 Touek
= [lo 54acoB paboTbl 6e3 nog3apagku

= MatemaTuueckme pyHKLMK

= HacTpanBaemble 3meputenm

= 3apagka ot USB

= bonblUoe KoNMYecTBo HAaCTPoeK

= [logKo4eHne K KoMMbloTepy
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COBETbI MO BE3OMNACHOCT

- YT06bl M36eyKaTh CAYYANHOrO NOPaXKeHWs 3MeKTPUHEeCKUM

TOKOM, MPaBuAbLHO 1 6e30MacHoO UCMob30BaTh NpUGop 069-

3aTeslbHO M3yuMTe B STOM PYKOBOACTBE MpeayrnpexaeHus u

npaBwaa MCnonb3oBaHuA gaHHoro npubopa. Kpome 3Toro
HEeo6X0AMMO 3HaTh CreayoLmMe Mepbl NPeaoCTOPOKHOCTH, HTO6bI
n3berkaTb TPAaBM 1 He NOBPeAMTL NpoBepaeMble Nprbopbl 1 06opy-
[0BaHVe.

- Bo usberkaHve nospexkgeHva ocumnnorpada mav obopy-
[0BaHNA - He MoAK/IHaiTe Wynbl ocuunnorpada K pabora-

a"@ tolemy o6opygosaHuio unun npubopy. CobntogainTe NopaaoK

MOAKIOYEHNA U OTK/IHOUEHUA U3MepHTesIbHbIX LLyMoB. Kpome
3T0ro HeobxoanMo Cobt0AaTL NPABWAA raNbBaHNYECKON Pa3BA3KM
MesKay nprbopamm.

+ ByasTe BHUMaTeIbHbI NPY NOAK/YEHUM LUTEKePOB K pasbémam
ocumnnorpada - oLMboYHOE NOAK/HUEHVE MOMKET BbIBECTU OCLMA-
norpad unun nposepsemMoe 0bopyaoBaHve 13 cTpod. He nogasaliTe
Ha BXoabl «A» 1 «B» ocumnnorpada curHan 6onee =40Vp-p(x1), a
Ha Bxoabl «C» 1 «D» He 6onee +15B. 3To BbIBeAeT ocumnnorpad v
cTpos.

- He VICI'IOI]bByVITE Lynbl He NpegHa3Ha4YeHHbIe
ANA AaHHOro ocumnnorpatba.

+ He npoBoguTe namepeHva nNpuW MOBbILLEHHON BAAXHOCTU U C
B/I2XKHbIMWU pyKamu, He npuKacaiiTecb BO BpeMsA U3MepeHns K 0T-
KPbITbIM TOKOBEAYLLMM MPOBOAHNKAM.

+ He npoBogyuTe M3MepeHVe BO B3pbIBOOMACHOM Cpeae, T.K.
Mpu M3MepeHUM BO3MOMKHO MCKPOOBPasoBaHue, YTo MOXKeT
MpUBECTY K B3pbIBY.

+ 3awmTuTe ocumnnorpad OT NonagaHvs BHYTPb Kopryca BAaru,
MbifK, BbICOKOAKTUBHBLIX PacTBOpWTenei, U rasoB Bbi3bIBAMOLLMX
Koppo3wio. [MogaeprKuBaiiTe NoBepXHOCTL NpUbopa B YACTOM U Cy-
XOM BUAe. IKCNAyaTauma C NoBpeKAEHHbIM KOpPryCoM UK Lynamm
CTpOro 3arnpeLleHa.



+ Ecnv B nprbop nonana Bnara wam *KUAKoCTb HeMeaneHHO BbIK/H0-
unTe NPUGop 1M 06pPaTUTECH K AMACPY U B CRPBUCHLIN LIEHTP.

- Ecm B npubope o6pasosanca KoHgeHcaT (UTo MokeT
6bITb BbI3BaHO PE3KOM CMEeHOI TeMnepaTypbl OKpy*KatoLLero
BO34yxa) — HEOBXOAMMO He BK/uas ocumnnorpad, Bolaep-
aTb NpY KOMHATHOW TeMrnepaType He MeHee 2 YacoB.

COBETbI MO 3KCMNAYATALUU
AKKYMYAATOPA ﬁ

YT06bI aKKYMYNATOP CAIYKWA 00 — PEKOMEH/AYeTCs NpUAepHK1BaTh-
€A 06LLYMX MPABWA 33PAAKM M SKCNAYaTaLMKM aKKYMYIATOPOB, @ IMEHHO:

- 3apAKaTb aKKyMynATop MONHOCTLIO MOKA 3apaaKa He npekpa-
TWUTbCA (MOracHeT KPacHbIN MHAVMKATOP a 1eBOM BepXHEM yry);

+ HaumHaTb 3apakaTb akKyMynaTop, KOrga OH MoYTU NOMHOCTLIO
paspseH;

+ He ucnonb3oBats npu Temnepatype Huxke 0°C;
+ He vcnonb3oBaThb HenpeAycMOTpeHHbIe 3apsAaHble YCTPONCTBa;

- He xpaHuTe npnbop c paspaxeHHbIM akKyMysIATOPOM, Nepuoam-
YeCKM NpoBepAiTe COCTOAHME aKKyMy/aTopa 1 3apaxanTte npu
HeobxoaumMocTy;

+ XpaHeHvie pa3paAXKeHHOro akKyMynaTopa CWbHO COKpallaeT
CPOK ero cy»obl.

NEPEA NEPBbIM UCTTOAB3OBAHUEM

Mocne npuobpeteHus ocumnnorpada MereoH 15004, pekomeH-
flyem npoBepuTb NPMBOP M YNaKOBKY Ha OTCYTCTBUE MexaHuye-
CKUX U ApYrux NMOBPeXKAeHUN, BbI3BaHHbIX TPAHCMOPTUPOBKOM.

Ecnun ynakoBKa NoBperkaeHa, CoOXpaHUTe eé 0 Tex nop, Nnoka oc-
unnnorpad v akceccyapbl He NPONAYT NOAHYO NPOBEPKY.

6

BbICTPA4 NMPOBEPK

MpoBepsTe NprBop 1 akceccyapbl Ha paboTocnoco6HOCTL, 4718 3TOrO:

« BrntounTe ocumnnorpad 1 4oKaMTECh NOABIHWA HAaYabHOMO

3KpaHa;

« MogrntounTe LLyn ocumnnnorpada K BbIXOAY BCTPOGHHOMO reHepa-
TOpa, Ha 3KpaHe 4osKeH 0To6pasnTLCA MeaHap (Mo ymMonyaHmio)
amnautygoi ~2,8Vpp., nyactotoi 10KM.
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PYHKUNMU KHOMOK

1.
2.
3.

+ KHonka «[lyck/nay3a» - 3anyck U OCTaHOBKA ropWU30HTanbHOM
pa3BépTKy;

KHonKa «MeHo» - BbI30B CUCTEMHOM0 MeHH;

+ KHonka «/3mepuTtenn» - KopoTKoe HaaTue — BbI3OB OKHa
€ 8 usmepuTenamu, 4/IMHHOE HaXKaTue — BXOA B MEeHH0 HacTpoK-
K1 u3mepuTtenei;

- KHonka «Mepexogy - Mexay 0671aCTbto KaHanoB 1 06/1aCTbH0 Ha-
CTpoex;

- TpéxnosnumoHHan KHorKa «Hactpoiika/Bei6op» - (Bnpaso/sne-
BO) - 419 HACTPOIKK BbIGPaHHOro NapameTpa, (HaxaTue) - 4na
BbIbOpa MexKay NapamMeTpamMu BHYTpU rpynnbl;

[1ByXN0O3VLMOHHaA KHOMKa «HaBurauma» - ana nepexnoyeHmn
Medy rpynnamv napameTpoB.

MHAUKATOPbI-NMEPEKAIOUATEAU
HA AUCTIAEE

VHAMKaTOp OCTaBWwerocs 3apaaa akkymynatopa
VIHavKaTop cTaTyca ropusoHTanbHOM passeépTku (paboTa/naysa)

VHAMKaTop-nepexstoyaTens BXoaa KaHana «Ax»
(OTKPbITLIN/3AKPbITbIA/BbIKAOYEH)

VHavkaTop-nepeknoyaTens «Bonkt/en» kaHana «A»
(0,02...10B/en, c warom 1-2-5)

MHanKaTop-nepexstouaTens BXxoaa KaHana «B»
(OTKPbITLIN/3AKPbITbIA/BbIKAOYEH)

MHavkaTop-nepekntoyaTens «Bonbt/fen» kaHana «B»
(0,02...10B/en, c warom 1-2-5)
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7. VHgmKaTop-nepeKkntoyaTenb Bxoga KaHana «C»
(BKMHOUEH/BBIKAHOYEH)

8. WHavkaTop-nepekntoyaTesnb BXoda KaHana «D»
(BKNIOUEH/MaTEMaTVIKa/COXPaHBHHaA 0CUM/I0rpamMma)

9. HgnKkaTop-nepekntovaTens perkuma ropu3oHTanbHOMN
pa3BépTKM (@BTOMATUHECKMIA, CTAaHAAPTHBIN, OAMHOUHBIN,
Mea/IeHHbIN, KAYLLIA)

10. InankaTop-nepekntoyatens Bpema/fen
(0.1mKc...Tcex, c warom 1-2-5)

1. NHamKaTop-nepeKntoyaTens GopMbl reHepaTopa
(MeaHap, cMHycounaa, TpeyronbHUK, Nna)

12. nankaTop-nepekntoyaTesb 4acToThbl reHepaTopa:
1) meangp 10Mwu...2mMy c warom 1-2-5, ganee 4, 6, 8mly

2) crHycomaa, TpeyronbHuK, nuna 10Mwu...20k M ¢ warom 1-2-5)

13. iHavKaTop-nepexntoyaTens ckeaxHocTv reHepatopa (10...90%
- TO/IbKO AN1A MeaHapa)

14. lnarvKaTop-nepeKkntoyaTenb pexnma 3anycka Tpurrepa
(kananbl A, B, C,D)

15. PerynaTop ypoeHa 3anycka tpurrepa (= 3,8B, war 40mB)
(KaHanbl A/B/Kypcop CKpbIT)

16. MepemeLleHne BepTUKabHbIX Kypcopos V1, V2
(A/B/Rypcopbl CKpbITbI)

17. NMepemeLleHne BepTUKabHBIX Kypcopos T1, T2
(BKAOYEHbI/BbIKAIOYEHbI)

18. NepemeLlLeHve ocumanorpamMmmbl No BepTUKaNu
ans BbibpaHHoro KaHana (A, B, C, D)

19. NMepemeLleHne BUAMMON 061aCTV FOPU3OHTAIbHO
no ocumnnorpamme
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20. PerynaTop-nepeKtouaTens noaoseHus Kypcopa TO LiBeToBOe BbligeneHne nepexntoyaTeneit, perynaTopos U MHAMKATO-

(BK/IOUEH/BBIKNIOUEH) POB - COOTBETCTBYIOT KaHasy B KOTOPOM MPOVUCXOAMT perysnpoBKa:
nepeK/iloHeHVe Mexay KaHanamuy Uan BHYTPY rpynibl NPOU3BOAUTCA
21. iHanKaTop-nepekyaTteb A/1Hbl COXpaHAeMOoi HaXKaT1eM KHOMKM «BbiBopy:
OCLMAIOrPaMMbI

+ CUHUI - KaHan «A»

22. MNepekntoyaTens COXpaHeHUA/BbIXoaa

23. NHgyKaTop 061acTv HACTPOEK — 0TobparkaeT 3HaueHve
perynupyemoro napameTpa, He MMetoLLero CO6CTBEHHOMO

« KénTbih - KaHan «B»
« MypnypHbIf - KaHan «C»
+ 3enéHbli — KaHan «D»

MHAMKaTOopa “ .
A P . OpaHH(eBbIVI — FOPU130HTaNbHaA pa3BepTKa

24. Kypcop T2 « Benbiil — ckpbITVe Kypcopa, (CUCTeMHBIN MHAMKATOP)

26. Kypcop T1(coBmecTHo ¢ Kypcopom T2 ucnonb3yroTcs NPOrPAMMUPYEMbBIE USMEPUTEAU

ANA 3MepeHna aNnTenbHOCTU Mmexxay HVIMM) HACTPO“KA

25. IHguKkaTop HacTpavBaemMoro namepurens

27. IHanKaTop aAMTenbHoCTY Mexay Kypcopamm T1un T2
28. Kypcop tpurrepa TO - TOUKM 3anycKka Tpurrepa

29. inavkaTop amnanTyabl Mmexkay kypcopamu V1mn V2
30. Ocb KaHana «D» (3enénan)

31. Ocb KaHana «C» (nypnypHan)
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32. Ocb KaHana «B» (kéntasn)

33. Kypcop V2

34, Ocb KaHana «A» (cnHAan)

KopoTKo HaxKMKTe KHOMKY «/3MepuTenm» NosBUTCA OKHO C 8-10 Npo-
rpaMmMupyemMbIMU U3MEePUTENAMMU, Kawablli U3 u3MepuTesnein nmeet
12 HacTpoeK, 04HOBpeMeHHO MoXKeT bbiTb 0TobparkeHo 8 napame-
TPOB, KPOMe 3TOro BepxHuii M3mepuTens aybavpyeTcs B obnactu

35. Kypcop V1 (coBMecTHo ¢ Kypcopom V2 ncnonb3yotcs
[N1A U3MEepPeHVA aMMINTYAbI MEKAY HAMM)

36. Kypcop T - ypoBHSA 3anycka Tpurrepa
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namepuTenein Ne25. Ewé ogHo KOpoTKoe HaxkaTue ybupaeTr OKHO C MATEMATUYECKUE OYH KL',MM
U3MepuTenaMu ¢ gucnnea. [lanHHoe HaskaTtve (2 cex) Ha 3Ty KHOMKY
BbI3bIBAET MEHK HaCcTPOMKK nameputenein. KHomkol «Hasuraumsay - MaTemaTiuieckue byHKLM PeaniaosaHbi B kaHane «D»

Bbl6epuTe HEOBXOANMBIN U3MepuTenb. KHomnKkoi «HacTpoiikay - Bbibe- PesknMbl KaHana «D» 1 onu1caHme GyHKLuiA:

puTe HeobxoanMbI NapameTp. KHonKoii «Bbibop» - BbIbepuTe KaHas.

lMocne HacTpolkM M3mepuTenelt CoXpaHUTe HACTPOVKKU MepeKoya- CH_ (D) - bi6paH BXog Karana «D»

Tenem «SAV/EXT» BHU3Y CnCKa, BbIGepuTe «Sav» 1 HaXKMUTE KHOMKY

«Bbibop». (A +B) - CymMa 0CLMAAOrpaMM KaHanoB «A» 1 «B»

(A - B) - PazHocTb ocumnnorpamm KaHana «A» u «Bx»

OMUCAHUE NAPAMETPOB

FPS - YacToTa 06HOBMEHMA 3KpaHa (CUCTeMHbIN M3MepuTesb) (C& D) - lornqeckoe ymHoxerve (V)

ocumnnorpamm KaHanos «C» 1 «Dx»

Vbt - HanpsxkeHve 6atapem (CMCT@MHbIN M3MepuTent)
(CID) - JNlorvyeckoe cnoxkerve (UIN)
Vpp - HanpsskeHue oT nvka o nvka (kaHansl A,B,CD) ocuunnorpamm KkaHanos «C» n «D»

Vdc - MocToaHHoe HanpaxeHwe (kaHansl A,B,C,D) REC_A - 3arpy3Ka noc/ieaHeii CoxpaHEHHoi

RMS - CpegHexBagpaTuyHoe 3HaueHue Hanpaxenmnsa (kaHansi A,B,C,D) OCLANOrPaMMBbI KaHana «A»

Max - MakcumansHoe HanpsaxeHue (kaHanel A,B,C,D) REC_B - 3arpy3ka nocieaHe COXpaHE8HHOM
ocuMANorpamMMbl KaHana «B»
Min - MunumansHoe HanpsaxkeHue (kaHanbt A,B,C,D)

REC_C - 3arpy3ka nocnegHein coxpaHeHHowm

FRQ - YacToTa curHana (kaHansi A,B,C,D) OCLMIONPAMMI KaHAMA «Co

CIR - AnnTensHocTb nepuogaa (KaHansl AB,C,D)
REC_D - 3arpy3Ka nocnegHein coxpaHeHHowm
DUT - CksakHocTb (kaHanbi A,B,C,D) ocumnnorpaMmbl KaHana «D»

TH - [1n1TensHOCTb BLICOKOro ypoBHs curHana (kaHansl A,B,C,D)

TL - 1nnTenbHOCTL HU3KOro ypoBHA curHana (kaHasst A,B,C,D)
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+ CMHycouga, TpeyronbHuk, mnna - 10 M,..20 KMy ¢ warom 1-2-5

KHonkoit «HaBurauma» nepenguTe B 06,1aCTb HACTPOMKM reHepaTopa.
« meaHap 10 My...2 MMy c warom 1-2-5, ganee 4, 6, 8 mly

MepekntouaTenem 11 - BoibepuTe hOpMy BbIXOAHOrO curHana (CuHy-
covaa, MeaHap, nnna, TpeyronbHuK). Mepeknoyartenem 12 - ycraHo-

BWTE HEOBXOAVMYIO HYACTOTY:
AmMNAnTYAa BbIXOAHOro curHana GuKkcnpoBaHHana = 2,8 B oT nuka go

MepekntouaTenem 13 - BbibepuTe ckBaxkHOCTbL MeaHapa (10...90%)
nuKka.

BCTPOEHHOI'O F’EHEPATOPA

HACTPOUKA

‘NOWBUDE aviou QO.mQMBQ XWQE A¥KNH aH OI3WI0HRhOW J

(809 ""0) bHOW 020HHBOWIOU dWaWwWaLr09e N gog'*Q BNHaXBAUDH 020HHBOWI0U dowbdgnoy aWawn owWNEOX9oaH
Nxe0dgNuUDX BUQ 020WE aWOMN NavaWD0EIOU XIQHWIAUO BUQ OHAU3WNAOIUAIN HOhDHEDHEAMU WnKad NIAHHD[ -,

dMHesoEavoud||

| O1H3W 19d

BaULOUT MLIBh UBHKMH U YaHxdas 8 wexeexdou awArard n
- - - «g» 1 «y» B0UEHEN eXEOdgUUEY Lleigne)
nxgodguuer wkad 8 a1nog "aoveHex uxgodguuey suly
wikad umeud 8 1arvadau dogudu
- cr eroxadau nxwkdares swadg Aqpueis
nnaLyareag ndu aodoloX eadak ‘Hawads nHyodideH Bufy
HOLIOHY BULEXEH BHASE M1D0HWOdI nHmod LoeH sufy exAge q130Hwod) Jazzng
BavLIUT M1I0HdB MOHIveWNLLO UHnod.LdeH Buif BavLIUT 9130HdK y3eg
wwedJorumnoo XxIaHHaHedx03 aaHed exeAdieg 4nq "atewdod ax1aHHEY exefdieg 4nq peoq
wwedJorumnIo XIaHHaHedx03 aaHed exeAdieg 1ep ‘arewdod axi9HHEY exefdieg 1ep peoq
AS) " arewdod WOSO0LINAL 8 SOUBHEM f X3d8
eEUUEHE BUHATa80dU U }|| eH n¥eAdJiaa namoiAravdou sufy ¢ kK ASJ 3Neg
- wwedJorunnio anHaHedxo)
MLl eH B1HaHedX 0D 1 neAdaa yamoiAardou Buy dwg’ vved a BaruIMy eLomHUdN) auHaHedxo) dwgq anes
wwedJsovrurnio nxeAdies yamoiArawiou suy mo:m_:quxmum edadAg en aisHey Jnganes
- 4nQ’ ved 8 anHaHedxo)
OHauareed goveHeN f X328 I9wwed Journni0

Wi LU0 NHEA vamoiAawaou Bu A

edio 20 nxeAdJies yamoiArawvoou BU ‘Jep’ Uned 8 aMHaHedX0) 1epanes
BUHaTKdagLTou BUT «dogiag» 91exey Ha0d1JeH X328 anHaHedx0) wesedanes

BLHOWAVE dMHIhEBHERH Oi{H3 LH3WRVE
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MEHIO HACTPOEK
HACTPOWKA 3AMYCKA TPUITEPA

B npunbope peann3oBaHbl CiegytoLLmMe pexkuMbl 3arycKa Tpurrepa:

+ 3anycK no BocxoaaALemy GpoHTy

+ 3anyck no H1cxoaaLLemy GpoHTy

- YpoBeHb curHana bonbLue, 4em ypoBeHb Tpurrepa

+ YpoBeHb C1rHana MeHblLe, Yem ypoBeHb Tpurrepa

+ lNUTeNbHOCTb OTPULATENBHOMO MMMYNbCa MeHbLLE TpUrrepa

+ lnnTenbHOCTL OTPULATeNBHOrO MMMYNLCa 60bLUe TpUrrepa

+ 1NUTeNbHOCTb NONOKUTENLHOr0 UMMY/LCA MeHbLUe TpUrrepa

+ lLNNTeNbHOCTb NONOMKMUTEbHOMO MMMY/bCa bosbLue TpUrrepa
KHonkoi «Bbibop» - BbibepuTe HeobXoAUMbIN KaHan ana 3amycka
Tpurrepa. Ecan Heobxoavmo ycTaHoBWTe KHOMKOM «HacTpolika» ypo-
BeHb 3anycka Tpurrepa « THR» npegens! perynnposku =3,8B ¢ warom
40MmB, kHonKoM «Bbibop» BbibepuTe KaHan (A/B/kypcop ckpbIT). OTO-
6parkeHne 3HaueHna napameTpa Ha HAnKaTope Ne23.

BEPTUKAAbBHbIE KYPCOPbDI

BepTtukanebHble kypcopel V1, V2 cay»<aT ana Bu3yansHOro onpegene-
HWA amMmnanTyabl curdana (6osble/meHblue/paBHo) U Ana Usmepe-
HUA aMMNANTY ALl MEeXKAY KypcopamMu — 0TobpaykeHne Ha MHANKaTope
Ne29 (kaHasbi A, B, C, D, Kypcopbl CKpbITbI), aMIIUTYAHOE 3HaueHue
Ka'KAOro Kypcopa OTHOCMTENbHO OCW KaHasna OTobparkaeTca Ha
nMHanKaTope Ne23.

TOPU3OHTAABHbIE KYPCOPBGI

[opu3oHTanbHble Kypcopbl T1, T2 cay»kaT ana BM3yanbHOro onpe-
feneHua 4AnTenbHOCTU MMnynbea (Gonblue/meHbLLe/paBHo) 1 ana
M3MepeHnsa BpeMeHu Mexay Kypcopamu — 0TobpakeHne Ha MHAW-
kaTope Ne27.
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HACTPOMKA NMOAOXEHWUS OCEN

KAHAAOB MO BEPTUKAAU

Perynsatop nonoxkeHuna no Beptukanu «Y». KHonkol «Beibop» BbI-
6epuTe KaHan oCb KOTOPOro He0HX0AMMO CMeCTUTL MO BepTUKany,
KHOMKOW «HacTpoika» nepemecTuTe 0Cb KaHana BBepX WM BHU3.

HACTPOMKA OTOBPAXXAEMOWM YACTU
OCLIMAAOTPAMMBI

Perynatop «X» nepemelyaet oTobparkaemyto Ha Aucnaee 4acTb
ocumnaorpaMmmbl NoO ropuM3oHTaNN. TeKyu.l,ee nonoxxeHne 0T06pa—
»aemMon yacTu Ha ocumnaorpamMmme cxemaTu4yHO NMOKa3biBaeTCA Ha
MHAMKaTOpe NoNoXKeHnA.

FOPU3OHTAAbHbIM KYPCOP 3AMYCKA TPUITEPA «T0»
Mepekntoyatens «TO» BKAOYAET U BbIKAOHAET
Kypcop 3anycKka Tpurrepa.

MEPEKAIOYATEAb AAUHBI OCLUIUAAOTIPAMMBI
MepekntouaTens «4K» M3MeHAeT AAMHY 0CLMAAOrPaMMBbl B TOUKaX.
[unanasoH 3HaueHnin (360...4096) Touek.

MEPEKAKOUYATEADb «EXT/SAV»

Mepekntouatenb «EXT/SAV» cAyKuUT ansa COXpaHeHUs napameTpoB
061acTn HacTpoek (Haxmute «Bbibop» B nonoskeHun «SAV») nam
BbIX0, 13 061aCT HacTpoek 6e3 coxpaHeHusa (HaxkmuTe «Bbibop»
B NonoKeHun «EXT»). i3meHEHHbIe napameTpbl 061acTv HAaCTpoeK
6yayT NprMeHeHbl aarke 6e3 coxpaHeHWs, HO MoC/Ie BbIK/YeHUn
OHW BEPHYTCA K NPeXHUM HacTporkam. [pn 3Tom ecim nsmeHeéH-
Hble NapameTpbl byayT COXpaHeHbl, TO Nocse BbIKAoUYeHUa npubopa
— OHW OCTaHYTCA HeU3MEHHbIMU.
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NPUMEPbI U3MEPEHUN

1. NK3BMEPEHME NPOCTbIX CUTHAAOB

HabntogeHve B uenu dopmbl curHana, beicTpoe M3mepeHue 1 oTo-
HparkeHne YacToTbl, pasmaxa U 4AMTeNbHOCTU curHana. [ns sToro
BbINOAHWTE CreaytoLume AeNCTBUA:

+ Ecam amnauTyga curHana HemsBecTHa - YCTaHOBWTe nepekntoya-
Tesb Ha wyne B nonoxeHue «x10», a nepekntouatens «B/fen» Ka-
Hana K KoTopomy nogkatoueH Lwyn Ha 10B. Ecin amnanTyaa curHana
13BeCTHa - yCTaHOBWTE NepeKntoyaTeb Ha Lyrne v nepexnoyaTtens
«B/fen» BbIbpaHHOro KaHana C 3anacom B 60/bLUYyH0 CTOPOHY Ha
20%;

+ YcTaHoBWTE peXknM 3anycKa pa3BepTku Ha «<AUTOx;

« Tun Bxoga «DCx»;

+ MoacoeanHuTe LWyN K UCCNeayeMoit ToUKe Lienu;

+HactpownTte
nepekntoyaTesns
«B/0en» Bbl-
HpaHHOro KaHa-
fa TaK, 4Tobbl
CUrHan no Bep-
TUKanu NosHo-
CTbio ymeLuasnca

Ha aucnnee, a : ! U 2560 |e
nepekntyaTenb i T +1.60V | pEey

«Bpema/fen»
TaK, 4Tobbl Ha
Aucree no ropM3oHTaNM NomeLLanocs 3...5 TaKToB curHana;

[Ana cTabununsaumm curHana HacTpoiTe 3HadeHne « THRy;

HaxkmuTe KHomKy «/3mepuTtenv» M npoaHanuvpyinTe xapaKkTe-
PUCTVKM CUrHA-/1a, Hanprmep: AMNAMTYay oT nvka go nuka (Vpp),
cpegHekBagpaTuuHoe 3HauveHve (RMS), yactoty (FRQ) u apyrue na-
pameTpbl, KOTOPbIE 4OCTYMHbI (3aBUCUT OT HACTPOEK M3MepuTese).
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2. 3AXBAT OAMHOYHOIO CUITHAAA

OcobeHHOCTbI0 1 NperMyLLeCTBOM LMdpoBoro ocumanorpada aeas-
eTCA BO3MOMKHOCTb f1erko GopMM1poBaTh OCLMANOrPaMMbI HEMepro-
[AMUECKUX CUMHAMOB, HanpyMep: OTAesbHble UMMyAbChI, cbou, Here-
pvioguyeckue BCNaecky, NPoBasnbl UAK UCKaxeHua. a8 dukcaumm
TaKoro curHana, Bam HeobxoaMMo 3apaHee UMeTb 0 HeM NpeacTaBne-
Hu1e, 4ToBbI HACTPOUTBL YPOBEHb 1 GPOHT 3anycKa. Eciv curHan HecTa-
BUNbHBIN, pEKOMeHayeTcs CHavana NpoHabnloAaTh ero B HopMasib-
HOM pexkMme 3anycKa, 4Tobbl ONpeaennTb YPOBeHb V1 pexmm 3anycKa.

Hanpumep: ecim Hy»KHO OTC/IeAWTb CUrHas, MPeaCTaBAALWMIA cobol
norvyeckyto egunuy TTL, HE06X0AMMO YCTaHOBUTL CneaytoLLme na-
pameTpbl:

« Tun Bxoga «DC»

« NepekntoyaTesb Ha Lyne B nonoxKeHune «x1»

« YcTaHOBMTE peXkuM 3anycKka pa3BepTku Ha «SINGL»
« Tun 3anycka «Bocxogawwmin GpoHT»

« Neperntouatens «B/Aen» Ha 1B

« [Nepekntoyatens «Bpema/fen» npumepHo pasHoe
A/NTeNbHOCTU MMMY/bCa

- MogrntounTe YN K MCCnegyemon TouKe

« Haxkmmasn kHonky «[yck/Crony - BKAounTe pexkum «Run»
N AOXAUTeCh NOAB/GHWUA CUrHasa, YAOBIETBOPAIOLLEro yC/10-
BWAM 3anycKa. [locne noABneHnA Takoro cMrHana nponsonaeT
OAVHOYHbIN 3aNyCK Pa3BEPTKM 1 Ha aucrnee byaeT 3adrKcnpo-
BaHa ¢popMa 3TOro cMrHana.

- Boias B pexxum «/3mepuTtenv» MOXKHO YBMAETb HACTPORHHbIE
3apaHee napameTpbl cUrHana.

Hasmute kHonky «[Myck/Cron» 4Tobbl COPOCUTL CUrHaA M HadvaTb
OTC/IeXKMBATh 3aHOBO. TakMM 06pa30M, U3MEHAA PeXMM, YpoBeHb U1
[MTENBHOCTb 3aMyCcKa — MOXKHO OTC/IeXKMBaTb NPaKTU4eCKM bble
0AVHOYHbIE UM HenepuognYecKme CUrHansl.
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3. NPUMEHEHUE KYPCOPOB

Vicnonb3yiiTe Kypcopbl AnAa BbICTPOro v3MepeHus AauTenbHOCTU
1 amMnANTYAbl OCLUAOrPAMM.

BbinoaxuTe cnegytouime gencreus:

+ Ha HacTpoeHHo ocumnnorpamme nepemelas Kypcopsl T1u T2
YCTAHOBUTE MX Ha TOYKU Mexay KOTOpbIMU Heobxoavmo nsme-
puTb Bpems, Ha uHaukaTope Ne27 byseT oTobparkeHo Bpems
MeK Ay Kypcopamu.

« YcTaHoBwuTe Kypcopbl V1 1 V2 Ha TOUKM Meay KOoTopbIMU Heo6xo-
AMMO M3MepUTb amnanTyay, Ha uHamkaTope Ne29 byget otobpa-
YKeHa amnanTyaa mexay Kypcopamu.
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4. CPABHEHME OCLUMAAOIPAMM

Vicnonb3ya nepekntodatesb KaHana «D» MOXKHO BbIBECTM Ha gucnnei
paHee COXPaHEHHYI ocuMnnorpammy Ans cpasHeHwa. [nd 3Toro
HYKHO:

DC
1U_58mU

+ lMogkntounTtb, Hanpumep, K
BXogy «A» WCTOYHMK 06pas-
LOBOr0 CWUrHana, C KoTopbiM
HeobXoAMMO CpaBHMBATL W3-
mMepsaemblit curHan. HactpouTts
BEPTUKaA/IbHYH0, FOPU30HTaNb-
HYH Pa3BEpPTKM U CUHXPOHU-
3auuto. Haxatb KHOMKy «[yck/
Cron» uTobbl 3adMKCMpoBaThL

n3o6paeHvie. HaxkmuTe KHoMKy «MeHto», BoibepuTe «Save dat» 1

HaskmuTe «Bbibop.

Ecnm Bbl coxpaHanu obpas-
LOBYIO OCUMAMOrPaMMy CO
BX0oga «A», TO nepexnoua-
Tenem KaHana «D» BoibepuTe
«REC-A», HasmMuTe KHOMKY
«MeHto» BbibepuTe «Load
dat» 1 Hakmute «Bbibopy.
Ha aucnnee noasBuTCA co-
XpaHEHHaA ocuunnorpamma

N1 DC ] DC |

1U_58mU

ILoad Dat @1

[Load Dat 81]
Load Buf
BackLight
Buzzer
Standhy
Calibrat

Ha 3e1éHoM ocn KaHana «D». Haxkmute KHonky «lepexogy, 4Tobbl
nepeiTn B MeHI0 HacTpoex, BoibepuTe perynatop «Y» (BepTuKanb-
HOe CMelLieHue), KHOMKol «Beibop» nepeitauTe Ha KaHan «D» (3e-
NEHbIN LUBET) M YCTaHOoBWTE 06pasLoByHo OCLMANOrPaMMyY B y406-
HOe /1 CpaBHeHVA MecTo Ha gucrnee.
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« MogKnounte nccnegyemsii
CUrHan, Hanpymep, K Bxogy
«B», HacTpoViTe BepTUKanb-
HYIO W rOpW30HTaNbHYHO
pa3BEPTKN, CUHXPOHM3A-
umto. locne 3Toro nepe-
MeLleHemM ucciegyemoro
CUrHana no  BepTVKamu
MOMHO COBMEeCTUTb OCUMA-
NOrpammbl 418 CPaBHEHMA.

MOAE3HBbIE COBETbI

« Mpy 3MepeHUr BbICOKOYACTOTHBIX CUrHANO0B, YTOOb! YBeAUYNTD
CKOPOCTb CKaHWPOBaHWA, MOXHO YMEHbLUWUTb A/NHY OCLMANO-
rpammbl (Nepexntouatens 4K B naHenu HacTpoek).

- Mocne Toro, Kak uccnegyemblit curHan byaeT CMHXPOHW3MPOBaH,
MOKHO MepeK/IUNTL BXOA KaHana Ha 3aKpblTbli, YTOObLI HAbA0-
4aTb LUYM U My/bCaLmm.

MEPbI MPEAOCTOPOXXHOCTU

+ [laHHble, MCMonb3yemble B MHCTPYKLMM MO 3KCN/AyaTauum, npes-
Ha3Ha4eHbl TONbKO AA yA06CTBA NOb30BaTeNs, YTOGb! MOHATD,
KaK OygeT oTobparkaTbcA MHbopMmaums. Bo Bpems namepenuin
ByAyT NoAy4YeHbl KOHKPeTHbIe AaHHble U3MepeHui!

+ 3awWwmTnTe NpMbop OT BUMOBPaLMM 1 yaapoB, He POHAWTE UX U He
KNaguTe ero B CyMKy.

+ He cnegyeT ocTaBnaTb Nprbop C paspaxKeHHbIM akKyMynaTopoM
[arKe Ha HeCKO/IbKO AHeWn.

g‘ BHyTpu npubopa Het vacreit
‘ AN 06CNYKUBaHMA KOHEYHbIM MOsb30BaTenem.
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TEXHUYECKUE XAPAKTEPU

Napamerp 3navenme
Mpoueccop ARM Cortex M3
CvcTeMa BBOJja-BbIBOAA U YNpaB/ eHuA FPGA
Tonoca nponyckanua 0.8 MMy
Konuvectso, 0603xayenme 2 (A, B)
Ananoroble
KaHanb! Makc. Hanpsenme npu «x1» + 408,
Makc. npu «x10» + 4008,
Uudpossie | Konnuecrso, obosnayenme 2(C,D)
KaHanbl YpoBhn 0...2,4B — nornueckuit «0», 3...15 — nornyeckan «1»

BeprukanbHan vyBcTBUTENbHOCTL KaHanos A u B

20mB...10B/flen ¢ warom 1-2-5 (x1)
0,2B...100B/flen ¢ warom 1-2-5 (x10)

BeprukanbHas vyecTBuTenbhoctb KaHano Cu D | 0...15B ¢ukcup (CMOS, TTL)
Tun sxogoB Au B 0 i, 3aKPBITbIi

Tun BxopoBCu D OTKpbITLIiA

BeprukanbHoe p KaHanos A u B 8 6ur

Yacrora Bbi6opKu

30 Beib/c...72M Bbib/c

06bEM naMATH ANA XPaHEHUA OCLMANOTPaMM

2M6 BHYTpeHHAA NaMATb, (NPW NOAKAIYEHNH K KOMNbloTepy
paboraer Kak cbéMH biii USB-anck)

C ANMHA PaMMbl

360...4096 Tovex

ﬂlana'r COXpaHAeMbIX AaHHbIX

Bmp, Dat, Buf, Csv

8 P i, Bbifop M3 12 napaMeTpoB y Kakaoro

AsroMaTuyeckue HacTpauBaeMble U3MepUTenu
(1] 't

2 (amMnnuTya M BpeMA MeAy KypcopaMm)

lopu3onTanbHan pasBépTka

100kc....Tc ¢ warom 1-2-5

Pexum 3anycka Tpurrepa

AsroMaruyeckwii(auto), cTan papTHbiii(norm), ofuH ouHblii(singl),
#i(none), )

Tun 3anycka Tpurrepa

© 3anyck no BocxopaweMy GpouTy,

© JanycK no HucxopAweMy dpoHTY,

«YpoBeHb curxana Gonbiue, 4eM ypoBeHb TpUrrepa

©YpoBeHb CUTHaNa MeHblUe, YeM YPOBeHb TPUITEpa

. ﬂ"MTEIIbIIDCTb 0TpULaTeNbHOro UMNyNbca MeHbLLe TpUrrepa
. ﬂ"MTEanDCTb 0TpULaTeNbHOro UMNynbca Gonbwe Tpurrepa
© [INuTeNbHOCTL NON0MUTENbHOT0 UMnynbca MeHblle TpUrrepa
 [INuTenbHOCTb NOJ OKUTENbHOM O uMnynsca Gonbuwe Tpurrepa

HcTounuK 3anycka Tpurrepa

Kananbi AB,C,D

YposeHb 3anycka Tpurrepa

-3,8...3,8B c warom 40MB

Meanap 10u...2MMy ¢ warom 1-2-5, panee 4,6,8MMy,
amnnutypa ~ 2,88, ckeauocts 10...90%

BcTpoeHHbiii renepatop Cunyconpa

Muna 10Mu...20KkMy ¢ warom 1-2-5 amMnautypa~ 2,88,

TpeyronbHuk
Nuranue BcrpoenHbiii Li-ion akkymynstop ao 5-1u yacos HP, mini-USB nopr
Pa3mepbl 100x60x15MM
Bec 125 r (c akkyMynsATOpOM)
Ycnosua aKcnnyarauun 5...40°C-10...80% 0B, 40...50°C - 10...60% 0B
Ycnosusa xp u1p pTMp -20...60°C — 10...85% 0B

HP - HenpepeigHoli pabomel, 0B -

OmHocume/ieHasa 8/1a*XHOCMb 25




YXOA U XPAHEHUE OCOBOE 3A4BAEHUE

He xpaHuTe nprbop B MecTax, rae BO3MOXKHO NomnagaHve BAarv uiv Mp16op COMEPHKNT XMMWUUECKUIA UCTOYHUK NuTaHua. He Bbi-
MbIAM BHYTPb KOPMYCa, MECT C BLICOKOM KOHLEHTPALMER XUMUHECKIX 6packiBaliTe B GLITOBbIE OTXO4bI, YTUAM3MPYIiTE B COOTBET-
" BeLLeCTB B Bo3ayxe. He nogsepraiite npvbop BO3AEMCTBUIO BbICOKMX CTBWW C MECTHBIMW HOPMaMK MO OXPaHe OKpy»KatoLLien cpespbl.
830) Temnepatyp(2600), BnarkHocTM(285%) 1 NPAMbIX COMHEUHBIX Tyuyeit.
He npoTvpaiiTe Npr6op BbICOKOKTUBHBINMM U FOPHOHUMM XIUAKOCTA-
MM, MPOMAC/IEHHON BETOWLIO U AP. 3arpA3HEHHBIMU NpeaMeTamm.
VcnonbayiiTe creumantHbie candeTky Ana 6bITOBOM TexHukm. Koraa npubop MNOAEKT NOCTABKHA
BA@KHbIN, BbICYLUMTE ero nepeg xpaHeHuem. [na uncTku Kopryca npuéo-
pa, UCTONb3YIATe MAMKYIO C/IErKa BIsKHYIO YMCTYIO TKaHb, He UCrosb3ayiiTe 1. Ocumnnorpad 3. PyrosoacTeo no skcnayataumu
ECTKME 1 abpasyBHbIe NPeaMETbI. 2. llyn(x2)

4. lapaHTWIHBIV TaNoH
+ 3awmTuTe Nprubop OT BUBPaLWM 1 yAaPOB, NadeHuS.

+ He cneayet octaenAaTb NpuGop C paspsyKeHHbIM aKKyMyAATOpOM gaxe
Ha HECKO/bKO AHel.

FAPAHTUMHOE OBCAY>XUBAHUE

[na nonyveHvs 06CyKMBaHWA CnegyeT NpeaocTaBuTb NPUMBOP B YMCTOM
BUAE, NONHOM KOMMEKTALMM 1 CrIeAYHOLLYHO MHDOPMALMIO:

1 agpec 1 TenedoH A1 KOHTaKTa;

onvcaHne HeucnpaBHoOCTY;

Mogenb usgenus;

CepuitHbIi Homep uzgenma (Mpy HanUHMKY;
[I0KYMEHT, NOATBEPHAAOLLMIA NMORYMKY (Konus);
MHbOPMALWIIO 0 MecTe NprobpeTeHursa Npubopa.
MonHOCTBLIO 3aM0HEeHHBIN FrapaHTUNHBIV TanoH.

Nowv s wN

MoxkanyiicTa, 0bpaTUTECh C YKa3aHHON BbiLLe MHGOPMaLWen K gunepy unm
B KoMmnaHuio «VIEFEOH».

Mpu6op, oTnpaeneHHbIi, 6e3 Bcell yKasaHHOI Bbilue HGopMaumm
6yaeT Bo3BpaLLeH KIneHTy 6e3 pemoHTa.
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