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BBEAEHUE

MEMEOH 15004 - 310 nopTaTuBHbIN LMGPOBOI HeTbIpEx-
KaHanbHbI ocumnnorpad Ha 6ase 32-6utHon nnatdopmbl ARM
Cortex-M3, npegHa3HayveHHbIV 418 peLleHns HKeHepHbIX 3a4a4
06Lero HasHaveHws. Vicnonb3osanue M/INC (nporpammupyemas
noruyeckas MHTerpanbHas cpeaa), v BHewHero ALM (aHanoro-
unbpoBoit  npeobpazosaTens)  MO3BOAAET  3HAUUTENLHO
YBe/MUNTL CKOPOCTb 06paboTKM gaHHbIX.  [Mpubop unmeet
avcnnen 320x240 Touek, mini-USB nopT w BCTpoeHHbIN AWCK

pa3mepom 2 Mb gnqa xpaHeHVa ocumAIorpaMmm.

YCAOBHbIE OBO3HAYEHUA

OBPATUTE OMACHOCTb NOPAXKEHNA BO3MOXHO
0COBOE BHUMAHWE 3/1. TOKOM MOBPEXAEHNE
NMPUEOPA
B3PbIBOOMACHO [IBOVIHAA 1301AUMA XUMWYECKUI
MNMPUEOPA NCTOYHMK
MUTAHNA
MEPEMEHHbBI TOK MOCTOAHHbBIN TOK 3A3EMJIEHNE



AHAAPTDI

CNEUMAABHOE 3A9BAEHUE

KomnaHua octaBnsert 3a coboit npaso 6e3 crneunansHoOro yBeaom-
NeHUA, He yXyawan noTpebuTenbCKUX CBOMCTB Npubopa U3MeHUTh:
AM3aliH, TeXHWYECKe XapaKTepuUCTVKK, KOMI/IEKTaLMI0, HacToALLee
pyKoBoacTBo. [laHHOe pyKOBOACTBO COAEPKUT TObKO MHGOpMaLMD
06 VCNonb30BaHUK, NpeaynpexaatoLLme coobLLeHVa, NpPaBua Tex-
HVKM 6@30MacHOCTM 1 Mepbl NMPeA0CTOPOKHOCTM MPU UCMO/b30BAHNUM
COOTBETCTBYHLLMX U3MEPUTEbHbIX GYHKLMI 3TOro npubopa.

OCOBEHHOCTU

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

= B komnnekTe 2 Wwyna

= [lonoca nponyckanma go 8 My,

m 72 MBbI6/CeK A9 BCeX aHa0roBbIX KaHanos

= PazpagHocTtb ALIM - 8 61T

= [In1Ha 3anncK ocumnnorpamMmmel Ha 1tobom KaHane go 4096 Touek
= [lo 54acoB paboTbl 6e3 nog3apagku

= MatemaTuyeckme hyHKLMK

= HacTpanBaemble 13meputenm

= 3apagka ot USB

= bosbLUOe KoNMYeCcTBO HACTPOeK

= [logKto4eHne K KoMMbloTepy
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COBETbI MO BE3OMNACHOCTU

+ YT06bI M36erKaTb CyYaHOro NopakKeHua 3MeKTPUYeCKUM

TOKOM, NPaBwbHO 1 6e30MacHo MCMonbL30BaTh Nprbop 06sa-

3aTeNbHO M3yuMTe B 3TOM PYKOBOACTBE MNpeayrpeskaeHus 1

npaBwaa MCnonb3oBaHuA AaHHoOro npubopa. Kpome 3Toro
HeobX0AMMO 3HaTb CrleaytoLie Mepbl NPesoCTOPOXKHOCTH, YTO6bI
136erkaTb TPaBM U He NoBpPeaWTL NpoBepseMble Nprbopsl 1 06opy-
foBaHue.

- Bo mn3berkaHne noepexgeHuna ocumanorpada mav obopy-

[0BaHMA - He MoAK/KYaiiTe Wynbl ocuunnorpada K pabota-

toemy obopygoBaHuio uav npubopy. CobntogaiiTe nopagok

MOAK/KYEHUA 1 OTK/IKUYEHNA U3MepUTesbHbIX LyMoB. Kpome
3TOro Heo6xoAMMO CO6AATEL MPABUAA raNbBAaHNYECKON Pa3BA3KK
MexKay nprbopamu.

+ ByabTe BHUMaTebHbI NPy NOAK/YEHUM LUITEKepPOoB K pasbémam
ocumnnorpada — oLMb0oYHOE MOAKOUEHVe MOXKET BbIBECTN OCLIMA-
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 ocumanorpad ns
cTpoA.

+ He ncnonb3yiTe LWynbl He NpegHasHayveHHble
419 AaHHOro ocumanorpada.

+ He nposognTe namepeHuAa npu NOBBILLEHHON BAAXKHOCTU U C
BAIaXKHbIMU pyKamu, He anKacaﬁTer BO BpemA n3amepeHMAa K oT-
KpbITbIM TOKOBeAyLWMM NPOBOAHVKaM.

+ He npoBoauTe n3mepeHve BO B3pbIBOOMACHOW cpeae, T.K.
npy 13MepeHnn BO3MOMXHO WCKPOObpa3oBaHue, YTO MOMKeT
Npu1BeCcTM K B3pbIBY.

- 3awmTute ocumnnorpad OT nonagaHvsa BHYTPb Koprnyca Bnaru,
MbiaY, BbICOKOAKTMBHbLIX PacTBOpUTEseN, M ra3oB Bbi3bIBAOLLMX
Koppo3uto. [ogaepurBaiiTe NOBEPXHOCTbL NPMBOPa B YMCTOM U CY-
XOM BUAe. IKCMIyaTauma C NMoBPeXAEHHLIM KOPIYCOM AW LLyNamMu
CTPOro 3anpeLyeHa.



- Ecnv B nprbop nonana Bnara wam *K1AKoCTb HeMeAneHHO BbIK/H-
unTe NPUGop M 06pPaTUTECH K AMACPY U B CRPBUCHLIN LIEHTP.

- Ecm B npubope obpasosanca KoHaeHcaT (uTo MokeT
6bITb BbI3BaHO PE3KOM CMEeHOI TeMrnepaTypbl OKPy*KatoLLero
BO34yXa) — HeO6X0AMMO He BK/KYas ocumanorpad, Boiaep-
»aTb NpY KOMHATHOW TeMnepaType He MeHee 2 YacoB.

COBETbI MO 3KCMNAYATALUU
AKKYMYAATOPA

YT06bI aKKYMYAATOP CAIYKW 00 — PEKOMEH/YeTCs NpuaepK1BaTh-
€A 06LLYMX MPABWA 33PAAKMI M SKCNAYaTaLMM aKKYMYIATOPOB, @ IMEHHO:

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

+ HaumHaTb 3apAskaTh akKyMynAaTOp, KOrga OH MOYTH MOMHOCTHIO
paspsaeH;

+ He ucnonb3osats npu Temnepatype Huxke 0°C;
+ He vcnonb3oBatb HenpeaycMoTpeHHbIe 3apAaHble YCTPONCTBa;

- He xpaHuTe npnbop c paspaxkeHHbIM akKyMysIATOPOM, Nepuoam-
YeCKM NpoBepAaiTe COCTOAHME akKyMynaTopa W 3apaante npu
HeobxoanmocTy;

+ XpaHeHvie pa3paAXKeHHOro akKyMynaTopa CWbHO COKpallaeT
CPOK ero cny»Kobl.

NEPEA NEPBbIM UCTTOAB3OBAHUEM

Mocne nprobpeteHus ocumnnorpada MereoH 15004, pekomeH-
flyem npoBepuTb NPMBOP M YNAKOBKY Ha OTCYTCTBUE MexaHude-
CKUX U ApYryxX MOBpPeXKAeHUI, BbI3BaHHbIX TPAHCMOPTUPOBKOM.

Ecnu ynakoBKa NoBperkaeHa, CoOXpaHUTe eé 0 Tex nop, Nnoka oc-
umnnorpad v akceccyapbl He NPoayT NOHYIO NPOBEPKY.
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BbICTPAH NMPOBEPKA

MpoBepsTe NprBop 1 akceccyapbl Ha paboTocnoCco6HOCTL, 418 3TOrO:

+ BrntounTe ocumnnorpad 1 4oanTeCh NOABAEHWA HAaYabHOMo
3KpaHa;

- MogrntounTe Lyn ocumnnorpacda K BbIXOLY BCTPOGHHOMO reHepa-
TOpa, Ha 3KpaHe 40/1KeH 0To6PasNTLCA MeaHap (Mo yMOoNUaHmIo)
amnantygon ~2,8Vpp., nyactoton 10kML.

3HAKOMCTBO
c ocumanorraccoM 7N
4. BXOJ1 KAHANA
1.BbIX00 FEHEPATOPA «C» (CHC)
(WAVE OUT)
5. BXO/ KAHATA
2. BXON KAHATA «D» (CHD)
«B» (CHB)
6.T0PT MINI-USB
3.BX0 KAHATIA
«A» (CHA) 7. BbIKNIOYATEND
NATAHUA
8.1YCK/ MAY3A 9. U3MEPUTENN 11. NEPEX0A
4. UIHMKATOP
3APAKK
10. MEHIO lz HAHPU“E 13. HABMTALIMA

BbIBOP
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PYHKUNU KHO

1.
2.

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

KHonKa «MeHo» - BbI30B CUCTEMHOM0 MeHH;

KHonka «/3meputenn» - KOpOTKOe HaxaTne — Bbi30B OKHa
€ 8 UamepuTeNnamMu, A/IMHHOE HaXKaTue — BXOA B MEeHH0 HaCTpoK-
K1 n3meputenei;

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

TpéxnosunumoHHas KHorKa «Hactpoiika/Bei6op» - (Bnpaso/Bne-
BO) - AN HACTPOIKK BbiBpaHHOro napametpa, (Haxatue) - ana
Bbibopa Meay napameTpamMu BHYTPU rpynmbl;

[1ByXN0O3MLMOHHaA KHOMKa «HaBurauma» - ana nepexntoyeHmn
Meay rpynnamv napameTpoB.

NMHAU OPBI-NEPEKAIOMATEAU
HA AUCTIAEE

/HAMKaTOp OCTaBLWwerocs 3apaaa akkymynaropa
VIHavKaTop cTaTyca ropusoHTanbHoM passépTku (paboTa/naysa)

VIHavKaTop-nepexoyaTens BXoAa KaHana «Ax»
(OTKPBITBIN/3aKPbITbIN/BbIKOHEH)

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

VIHavKaTop-nepexoyaTens BXoaa KaHana «Bx»
(OTKPBITLIN/3aKPbITbIN/BbIK/OHEH)

NHankaTop-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. HaunkaTop-nepekrntoyvaTesnb perkMma ropu3oHTanbHOM
pa3BepTKM (@BTOMATUHECKMIA, CTaHAAPTHbIN, OAMHOYHBIN,
MeLNeHHbI, SKAYLLNIA)

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

1. MnavkaTop-nepekntoyaTens GopMbl reHepaTopa
(MeaHap, cMHycouaa, TpeyronbHUK, Nuna)

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

2) cvHycomaa, TpeyronbHWK, nuna 10Mu... 20k My ¢ warom 1-2-5)

13. MiHanKaTop-nepekntoyaTens ckeaxHocTv reHepatopa (10...90%
- TONLKO A48 MeaHapa)

14. lHamKaTop-nepeKkntoyaTesb pexnma 3anycka Tpurrepa
(kaHanbl 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/IHOYEHbI)

18. MNepemeLlLeHve ocumnorpamMmbl No BePTUKaAN
ansa BbibpaHHoro KaHana (A, B, C, D)

19. NepemeLleHne BUAMMON 061aCTV FOPU3OHTANBHO
Mo ocuuanorpaMmme
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20. PerynaTtop-nepekstoyaTesns nonoxkeHna kypcopa T0
(BKMHOUEH/BbIK/IHOUEH)

21. inavKaTop-nepeKto4yaTens AAMHbI COXPaHAeMOi
OCLIMA0rPaMMBbl

22. lMepekntoyaTens COXpaHeHnA/BbIxoaa

23. NngykaTop 061acTv HACTPOEK — 0TobparkaeT 3HaueHve
perynupyeMoro napameTpa, He MMetoLLero CO6CTBEHHOo
VHAMKaTopa

24. Kypcop T2
25. IHguKaTop HacTpavBaemMoro nameputens

26. Kypcop T1(coBmecTHO ¢ Kypcopom T2 Mcrnonb3ytoTca
N8 U3MEePEHWA ANNTENLHOCTU MEeXKAY HUMI)

27. IHaMKaTop AAMTeNnbHOCTU Mexay Kypcopamm T1n T2
28. Kypcop tpurrepa TO - TOUKM 3anycKka Tpurrepa

29. inavkaTop amnanTyabl Mmexkay Kypcopamu V1mn 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 ncnonb3yotcs
ANA U3MEepPeHVA aMMANTYAbI MEKAY HAMM)

36. Kypcop T - ypoBHA 3anycka Tpurrepa
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LiBeToBOe BblgesneHne nepexatoyaTeneit, peryaaTopos 1 UHAMKATO-
pOB - COOTBETCTBYIOT KaHasy B KOTOPOM MPOVCXOANT perysMpoBKa:
riepeKtoYeHme Mexay KaHanamm uam BHyTpY rpynnbl Npou3BoanTca
HarKaTnem KHomnku «Belbop»:

+ CUHUI - KaHan «A»

« KénTbih - KaHan «B»

« [lyprypHbIf - KaHan «C»

+ 3en8Hbli — KaHan «D»

+ OpaH»KeBbl — rOpU30HTasIbHadA pa3BépTka

- Benbiil — ckpbITHe Kypcopa, (CUCTeMHBIN MHAVKATOP)

NMPOrPAMMUPYEMBIE USMEPUTEAU

HACTPOMKA

KopoTKo HaxKMuTe KHOMKRY «M3mepurTenm» NosaBUTCA OKHO C 8-10 Npo-
rpamMmypyemMbiMi U3MEePUTENAMU, Kawablil U3 u3MepuTesnein umeet
12 HacTpoex, ogHOBpeMeHHO MoXKeT bbiTb 0TobparkeHo 8 napame-
TPOB, KPOMe 3TOro BepxHuii M3mepuTens gybavpyeTcs B 06aactu
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namepuTenein Ne25. Ewé ogHO KOpoTKoe HaxkaTue ybupaeT OKHO C
u3MepuTenaMu ¢ gucnnesa. [lavHHoe HaskaTtve (2 cex) Ha 3Ty KHOMKY
BbI3bIBAET MEHK HAaCTPOMKK nameputenei. KHomkol «Hasuraumay -
Bbl6epUTe HEOBXOANMBIN U3MepuTesnb. KHonKoi «HacTpoiikay - Bbibe-
puTe HeobxoanMbI NapameTp. KHonKoi «Bbibop» - BbIbepyTe KaHas.
lMocne HacTpolkM M3MepuTeneli CoxpaHUTe HACTPOVKKU MepeKnoya-
Tenem «SAV/EXT» BHU3Y CrncKa, BbiGepuTe «Sav» U HaXKMUTe KHOMKY
«Bbibop».

ONMUCAHUE NMAPAMETPOB

FPS - Yactota 06HOBEHMA 3KpaHa (CUCTeMHbIN 3MepuTent)
Vbt - HanpsskeHvie 6atapeu (CMCT@MHbI M3MepuTenb)

Vpp - HanpsseHue oT n1Kka 4o nuka (kaHasnsl A,B,C,D)

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

RMS - CpegHexsagpaTtuuyHoe 3HaueHue Hanpsaxenus (kaHansi A,B,C,D)
Max - MakcumanbHoe HanpsxeHue (kaHanbi A,B,C,D)

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

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

CIR - AnnTensHocTb nepuoaa (KaHansl A,B,C,D)

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

TH - [iMTenbHOCTb BbICOKOro ypoBHa curHana (KaHasnsl AB,C,D)

TL - 1nnTenbHOCTb HU3KOro ypoBHA curHana (kaHasst A,B,C,D)
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MATEMATUUYECKUE OYHKLUWUN

MaTemaTnyeckme GyHKLMN peann3oBaHbl B KaHane «D».
Pexknmbl kaHana «D» 1 onncaHme GyHKLWiA:

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 ymHoxeHue (1)
ocumMnnorpamm KaHanos «C» 1 «Dx»

(C|D) - Noruueckoe cnoskenue (UN)
ocumnnorpamm KaHanos «C» 1 «Dx»

REC_A - 3arpy3Ka nocnegHein COXpaHeHHon
0OCLMNNOrPaMMBbl KaHana «Ax»

REC_B - 3arpy3Ka nocsnesHel COXpaHEHHOM
ocuMnnorpammbl KaHana «Bx»

REC_C - 3arpy3Kka nocnegHein CoxpaHeHHow
ocuunnorpammbl KaHana «C»

REC_D - 3arpy3Ka nocnegHei CoxpaHeHHow
ocumMnnorpammel KaHana «D»
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wwedJorumnoo XiaHHaHedx0d aaHed exeAdieg 1ep ‘arewdod axiaHHeD exeAdieg 1ep peoq
AS) * aLewdod WOE0LIH 3L 8 SOUBHEN 1) X328
eEUVEHE BUHATa80dU 1 }|| eH nyeAdJiaa namoiAravdou sufy ¢ kK ASJ ANeS
- wwedJorunnio anHaHedxo)
MLl eH B1HaHedX0D 1 n¥eAdIa yamoiAawdou Buly dwg’ vved a BavuIMY eLomHUAN) auHaHedxo) dwgq anes
wwedJovrmnio nxeAdies yamoiAravoou sufy mo:m_:quxmum edadAg en aisHey nganes
- 4NQ’ ved 8 anHaHedxo)
oHauareed 8oveHEN f X328 I9wwed Journnio
wwedJovumnio nxeAdies yamoiAravoou sufy ‘Jep' Uned 8 auHaHEdX0) 1epanes
BUHaMKdasLrou BUT «dogiag» 91exey Ha0d1JeH X328 anHaHedx0) wesedaneg

OIHAW IHAWAVE
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HACTPOUKA
BCTPOEHHOIO FEHEPATOPA

KHonkol «HaBwvraumax» nepeiayTe B 061aCTb HACTPOIKM reHepaTopa.
MepekntouaTenem 11 - BoibepuTe hopMy BbIXOAHOrO curHana (CHy-
covaa, MeaHap, nunna, TpeyronbHUK). Mepexkntoyartenem 12 - ycraHo-
BUTE HEOBXOAVMYIO HACTOTY:

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

+ CMHycouga, TpeyronbHuk, nnna - 10 M,...20 Ky c warom 1-2-5

MepekntouaTenem 13 - BoibepuTe ckBaxkHoCTb MeaHapa (10...90%)
AmMNAnTyAa BbIXOAHOrO cvrHana uKcnposaHHana = 2,8 B ot nuka go
n1Ka.
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MEHIO HACTPOEK
HACTPOWKA 3AMYCKA TPUITEPA

B npnbope peannsoBaHbl CeaytoLLmMe pexkmMbl 3amycKa Tpurrepa:

+ 3anycK no BocxoaaALemy GpoHTy

+ 3anycK no H1cxoaaLLemy GpoHTy

- YpoBeHb curHana bonblue, 4em ypoBeHb Tpurrepa

+ YpoBeHb C1rHana MeHblLe, Yem ypoBeHb Tpurrepa

+ 1NUTeNbHOCTb OTPULATENBHOMO MMMYNbCa MeHbLLe TpUrrepa

+ lnnTenbHOCTL OTPULATENBHOr0 MMMYNbLCa 60MbLUe TpUrrepa

+ INNTeNbHOCTb NOM0XKMTEBbHOr0 MMMy IbCa MeHbLLe Tpurrepa

+ lN1TeNbHOCTb NOMOMKMUTEbHOMO MMMY/bCa bosbLue Tpurrepa
KHonkoi «Bbibop» - BbibepuTe HeobXoAUMBIN KaHan ana 3amycka
Tpurrepa. Ecim Heobxoavmo ycTaHoBWTe KHOMKoM «HacTpolika» ypo-
BeHb 3anycka Tpurrepa « THR» npegens! perynnposku =3,8B ¢ warom
40mB, KHoMKoM «Bbibop» BbibepuTe KaHan (A/B/Kypcop ckpbIT). OT0-
6parkeHne 3HaueHna napameTpa Ha HanKaTope Ne23.

BEPTUKAAbHbIE KYPCOPbDI

BepTtukanbHble kypcopsl V1, V2 cay»<aT ana Bu3yanbHOro onpegene-
HWA amMmnanTyabl curHana (6osble/meHblue/paBHo) U Ana nsmepe-
HUA aMNANTY ALl MeXAY Kypcopamu — 0TobpaskeHne Ha MHANKaTope
Ne29 (kaHanbl A, B, C, D, Kypcopbl CKpbITbI), aMIAUTYAHOE 3HAUeH1e
KayKAOro Kypcopa OTHOCMTENbHO OCW KaHasna OTobparkaeTca Ha
nHamKaTope Ne23.

FOPU3OHTAAbHbIE KYPCOPbI

[opu3oHTanbHble Kypcopbl T1, T2 cay»KaT ana BM3yanbHOro onpe-
feneHusa 4anTenbHOCTU Mnynbea (Gonblue/meHbLLe/paBHo) 1 ana
M3MepeHns BpeMeHu Mexay Kypcopamu — 0TobpakeHne Ha MHAW-
kaTope Ne27.
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HACTPOMKA MOAOXEHWUS OCEN

KAHAAOB NO BEPTUKAAU

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

HACTPOMKA OTOBPAXXAEMOWM YACTU
OCLIMAAOTPAMMBI

Perynatop «X» nepemeluaer oTobparkaemyto Ha Aucraee 4acTb
ocumnnorpamMmmel No ropusoHTann. TeKyu.l,ee nonoxeHve 0T06pa—
»aemon yacTu Ha ocumnaorpaMmme cxemaTn4yHO NOKa3biBaeTCA Ha
MHAMKaTOope NoNoXKeHnA.

FOPU3OHTAAbHbIA KYPCOP 3AMYCKA TPUITEPA «T0»

MNepekntoyaTensb «TO» BKAKOYAET U BbIKAKOHaeT
Kypcop 3anycka Tpurrepa.

NEPEKAIOYATEAb AAUHBI OCUUAAOTPAMMBI
MepekntouaTens «4K» 3mMeHaeT AnMHy OCLMANOrPaMMbl B TOUKAX.
[unana3oH 3HaueHnn (360...4096) Touek.

MEPEKAIOYATEAD «EXT/SAV»

MNepekntouatens «EXT/SAV» Cay»KUT Ana coXpaHeHWs NapameTpoB
o6nacTu HacTpoek (HaxkmuTe «Bbi6op» B nonoxkeHun «SAV») uam
BbIXOZ 13 0671aCTM HacTpoeK 6e3 coxpaHeHus (HaxkmuTe «Bbibop»
B nonoeHun «EXT»). I3meHéHHble napameTpbl 061acTy HAaCTpoeK
ByayT NprMeHeHbl Aaxke 6e3 coxpaHeHus, HO Moc/e BbIKAKYeHUA
OHW BEPHYTCA K MPEeXKHWM HacTpoiKam. Mpu 3Tom ecnm nameHeH-
Hble NapameTpbl ByayT COXpaHeHbl, TO MOC/e BbIKA4eHUA Nprbopa
— OHW OCTaHYTCA HeU3MEeHHbIMMU.

19



NPUMEPbI U3MEPEHUN

1. UISMEPEHME NMPOCTbIX CUTHAAOB

HabntogeHve B uenu dopmbl curHana, beicTpoe M3mepeHue 1 oTo-
BparkeHne YacToThbl, pa3Maxa v AAUTeNbHOCTU curHana. [na 3toro
BbINOMHWTE CleaytoLLmMe 4eNCTBNA:

+ Ecav amnauTyda curHana HemsBecTHa - YCTaHOBWTe Nepek/toya-
Tesb Ha wyne B nonoxeHue «x10», a nepekntouatens «B/fen» Ka-
Hana K KoTopomy nogkatoueH Lwyn Ha 10B. Ecin amnanTyaa curHana
13BeCTHa - yCTaHOBWTE MepeKoyaTeb Ha Lyrne v nepexayaTtens
«B/fen» BbIbpaHHOro KaHana C 3anacom B 60/blUyH0 CTOPOHY Ha
20%;

+ YcTaHoBWTE peXknMm 3anycKa pa3BepTku Ha «<AUTO»;

« Tun Bxoga «DCx»;

+ MoacoeanHuTe LN K MCCNeayeMOoit ToUKe Lenwu;

+HactpownTte
nepeknyaTesns
«B/0en» Bbl-
HpaHHOro KaHa-
fa TaK, 4uTobbl
cUrHan no Bep-
TUKanu NosHo-
CTbi0 ymeLuasnca
Ha Aawucnnee, a
nepekntoyaTesns
«Bpema/fen»
TaK, 4Tobbl Ha
AMcnnee no roprsoHTanM NomeLLanocs 3...5 TakToB curHana;

[na ctabununsaumm curHana HacTpoiTe 3HaveHne « THRy;

HaxkmuTe KHomKy «/3mepuTenv» M npoaHanv3vpyinTe xapaKkTe-
PUCTVKM CUrHa-/1a, Hanprmep: AMNauTyay oT nvka ao nuka (Vpp),
cpegHekBagpaTuuHoe 3HauveHve (RMS), yactoty (FRQ) n apyrue na-
pameTpbl, KOTOpbIE A4OCTYMHbI (33BUCUT OT HACTPOEK M3MepuTese).
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2. 3AXBAT OAMHOYHOIO CUITHAAA

OcobeHHOCTbIO 1 NpevMyLLIeCTBOM LMdpoBoro ocumanorpada aens-
eTCcA BO3MOMKHOCTb N1erko GopMM1poBaTh OCLMANOrPaMMbI HeMepro-
[MUECKUX CUTHAMOB, HaNpyMep: OTAesbHble UMMYALChI, c6ou, Here-
pvioguyecKkune BCnaecku, NpoBasnbl UK UcKakeHua. a8 dukcaumm
TaKoro cUrHana, Bam HeobxoaMmo 3apaHee MeTb 0 HeM NpeAcTaBne-
HU1e, 4TO6bI HACTPOUTBL YPOBEHb 1 GPOHT 3anycKa. Ecam curHan HecTa-
BUbHBIN, peKOMEeHAYeTCs CHayana NpoHabnoaaTh ero B HopMalsib-
HOM pexk1Me 3anycKa, 4Tobbl onpeaenuTb YpoBeHb v pexkmm 3anycKa.

Hanpumep: ecim Hy»KHO OTCeAMTb CUrHas, MPeACTaBAALWMIA COBoM
norvyeckyto eguuuy TTL, HE06X0AMMO YCTaHOBUTL CeaytoLLme na-
pameTpsbl:

« Tun Bxoga «DC»

- [MepekntoyaTesnb Ha Lyne B NonoxkeHne «x1»

« YcTaHOBUTE peXk1M 3anycKka pa3sepTku Ha «SINGL»
« Tun 3anycka «Bocxogawmin ppoHT»

- Mepekntovatens «B/den» Ha 1B

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

- MogrnouMTe LY K MCCnegyemon TouKe

« Haxkmman kHonky «[yck/Crony - BKAounTe pexkum «Run»
N AOXAUTEeCh NOAB/GHWA CUrHasa, YA0BIETBOPAIOLLero yC/1o-
BMAM 3anyckKa. [locne noABneHnA Takoro cMrHana nponsonaeT
OAVHOYHbIN 3anyCK Pa3BEPTKM 1 Ha avcrnee byaeT 3adrKcnpo-
BaHa popMa 3TOro curHana.

- Boitas B pexxum «/3meputeny» MOXKHO YBMAETb HACTPORHHbIE
3apaHee napameTpbl CUrHana.

HasmuTte kHonky «[Myck/CTon» 4Tobbl COPOCUTL CUrHaM U HadvaTb
OTCNeXKMBaTh 3aHOBO. TakMM 06Pa30M, M3MEHAA PeXKUM, YPOoBeHb U
A/IMTENBHOCTb 3aMyCcKa — MOMKHO OTC/IeXKMBaTb NPaKTUYeCKM obble
0AVHOYHbIE UM HenepuogNYecKre CUrHansl.
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3. NPUMEHEHUE KYPCOPOB

Vicnonb3yiiTe Kypcopbl AnAa BbICTPOro M3MepeHua AauTenbHoCTU
1 amMnANTYAbl OCLIUANOrPAMM.

BbinonxuTe cnegytouime gencreus:

+ Ha HacTpoeHHo ocumnnorpamme nepemellas Kypcopsl T1u T2
YCTAHOBUTE MX Ha TOYKM Meay KOTOpPbIMU Heobxoavmo nsme-
puTb Bpems, Ha uHaukaTope Ne27 byseT oTobpaskeHo Bpems
MeKay Kypcopamu.

« YcTaHoswuTe Kypcopbl V11 V2 Ha TOUKM Me gy KOTopbIMK Heo6Xo-
AMMO M3MepUTb amnanTyay, Ha uHamkaTope Ne29 byaet otobpa-
YKeHa amnanTyaa Mmexay Kypcopamu.

Ne29 Ne27
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4. CPABHEHME OCUMAAOIPAMM

Micnonb3ya nepekntoyatens KaHana «D» MOXKHO BbIBECTW Ha Aucnnei
paHee COXpaHEHHyl ocumanorpaMmy and cpasHeHus. [na 3Toro
HYsKHO:

+ lMogkntounTb, Hanpumep, K
BXogy «A» WCTOYHMK 06pas-
LIOBOr0 CWrHana, C KoTopbIM
HeobXo4MMO CpaBHMBATb W3-
Mepsaembli curHan. HactpouTts
BepTVKa/bHYI0, rOpU30HTaSNb-
HYH Pa3BEpPTKM U CUHXPOHMU-
3aumto. HaxkaTb KHOMRY «[ycK/
Cron» uTobbl 3aduUKCMpoBaThL

n3o6parkeHve. Haxkmute KHoMRy «MeHtox, BbibepuTe «Save dat» 1

HaskmmTe «Bbibop.

Ecnn Bbl coxpaHany obpas-
LOBYIO OCUMANOrPaMMy CO
BXoga «A», TO mepexnoua-
Tenem KaHana «D» BoibepuTe
«REC-A», HaMuTE KHOMKY
«MeHto» BbibepuTe «Load
dat» 1 HakmuTe «Bbibop».
Ha aucnnee noseutcs co-
XpaHEéHHasa ocuunnorpamma

Ha 3en1éHoM ocn KaHana «Dx». HaxkmuTte KHonky «Mepexogy, 4Tobbl
rnepeiTy B MeHIo HacTpoeK, BoiGepuTe perynatop «Y» (BepTuKanb-
HOe CMelLieHue), KHoMKol «Beibop» nepeiiaunTe Ha KaHan «D» (3e-
NEHbII LBET) 1 yCTaHoBWTe 06pasLoByto OCLMAI0rpamMMy B ya06-
HOe 41 CPaBHeHVA MecTo Ha gucree.
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« MogKknounTe nccnegyemslii
CUrHan, Hanpumep, K Bxogy
«B», HacTpoWiTe BepTMKanb-
HYIO W rOpW3OHTaNbHYHO
pa3BEpPTKN, CUHXPOHM3A-
umto. locne 3Toro nepe-
MeLleHemM ucciegyemoro
CUrHana no  BepTVKamu
MOMHO COBMECTUTb OCLM-
NOrpammbl 415 CpaBHEHWA.

MOAE3HBbIE COBETbI

« Mpy M3MepeHur BbICOKOYACTOTHBIX CUrHANO0B, YTOOb! YBeAUYNTD
CKOPOCTb CKaHWPOBaHWA, MOXHO YMEeHbLUWNTb A/MHY OCLMANO-
rpammbl (Nepexntouatens 4K B naHenu HacTpoek).

- Mocne Toro, Kak uccnegyemblit curHan byaeT CMHXPOHWU3NPOBaH,
MOXKHO MepeK/IUNTL BXOA KaHasna Ha 3aKpblTbli, YTOObI HAbA0-
AaTb LUYM Y My bCaLmK.

MEPbI MPEAOCTOPOXXHOCTU

+ [laHHble, MCMonb3yemble B MHCTPYKLMM MO 3KCM/AyaTauum, npesa-
Ha3Ha4eHbl TONbKO AA yA06CTBA NO/b30BaTeNs, YTOGb! MOHATD,
KaK OygeT oTobparkaTbcA MHbopmaums. Bo Bpems namepenuit
GyAyT NoAy4YeHbl KOHKPeTHbIe AaHHble U3MepeHui!

+ 3awWwmTnTe NpmMbop OT BMOPaLMM 1 yAapOB, HE POHAWTE UX U He
KNaguTe ero B CyMKy.

+ He cnegyeT ocTaBnaTb Nprbop C pasparkeHHbIM akKyMynaTopoM
[1aXKe Ha HeCKO/bKO AHew.

BHyTpu npubopa Het vacreii
AN 06CNYKUBAHMA KOHEYHbIM M0sb30BaTenem.
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TEXHUYECKUE XAPAKTEPUCTUKU

Napamerp 3navenue
Mpoueccop ARM Cortex M3
Cucrema BBOJAa-BbIBOAA U YN FPGA
Monoca nponyckanua 0..8mlMy
Konnvectso, 0603Hayenme 2 (A, B)
Ananorosble
KaHanb! Makc. nanpsenve npu «x1» +40B,,
Makc. npu «x10» + 4008,
Uudpossie | Konnuectso, obosnavenne 2(C,D)
KaHanbl YpoBHu 0...2,4B — nornueckuit «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 Cu D | 0...15B dukcup (CMoS, TTL)
Tun BxonoB Au B 0 i, 3aKpbITbIi

Tun BxopoBCu D OTKpbITBIN

B KaHanos A u B 8 bur

Yacrora Bbi6opKY

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

06bEM NaMATH ANA XPaHEHNA OCLMANOrPAMM

2M6 BHYTPEHHAA NaMATb, (NPU MOAKNIOYEHNN K KOMMbloTepy
paboraer Kak cbéMHblii USB-anck)

C P ANnHa paMMbl

360...4096 Touexk

Dopmar coxp DaHHbIX

Bmp, Dat, Buf, Csv

8 p i, Bbifop M3 12 napaMeTpoB y Kamaoro

ABToMaTuyeckue Hact pavBaeMbie U3MepUTeNn

2 (aMnnuTya M BpeMA MKy Kypcopamm)

lopu3onTanbHan passepTka

100kc...Tc ¢ warom 1-2-5

Pexum 3anycka Tpurrepa

AsToMaruyeckmii(auto), cTan aaptHblii(norm), ofH ouHblii(singl),
ii(none), )

Tun 3anycka Tpurrepa

©3anyck no BocxoAsweMy GpouTy,

© 3anyck no HuCxoAsAweMy GPOHTY,

©YpoBeHb cMrHana 6onbLue, 4eM ypoBeHb TpUrrepa

©YpoBeHb CUrHana MeHblUe, 4eM YpoBeHb TpUrrepa

© [InUTeNbHOCTb OTPULATENBHOO UMNYNLCA MEHbILE TPUTTEpa
 [InuTenbHOCTb OTPULATENBHOTO UMNYNbCA Gonblie TpUrrepa
© [IMUTeNbHOCTD MO OMUTENBHOrO UMNYNLCA MEHbILIE TPUITEPa
© [IMUTeNbHOCTL MO OUTENLHOrO UMNYAbCa Gonblue TPUTepa

WcTounuK 3anycka Tpurrepa

Kananbi A,B,C,D

YpoBeHb 3anycka Tpurrepa

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

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

BcTpoeHHblif reneparop Cunyconpa

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

TpeyronbHuk
Nuranve B i Li-ion akkymynstop ao 5-i vacos HP, mini-USB nopr
Pa3mepbl 100x60x15MM
Bec 125 r (c akKyMynATOpOM)
Ycnosua 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 npnbop B MecTax, rae BO3MOXHO nonagaHue Bary wiv
MbIAV BHYTPb KOPMYCa, MECT C BbICOKO KOHL@HTPALMel XMMUHECKIX
BeLLeCTs B BO3ayxe. He noasepraiite npubop BO3ALMCTBMIO BLICOKMX
Temnepatyp(2600), BnarkHocTM(285%) 1 NPAMbIX COMHEUHBIX JTyueit.
He npoTvipaiiTe Npr6op BbICOKOAKTUBHBIMM 11 FOPHOUMMI KIAKOCTSA-
MU, NPOMAC/IeHHOI BETOWbIO U AP. 3arpA3HEHHBIMM NpeaMeTamu.

Mcnonbayiite cneumansHble candeTky 408 6bIToBoi TexHu K. Korga nprbop
B/IaXKHbI, BbICYLLMTE ero rnepes xpaHeHuem. [ YnCTKU Koprnyca nprnéo-
pa, MCMOANb3YITE MArKYIO C1erka BAAXKHYH YMCTYIO TKaHb, He UCMonb3yiiTe
YKECTKMe 1 abpasuBHble MpegmeTsl.

+ 3awwmTuTe nprbop oT BMGPALIMM 1 YAAPOB, NageHuA.

+ He cnepyet octaBnATb NpuGop C paspsyKeHHbIM aKKyMyAAaTOpOM gaxe
Ha HECKO/IbKO AHel.

FAPAHTUMHOE OBCAY>XUBAHUE

[na nonydyeHns 06CAyK1BaAHWA CeayeT NpeaoCcTaBnTb Nprbop B YNCTOM
BUAE, NONHOM KOMM/EKTALWMM 1 CIeAYHOLLYHO MHDOPMALMIO:

1.

Nouv s wnN

agpec v TenedoH A1 KOHTaKTa;

onvcaHne HeucnpaBHoOCTY;

Mogenb usgenus;

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

MoxkanyiicTa, 06paTUTeCh C YKa3aHHON BbiLLe MHGOPMaLWen K aunepy unm
B KOMNaHuto «MEMEOH».

Mpu6op, oTnpaeneHHbIN, 6e3 Bceil yKasaHHOI Bbilue HGopMaumm
6yaeT BO3BPALLEH KAVEeHTY 6e3 pemoHTa.
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