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BBEAEHUE

MEMEOH 15004 - 310 nopTaTuBHbLIN LMGPOBOII HeTbIpEx-
KaHanbHbI ocumnnorpad Ha 6ase 32-6utHon nnatdopmbl ARM
Cortex-M3, npegHa3HauveHHbIM 418 peLleHna HKeHepHbIX 3a4a4
o6Lero HasHaveHwa. Vicnonb3osanue M/INC (nporpammupyemas
noruyeckas MHTerpanbHas cpeaa), v BHewHero ALM (aHanoro-
unbpoBoit  npeobpaszosatens)  MO3BOAAET  3HAUUTELHO
YBe/IMUNTL CKOPOCTb 06paboTKM faHHbIX.  [MMpubop nmeeT
avcnnen 320x240 Touek, mini-USB nopT w BCTpoeHHbIN AWCK

pa3mepom 2 Mb gnqa xpaHeHVa ocumaIorpaMmm.

YCAOBHbIE OBO3HAYEHUA

A A A

OBPATUTE OMACHOCTb NOPAXEHNA BO3MOXHO
0OCOBOE BHUMAHWE 3/1. TOKOM MOBPEXAEHNE
NPUBEOPA
B3PbIBOOMACHO [IBOVIHAA 1301AUMA XUMWYECKUI
NMPUEOPA NCTOYHMK
MUTAHNA

AC DC
V) ——— _-=|T

MEPEMEHHbIN TOK MOCTOAHHbIN TOK 3A3EMJIEHNE
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CNEUMAABHOE 3A4ABAEHUE

KomnaHua octasnser 3a coboil Npaso 6e3 crneunanbHoro yeegom-
NeHUA, He yXyawan noTpebuTenbCKUX CBOMCTB Npubopa U3MeHUTh:
AM3aH, TEXHUYECKME XapaKTepPUCTUKM, KOMMIEKTaUMIO, HacToALLee
PYKOBOACTBO. [laHHOe pyKOBOACTBO COAEPKMT TO/LKO MHbOPMALMIO
06 VCNonb30BaHUK, NpeaynpexKaatoLLme coobLLeHVa, MPaBua Tex-
HUKM 6@30MaCcHOCTW M Mepbl NPeA0CTOPOMKHOCTH MPU UCMONb30BaHMM
COOTBETCTBYHOLLUMX U3MEPUTe/bHbBIX GYHKLMIA 3TOro npubopa.

OCOBEHHOCTU

m 4 kaHana (2 aHanorosbix A,B kaHana 1 2 umdposbix C,D kaHana)
= BCTpoeHHbIM MHOropyHKLMOHaIbHbIN reHepaTop

= B komnnekTe 2 Wyna

= [lonoca nponyckanma go 8 My,

m 72 MBbI6/CeK A9 BCexX aHa0roBbiX KaHanos

= PazpagHocTtb AL - 8 61T

= [ln1Ha 3anncK ocumnnorpamMmmel Ha 1tobom KaHane go 4096 Touek
= [lo 54acoB paboTbl 6e3 nog3apagku

= MatemaTuyeckve pyHKLMM

= HacTpanBaemble 13meputenm

= 3apagka ot USB

= bosIbLUIOe KOIMYeCTBO HAaCTpoeK

= [logKto4eHWe K KoMMbloTepy
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COBETbI MO BE3OMNACHOCTU

+ YT06bI M36erKaTb CyHaHOro NopakKeHua 3MeKTPUYeCKUM

TOKOM, NPaBWIbHO 1 6e30MacHo MCnosb30BaTb Nprbop 06a-

3aTesbHO K3yuMTe B 3TOM PYKOBOACTBE MNpeayrpeskaeHus 1

npaBwaa MCnonb3oBaHuA AaHHoro npubopa. Kpome 3Toro
Heobx0AMMO 3HaTb CrieaytoLie Mepbl NPesoCTOPOXKHOCTH, YTOBbI
n36erkaTb TPaBM U He NoBpeauTL NpoBepseMble Npubopsl 1 06opy-
foBaHue.

- Bo mn3berkaHne noepexgeHna ocumnnorpada mav obopy-

[0BaHWA - He MoAK/KYaliTe Wynbl ocumunnorpada K paborta-

3":@ toemy obopygoBaHuo unav npubopy. CobntogaiiTe nopagoK

MOAK/KYEHNA 1 OTK/IKYEHNA U3MepUTesbHbIX LyMoB. Kpome

3TOro Heo6xo0AMMO CObAATE MPABUAA raNbBAaHNYECKON Pa3BA3KM
MexKay nprbopamu.

+ ByabTe BHUMaTeIbHbI NPy NOAK/KHEHUM LUITeKepoB K pasbémam
ocumnnorpada — oLMboYHOE MOAKOUEHVe MOMKET BbIBECTN OCLINA-
norpad nnmn nposepsemoe 0bopyaoBaHve 13 cTpos. He nogasaiiTe
Ha Bxoabl «A» 1 «B» ocumnnorpada curHan 6onee =40Vp-p(x1), a
Ha Bxogbl «C» 1 «D» He 6onee +15B. 370 BbiBegeT ocumnnorpad ns
CTpoA.

+ He ncnonb3yiTe Wwynbl He NpegHasHayveHHble
419 AaHHOro ocumanorpada.

+ He nposognTe namepeHuAa npu NOBBILLEHHON BAAXKHOCTU U C
BAI@XKHbIMU pyKamu, He I'IpVIKacaVITECb BO BpemA namepeHnAa K oT-
KpbITbIM TOKOBeAYyLWMM NPOBOAHVKaM.

+ He npoBoaunTe n3mepeHve BO B3pbiBOOMACHOW cpeae, T.K.
npy 13MepeHnn BO3MOMXHO WCKPOObpa3oBaHue, YTO MOMKeT
Npr1BeCTU K B3pbIBY.

- 3awwTute ocumnnorpad OT NOMaLaHUa BHYTPb Kopryca Bnaru,
MbINY, BbICOKOAKTUBHBIX PaCcTBOPWUTENEeN, U ra30B Bbi3blBAOLLMX
Koppo3uto. MoagepskrBaiiTe NOBepXHOCTL MPMBOpPa B YMCTOM U Cy-
XOM BUge. IKCNAyaTaLma C NoBPexAEHHbLIM KOPMYCOM Uau Lynamu
CTpOro 3anpeLueHa.



- Ecnvi B nprbop nonana Bnara wam *K1AKoCTb HeMeaneHHO BbIK/H-
unTe NPUGOP 1M 06pPaTUTECH K AMACPY WU B CRPBUCHLIN LIEHTP.

- Ecwm B npubope o6pasoBasnca KoHaeHcaT (4To moxkeTt
6bITb BbI3BaHO PE3KOI CMEeHOI TemrnepaTypbl OKPy*KatoLLero
BO34yXa) — HeO6X0AMMO He BK/KYas ocumanorpad, Boiaep-
¥KaTb NpY KOMHATHOW TeMnepaType He MeHee 2 YacoB.

COBETbI MO 3KCMNAYATALUU

AKKYMYAATOPA

YT06bI aKKYMYAATOP CAIYKWA OO — PEKOMEH/YeTCs NpuaepK1BaTh-
€A 06LLYMX MPABWA 33PAJKMI M SKCMAYaTaLMM aKKYMYIATOPOB, @ IMEHHO:

- 3apAkaTb aKKyMynATop MOAHOCTLIO MOKA 3apaaKa He npexpa-
TWUTbCA (MOracHeT KPacHbIN MHAMKATOP a 1IeBOM BEpXHEM yrmy);

HauvHaTb 3apakaTb aKKyMy/nAaTop, KOrga OH MoYTH MOMHOCTHIO
paspsaeH;

He ncnonb3osats npu Temnepatype Huske 0°C;

He ncnonb3oBaTh HenpeayCcMOTpeHHbIe 3apaaHbIe YCTPOWCTEa;

He xpaHuTe nprbop C paspakeHHbIM akKyMysIATOPOM, Nepuoam-
UeCKM NPOBepHAITe COCTOAHME aKKYMY/IATOPA U 3apsskaiiTe npu
HeobxoanmocTy;

XpaHeHWe pa3pAKeHHOro aKKyMynAaTopa CUAbHO COKpaLiaeT
CPOK ero cny»Kobl.

NEPEA NEPBbIM UCMTOAB3OBAHUEM

Mocne npuobpeteHuns ocumnnorpada MereoH 15004, pekomeH-
fyem npoBepuTb NPMBOP M YNaKOBKY Ha OTCYTCTBME MexaHude-
CKUX W ApYryxX MOBpPeXKAeHUI, BbI3BAHHbIX TPAHCMOPTUPOBKOM.

Ecnu ynakoBKa NoBperkaeHa, CoOXpaHUTe eé 40 Tex nop, noka oc-
umnnorpad v akceccyapbl He NPoayT NOHYHO MPOBEPKY.
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BbICTPAH NMPOBEPKA

MpoBepsTe Nprbop 1 akceccyapbl Ha paboTocnoCco6HOCTL, 4718 3TOrO:

+ BrntounTe ocumnnorpad 1 4o aMTeCh NOABAEHWA HaYaIbHOrO
3KpaHa;

- MogrntounTe Lyn ocumnnnorpacda K BbIXOLY BCTPOEHHOMO reHepa-
TOpa, Ha 3KpaHe 40/1KeH 0To6PasNTLCA MeaHap (Mo yMoNUaHmio)
amnantygon ~2,8Vpp., nyactoton 10KML.
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PYHKUNU KHO

1.
2.

+ KHonka «[lyck/nay3a» - 3anycKk 1 OCTaHOBKA rOpW30HTanbHOM
pasBépTKy;

KHonKa «MeHo» - BbI30B CUCTEMHOM0 MeHH;

KHonka «/3veputenn» - KOpOTKOe HaxaTne — Bbi30B OKHa
€ 8 UamepuTeNnamMu, A/IMHHOE HaXKaTne — BXOA B MeHH0 HacTpoK-
K1 n3meputene;

KHorKa «Mepexogy» - Mexay 0671aCTbto KaHanoB 1 061aCTbH0 Ha-
CTpoex;

TpéxnosunumoHHan KHorKa «Hactpoiika/Bei6op» - (Bnpaso/Bne-
BO) - AN HACTPOIKK BbIBpaHHOro napametpa, (Haxatue) - ana
Bblibopa Meay napameTpamMu BHYTPU rpynmbl;

[1ByXN03nLMOHHaA KHOMKa «HaBurauma» - ana nepexntoyeHnn
Medy rpynnamv napameTpoB.

NMHAUKATOPbI-NMEPEKAIOUATEAU
HA AUCTIAEE

VHAMKaTOp OCTaBLWwerocs 3apaaa akkymynaropa
VIHavKaTop cTaTyca ropusoHTanbHOM pa3sépTku (paboTa/naysa)

VIHavKaTop-nepexoyaTens BXoAa KaHana «Ax»
(OTKPbITHIN/3aKPbITbIN/BbIKAOYEH)

NHankaTop-nepekntoyatens «<Bonbt/Aen» kaHana «A»
(0,02...10B/Aen, c warom 1-2-5)

VIHavKaTop-nepexoyaTens BXoga KaHana «Bx»
(OTKpPBITBIN/3aKPbITbIN/BbIKOHEH)

MHavKkaTop-nepekntoyaTens «Bonbt/Aen» kaHana «B»
(0,02...10B/Aen, c warom 1-2-5)
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7. VHavKaTop-nepeKkntoyaTens Bxoga KaHana «C»
(BKAHOUBH/BBIK/HOYEH)

8. MHankaTop-nepekntodaTess Bxoaa KaHana «D»
(BKNIOUEH/MaTeMaTVIKa/CoXpaHEHHaa oCUM//I0rpamma)

9. HanKaTop-neperntoyvaTesnb perkMma ropu3oHTanbHOM
pa3BépTKM (@BTOMATUHECKMIA, CTaHAAPTHBIN, OAMHOUHBIN,
MeLNeHHbIN, SKAYLLNIA)

10. inankaTop-nepekntoyatens Bpema/en
(0.mKc...Tcek, c warom 1-2-5)

1. MnavkaTop-nepekntoyaTens GopMbl reHepaTopa
(MeaHap, cMHycouaa, TpeyroabHUK, una)

12. NHankaTop-nepeKkntoyaTesb HacToThbl reHepaTopa:
1) meangp 10Mwu...2mMy c warom 1-2-5, ganee 4, 6, 8mly

2) cuHycomaa, TpeyroabHWK, nuna 10Mu... 20k My ¢ warom 1-2-5)

13. ViHarKaTop-nepekntoyatens ckeaxHocTv redepatopa (10...90%
- TONLKO A/18 MeaHapa)

14. lHavKaTop-nepeKkntoyaTeb pexnma 3anycka Tpurrepa
(kananbl A, B, C, D)

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

16. NMepemeLleHne BepTUKabHbIX Kypcopos V1, V2
(A/B/Kypcopbl CKPbITbI)

17. NepemeLleHve BepTUKaNbHBIX Kypcopos T1, T2
(BK/HOUEHBI/BbIK/THOYEHb!)

18. MNepemeLlLeHve ocumanorpamMmbl Mo BePTUKAAN
ansa BbibpaHHoro kaHana (A, B, C, D)

19. NepemeLleHne BUAMMOM 0671aCTV FOPU30OHTANLHO
Mo ocumanorpaMmme
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20. PerynaTtop-nepekstoyaTesnb nonoxkeHna kypcopa T0
(BKAHOUEH/BbIK/IHOUEH)

21. ingnKaTop-nepeKtoyaTens AAMHbI COXpaHAeMOi
OCLIM0rPaMMbl

22. MepekntoyaTens CoOXpaHeHnA/BbIxoaa

23. NHaykaTop 061acTv HACTPOEK — 0TobparkaeT 3HaueHve
peryn1pyemMoro napameTpa, He MMetoLLero CO6CTBEHHOMo
VHAMKaTopa

24. Kypcop T2
25. IHgnKaTop HacTpavBaemoro namepurens

26. Kypcop T1(coBmecTHo ¢ Kypcopom T2 MCrnonb3yoTca
AN U3MEePEHWA ANNTENbHOCTI MEeXKAY HUMI)

27. IHaMKaTop AAMTeNnbHOCTU Mexay Kypcopamu T1un T2
28. Kypcop tpurrepa TO - TOUKM 3anycKka Tpurrepa

29. VinavkaTop amnanTyabl Mmexkay kypcopamu V1un V2
30. Ocb KaHana «D» (3enéHan)

31. Ocb kaHana «C» (nypnypHan)

32. Ocb KaHana «B» (kénTan)

33. Kypcop V2

34, Ocb KaHana «A» (cnHAan)

35. Kypcop V1 (coBMecTHO ¢ Kypcopom V2 ncronb3yotcs
ANA U3MEepPeHVs aMMIANTYAbI MEKAY HAMM)

36. Kypcop T - ypoBHA 3anycka Tpurrepa
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LiBeToBOE BblgENEHME MepeKnoyaTeneit, perynaTopoB U WHAMKATO-
POB — COOTBETCTBYHT KaHasy B KOTOPOM MPOMCXOAUT perysnpoBKa:
nepek/yeHne Mmexay KaHanamu uam BHy TP rpynnbl Npo13BOAUTCA
HasKaTMeM KHoMKM «Bbibop»:

« CUHWIA — KaHan «A»

« KénTbih - KaHan «B»

« MypnypHbIn — kaHan «C»

+ 3en8Hbli — KaHan «D»

+ OpaH»KeBbl — rOpn3oHTasIbHadA pa3BépTka

- Benbiil — ckpbITHe Kypcopa, (CUCTeMHBIN MHAVMKATOP)

nPOrPAMMUPYEMbBIE USMEPUTEAU

HACTPOMKA

KOpOTKO Ha*XMnUTe KHONKY <<|/|3MEpMTeI'II/I>> NMoABUTCA OKHO C 8-10 npo-
rpamMmmMmpyemMmbiMmn UamepuTenamm, Ka)'K,D,bIIh n3 VIBMEpI/ITeﬂeM nvieet
12 HaCTpoeK, 0gHOBpemMeHHO MOoXKeT 6bITb 0T06pa>+<eHo 8 napame-
TPOB, Kpome 3TOoro BerHl/IIZ namepuTtesnb ,CI,y6IWIpyETCF| B 06nactu
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namepuTenein Ne25. Ewé ogHO KOpoTKoe HaxkaTue ybupaeTr OKHO C
u3MepuTenaMu ¢ gucnnes. [lavHHoe HaskaTtve (2 cex) Ha 3Ty KHOMKy
BbI3bIBAET MEHK HAaCTPOMKK nameputenei. KHomkol «Hasuraumay -
Bbl6epUTe HEOBXOANMBIN U3MepuTesb. KHomnKoi «HacTpoiikay - Bbibe-
puTe HeobxoanMbI NnapameTp. KHonkoii «Bbibop» - BbiIbepyTe KaHas.
lMocne HacTpolkM M3mepuTeneli CoXpaHUTe HACTPOVKKU MepeKknoya-
Tenem «SAV/EXT» BHU3Y CnCKa, BbiGepuTe «Sav» 1 HaXKMUTE KHOMKY
«Bbibop».

ONMUCAHUE NAPAMETPOB

FPS - YactoTa 06HOBMEHMA 3KpaHa (CUCTeMHbIN 3MepuTenb)
Vbt - HanpsskeHvie 6aTapeu (CMCT@MHbIN M3MepuTenb)

Vpp - HanpsseHue oT nuKka 4o nuka (kaHasnsl A,B,C,D)

Vdc - MocToaHHoe HanpsaxeHwe (kaHanbl A,B,C,D)

RMS - CpegHexBagpatuyHoe 3HaueHue Hanpsaxenus (kaHasnsi A,B,C,D)
Max - MakcumanbHoe HanpsxeHue (kaHanbl A,B,C,D)

Min - MuHumansHoe HanpsakeHue (kaHanbl A,B,C,D)

FRQ - YacToTa curHana (kaHansi A,B,C,D)

CIR - AnnTensHocTb nepuoaa (KkaHansl AB,C,D)

DUT - CksakHocTb (kananbi A,B,C,D)

TH - [1n1TenbHOCTb BbICOKOro ypoBHs curHana (kaHansl A,B,C,D)

TL - 1nnTenbHOCTb HU3KOro ypoBHA curHana (kaHassl A,B,C,D)
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MATEMATUYECKUE OYHKLUWUN

MaTemaTnyeckme GyHKLMM peann3oBaHbl B KaHane «Dy.
Pexknmbl kaHana «D» 1 onncaHme GyHKLUWiA:

CH_ (D) - Bbi6paH Bxoa kaHana «D»
(A +B) - Cymma ocumnnorpamm KaHanos «A» 1 «B»
(A - B) - Pa3HocTb ocumnnorpamm KaHana «A» u «B»

(C & D) - flornueckoe ymHox<eHue (/1)
ocumMnorpamm KaHanos «C» 1 «Dx»

(C|D) - Noruueckoe cnoskenue (UIN)
ocumMnnorpamm KaHanos «C» 1 «Dx»

REC_A - 3arpy3ka nocnegHei CoxpaHeHHoM
OCLMNNOrPaMMBbl KaHana «Ax»

REC_B - 3arpy3ka nocnesHel COXpaHEHHOM
ocuMnnorpammbl KaHana «B»

REC_C - 3arpy3Kka nocnegHein coxpaHeHHow
ocuunnorpammbl KaHana «C»

REC_D - 3arpy3Ka nocnegHei coxpaHeHHow
ocumMnnorpammel KaHana «D»
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)
iV 58mY

HACTPOUKA
BCTPOEHHOIO FEHEPATOPA

KHonKow «Haewrauma» nepenamTe B 061acTb HACTPOIMKM reHepaTopa.
MepekntouaTesnem 11 - BoibepuTe hopMy BbIXOAHOrO curHana (CuHy-
covaa, MeaHap, nuna, TpeyronbHWK). Mepekouatenem 12 - yctaHo-
BUTE HEOBX0AMMYIO YacToTY:

« meaHap 10 My...2 MMy c warom 1-2-5, ganee 4, 6, 8 Ml

+ CMHycouaa, TpeyronbHuK, nuna - 10 Mu...20 KMy ¢ warom 1-2-5

MepekntouaTenem 13 - BoibepuTe ckBaxkHoCTb MeaHapa (10...90%)
AmMnanTyaa BbIXOAHOro curHana GuKcvpoBaHHaa = 2,8 B oT nuka ao
nuKka.

17



MEHIO HACTPOEK
HACTPOWKA 3AMYCKA TPUITEPA

B npunbope peannsoBaHbl CieayoLLmMe pexkrMbl 3amnycKa Tpurrepa:

+ 3anycK no BocxoaaALemy GpoHTy

+ 3anycK no HcxoaALLemMy GpoHTy

+ YpoBeHb curHana 6onbLue, 4em ypoBeHb Tpurrepa

+ YpoBeHb CUrHana MeHblLe, Yem ypoBeHb Tpurrepa

+ InNTenbHOCTb OTPULIATeNBHOMO UMIY/IbCa MeHbLLIe TpUrrepa

+ 1n1TenbHOCTL OTPULATENBHOrO MMMYNALCa 60nbLUe TpUrrepa

+ INNTenbHOCTb MOMOXKMTEbHOr0 MMMy IbCa MeHbLLe Tpurrepa

+ 1N1TeNbHOCTL NOMOMKMUTEbHOMO MMMY/bCa bosbLue TpUrrepa
KHonkoi «Bbibop» - BbibepuTe HeobXoAUMbIN KaHan ana 3amycka
Tpurrepa. Ecam Heobxoavmo ycTaHoBWTe KHoMKoM «HacTpolika» ypo-
BeHb 3anycka Tpurrepa « THR» npegens! perynnposku =3,8B ¢ warom
40MmB, KHoMKoM «Bbibop» BbibepuTe KaHan (A/B/Kypcop ckpbIT). OTO0-
6parkeHune 3HaueHna napameTpa Ha HanKaTope Ne23.

BEPTUKAAbHbIE KYPCOPbDI

BepTtukanbHble kypcopel V1, V2 cay»aT ana Bu3yanbHOro onpegene-
HWA amMmnAnTyabl curdana (6osblie/meHblue/paBHo) U Ana Usmepe-
HUA aMNANTYAbI MeXAY Kypcopamu — 0TobpaskeHne Ha MHAUKaTope
Ne29 (kaHasnbl A, B, C, D, Kypcopbl CKpbITbI), aMMIAUTYAHOE 3HaUeH e
KayKAOro Kypcopa OTHOCMTENbHO OCU KaHasna OTobparkaeTca Ha
nHamKaTope Ne23.

FOPU3OHTAAbHbIE KYPCOPbI

[opu3oHTanbHble Kypcopbl T1, T2 cay»kaT ana BM3yanbHOro onpe-
feneHusa 4anTenbHOCTU Mnynbea (Gonblue/meHbLue/paBHo) 1 ans
M3MepeHnsa BpeMeHu Mexay Kypcopamu — 0TobpakeHne Ha MHAW-
kaTope Ne27.

18



HACTPOMKA NMOAOXEHWUS OCEN

KAHAAOB NO BEPTUKAAU

Perynsatop nonoxkeHna no sBeptukanu «Y». KHonkoi «Beibop» BbI-
6epuvTe KaHan oCb KOTOPOro HE06XOAMMO CMeCTUTL MO BepTUKanK,
KHOMKoM «HacTpolika» nepemecTvTe 0Cb KaHasa BBePX UM BHU3.

HACTPOMKA OTOBPAXXAEMOWM UACTU
OCLIMAAOTPAMMBI

Perynatop «X» nepemeluaer oTobparkaemyto Ha Aucraee 4acTb
ocumnnorpamMmmel No ropusoHTann. TeKyu.l,ee nonoxeHue 0T06pa—
»aemMon 4acTu Ha ocumnaorpaMmme cxemaT4yHO NOKa3biBaeTCA Ha
MHAMKaTOope NoNnoxKeHnAa.

FOPU3OHTAAbHbIA KYPCOP 3AMYCKA TPUITEPA «T0»

MepekntouaTens «TO» BKAKOYAET 1 BbIKAKOHaET
Kypcop 3anycka Tpurrepa.

NEPEKAIOYATEAb AAUHBI OCLUUMAAOTPAMMBI
MepekntouaTens «4K» 3MeHAeT AAMHY OCLMANOrPaMMbl B TOUKAX.
[unana3oH 3HaueHnn (360...4096) Touek.

MEPEKAIOYATEAD «EXT/SAV»

Mepekntouatens «EXT/SAV» Cay»KUT AnA COXpaHeHWs napameTpoB
obnactu HacTpoek (HaxkmuTe «Bbl6op» B nonoxeHun «SAV») nuam
BbIXOZ 13 0671aCTM HacTpoeK 6e3 coxpaHeHus (HaxkmuTe «Bbibop»
B nonoeHun «EXT»). I3meHéHHbIe napameTpbl 061acTy HAaCTpoeK
ByayT NprMeHeHbl Aaxke 6e3 coxpaHeHus, HO Moc/e BbIKAKYeHUA
OHW BEPHYTCA K MPEeXKHUM HAcTpoiKam. Mpu 3Tom ecnm uameHeH-
Hble NapameTpbl ByayT COXpaHeHbl, TO MOC/e BbIKAoUeHUA nprbopa
— OHW OCTaHYTCA HeU3MEeHHbIMU.
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NPUMEPbI U3MEPEHUN

1. NK3BMEPEHME NPOCTbIX CUTHAAOB

HabntogeHre B uenu dopmbl curHana, beicTpoe nsmepeHne n oTo-
6parkeHne 4acToThbl, pa3Maxa 1 AUTeNbHOCTV curHana. [nga atoro
BbIMNO/HUTE C/leAytoLLme AeNCTBIUS:

+ Ecav amnanTyda cMrHana HensBecTHa - YCTaHOBUTE MepeKsoya-
Tenb Ha wyne B nonoxkeHue «x10», a nepekntoyatens «B/fen» Ka-
Hana K KoTopomy nogkatoueH Lwyn Ha 10B. Ecan amnanTyda curHana
M3BECTHa — YCTAaHOBWTE Nepek/todaTeb Ha LLyne 1 nepexkntodaTens
«B/fen» BbIbpaHHOro KaHana C 3anacom B 60/blUy0 CTOPOHY Ha
20%;

+ YcTaHoBWTE peXknMm 3anycKa pa3BepTku Ha «<AUTOx;

« Tun Bxoga «DC»;

+ MoacoeanHuTe LN K MCCNeayeMoit ToUKe Lenwu;

-HactpownTte
nepeknyaTesns
«B/0en» Bbl-
HpaHHOro KaHa-
f1a TaK, u4TobbI
CcUrHan no Bep-
TUKaNW Mo/HO-
CTbiO ymeLasnca
Ha Aawucnnee, a
repekxsyaTens
«Bpema/fen»
TaK, 4Tobbl Ha
AMCree no roprM3oHTaNy NomeLLanocs 3...5 TaKToB CUrHana;

[nAa ctabunmsaummn curHana HactTpoiTe 3HadeHne «THRy;

HaxkmuTe KHomKy «/3mepuTenv» M npoaHanu3vpyinTe xapaKkTe-
PUCTUKM CUrHa-na, Hanpumep: AMnantyay ot nuka go nvka (Vpp),
cpeaHeKBagpaTuyHoe 3HadeHre (RMS), uactoty (FRQ) n gpyrue na-
pameTpbl, KOTOPbIE 4O0CTYMHbI (33BMCUT OT HACTPOEK U3NMepHTenet).
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2. 3AXBAT OAMHOYHOIO CUITHAAA

OcobeHHOCTbIO 1 NpevMyLLeCTBOM LMdpoBoro ocumanorpada aens-
eTCcA BO3MOMKHOCTb N1erko GopMMpPOoBaTh OCLMANOrPaMMbI HEMepro-
[AMUECKUX CUMHAMOB, HaMNpyMep: OTAesbHble UMMYALChI, C6ou, Here-
pvioguyecKkune BCNaecky, NPoBasbl UK UcKaxkeHua. [ dukcaumm
TaKOoro cUrHana, Bam HeobxoaMMo 3apaHee MMeTb 0 HeM NpeAcTaBne-
Hue, 4TOBbI HACTPOUTL YPOBEHb 1 GPOHT 3anycKa. Ecav curHan HecTa-
BUbHbIN, pEKOMEeHAYeTCs CHayana NpoHabnoaaTh ero B HopMasib-
HOM peXk1Me 3anycKa, 4Tobbl OnpeaennTb YPoBeHb 1 pexmm 3anycKa.

Hanpumep: ecim Hy»KHO OTCeANTb CUrHas, MPeACTaBAALWMIA cobol
norvyeckyto egunuy TTL, HE06X0AMMO YCTaHOBUTL CeaytoLLme na-
pameTpsbl:

« Tun Bxoga «DC»

- [epekntoyaTesnb Ha Lyne B nonoxkeHne «x1»

« YcTaHOBUTE peXk1Mm 3anycKka pa3BepTku Ha «SINGL»
« Tun 3anycka «Bocxogawmin ppoHT»

- Mepekntouatens «B/den» Ha 1B

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

- [ogrnoUMTe LY K MCCNeayemon TouKe

« Haxkmman kHony «[yck/Crony - BKAounTe pexkum «Run»
1 AOMAMTEeCh NOAB/EHWA CUrHaNa, YA0BIETBOPAIOLLero yC/1o-
BMAM 3anyckKa. [locne noABneHnA Takoro cMrHana nponsonaeT
OAVHOYHBIN 3anyCK Pa3BEPTKM 1 Ha aucrnee byaeT 3adrKcmnpo-
BaHa popMa 3TOro curHana.

- Boitas B pexxum «/3mepuTeny» MOXKHO YBMAETb HACTPOEHHbIE
3apaHee napameTpbl CUrHana.

HasmuTte KHonky «[Myck/Cron» 4Tobbl COPOCUTL CUrHaM U HadvaTb
OTC/eXKMBaATh 3aHOBO. TakMM 06Pa30M, M3MEHAA PeXKUM, YPOBeHb U
AIMTENbHOCTb 3aMyCcKa — MOMKHO OTC/IeXKMBaTb NPaKTUYeCKM tobble
0AVHOYHbIE UM HernepuognYecKme CUrHasnsl.
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3. NPUMEHEHUE KYPCOPOB

Vicnonb3yiiTe Kypcopbl AnAa BbICTPOro M3MepeHus AauTenbHoCTU
Y aMMAUTYAbI OCLMANOrPAMM.

BbinonHuTe cnegytouive gencrems:

+ Ha HacTpoeHHoW ocumnnorpamme nepemeltas Kypcopbl T1u T2
YCTAHOBUTE VX Ha TOYKM Meay KOTOpbIMU Heobxoavmo nsme-
puTb Bpems, Ha uHaukaTope Ne27 6yseT oTobpakeHo Bpems
MeXay Kypcopamu.

« YcTaHoBwuTe Kypcopbl V11 V2 Ha TOUKM Me gy KOTopbIMU He06Xo-
AMMO M3MepUTb amnanTyay, Ha uHamkaTope Ne29 byaet otobpa-
YKeHa aMnAnTyaa Mexkay Kypcopamu.

[ DC] DC ] ==
| 1Y 58mYU -

S Ut +4. 57U Save Imagejki
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4. CPABHEHME OCLUMAAOIPAMM

Mcnonb3ya nepekntoyatens KaHana «D» MOXKHO BbIBECTW Ha gucninei
paHee COXpPaHEHHyt ocumanorpaMmy ana cpasHeHud. [na 3Toro
HY*KHO:

+ [MogkntounTh, Hanpumep, K
BXO4y «A» UCTOYHUK 06pas-
LIOBOr0 CWrHana, C KoTopbIM
HeobXo4MMO CpaBHMBATb U3-
Mepsaembli curHan. HactpouTts
BEPTUKA/IbHYIO, FOPU30HTasb-
HYH Pa3BEPTKM U CUHXPOHM-
3aumto. HaxkaTb KHOMRY «[ycK/
Cron» 4TO6bLI 3adMKCMpoBaThL

n3o6parkeHvie. HaxkmuTe KHorMRy «MeHto», BbibepuTe «Save dat»

HaskmmTe «Bbibop.

Ecnn Bbl coxpaHanu obpas-
LOBYH OCLMAMOrPaMMy CO
BXoda «A», TO nepekntoya-
Tenem KaHana «D» BbibepuTe
«REC-A», HaMuTe KHOMKY
«MeHto»  BbibepuTe «Load
dat» 1 HaxkmuTe «Bblbop».
Ha aucnnee nosBuTCa co-
XpaHEHHaA ocumanorpamma

|z
Fiandb
[Ealiliznt

Ha 3en1éHo ocn KaHana «Dx». HaxkmuTte KHonky «lepexogy, 4Tobbl
nepenT B MeHI0 HaCTpoeK, BbibepuTe perynatop «Y» (BepTvKab-
HOe CMelLieHue), KHoMKol «Beibop» nepeiianTe Ha KaHan «D» (3e-
NEHbI LBET) 1 yCTaHoBUTe 06pasLoByH OCUMAIOrpamMmMy B ya06-
HOe And CpaBHeHMa MeCcTo Ha avcree.
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« MoakntounTe nccnegyembii
CWrHan, Hanpumep, K BXxogy
«By», HacTpolTe BepTUKanb-
HYID ¥ rOpU30HTasNbHYHO
pa3BepTKKM, CUHXPOHM3a-
umto. lMocne 3toro nepe-
MeLLeHVem u1ccieayemMmoro
CMrHana Mo  BepTUKanu
MOKHO COBMECTWTb OCL-
norpamMmbl AnA CpaBHeHUS.

MOAE3HBbIE COBETbI

« Mpy 3MepeHur BbICOKOYACTOTHBIX CUrHANO0B, YTOBb! YBeAUYNTD
CKOPOCTb CKaHWPOBaHWA, MOXHO YMEeHbLUWUTb A/MHY OCLMANO-
rpammbl (Nepektoyatens 4K B naHenm HacTpoex).

- Mocne Toro, Kak nccnegyemblii CUrHan byaeT CUHXPOHU3MPOBaH,
MOYKHO MepeKounTb BXO KaHana Ha 3aKpbITbli, 4T06bI Hab0-

AaTb WyM 1 nynbcaumn.

MEPbI MPEAOCTOPOXXHOCTU

+ [laHHble, Ucnonb3yemble B MHCTPYKLMM MO SKCrayaTaumuu, npea-
Ha3Ha4eHbl TONbKO A41A YA06CTBA Nonb30oBaTens, YTo6bl MOHATD,
Kak bygeT oTobpaxaTtbcs MHpopmauua. Bo Bpemsa vavepeHwit
ByayT Nony4YeHbl KOHKPEeTHbIe AaHHbIE U3MepeHwii!

+ 3aWwmTnTe NpMbop OT BMOPaLMM 1 yAapOB, HE POHAWTE UX U He

Knagute ero B CyMKy.

- He cneagyet ocTaBnaTh NpuGop C paspaskeHHbIM akKyMyAATOpOM

[arKe Ha HeCKO/IbKO AHeWn.

6

—

BHyTpu npubopa Het vacreii

ana OGC.ﬂy)KVIBaHVIFI KOHEeYHbIM Nnosb30BaTenem.

24



TEXHWYECKUE XAPAKTEPUCTUKU

Napamerp 3navenne
Mpoueccop ARM Cortex M3
Cucrema BBoJAa-BbIBOAA U YN FPGA
Monoca nponyckanusa 0..8 MMy
Konuvectso, 0603Hayenme 2 (A, B)
Ananorosbie
KaHanb! Makc. nanpsenve npu «x1» +40B,,
Makc. npu «x10» + 4008,
Uudpossie | Konnuectso, obosnavenne 2(C,D)
KaHanbl YpoBHu 0...2,4B — norunueckuit «0», 3...15 — nornyeckan «1»

BeprukanbHasn YyBcTBUTENbHOCTL KaHanos A u B

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

Beprukanbhas vy TenbHocTb Kananos Cwu D | 0...15B dukcup (CMoS, TTL)
Tun BxogoB Au B 0 i, 3aKpBITbIi

Tun BxoposCu D OTKpbITBIN

B KaHanos A u B 8 bur

Yacrora BbiGopKY

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

06bEM NaMATH ANA XPaHEHNA OCLUANOrPAMM

2M6 BHYTpeHHAA NaMATb, (MW NOAKNIOYEHUN K KOMNbioTepy
paboraer Kak cbéMHblii USB-anck)

C P ANnHa PaMMbl

360...4096 Touex

Dopmar coxp NaHHbIX

Bmp, Dat, Buf, Csv

8 p i, Bbifop M3 12 napaMeTpoB y Kamaoro

ABTOMaTuyeckue Hact pavBaeMble U3MepUTeNn

2 (aMnnuTya M BpeMA MKy Kypcopamm)

lopu3onTanbHan passepTka

100uc....Tc ¢ warom 1-2-5

Pexum 3anycka Tpurrepa

AsTomaTuyeckuii(auto), cTan paptHBii(norm), oMK oukbiii(singl),
jii(none), )

Tun 3anycka Tpurrepa

© 3anyck no BocxoAsAwweMy GpouTy,

© 3anyck no HUCxoAsAweMy (POHTY,

©YpoBeHb curHana 6onbLue, 4eM ypoBeHb TpUrrepa

©YpoBeHb CUrHana MeHblUe, 4eM YpoBeHb TpUrTepa

© [InUTenbHOCTb OTPULATENBHOO UMNYNLCA MEHbILE TPUTTepa
 [lnuTenbHOCTb OTPULATENBHOTO UMNYNbCA Gonbluie TPUrrepa
© [IMUTeNbHOCTL MO OMUTENBHOrO UMNYNLCA MEHbILIE TPUTTEPa
© [IMUTenbHOCTL NONOKUTENLHOrO UMNYAbCa Gonblue TPUrTepa

WcTouuK 3anycka Tpurrepa

Kananbi A,B,C,D

YposeHb 3anycka Tpurrepa

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

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

BcTpoenHblif reneparop Cunyconpa

Muna 10Tw...20KMy ¢ warom 1-2-5 amnnuryna ~ 2,88,

TpeyronbHuk
Nuranve B i Li-ion akkymynatop ao 5-i wacos HP, mini-USB nopr
Pa3mepbl 100x60x15MM
Bec 125 r (c akKyMynATOpOM)
YcnoBua akcnnyarauuu 5...40°C-10...80% 0B, 40...50°C - 10...60% 0B
Yenosusa xp uip pTHp -20...60°C — 10...85% 0B

HP - HenpepbigHoli pabomel, 0B -

OMmMHocumersibHAA 8/10*KHOCMb
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YXOA U XPAHEHUE

He xpaHuTe nprbop B MecTax, rae BO3MOMKHO NomnagaHye BAarv uim

MbLAW BHYTPb KOPMYCA, MECT C BbICOKOM KOHLLeHTPALWVER XUMUUECKIX

" BelLeCTB B Bo3ayxe. He nogsepraiite nprbop BO34e/CTBUIO BLICOKMX

19} Temnepatyp(2600), BnarkHocTH(285%) 1 NPAMbIX COMHEUHBIX Tyuei.

He npoTvipaiiTe Np16op BbICOKOAKTUBHBIMM 11 FOPHOUMMI KILAKOCTSA-

MM, MPOMAC/IEHHON BETOLLIO U AP. 3arpA3HEHHBIMU NpeaMeTamm.

Vicnonb3yiiTe cneupansHole candeTkm ana 66IToBoM TexHWKI, Koraa nprbop

BA@KHbIN, BbICYLUMTE ero nepeg xpaHeHuem. [na unicTky Kopryca npuéo-

pa, MCMoNb3yiTe MAMKYIO CAerka BAaXHYH YMCTYIO TKaHb, He NCMOMb3yiiTe
YECTKVe 1 abpasviBHble MpeameTbl.

+ 3awmTuTe Npubop oT BUBPALWV 1 yAAPOB, MafeHus.

+ He cnepyet octaBnATb NpuGop C paspsyKeHHbIM aKKyMyAAsTOpOM gaxe
Ha HeCKO/IbKO AHel.

FAPAHTUMHOE OBCAY>XUBAHUE

[nA nonyuyeHus 0b6CAYK1BaAHWA CeayeT NpeaoCcTaBuTb Nprbop B YNCTOM
BIAE, NONHOW KOMMAEKTALWMN 1 CIeAYHOLLYHO MHDOPMALMIO:

1. agpec 1 TenedoH A1 KOHTaKTa;

onvcaHne HeucnpaBHoOCTY;

Mogenb usgenus;

CepuitHbIN Homep nagenva (Mpy HaAUHMKY;
[I0KYMEHT, NOATBEPHAAOLLMIA NOKYMKY (Konus);
MHbOPMALWIIO 0 MecTe NprobpeTeHra Npubopa.
MonHOCTBLIO 3aM0HEeHHBIN FrapaHTUNHBIN TanoH.

NouvswnN

MoxkanyiicTa, 06paTUTeCh C YKa3aHHON BbiLLe MHGOPMaLWen K gunepy nnm
B KOMNaHuto «MEMEOH».

Mpu6op, oTnpaeneHHbIN, 6e3 Bceil yKasaHHOIA Bbilue HGopMaumm
6yaAeT BO3BPALLEH KAVEeHTY 6e3 pemoHTa.
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