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YBa)kaemble 3aKa34ymnku,

Bnaropgapwum Bac 3a npuobpeTteHune npnobopa AVT1. [Nepen ncnonb3oBaHnem
BHMUMATENbHO MPOYTUTE AAaHHOE PYKOBOACTBO, OCOOOE BHMMAaHWE yaenvB
paspneny «lpaBuna TexHUKM 6e30MacHOCTUY.

[Mocne NMPo4YTEHNA 3STOINO0 PYKOBOACTBO COXpaHWUTE €ero and p,aaneMLuero
ncrnoab3oBaHWA.

Copepxaljasca B HacToALWEM OOKyMeHTe WHgopmauns npenoctaBieHa

«KaKk eCcTb» N MOXeT OblTb um3MeHeHa B Oyayuwmx Bepcusax 6e3
npenBapunTENbHOro yBegoMAEHUS.
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XapakTepucTuku

[MapameTpbl:

e KaHanbl: 2/4 aHanoroBbIx KaHana, 1x kaHan BCNOMOraTe/ibHOro Bbixoaa

e [lonoca nponyckaHust aHanoroBoro kaHana: makc. 200 Ml'y

e BonHooe conpotusneHne 1 MOm

e Makc. yacTtoTa BbIGOPKIM B peanbHOM BpeMeHun: 1 [BbI6/c

e Makc. nybunHa namaTtun: 70 MAH TOYEK

e Makc. ckopocTb cbopa ocumnnorpamm: 130 000 ocumnnorpamm/c

e [lnana3oH BepTuKanbHom YyBcTBUTENbHOCTN: 1 MB/nen.~ 10 B/gen.

e [mnana3oH CTpo4HOW pa3BepTku: 2 He/aen. ~ 1000 c/gen.

e  8-OlONMOBbIA CEHCOPHbIN 9KPaH C aKTUBHOWM MaTpuLEen ynpasisitoLmx
TOHKOMNEHOo4YHbIX TpaH3ucTopoB (TFT), paspeweHmne 800x600

e  BHyTpeHHsaa namatb 32 b

e 3SawunTtHbin kopnyc un3 nonnumepos ABS wm TPU, pyuka wm3 TPE,
KOMMaKTHbIN padmep 265x192x50 mm

e CobemMHbIn NNTUN-NOHHBIN aKKyMynaTop 7 500 MA-,
NPOOO/MKNTENBHOCTL pPaboTbl NpMMEpPHO 4 4aca, macca Bcero 1,9kr,
BKJ/1HOYas akKyMynsaTop
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DyHKUMN:

e OcHalleH MHOrOYHKLMOHANbHOW CUCTEMOMN SigtestTM,
obecneudmBaroLLlen CTabUNbHYIO 1 HaOEXHY0 paboTy

e BcTpoeHHOEe pykoBOACTBO NOb30BaTeNs, 60nbLLON 3KpaH ansa yaobctea
YTEHWNA

e [lopoepxka nepeMMeHOBaHMS METOK KaHanoB, b6biCTpas HacTpounka
napameTpoB KaHaNnoB

e  BcTpoeHHbI MarasnH npunoxeHunin AppStore, MHOXXECTBO NPUIOXEHWN
ona yctpomctB Ha 6ase Android: anekTpoHHble MHCTpyMeHTbl, WPS,
6paysepbl 1 T. 4.

e QannosBbin meHepxep ES File Explorer nopoepxwuBaeT ynpaBreHue
dannamm n 6ecnpoBogHyO Nepenady AgaHHbIX Ha OCHoBe npoTtokona FTP

e CoxpaHeHue gaHHbIX 0 dopmax curHana B 3 opmatax (WAYV, BIN, CSV)

e [logoepxka CHNMKOB 9KpaHa, BPEMEHHbIX METOK I MHBEPCUI LIBETA

e [lopnepxxka ObICTpON 3anncu BUOEO

e [logpepxka 6ecnpoBOogHOM NevYaTyn CHUMKOB 3KpaHa

e [lopgoepxka umppoBoro GayopecueHTHOro gnucniesa ¢ 256 ypoBHAMMN
rpagauunnm ceporo 1 otobpaxeHust LLBETOBOW TeMnepaTypbl

e [logpepxka oToBpaXxxeHnsa COXpPaHEHHbIX AaHHbIX

o [lopgoepxka KanubpoBKN HyNa OOHUM HaxaTmem, pydHas Kanmbposka
Hyns

e [lopnepxka conpotmBneHmnsa 1 MOwm

o [lopgoepxka QYHKUMN CETMEHTUPOBAHHOIO XPaHEHUs, BO3MOXHOCTb
3axBaTta 0o 10000 kagpoB (hopM CUrHANOB B CErMEHTax

e [lopgoepxka OTKpPbITUA 4 9TaNOHHbLIX (POPM CUrHaNOB OAHOBPEMEHHO,
nogaepxka (prkCrMpoBaHHOIo BbIbOpa TEKYLLIErO KaHana

e BoamoxHOCTb coxpaHeHua 10  nonb3oBaTENbCKMX  HACTPOEK
ocuwunnorpada

e Knasmwa 50%, nogoepxka LEHTPUPOBAHUSA BPEMEHHON pa3BEPTKN,
YPOBHS1 cpabaTtbiBaHUS TpUIrrepa, Kypcopa 1 NofoXeHUs KaHana ogHUM
HaXxaTnem

e [lopoepxka 4 MeTOOOB BbIOGOPKN: HOPMAaNbHbIA, YCPEOHEHHbIN,
ormbéaroLwmnii, NNK-NNK
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[Mogoep)Xka aBTOMAaTNYECKOM HACTPOMKMN N aBTOMATUYECKOro Bblbopa
Ananas3oHa, aBTOMaTUYECKIA PEXM 3aBepLuaeTcs 3a 1 cekyHay

[o 31 namepeHus, otobpaxeHme BCEX U3MEPEHUN HA SKPaAHE OOHUM
Ha)kaTmem, nogaep>xka 6-6MTHOro yactoTtomepa

PacwupeHHble QyHKUMKM Tpurrepa: no @QPOHTY, OAUNTENbHOCTN
mmnynbca, noruke, N-OPOHTYy, MUHMMANbHOMY WMMYbCY, HaKOHY,
3apepxke, snageo, UART, 12C, SPI, CAN, CAN FD, LIN, 429, 1553B
PaclunpeHHble YyHKUUMW OeKoOMPOoBaHWUA MocneaoBaTe/IbHOW LUNHBbI
(onuwmsa): UART, I2C, SPI, CAN, CAN FD, LIN, 429, 1553B, nogaep>xka 2
KaHanoB AeKOANPOBaHMS, NOAAEPXKKA PEXMAa AEKOANPOBAHNSA TEKCTA
Moonepxka paclMpeHHbIX MaTeMaTundeckunx (QYHKUWW: KBagpaTHbIA
KopeHb Sgrt(), abcontoTHoe 3HauyeHne Abs(), rpagyc Deg(), pagnan Rad(),
nokasatenb ctenenn Exp(), anddepeHuymnan Diff(), norapudm In(), cuHyc
Sine(), kocuHyc Cos(), TaHreHc Tan(), nHterpan Intg(), norapucdm Log(),
apkcuHyc arcsin(), apkkocuHyc arccos(), apkTaHreHc arctan(),
BCTPOEHHbIE PYHKLN MacLTabunpoBaHums 1 6bICTPOro npeobpasoBaHus
Pypbe (BIND)

MNoppepxka annapaTHOWM uNbTpauMnM  BbICOKUX/HN3KUX  4acToT
(nmanaszon perynuposku AVT1: 30 kly ~ 100 Mlu), mncknwoyeHme
HE3Ha4YUTENbHbIX YaCTOT ANS YCTPaHEHUS NOMEX

Moppepxxka O6NOKNPOBKN BbIKNOYEHUA NUTaHMA ana 6es3onacHoro
nepemMeLleHmns

Bce nHTepdencoi: Wi-Fi, USB 3.0/2.0 Host, USB type-C, 3a3emneHue,
HDMI, BbiBOA TpUrrepa

[Mopgoepxka nporpammHoro obecnedeHus onsa MK n gnctaHyMoHHOro
yrpaBneHnss C MOMOLbI MPUNOXKEHUS MOBUNbLHOro TenedoHa,
nogaepxka 6ecnpoBogHON nepepayn ansioB Ha OCHOBE MPOTOKONA
FTP

[Mopgoep)Xka  pyccKoro, aHrMMMCKOro, KMUTaAMCKOro, HeMeLKOro,
dpaHLYy3CKOro n gpyrmux si3blkos

[NMogpepikka paboTbl C MOMOLLbIO MbILLI

[Moonep>xka KEHCUHITOHCKOrO 3aMKa /151 3aLWTbl OT KPaXKu

Mopnepxka QyHKUMN OHMAMH-OOHOBNEHUS MPOrpamMmMHO-anmnapaTHbIX
cpencTs
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e [lononHMTENbHbIA MNPOBHUK W3MeEpPeHUs Toka, AnddepeHUnanbHbIiA
NPOOHNK, ONTUYECKUNI N30NNPOBaHHbIA NMPOOHUK, crieymnanbHbIA KEWC,
CyMKa 1 gpyrme npnHagnexHocTn gns ocuunnorpada

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



COLOEPXAHWE

FNABA 1. MPABUJIA TEXHUKW BE3OMACHOCTM ...ttt ssssesenns 12

1.1 TIPABNA TEXHAKI BESOTTACHOUCTTM ..curetimreeeecaencueensecasesaressereasssasasssaseessesesssusstasssasnsssasesssstsasasnssensassemssssstussensusssssassanns 12
1.2 YCNOBUA N CUMBOJIBI BESOMTACHOC T ... eeeeeccucucurmssemseseresseeuessseasssasessesssseusseussssnsssssenssestasasasnssensesssmssssssussssenssssenasanns 16

FNIABA 2. KPATKOE PYKOBOACTBO NOJ/Ib3OBATE/IA OCLIMIJIOIPADA ....................ccoencrninennnee 18

2.1 [1POBEPKA COOEPXKNMOTO YTIAKOBKM c.ecuvsiusesssssssissssssessssassssssassssssassssssasssssssssstssssssssssssssassssssasssssssssssssssnssssssssssssssssses | O
2.2 /ICTIONB30BAHIIE KPOHLLTEIIHA. ..c.cucureustsusaressssesessssesssasessssesssssessessssessassssusssssssssseassssstasssssessssesssenssstussssstassenssssssessensenss 19
2.3 BOKOBAS MAHESTD OCLINTITOTPADA. ...cocucecurssseasssssesssissssssasssasesssasesssssssssssssssass sesssastassssssssessssssasssestassssessssssasssastassssssssensas 20
2.4 3A0HAA MAHENb OCUWNINOMTPADA......cveeceenee
2.5 BEPXHAA MAHETD OCLITITIOTPADA ...cuttuireussissesssessssessasssesssssssasssassssssassssstsssssss stassssssstsstassssss st ssss s stassssssssssisssststsssssstassasses 21
2.6 [EPEOHAA MAHETD OCLLATITTOTPADA ..cvutueutissesssessssasissssasssssstssssssssssssssssssssssssssssssss s stsssssstastsssssssstassssssstbessssssssssssussssnssssaes
2.7 BKJTHOYEHWE/BBIKITHOUEHIME OCLIATITIOTPADA. ...c.eereuteeenssreeseasestsessseusaeessusssessssseasssaseasssmsssssstnsssustssenssseusassussssssnssnen
2.8 OMNCAHWE NHTEP®EMNCA AINCMNNESA OCLMNNOrPADA
2.9 ONNCAHWE OCHOBHbIX ®YHKLIA CEHCOPHOIO 3KPAHA
2.11 MOoOKNYEHME MPOBHUKA K OCLINTINIOTPADY ....creeeseeassessesssasesesessssssssssasssasesssessssssssasssssssssasssissassssensssssasssasssssnssssens
2.12 NCNONB30OBAHUE PEXMNMA AUTO ... ceeeeeeececrcicrecasaetsesesseseeesnss e s smseseeaes

2.1 3 SABOCKUIE HACTPOWIKI ..cuveereserencseaseseseasssissessssssssesessssesssssseasssasessssessssssesssssss sisssssssstsseasseasestseasssessessssusssasensssensassneassenses 31
2.14 ICNONB30BAHIIE ABTOKATTMBPOBKM ...cuutuiureisrusssisasssesssasesssssssssssesssssestsssssssssssssasssssssssssassssseassssssssstassensssssnsassssssssses
2.15 KOMMNEHCALA MNACCUBHOTO MPOBHUIKA ..ucevcucereressiseeesssssessasssasesesessssssssssssssssssasssassssssssssssssesssassssssnsssssssssssassssssssess 2
2.16 N3MEHEHWE A3bIKA

FNIABA 3. ABTOMOBWUJIBHBIFI TECT .............cooovureeceeeeersessessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssanes 35

3.1 LLETTD BAPAIKI/TIYCKA s eevessesesssssssssssssissssssssssssssssssssssssssssssssessssssssesssssssssssssssssessssssssessssssssssssssssssssssssssssssssssassssssnsassoss 35
IR T AT 0 - = T 37
R RCT o AT = S
3.4 MNyNbCALNA NEPEMEHHOTO TOKA TEHEPATOPA
3.5 YMHBIV TEHEPATOP FORD FOCUS...evuvuuuutssssssesessssssmsssssssssssssssnssssssssssessssssnssssssssssesssssssssssssssssassssasssssssssssssssssssssssssssssss
IS I 1 0 1 = TSR 41
3.8 TOK SAMYCKA cccovverrssssvssssenssssennas

3.9 VICMbITAHVA OATHUKOB
T O Y = 1 TS
3.11 TTEATID AKCESTEPATOPA w.covtresevessssessssssesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssessssssssssssssssesssssnesssssssssessssssesssssssssees 46
3.12 PACXOOOMEP BO3[YXA ..oocevenne.
3.13 PACTIPELESIATENIBHDBIN BAI..ovvvveusereessssnssssssssessssssssssssssssasssssssnesssssssssssssssnssssssssssssssssnsssssssassassssssssssssssssssssssssnsessssssnsssss 49
3.14 TEMMEPATYPA OXTTAKOAKLLEN KUIKOCT vevvereeeessssssesssssesssssssssssssssssessssaasssssssssssssssssssessssssessssssssssessssssessssssssseeess 51
3.15 IKOMEHUATDBIA BAJT weeeeeeeeeeesseeseesssessessssseesssssssesssssssssssssssssssssssssesssssssssssssssssssssssassssssssssesssssssssssssssssssssssssssssssssssessssssssssssns D2
3.16 PACTIPELESUTEND covvvveeennnneessenns

3.17 [JABNEHVE TOM/NMBA
O = 1= (o N T
IR eI 1Y 17 7N
3.21 CKOPOCTb HA [IOPOTE
3.22 [MONOXEHNE [IPOCCENTBHOM BACTIOHKM ..ovvereeeessesessssessssssssessssssssessssssssssssssssssssssssssassssssssssssssssssssssssnssssssssssmsessssnssssess 62

FNABA 4. UCTIONTHUTEJIBHBIE YCTPOMCTBA .............cooceeeeeeceeescessssssasssssssssssssssssssssssssssssssssssssssssesanes 64

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



4.1 QNEKTPOMATHUTHBIV KNAMAH YTONTBHOTO DUTTBTPA woovvcussicsssssssssssssssssssssssessssssssssssssssssssssssssesssssssssnsassssssanssssnsssssssssas 64
4.2 CBEYN HAKATTMBAHWSA /15 OVBENBHBIX ABUTATENEM covuusveeessseesssssessssessssssssssssssssssssssssssssssssssssssesssssssssssesssssssssnsasansssas 65
4.3 SNEKTPOMATHUTHBI KNAMAH PELIPKY AL OTPABOTABLUWX FA30B....... ...66
4.4 TOMIABHBIA HACOC «.coomveeeeveersesesssessessssssssssssssssssssesssssssasssssssssssssssssssssssssesssssnes SO - 4
4.5 KNAMAH PETY/IMPOBKI XONTOCTOTO XOMA cvvuturuuusesssssssssssssssssessssssssssessssassssssssssssssssssssesssssssssssssssssssssssssssssessssssssassassassses 68
4.6 VIHXEKTOP (BEH3VHOBDBIA LIBUTATEITD) coveveeeeeseseeeseseessssesssssessessssesssssssssesssssessssssssessssssessseessssesssssssssssessseesssssessneeenns 69
4.7 VIHXEKTOP (AVISETTBHBIV [IBUTATEIIB) covvuevusesressssssssssnsssssssessesssssssssssssssssssssssssssssesssssnesssssssssssssanssssnssssssssmsssesssssessssnsess 70

4.8 PETYIIATOP TABITEHM ovvveerveeeseresesesssssssesssensssessessseessessesssssessesssssssssssssssssssnesssssssessasssssesssesssessssssssessessasssssesssessssssssssenses 1 1
4.9 KNANAH YTIPABNEHNA KONMMYECTBOM (PACKOLOM) evrrevseeesseesseesssessssssesessessesssesssesssessasesssesesssssesssessssesssessssssssesssenssoens 2

4.10 CEPBOLBUTATE/Tb JPOCCETBHOM SACTIOHKW . cueiueusresessaresseasessssessssasesssessssessassssssssesessssesssssssssusssassasssessssssasssnsessses 73
4.11 BEHTUAATOP OXNAXAEHWA C NMEPEMEHHOM CKOPOCTBHD w.ecuuteuiesireuetsaestistseessisessssssess s ssssssstssesssssss st ensssessssss 74
412 NBMEHEHWNE DA3 TASOPACTIPELETIEHU . ... e sirescressseasesssesesseessssssssssasesssessss s sssssass sesesssssssssssssssssssensssasessssssasssssassense 75
FNABA 5. ICTIBITAHWA CUCTEMDbI SAXKUMIAHMSA................ooiirtncscssn s sens 77
5.7 TTEPBIAUHAS OBMOTKA . «...ceeutieusussrtusssasessssassssssstssssasessssasssssstesssssestssssssssssssssassstasss s abussssstassssassssstassssssstasssassssbatsssnstsssesssssnns 77
5.2 BTOPUUHAS OBMOTKA .....cuieteureeesieeeeuensseasassseessereasssensssaseessastasaeassssessasssass st atas st s s e e asseasasbeane et sEs st e aeassensssanetsent s s easseaneass 79
5.3 NMEPBNYHAA OBEMOTKA + BTOPUYHAN OBMOTKA....ccucucururteureesreresereestensasssasssaseessessssessassensessstassessussssensssssassastassesassensas 80
ST 0 82
5.4.17 CAN HIGH V1 CAN LOW ...oiuiriuresiassesissssssessssssesssssas s sssss sesssssssessasssssssssss seass sessssesssssssss sesss ssssesssssassssssss sessssssnsassnsasssnns 82
5.4.2 LIN-LUNHA
B4 K-TIMHUIA oot tica st esssstess s ess s s st bbb AR £ AR E £ A eA R bbb bbb 86

5.5. KOMBUHPOBAHHDBIE VCTIBITAHUI covvvruescseesessssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssssnssssessssssssssessssssssasssasssses S 1
5.5.1 KONEHYATbIV BAN + PACTIPELENIATENIBHBIV BAJT .ouuvveenesseeessseessseesssssssssssssssssssssssssssssssssssssssnssssessssssssnssssnssns 8 1
5.5.2 KONEHYATbIV BANT + NMEPBAYHAA OBMOTKA CUCTEMbI SAKUTAHUSA ...ovveveeee e ssssssssessssessssssssassssassons 88
5.5.3 MEPBMYHAS OEMOTKA CUCTEMbI 3AXKUIAHNA + HAMPAXKEHWE VHKEKTOPA .vvvvveeeeesscessesssasssssssssssssesssessees 89
5.5.4 KONEHYATbIV BAN + PACMPELENUTENBHbIA BAN + VIHXEKTOP + BTOPUYHAS OBMOTKA CUCTEMbI
BAMKMTAHVIT ..coovveeeeeeeasseessssesssssssssssssssssessssesssssessssesssasessassssaessssses s ees st sees e eesss e s s s eeR e A s st s s s enssseens s s snsass s
5.6 YNPABNEHWE OCLIANNOTPADOM C MOMOLLIBKD KHOTIOK cuvuvruvecrsssnsssersssssssssssssssesssssssssssssssssssssssasssssssssssssemssssrsssssessssnnes
5.6.1 DYHKUMOHANBHBIE KHOTIKM 1evvveeeesecessseesssssssssssssssessssssssssessssnsssan
5.6.2 MEPEKOYATENb HABUTALIW MO MEHIO....
B.8.3 KYPOOP.....ceeeeeeeeeee et eaes s ssseses e eeeesseeess s ees s s s s ses s eeesseeess e ems e esee s aee s s s s seeseseeems s eees et s st sssaessssensseennne
5.6.4 TOPUBOHTATIBHAS CUCTEMA......ooeevereeeseeeeeseaessesessssessssssssssessssessssssssassssasssssssssssssssssssssesssssssassssesssssssasssssssnssssnnnns
5.6.5 BEPTUIKATIBHAT CUCTEMA.u.vvusssersssssessssessssssssssssssssssasssssssssssssssssessssasssssssssnssssassssssssassssassssassssssnssssessssessssssssansssansssas
B5.6.6 TPUITEPHAS CUCTEMA wuuvvuusisessssrsssssessssassssssssssssssssssssssssnsssseessssassssasssssssssssesssssssssssassssasssssssssssnsssssessssassssssssansssaassses
5.6.7 [TIABHAA CTPAHVILIA, BITOKNPOBKA SKPAHA ceeoveeeveeeseseeeeeeeeseseeessseesssssssesessssessessssssssasssssessesssssssessseemsssessassenasssnns
5.7 TOPUSOHTATTBHAS CUCTEMA c.coveeeeeeeeeeessessessesssesssseessssessssesesasssssssssssssssssssesssssesssssssasssssesssssssssssssaessesssssssssssssesssesmssoees
5.7.1 MEPEMELLEEHVE CUTHAJIA MO TOPUBOHTAM M uuusuuesiussssesssssessssesssssssssssssssssssssssssssssssssssssssssssnsssssessssasssssssassssasssses
5.7.2 HACTPOWKA CTPOYHON PASBEPTKI (BPEMA/ LENTEHVIE. ... eeeeeeeeeeseseessssesssseesssssssmssseessseessssssssssssssssessssssesseeene
5.7.3 TAHOPAMUPOBAHWE 1 MACLLTABUPOBAHWE OTAENbHbIX /1A OCTAHOBNEHHbIX 3AXBATOB

.74 TIPOKPYTKA, XY e evereoueeeeeeesssssssessssesessseesssssssesessseessssessassssassssssssaessseesssssessssesesassssassssassssasessseessassssasssssessseeesssecssees
5.7.5 PEXM MACLUTABMPOBAHIS . ccv.vvvevesseessssssasesssssssssssssssssessssssessssassssssssasssssssssssssssssssassssssssssssssssssssssessssasssssssansssaans

5.8 BEPTUKATIBHAT CUCTEMA wuucvuesssusnsssssssssessssesssssssssssssssssssssssssssssassssasssssnssssssssssessssasssssssssssssssssssssssassssssssssssssssssssessssasssas
5.8.1 AKTUBALA/ OEAKTUBALLMA ®OPMbI CUTHASA (KAHAS, , STAJTOHHBIE ®OPMbIl CUTHATA) weevveeevreeeesverseeeen 109
5.8.2 HACTPOWKA YYBCTBUTENIBHOCTY MO BEPTUKATIM ...c..voeveeeneeeneesesesssessssessssssssssssssssssssssssssessssssesssssssssssssassssanns 112
5.8.3 HACTPOWKA BEPTUKAIBHOTO MOMOKEHMS . ovvvveesvaensismssssssssesssssssssssssssssssssssssssssssssssssssssemssssssssssssssssssensssenss 1 13

5.9 OTKPBITUIE MEHEO KAHATTA we.vvuervusssssssssessssessssnssssesssssessssssssssssssssssssssssanssssnssssssssssassssssssassssaasssasssssassssasssssssssemsssensssssnsssns 113
5.9.1 YCTAHOBKA CBASN MEXY KAHATTAMU ..cvvuveeveerssanssssssssssssssssssssesssssssssssssssssssssssassssrssssssssssessssssssasssssassssassssessssenes 114

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



10

5.9.2 YCTAHOBKA MPELE/IA MONIOCHI MPOMYCKAHUIA .eueeurisesisssssissssssesss s ssssssssssssssssssssssssssssssssssssasssssssssssssssessss 1 10
5.9.3 VIHBEPCIA C YYETOM MOPMDBI CUTHATIA ..cutitucsesressssassssssesssssssissssssesssssssas ssssssss s sssssssssssssissss s sssssssssas s susssssssassessans 116
5.9.4 HACTPOWKA TUMA TIPOBHIIKA «....cieierencueurercereesseaseseensssessessssussseeas s seussssstassssssstussssasnssstussensesssesessensasssenssssssnesscsssss 111
5.9.5 HACTPOWMKA KOSDONLNEHTA SATYXAHUA MPOBHUIKA ...ttt ssseessssessssesssssesssessssensasssensssssssessessess 117

TNABA 6. CICTEMA TPUITTEPA ..............ooctctnt s s s s s s s s s n s 119

6.1 TPUTTEP N HACTPOWIKA TPUITTEPA .....ovvveieeeeesesesssssesssssssessssssssssssssesssssesassssssassssassssssssssssssssssssseesssssssassssssssssssssssssssssans 120
6.2 TPUITEP NO ®POHTY . 127
6.3 TPUITEP NO ANIMTENBHOCTM UMMY/IbCA 131
8.4 JTOTUIHECKUI TPUITTEP covuvcuvereesssssssssssssssssessssesssssssssssssssessssssssssssssassssassssanssssnssssssssssassssssssssssssasssssnsssasssssssssnssssmssssnsssssncsses 1 30
B.5 TPUTTEP MO N-MY DPOHTY ...coocveoeeesresssssesseessssessssssssssssssssssssssssssssssssssessssssssassssasssssssssasssssssssssssssssssssssssssssassssssssssssssans 140
6.6 TPUITEP MO KOPOTKOMY VIMMYNLCY (PAHTY) ..142
B.7 TPUITTEP MO HAKITOHY wovvt1evvuseussssssssssssssssssssessssassssssssassssssssssnssssssssssessssassssssssssnss asssssssssassssasssssssssessssssessssessssssssansasansssans 144
6.8 TPUTTEP MO IAMUTY BPEMEHW covuuvvessssessssessssssssesssssessssssssssssssssssssssssssssnssssssssssessssssssasssssssssasssssassssasssssssssemssssssssnessens 147
8.9 TPUTTEP MO BULEOCUITHAIY covvvvvuesissrssssessssesssssssssssssssssssssssssssnssssssssssassssssssassssassssssssssnssssssssssessssssssssssssasssssssssensssessssens 150
6.10 TPUITEP MO YCNOBWAM NOCNEOOBATENBHOM LMHBI 153

TNABA 7. CUICTEMA AHAJIMIBA ... ...ttt ss st s s st s s as s s s b 153

7.1 ABTOMATUHECKOE VBIMEPEHUIE ....tucucureusssuessessssessssstssssasssssstsssssestosssssssssessssssstsss s sesssssstasssssssssstasassssssustsssssssstnssssstassanas 154
7.2 N3MEPEHWE YACTOTBI YACTOTOMEPOM .....ccteutueucueureessareassenessseusassensesssessestsssssnsssasesssastssssssssnsasssnssssstassensusssssnssensenss 163
T3 Y PCOP ..ot re et ee e b ase s se s st aeas e aes e anE s 2nE S s £ e st e aeASESaeE oS s et s e e e AL R eaeESAnEE 4 S nE S £ e b e aeae b eAedeEne s st s s eassenneats 163

FNABA 8. 3BAXBAT N3OBPAXXEHVA, EMKOCTb NAMAT N XPAHEHUWE ®OPNMbI CUTHAJNA ... 167

8.1 OYHKUNA CHUMKA NBOBPAXEHMA DKPAHA. ..cciuitriees et sesessssesssssass s s st ssas s sessssesasssssenstsssssssstassensesssssessesens 1 OO
8.2 BUILEOSATIMICD. c.cuuvrurerereeseesessssasssasasssasesssssssssssssessssssesssestasssssssssses s sasesssessssessssssassssses st nbassssessssases nesssenssesenssssnnsssssnsssenes 169
8.3 XPAHEHVIE MOPMBI CUTHATIA 1.ccuttstacsssrissssassssssessssssssissss s ss e sessss s sassssasessssasssess b sesssssstssbsssssssstassssssstnss s sssssssssastsssssasas 170
8.4 COXPAHEHWE HACTPOEK OCLLTIIOTPAMA . ..cuveereussessssssessssasessssesssssessssassssssssssasessssasssesssssssasssaessssessssasesssssssssssessensens 175

FNABA 9. MATEMATWUYECKME ONMEPALIVIVN V1 STAJIOHHDBIA KAHAJ ..............covverencereeseescaseens 176

9.1 PACHET ABONHON @OPMbI CUTHATA ....oomiicmnasisssssssnssesssssssnssssnss
9.2 VIBMEPEHUE BT ..ottt ssss b ssass s b sss s asss s bbb b bbb b0

9.3 PACLUNPEHHBIE MATEMATUYECKME DY HKLIMM. civisucmsisssssisissssssssmssssssssssssss i sssssssssss s sssssssssssssssssssssssssssssssassnans 185
9.4 BbI30B OMOPHOW DOPMbBI CUTHATIA ..ccvuiesissssissisiisssssssssssss s sssssssssss sessssssas s sess s s sesbs s bbb bbb s 187

FNABA 10. HACTPOMKM JUOCTUIES .............oooreeeeeercereissesessesssssssssssssssssssssssssssssssssssssssssssssssssssssssssssses 190

10.1 HACTPOWIKI OCLIATITOTPAMMBI oveeesiureecsessasessssasessssessscasessssasssessassssusssessssssesssssseasssasesssseasssastassessssessssssssssstassessasssssassen 191
10.2 HACTPOUIKA CETKM c.cuvvreeusereneseasessssssesesseassessasessssssestsseasssssesssesssstsssssssusssssssssseassssstasssasesssstassesstnssesssstnssasassssntssensestsnsassen 191
10.3 HACTPOWKI XPAHEHVIA JAHHDBIX ¢.ccucureceeuteeeessesseseeas s sessssstasssasess b stssss st sassst s s s s st st st eeae st sb ettt sns et sssnsenss 192
10.4 LUEHTP FOPU3OHTANIBHOTO PACLLUMPEHWS ..cucuvcureereesereesesensseasesssasessesesssessensssssssssnsessessssssssassensessseassessasssssassenseess | 90
10.5 HACTPOWIKA LIBETOBOW TEMIEPATYPDBI ..cueieutsecssssesssasessssessssssessssssssesssssssasssassassssssssssenssensessssssssenssssssnssssssssssssssenses | 9%
10.6 PEXVIM CTPOYHOM PASBEPTKU c..ecuutiureeeasssesensssesssssessessesssssesssssesssasssessssssssssssseassssssssssessensesssesessensessssnsssessssssssssenses | 9%

TNABA 11. CUCTEMA BDBIBOPKM ...................itnctnnnsnnsnnsesss s ssssssssss s ssssenns 194

11.1 OB30P MPOLIECCA BBIBOPKI ....euveutiuriieusesienisessassstasssasesssstss st eaesssssts s stesesssstsssssssussssssnsssssssssssssnsesssesessenseess 1 90
11.2 KNABWLUA 3ANYCKA/OCTAHOBKW « RUN/STOP» N KNABULLA «SINGLE SEQD c.vvvevreeereersesesesssessisessssesssssssnessnes 199
171.3 BhIBOP PEXKVIMA BBIBOPKU ouvecueuitraseessessessssessssssestsssessssstsssss s sessas st st sassss s siassssstass sassssssbassssstsssesssstsssasassssstasssssssssnssssen

11.4 ONNHA 3ANNCK N YACTOTA BBIBOPKW ....coceeeceecmrecereeseeneseneneens

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



FNABA 12. TPUITEP N AEKOAVNPOBAHME NOCJIEQOBATE/IbHOM WUUHDI....................covrrrnnnnnee 207

12.1 TPUITEP 1 AEKOANPOBAHWE LUWHBI UART (RS232/RS422/RSA8E) .....oveeeeererereeeesrereesesesesessesessssssssssassssessassen
12.2 TPUITEP U JEKOOMPOBAHIUE LUMHDBI LIN coe.cetceeeeceeee ettt sease e seasseestee s ssesssssssssesastessssssssessssessssesastessnsssssensssenans
12.3 TPUIMEP 1N OEKOONPOBAHUE LUMHBI CAN(FD) evereeecirereecererssesresstsesssessessessasesssesssssssesssessesssesssssssassresssssssnsssesssasens
12.4 TPUITEP U JEKOOMPOBAHWNE LUNHBI SPI ...
12.5 TPUITEP Y JEKOOMPOBAHIE LLMHBI 120 ...eerieeeeeeesteessseasessssesssesssssesssssssessssessssesssssssssssssenssnssessssssssessssesssnenssesasssen
12.6 TPUITEP W AEKOOMPOBAHUE LUMHBI ARINCAZ2 ...ttt sttt sesae et et es s sesassetes b esasssnsbenans
12.7 TPUITEP U JEKOOMPOBAHUE LUNHDBI 1B53B ...ueeecieecteeeetsees e sseestees s ssesssssssssessstssssssssssssssesassesassessssssssensssesans

FNABA 13 OYHKLUMM FTIABHOM CTPAHULLDI ...............ooueereeceeeereescessssssssssssssssssssssssssssssssssssssssssaes 246

1 3.2 HACTPOMIKI ... eureereuceseeenstseeseasensiessesessessessasesssease s st s s ane st eeas s s ane s eeasssEsea b sEaeasssEaessaseat b eb s e anE e emeant e b ees s ant s e ane e nntren
13.3 YIIPABITEHUE DATTIAMUL....couceeureriteaesseusissesssstssessessestess s stssssstasssasess b sbsssss st s sassst b saes s stseast st b b s st et e bt eae et ast st
1 3.8 OJTEKTPOHHDBIE VTHCTPYMEHTDN ..t cueseuressescsresssessestsseesscssessssnsssessassasssssasensssesssssseasssasessssenssssstsssessssenssasassssstassensssssenasnen
TA.O HACDI ittt s e sE R R4S RE RS SRR AR A A AR SRR A RE S e A AR AR bR s AR s nn s
13.10 OTKITHOUEHUIE TTATAHYIF. ..cueeureuiteaeereuseecseuseseseessseuseseseas s sessssstasssastsssstassssstssessastsssesessesstasssustseesntstusestatustsssnssatusssnsenss

TNABA 14. QUCTAHUMOHHOE YIIPABJIIEHUIE ....................cooiiicnnnsessn s sesenns 266

14,1 XOCT-KOMITBHOTEP ..cuutiecusustucssusessssaesssssessesssstsssssasssessss s sessssssbassssssssssbsssssstassssssstsssssassssstassesststbnsassssssassnstssssssasassssnnass
14.1.1 YCTAHOBKA NPOrPAMMHOIO OBECNEYEHWA XOCT-KOMIMBHOTEPA ....ocueiretrereeeemsscasas e sessesesnssenssensenes
14.1.2 MOOKNMOYEHWE XOCT-KOMIMBIOTEPA. ..c.iecasrensssmsessesessessnsssssesssmsesesenes
14.1.3 ONMUCAHNE OCHOBHOTO MHTEPDEMCA ...covueeurererenssseessssesessasesssssssssssessssssssesssssssusssaseasssesssssstasssnsessssssssssassenses
14.1.4 ONMUCAHWNE PABOYETO VHTEPDEICA .....ereuteeresssrecseasessssssssssseessessssssss ssssssessas s sesssssssasssasessssssasessssessssneassessesssnes
14.1.5 XPAHEHWE 1 MPOCMOTP N3OBPAXEH 1 BULED......ecueueureeeusesieniseseseseasssessssssasssssessssssasssssstassssssasssssasssnes

14.2 MOBUNbHOE ANCTAHUMOHHOE YMPABIEHUE ...cvceerereneseesesessnss e seseseseas

FNABA 15. OYHKUVN OBHOBJIEHVA N MOLOEPHMBALIAMN ...t 274

15.1 OBHOB/TEHWE MPOTPAMMHOTO OBECTIEUEHVIS cuvvvveeesseesesessresssesassesssssssesssssssssesssessssssssesssesssessasssesesssessassssssssesessesas
15.2 NOBABNEHUE OOMOMHUTENBHBIX @YHKLI «.vveevereeeressesssesesssessesssssssssssssssesssessassssssssssssssssssssssessassssssssesssssssssssesens

TJIABA 16. CTIPABOYHAS MHOOPMALIUA................c.oovintirinnnnnsssinsssssetssesssssssessssessens 275

16.1 KATETOPUIA VIBIMEPEHMA. ... ceuceeureutieassessessssssstssssssassstssas s sessssstassssssas s shsssssstassssssstsssssessssstasssast st nsssssastassastsssssssssasssssnans

FNABA 17. MTOVICK N YCTPAHEHME HEVMCTIPABHOCTEM...............coocreeeeeeereeneiseeseesesssssesssasssnes 278

TNABA 18. OBCNYXXUNBAHME M MOAAEPXKKA ............coviinnnnnensnnessnsssssssssssssssenns 282

TIPVITIOMKEHMISL ...ttt st s s b s s s b s s b et s R SR e b b st SR e b bt 283

MPNNOXEHME A: TEXHWNYECKOE OGCNTY)XVIBAHUVE V1 YXO[ 3A OCLIMJTTTIOTPADOM ........ccccureineerenennaennananenes 283
MPUNOXEHNE B: TPAHCNOPTUPOBAHUE U XPAHEHUIE..........cccoeiiuiiiieiieeininessntesssesesesssasssssssssnsesensessnsssns 284
MPUNNOXEHNE B: MPUHALNIEXHOCT........oiieiiiniiineiiietieeessstsssstsssssssesesssessssssssssesessesessssssssesonsesenasssnasesas 285

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



12

Fnasa 1. NpaBmna TexHmkm 6esonacHocTn

1.1 MpaBuna Texnmkm 6ezonacHoCcTMN

Bo wnsbexaHme TpaBMUPOBaAHUS MepcoOHana n NOBPEeXAEeHUs OaHHOro
N3oennus WU Kakumx-nnbo CBA3aHHbLIX C HMM YCTPOWCTB Heobxogmmo
cobnopatbh cnegyrowme npaBmna TeXHUKM 6esonacHocTu. [Ana Toro 4tobsbl
n36exaTb BO3MOXHbIX Yrpo3 6e30nacHOCTW, NP UCMOJIb30BAHU OAHHOIO
n3genns  Heobxogumo cobniogate  cnegywowme  npaBunia  TEXHUKUA
6e3onacHocCTu.

e [lepeg Havanom akcnayaTaumm HeoO6XOOAMMO O3HaAaKOMWUTCHA C
HacTOALMM PYyKOBOACTBOM.

e Pabota c ocumnnorpadom 1 ero TexHm4yeckoe obcnyxmBaHmne AOMKHO
OCYLLECTBNATLCA NEPCOHANOM C MHXXEHEPHO NOArOTOBKOW, MMEIOLLIM
HaBblkK No paboTte ¢ CBY ycTpomcTBamm.

e [lpn akcnnyataunn npubopa Heobxognmo cobnogatb TpeboBaHUS:
TOCT IEC 61010-1-2014, «[lpaBuna TEeXHUYECKOW 3KcnayaTtaunm
3/1eKTPOYCTAaHOBOK noTpebutenen» n «lpaBuna no oxpaHe Tpyaa npuv
aKcnayaTaunn aneKTpoycTaHOBOKY.

e [lepen BknwouyeHmeM npubopa B CETb CrieayeT NPOBEPUTb NCNPABHOCTb
Kabena nuTaHums, Npy NOAKAYEHUN K CETU — HAAEXHOCTb 3a3EMJIEHUS.

e 3azemneHme npubopa pekOMeHAyeTCcs MpPou3BOAUNTbL 4Yepe3 Kabenb
NNTaHWUS, NOOK/IOYAEMbIN K CEeTEBOMY coegunHuTento npubopa wu

TPEXMNOSIOCHON  pPo3eTkKn ceTu. [OonoNnHUTENbHO pPeKoMeHayeTcs

e
COeOVHUTb KIEMMY “—~  , pacrofioXeHHyo Ha npubope, C LIVHON

3aLMNTHOro 3a3eMJIEHMS.

e Vicnonbsyinte nogxopAawmn WHyp nutaHus. icnonb3ymnTte TONbKO LWHYP
NNTaHUA, npenHa3HayYeHHbIN ans OAaHHOro npoaykTa n
cepTudnLMPOBaHHbIN A CTPaHbl/pPernoHa Ncrosib3oBaHus.

e Ha paboyem wmecTe p[O0mKHbl ObITb cobnogeHbl TpeboBaHUA MO
obecnevyeHnio 3aLlnTbl OT BO3AENCTBMA CTAaTUYECKOrO HanpsiXXeHns rno
FOCT IEC TR 61340-5-2-2021.

e [lna 3awnTbl OT 3MEKTPOCTAaTUYECKOro paspsiga U npegoTBpalleHus
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noBpexaeHus onepatopa u npubopa WCMNONb3YNTE 3a3eMIEHHbIN
NPoOBOAALLMIA HACTOMbHbIN KOBPUK U HaeBaWTe Ha PyKY 3a3€MJIEHHbIN
aHTUCTaTM4ecKknin bpacner.

e He BcTtaBnamte BWUIKY B MblUlbHble W TPA3HbIE PO3eTKW. [1NOTHO W
NOSTHOCTbIO BCTaABAANTE BUIKN B MpeaHa3HAYEHHYIO OJ19 9TOr0 PO3EeTKY.

e He neperpyxante poseTkun, YATMHUTENN NN CETEBble GUNbTPbl. ITO
MOXET BbI3BaTb NOXap U NOpaXKeHne daNeKTPU4eCKNM TOKOM.

e HecHunmanTte KpbIWKM NN Kakyo-nmbo YacTb Kopryca BO BpemMs paboThbl
npubopa. IT0 OBHAXUT LEMN U KOMMOHEHTbl U MOXET MPUBECTU K
TpaBMam, BO3ropaHuio N NopaxeHnem afieKTpNYeCKMM TOKOM.

e [lpoayKT He 3alnLLEH OT MPOHUKHOBEHUSA XMAOKOCTEN. ECnn HE NPUHATDI
HeobxoaMble Mepbl NPEAOCTOPOXHOCTW, TO MONAb30BaTe/lb MOXET
NoNy4YnTb yaap TOKOM 1 npmnbop byaeT NoBpexaeH.

e He ponyckanTe BO3BHNKHOBEHWSA NOXapa 1 TpaBMMpPOBaHWS NepcoHana.

e He pasmewanTte npnbop Ha HarpeBaTeNbHbIX YCTPOMCTBAX, TakKMX Kak
paguatopbl nnu oborpesaTtenn. Temnepatypa oKpyXatLwen cpenbl He
OO/HKHA NpeBblwaTb MakCUManbHy0 TemnepaTypy, YKasaHHyl B
TEXHNYECKUNX XapaKTepucTmkax Ha npubop. lNeperpeB npoaykrta MOXeT
Bbl3BaTb NMOPaXeHne 31eKTPUYECKM TOKOM, MoXap n/unm cepbesHble
TpPaBMblI.

e [lpaBunbHO nogknw4vamTe W OTKAYaUTe NpPo6HUKK. [1paBUNBbHO
nogknto4nTe npobHMK npmnbopa, Npy 9TOM €ro KiemMma 3a3eMJIEHUS
[O/MKHa ObiTb nopgkntoveHa K 3a3emneHunto. He nopgkniovyamte m He
OTK/IOHAWNTE MNPOBGHUKWN WA N3MEPUTENIbHbIE MPOBHWKKM, NOKa OHW
NOOKOYEHbI K MCTOYHUNKY HaNPS)KEHUS.

e [lepen otTcoegunHeHMemM NpPoOHMKA OT W3MepUTENbLHOro npubopa
oTcoeanHuTe BXO4 NPOOHMKA W KOHTPONbHbIA NPOBOA MPOOHMKA OT
TECTUPYEMON LEMW.

e Cobniopgannte BCE HOMWHAJbHbIE XapakKTEPUCTUKMN Knemm. Bo
n3bexaHme BO3ropaHUA WM MNOPaAXEHUNS SNEKTPUYECKMM TOKOM
cobnoganTte BCe HOMWHAJNbHbIE XapakKTEPUCTUKM N MapKUPOBKY Ha
n3gennn. [llepen nogkn4YeHUEM K MN3OENNK0  O3HAKOMbTECH C
OOMNONIHNTENbHOW MHpOPMaUMEN O HOMUHANbHbIX XapakKTEPUCTUKaX B
PYKOBOACTBE MO aKCnayaTaunn.
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Micnonb3ymte npaBubHble NPOGHUMKW. BO mM3bexaHme 4pe3mepHoro
nopaxeHust 9NeKTPUYECKMM TOKOM  WUCMoAb3ymte ana  Nnobbix
N3MEPEHMI TONbKO NPOBHMKW NPaBUIbHONO HOMMHana.

OTKkNoYMTE NUTaHNE NEPEMEHHOIO Toka. AganTep MOXHO OTKIOYUTb OT
CeTN NepeMeEHHOro ToKa, U NoMb30BaTeNb LOMKEH NMMETb BO3MOXXHOCTb
AOCTyna K aganTtepy B n1t060e Bpemsi.

He akcnnyatupymTte yCTPOMCTBO Npn NogO3PEHUN HA HEUCMPABHOCTb. B
cnydyae nopo3peHunst, YTO AaHHOE M3aenme NoBpexneHo, obpaTnTechb K
CEPBUCHOMY NepcoHany KoMnaHunm, aasa ero NpoBepPKN.

Mcnonb3ynte agantep npaBusnbHO. [MogaBanTe nuTtaHme nnm 3apsxxanTte
obopynoBaHMe C NOMOLLbIO aganTepa NMTaHUsS B KOMMNIEKTE NOCTaBKU 1
3apsixxanTe akKymMynsTop B COOTBETCTBUUN C PeKOMeEHAYEMbIM LNKIOM
3apsaaku.

N3beramte oOTKpbITbIX uUenen. He npukacanteCcb K OTKPbITbIM
COEQVHEHUNAM N KOMMNOHEHTaAM NPWY HANYN HaNPsSXKEHWS.
ObecneybTe HagNeXallyt BEHTUNALNIO.

He skcnnyatupynTe B CbipbiX/BMaXHbIX yCNOBUSIX.

Hukorgpa He wucnonb3ymnte npubop B YCNOBUAX, KOrga Ha HEM
obpasoBancs nnm moxet bbITb 06pa3oBaH KOHAEHCAT, HaNpuUMep, eCnm
npubop nepemMeweH M3 XonogHowW cpenbl B Tennyt. Heobxogmmo
BblAep>XxaTb Npnbop He MeHee 3-X YacOoB NMPM KOMHATHOW TeMnepaType.
He akcnnyatmpymte B NErkoBOCMIaMEHSAOWENCA N B3PbIBOONACHOMN
aTmocaoepe.

CopoepXxunTte NoBEPXHOCTU N3AENNA YNCTBIMU N CYXNMIA.

VicnblITaHne Ha NMOMEXoyCTOMYMBOCTb BCEX MOAENEN COOTBETCTBYET
cTaHpgapTam knacca A, ocHoBaHHbIM Ha EN61326:1997+A1+A2+A3, HO
HEe COOTBETCTBYET CTaHAapTam knacca B.

dnemMeHTbl NUTaHUa unn b6atapen Henb3s nogBepraTb Tenaa, OrHs, a
Takxke pasbumpaTtbCa N NogBepraTtbCs MexaHW4YeCKOMY BO3OENCTBUIO,
yoapam.

dnemMeHTbl Unn 6atapen He AO0MKHbI 3aMblKaTbCsi HAKOPOTKO. Henbas
XPaHNTb B KOPOBKe unu swmke, raoe OHU MOryT 3aKOpoTUTb Apyr Apyra
WA roe OHW MOryT ObiTb 3aKOPOYEHbI APYrMMMN TOKOMPOBOOALLNMU
MaTepuranamMmu.
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e Ecnun n3 anemeHTa NUTaHNSA NPOUCXOAUT YTEYKa, XNAKOCTb HE A0/IKHA
nonagaTb Ha KOXy WnnM B rnasa. B cnyyae KoHTakTa npomMounTe
NOPaXKEHHbIW y4acToOK 60NbLUINM KONMYECTBOM BOAbl M 06paTuTeCh 3a
MegULNHCKON MOMOLLbIO.

e HenpaBumnbHas 3amMeHa WM 3apsigka 9NEeMEHTOB MUTaHUSa  WIn
6aTapen, cogepXXallmx LLENOYHON 9NeKTponuT (Hanpumep, NUTUEBbIX
9NEMEHTOB), MOXET BbI3BaTb B3pPbIBbl. 3aMEHANTE SNEMEHTbl UNU
GaTapen TONbKO Ha COOTBETCTBYKOLWWUA TUM N OPUTrKHanN, 4YTobbl
obecneunTb 6€30MacHOCTb NpoAyKTAa.

e DOnemeHTbl nNuMTaHua w1 GaTapewn [OMXHbl ObITb NepepaboTaHbl W
XPaHUTbLCA OTAENbHO OT 06bIYHbIX OTX040B. AKKYMYNATOPbI N 0ObIYHbIE
GaTapewn, copgepxawme CBUHEL, PTyTb WIN KagMWW, SBASKOTCH
onacHbiMn oTxogamun. CobnioganTe HauuoHanbHble MnpaBuaa no
yTUIn3aumm oTXoooB 1 nepepaboTke.

KaTeropvm n3mepeHums

Ocuwmnnorpad cepun AVT1 npegHasHayeH Ois U3MEPEHUM B KaTeropuwu
N3MepeHunn I.

OnpepgeneHme KaTeropmm namepeHms

KaTteropusa namepeHun | npegHasHadeHa ons N3MepPEHMiA, BbINOHSEMbIX B
uensx, He nogkntoveHHbix Hanpsamyto K CETU MUTAHUA. MNMpumepamn
ABNAOTCA U3MepeHusa B Lenax, He nogkntodeHHbix K CETU NMUTAHWA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEHHMX) uensx, noaknodeHHbix Kk CETU
MMTAHWNA. B nocnegHem cnydae nepexogHble HanpsXeHus SBASAKTCS
NEPEMEHHbIMIN; MO 9TOWM NPUYMHE NONb30BaTeflb AO/KEH MOHMMATb
cnocobHOCTb 000pPYAOBaHMSA BbIAEPXKMBATb NEPEXOAHbIE HArpPy3KW.

MpepynpexaeHne

Kateropus wnamepeHunn MOK. B ycnoBusx MoHTaxa kateropum | MOK
BXOOHYIO KIEMMY MOXHO MOAKMOYUTL K KIEMME Lenu ¢ MakCUMasbHbIM

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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NnHenHbIM HanpskeHnem 300 B (cpepgHekBapgpaTundHoe 3HadeHue). Bo
n3bexaHme pucka MNOpPaxXeHUsa BNEKTPUYECKMM TOKOM BXOOHYH KIemMmy
HEeNb3A MOAKAYaTb K LEenM C NUHEeNHbIM HanpshkeHmnem 6onee 300 B
(cpepHekBagpaTYHOE  3Ha4YeHue). MrHoBeHHOE nepeHanpsXxeHme
NPUCYTCTBYET B LENSAX, W30NPOBaHHbIX OT anektpocetn. Lundposon
ocuwmnnorpad cepum AVT1 paspaboTaH Takum obpasom, 4Tobbl 6e30macHoO
BblEPXMBaTb Criopagn4yeckmne nepexogHble nepeHanpsixeHma oo 1000 Bnuk.
He wucnonb3ymte paHHoe obopygoBaHuMe O WU3MEPEHUIA B Lensax, rae
MrHOBEHHOE nepeHanpsa>XXeHre NpPeBbILLAaeT YKa3aHHOe 3HaYeHne.

1.2 YcnoBsma m CMMBO/bl 6e30nNacHOCTMN
TepMuHbI B pyKOBOACTBE

B maHHOM pyKOBOACTBE MOIYT BCTPeYaTbCs crieaytoLlyie TepMUHbI:

/N MpenynpexaeHnne. lNpegynpexaaroLyme Hagrncu ykasblBaroT Ha yC/TI0BUS
W EeVICTBUS, KOTOPbIE MOTYT MPUBECTU K TPABME WJIN J1IETA/IbHOMY MCXOAY.

A OcTtopoxHo. [llpegyrnpexneHvss 0 HeobxoguMOCTU  MPOSIBUTH
OCTOPOXHOCTb yKa3blBalOT Ha yYCJ/I0BUSI W/IN LOEVCTBUS, KOTOPbIE MOryT
rMPUBECTU K MOBPEXEHUIO 4aHHOI0 N3A4€eJ1NS NI 4PYroro UMyLLEeCTBa.
TepMuHbI Ha N3gennn

Ha nagennmn moryt 6bITb yKasaHbl cneayloLlme TePMUHbI:

OnacHO yKasblBaeT Ha OMacHOCTb TPaBMMPOBAHWSA, KOTOpas CTaHOBUTCS
04YEBUAHOW NPU NPOYTEHNN MaPKUPOBKMN.

OCTOpPOXHO yKasbiBaeT Ha OMacHOCTb TPaBMWPOBAHUA, O KOTOPOW
HEBO3MOXHO Cpasy y3HaTb NPV NMPOYTEHNN MaPKUPOBKN.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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BHMMaHMe ykasblBaeT Ha OMNacHOCTb ONA OAHHOro M3genus Unm [pyrowu
MaTepuanbHoO COOGCTBEHHOCTMN.

CumBonbl Ha nspgennn

Ha nsgenunmn moryT ObITb cnenytoLme CUMBOSbI:

AN =

OnacHoe OcTtopoxHo! Cwm. 3awmnTHan Knemma
Hanpsi>XeHne PYKOBO[CTBO. 3a3eMeHuns
3asemMneHue Knemma 3a3emMneHus

Laccum N3mMepeHuns

O3HakombTeCb CO cnefywWMMM NpaBulaMy TEXHUKM 6e30MacHOCTM,
yToO6bl M36€eXaTb TpPaBM W MNpPefoTBpPaTUTb NOBpEXAEHMEe [AHHOro
n3pgenna Mam nodbIX CBA3aHHbIX ¢ HUM wm3pennin. Bo wmnsbexaHme
BO3MOXXHbIX ONaCHOCTEN faHHOe n3aenme MOXXHO MCMNOoJb30BaTb TOJIbKO
B YKa3aHHOW 06/1aCTN NPMIMEHEHMS.

/A\n peaynpexaeHwve

Ecnn BxogHovi nopt ripnbopa rnogk/royeH K LEN C NMAKOBbIM HarpsXXeHnem
Bbile 42 B vnn mowyHocTbo 6osiee 4800 BT, BO nsbexaHne rnopaxeHus
3/1EKTPUYECKM TOKOM UV BO3rOPaHUIS:

e lcnonb3yinte TONbKO W30/MPOBAHHbIE MPOBHUKK  HaNpPsXeHWs,
BXogawme B KOMMIEKT MOCTaBkW npunbopa, WAn 3SKBMBANEHTHbIE
N30enuns, ykasaHHble B Tabnuue.

e [lepeg wncnonb3oBaHWMEM  MPOBEPbTE  MPOOHUKM  HaNpPsXeHus,
N3MepuTeNbHble NpoBOAa W NPUHALIEXHOCTM Ha  Hanuyme
MEXaHNYECKMX NOBPEXAEHNIN N 3aMEHUTE NX B Clly4ae NOBPEXOEHMS.

e CHumwute NPOGHUKN HanNps>XeHns n HEMCnosb3yemMble
NPUHaAONEXHOCTN.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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e [lepen nogkntoyeHmMeM 3apsagHOro YCTPOMNCTBA K MPMOopPY BKITOUYUTE €ro
B PO3ETKY NEPEMEHHOIO ToKa.

fnasa 2. Kparkoe pyxkoBoACTBO noONb30OBaTens
ocuyuvnnorpacda

B aTtonm rnaBe copgepXxutcs MHPopMaunsa O MPOBEPKaxX W 3aKcnyaTaunmn
ocumnnorpada. PekomeHoyeTca BHMMATENbHO Npo4YuTaTb €€, 4TOoObl
O3HAaKOMWUTbCA C BHELWHWUM BWOOM, MOHATb BKIOYEHWE/BbIKNOYEHME,
HaCTPOMKN N COOTBETCTBYIOLLME TpeboBaHMsA K KannbpoBke ocuwmnnorpada
cepun AVT1.

e [lpoBepka cogepXmMmMoro yrnakoBKkm YnpaBneHue Mbllbto
. . e [logkniovyeHne nNpobHuKa K
e MOHTaXHbIN KPOHLWITENH
ocuunnorpady
e llcnonb3oBaHve  pexuma
Auto
e llcnonb3oBaHme 3aBOACKWNX

HacTpoek

e [lepegHsasn naHenb

e 3aaHAa naHesnb

e llcnonb3oBaHune
e BknouyeHune/Bbikno4YeHVE .
aBTOMaTNYECKON
ocuwunnorpada
KannbpoBku

e Onuncanme wHTepcenca pgucnnesa KomneHcaumna naccuMBHOIo

ocuwunnorpada npobHumKa
e OnucaHme OCHOBHbIX  YHKLMI
ocumnnorpada e lIameHeHune A3bIka

2.1 MNposepka cofepXXMMOro ynakosKkm

[Mpy OTKPLITUWX YyNaKOBKW MOCE MONy4YeHNA NpoBepbTEe NPMOop, BbINOHMB
cnepyoLwine oencTeus.

1) lMpoBepka HanMuMsa NOBPEXAEHNIN, Bbi3BaHHbIX TPAHCMNOPTMPOBKOW

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ecnu ynakoBka nnu neHonnact cepbe3HO NOBPEXAEHbl, COXPAHUTE UX [0
Tex nop, noka npubop W NPUHAONEXHOCTM He MPOMayT WCMblITaHne
9NIEKTPNYECKUX N MEXAHWNYECKNX CBOMNCTB.

2) TlpoBepka HaNMuYMA NPUHaAANEXHOCTEN

MopopobHoe onucaHue wusnoxeHo B [lpunoxeHnn B  HacTosALwero

pykoBoacTtea. K HemMy MOXHO 06paTuTbCsl, YTOObI MPOBEPUTb MOJIHOTY
komnnektaumn. Ecnn npuHagneXxHoCTn OTCYTCTBYHOT WUAM MOBPEXAEHDI,
obpaTnTeChb B MECTHbIN oucC.

3) [poBepka npubopa

Ecnn npn BHewHem ocmoTpe OOHapyXeHbl Kakue-nmbo noBpexXaeHus
ocumnnorpada nam oH He NpoLlen UcnblTaHue Ha NPOV3BOAUNTENIbHOCTD,
obpatntecb B MecCTHbIn odwuc. Ecnu npmbop noBpexpgeH npu
TPaHCNOPTUPOBKE, COXPaAHWUTE YMakOBKY W CBSXXUTECb C TPaAHCMOPTHON
KOMMNaHWen nnm B MECTHbIN OPUC 1 KOMMaHNSA NPUMET MepbI.

2.2 cnonb3oBaHme KpOHLWITEMHA
[MonoxwnTte nepegHo0 NaHenb ocuunnorpada Ha cton. Bosbmutechb asyms

yKasaTeNnbHbIMM NanbLaMy 3a HVDKHIOK 4acTb KPOHLUTEMHA N OTKPOWTe
KPOHLUTEWNH, crierka NnoTsaHyB €ro BBEPX, Kak MOKa3aHO Ha pucyHke 2-1.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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VRN

PucyHok 2-1. OTKpbITE KPOHLUTENHA

2.3 boxoBana naHenb ocuymnnorpacga

PucyHok 2-2. bokoBasi naHenb

Ha 6GokoBom cTOpoHe ocuwunnorpada pacrnonoXeHbl pasnnyHble
nHTepdencol (cneea HanpaBo): KHOMKa BKKOYEHNSA NUTAHUS, 3a3eMIEHNE,
BbIXO[, CUrHana komneHcaunn npobHuka, USB-xoct, HDMI, USB-ycTpoicTBo,
6/10KMPOBKA BbIK/IIOYEHNSA NNTAHUSA U MOPT NUTaAHKS.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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2.4 3apgHana naHenb ocymnnorpada

Aux Ch4 Ch3 Ch2 Chl

VE“.NA

Automotive Oscilloscope

sn: (U

PucyHok 2-3. 3agHsasa naHenb

a) Ch1 -Ch4 - kaHanbl U3amepeHnsi curHana

b) Aux-Bbixog, — 9TO BCMNOMOraTesNibHbIA KaHas, KOTOPbIi, B OCHOBHOM,
NCNONb3yeTca ANsa U3MEPEHUS 4acToTbl 0OHOBNEHUNA OpPMbl curHana
ocumnnorpada n kKackagmpoBaHUA TEKYLLIEro CMrHana ocuwunnorpada Ha
apyrve ocumnnorpadsl.

2.5 Bepxusaa nanenn ocyvnnorpacga

JTS 1MO//14pF 300Vrms CAT | =y

@ - @

PucyHok 2-4. BepxHsis naHenb aBTOMObUAbLHOIoO ocuunnorpada

Ha BepxHem 4actm ocuunnorpada pacnonoxeH uHtepdenc BNC pans
noaKat4YeHna NpobHmKa.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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2.6 MNepennnan nanens ocymnnorpaca

35k 500MSa/s

X1:-2.000ps X2:2.000ps

500
A i
RSyl pumpacunsocy 2 . -
s uelPumpACur i' . N IR ; AT A ¢
i J
; | | .

AX:4.000ps
1/AX: 250.0kHz

| AY:5.000mA ‘

M OL0mA A RO
65 Max160.0pA | Min:-614.6pA RMS:266.1pA
mA r

25
mA

Tablet Oscilloscope

PucyHok 2-5. NepegHaa naHenb aBTOMOOUNbHOro ocumnnorpada

2.7 Bxmouenme/BbisnioueHme ocymnnorpadga
BknioueHme/BbiknoyeHmne ocuymnnorpada

BknrouyeHme nutaHmA

e Haxmwute KHOMKy nuTaHuA @, 4TOObI BKNOUYNTL NPUOOP, yoeamsLLnCh,
YTO OH NOAK/TOYEH K MICTOYHUKY NMUTaHUA.

OTKNIOYeHe NNTaHnA

e HaxmwuTte KHONKY NUTaHWS @, OTKPOWTE MEHIO BbIKJIIOYEHUSI NMNTaHUS U
HaxxmuTe © , 4To6bl BEIKITIOYUTL NPUGOP.

e [1nA NnpnHYyANTENBHOrO BbIKJIIOYEHUS NpMbopa HaXXMUTE 1 yaep>KMBaMTe

KHOMKY NUTaHnNA @B TeyeHune 5 cekyHp,

25 OCTOPOXHO: MPUHYANTENBHOE BLIKMIOYEHNE NMUTAHNA MOXET NPUBECTY K

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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noTepe HeCoXpaHEeHHbIX AaHHbIX, 6yJJ,bTe OCTOPO>XXHbl.
BHOKIleOBKa ANeKTponmntTaHnA

o Korga mexaHunsm 6J'IOKVIpOBKVI ANeKTponmTtaHnAa BblABWHYT, Mnogada
ANEKTPONMMTaHA HEBO3MOXKHaA.

2.8 Onncanme nurepdenca amucnnen ocuymnnorpada

B naHHOM paspgene npencTtaBneHbl 0630p N ONMCaHME NOMb30BaTENbCKOro
nHTepdenca ocymnnorpada cepun AVT1. lNpountaB aTOT pa3agesn, MOXHO B
KpaTyamlume CPOKM O3HAaKOMWUTBLCHA C COAEPXUMMbIM UHTepdenca gucnnes
ocuwmnnorpada. KOHKpeTHble HACTPOWKN N KOPPEKTUPOBKK OyayT nogpobHo
onuvcaHbl B nocneaywLwmnx rnaBax v pasgenax. B onpegeneHHbii MOMEHT
BPEMEHW Ha 3KpaHe MOryT MoSsBUTbLCS Crieayowmne 371eMEHTbI, HO HE BCE OHU

BUOHbI. VIHTepdenc ocunnnorpadga cm. Ha pucyHke 2-6.
i 2 4 53 .78 5159 19 1 12

3.5M 250MSa/s
9

22
3000———————_—_——_
mV ¢

100mV

21

L 19 18 16 24 14

PucyHok 2-6. OtobpaxkeHune nHtepdeinca ocumnnorpada

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ne OnwucaHune

1 | Jlorotmn KoMmnaHum

2 | CoctosiHme ocunnnorpada, skntodaa RUN, STOP, WAIT, Auto

3 | Touka cpabaTbiBaHUS

4 | YacToTa BbibOpKKN, rNybnHa namaTtn
O6nacTb B KBafpaTHbIX CKOOKax «[]» yka3biBaeT nono)xeHme hopmbl

° curHana, otobpa)xaemow Ha aKpaHe No BCcen rnybmHe namaTu.
Bpemsa 3agepxkun, Bpems, B TE4EHME KOTOPOro LeHTpanbHasa TNHNS

6 | obnactm otobpaxeHus popMbl CUrHaANA HAXOANTCA OTHOCUTENbHO
TOYKM cpabaTbiBaHUS.

7 | LleHTpanbHas nuHna obnactn otobpaxeHnsa opmbl CUrHana

8 | nagnkatop rnybuHbl namaTn

9 | NHgnkaumsa Tekywero Tuna cpabaTbiBaHUS

10 | TekyLwmin NCTOYHUK cpabaTbiBaHWS, yPOBEHb 3anycka

11 | lnomnkaTop ypoBHSA cpabaTbiBaHUA
3Haudkun kaHanos CH1, CH2, CH3, CH4 n 3Ha4yoK BepTuKanbHOWM
YyBCTBUTENbHOCTN. HaXmunTe 3Ha4YKn KaHanoB, YTOObl OTKPbITb
KaHanbl. Haxmunre " nnn H , YTOObl HACTPOUTb BEPTUKABbHYIO

12 4YyBCTBUTENbHOCTb KaHanoB. OTKpONTE MEHIO KaHanoB, NpoBeas
nanbLEeM B/IEBO OT HY)KHOIO KaHana, n NpoBeanTe nasnbLemM Bnpaso,
4yTOObI 3aKpbITh. OTOOpPA3UTE BEPTUKANBHYIO YYBCTBUTENBHOCTb
kaHanoB. OTobpa3unTe MeTod CONPSAXXEeHUA.

13 PerynmnpoBka ypoBHs 3anycka. Haxmure KHOMnKy, 4Tobbl USMEHUTb
YPOBEHb 3anycka nyTemM nepemMeLleHnsa BBEPX 1 BHUS.

14 OTtobpaxeHune obnacten nogkntodeHna USB-TK, nogkntouerHus
USB, ypoBHs 3apsaaga 6atapeu, BpEMEHN U T. .

15 | Pexxuum cpabatbiBaHus: A (aBTomaTmyeckui), N (HopmanbHbIi).

] [MpenoycTaHOBKWM NporpaMmmMHOro obecnevyeHus ang

© aBTOMOOWMNbHOW AMarHOCTUKMN

17 Bbibop TekyLero kaHana. HaxxmmTe, 4YToObl OTKPbITb MEHIO
NepekNtoYeHNa TEKYLLEro KaHana v NepekniovYnTb TEKYLLNIA KaHan.

18 3Ha4yoK ynpaBneHust CTPOYHON pa3BepTKoOn. HaxxmMmuTe KHONKN

BPEMEHHOI pa3BepTKW BNeBo/BNpaBo, YToObl HACTPOUTb

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ne OnwuncaHue

rOPU30HTaNbHYK BPEMEHHYIO pa3BepTKy GopMbl CUrHana.
HaxXmumnte BpeMeHHy0 pa3BepTKy, YTOObl OTKPbITb Tabnunuy
BpPpEMEHHOW pa3BePTKN. HaxxmmnTe, 4TOObI BbIBpPaTb HY>XXHYIO
BPEMEHHYIO pa3BepPTKY.

19 BbicTpoe coxpaHeHume. HaxmuTe, 4Tobbl 6bICTPO COXpPaHUTL hopmy
CUrHana B Ka4ecTBe 3TasIoOHHON (hOPMbl.

KHonka To4HOM HacTponkin. HaxxmmTe KHOMKY, YTOObl TOYHO
20 HacTPOWTb MOCEAHIO onepauunio, BKoYas nonoxeHmne hopmbl
cCuUrHana, NnoNoXeHwne ypoBHSA 3anycka, To4ky cpabaTbiBaHUSA U

NOJIOXEHME Kypcopa.

21 | SHayeHue BEPTUMKAIbHOIO NMNOJTIOXKEHNA MHOWMKAaTOpPa KaHasa.

59 |/|H,D,I/IKaTOp KaHaj1la MOXET yKa3blBaTb Ha MoJ1IoXKeHMe HyneBoro
YPOBHA OTKPbITOro KaHarsa.

23 MngmnkaTop MeHIo ObICTPOro 3anycka: NpoBeauTe nanbLemM BNeBo,
YTOObl OTKPbITb MEHIO ObICTPOro 3anycka.

24 das30Bble IMHENKW: NMOMOratT NU3SMEPUTb CUHXPOHW3aLMIO
LMKAN4YecKon bopMbl CUrHana Ha ocuunnorpamMmme.

Tabnuua 2-1. Onncanmne nHTepdenca gucnnesa ocuymnnorpada

2.9 OnucaHmne oCHOBHbLIX (PYHKLMIA CEHCOPHOro 3KpaHa

YnpasneHune ocuwmnnorpagpom cepun AVT1 ocylecTBnseTcs, B OCHOBHOM,
Ha)XxaTmem, NpoBeAEeHMEM NasbLEM 1 NepPETaCKUBaHNEM OLHNM NabLEM.

HaxxaTb

Haxmwute KHOMNKY Ha CEHCOPHOM 9KpaHe, u4ToObl aKTMBMPOBaTb
COOTBETCTBYIOLLEE MEHIO U yHKLMI0. KocHUTEeCh ntoboro nyctoro MecTta Ha
aKpaHe, YToObl BbINTU N3 MEHIO.

[MpoBeaeHme nanbLUem

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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MpoBeneHVe nanbLeM MO 3KpaHy: OTKPbITME/3aKpbiTE MEHI, BK/OYast
rMaBHOE MEHI0, KHOMKY KOHTEKCTHOrO MEHI0 U Apyrve onepauuin B MEHIO
KaHanoB. Hanpumep, rnaBHoe MeEHIO OTKPbIBAETCA Tak, Kak MokasaHo Ha
pucyHke 2-7. MeTof 3aKpbITUS NPOTUBOMNONOXEH METO/4Y OTKPbITUSA.

PucyHok 2-7. Bbixoq n3 rnaBHOro MeHto

Haxmute Ha KHOMKY MapamMeTpoB B [NaBHOM MEHK, 4YToObl BOWTL B
COOTBETCTBYIOLLEE MOAMEHIO.

[MepeTackmBaHme ¢ NMOMOLLBIO OAHOro Nanbua: ansa rpybown HacTpPOMKW
BEPTUKANbHOI0 MOIOXEHWS, TOYKW 3anycKa, ypOBHS 3arnycka, Kypcopa v T. A.
dopmbl curHana. lMogpobHyto uHdbopmaunio cm. B pasgenax «Popma
CuUrHana ropvsoHTasnibHOro nepemelleHnsa» n «Perynmposka BepTnKanbHOro

MOJTOXKEH WA,

YBennyeHmne/ymeHblleHne maclitaba: ansg TOYHOW HacTPoMku dopmbl
CUrHana Ha BepTuKanbHbIX LUKanax

2.10 YnpaBneHme MbilublO

Mopkniounte Mblb K WHTepdency «USB Host», 3atem ynpasnanTte

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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ocumnnorpadom ¢ NOMOLLbIO MblLLW. JTeBas KHoMNKa, NpaBas KHOMNKa 1 KONeco
MbILLW MMEIOT Te Xe PyHKLMIN, YTO 1 DYHKLNA KacaHmsa nanbuem. Konecnkom
MbILLW MOXHO YNpaBnaTb pa3sMepoM CTPOYHOW pa3BepTku. [pu ynpaBneHunmn
MbILLbKD 3KpaH aBTomMatuvecku 6nokumpyetcs. [1paBon KHOMKOW MbILLIWN
MOXHO pa3b6/10KMpoBaTb 9KpaH nnm 3abokmpoBaTb €ro CHOBA.

PucyHok 2-8. Kypcop mbliwn

2.11 NogxnoueHme npobumka kK ocymnnorpadgy

1) MNopgkntounTte NnpobHmMkK Kk BNC-koHHEKTOpY KaHana ocumnnorpada.

2) [MlogkntounTe BbIABMXXHOW 3a0CTPEHHDbIN KPHOYOK Ha KOHLE MPOobHMKa K
N3MEPSEMON ToYKe LEenu Uan TecTUpyemMomy yCTpOWCTBy. YbenuTecs,
YTO 3a3eMALWNI NPOBOL NPOOHMKA NOAK/OYEH K TOYKE 3a3eMIEHNS
uenwu.

/N MakcumanbHoe BXOAHOE HanpsKeHMe aHanoroBoro BXoAa

KaTteropus | 300 B (cpegHekBagpaTnyHoe 3Ha4yeHune), 400 Bnuk
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2.12 Ncnonb3oBaHue pexmnma Auto

Mocne npaBWbHOrO nNOAKAOYEHUA ocuuiorpada M nogadn Ha BXOL,

Auto
AOMNYyCTUMOIrO CUrHana HaxmuTte KHonky «Auto Set» , 4TOBbI ObICTPO
HacTpouTb ocuunnorpad Ha Haunydwmne 3ddekTbl OTOOpaXxeHus Ons
BXogHoro curHana. Korga ocuwmnnorpad HaxoouTcsi B aBTOMaTMYECKOM

pexume, KHonka «Auto Set» 6yaeT cBeTUTbCA.

ABTOMATMYECKNIN pexnm genutca Ha «Auto Set» m «Auto Range». llo
YMOJTYaHMIO YCTaHOBNEHO 3HadeHue «Auto Set». DyHkumm «Auto Set» n «Auto
Range» He MOryT AelricTBOBaTb HaNnOXeHneM pyr Ha apyra, OooqHOBPEMEHHO
MOXET ObITb BKIHOYEHA TOMbKO OHA N3 HUX.

«Auto Set» — ogHOKpaTHasaA aBTOMaTUYECKas HAaCTPOWMKa, N KaXabl pas npu
HaxaTnm «Auto» B BEpXHEM NEeBOM Yriy aKpaHa oTobpaxaetcsi «Auton.
Ocumnnorpad MOXET aBTOMaTU4YECKM HacTpamBaTb BePTUKASbHbIN
MacLUTab, ropn30oHTaNbHbIV MacLTab n HaCTPOMKY TpUrrepa B 3aBUCUMOCTM
OT amMnauTydbl N 4acTOTbl CWUrHanoB, HacTpamBaTb (OpMy CWUrHana pno
HY)XHOrO pasmepa un oTobpaxaTb BXxogHoOW curHan. [locne HaCTpomkn
BbIAONTE N3 pPEXMMa aBTOMATUYECKOWN HAaCTpPoOnKK, Hagnucb «Auto» B NeBOM
BEPXHEM Yrfly NCYESHET.

Kananbl MoOryt oTkpbiBaTbCA aBTOMaTmyeckun. Jliobown KaHan, YypOBEHb
KOTOPOro 60nbLue U MeHbLLE MOPOroBOro 3Ha4YeHus, MOXET ObITb OTKPbIT
NN 3aKPbIT aBTOMAaTUYECKM B COOTBETCTBUN C YCTAHOBNEHHbBIM NOPOroBbIM
3HadyeHuneMm. [1oporoBbI ypoBEHL MOXHO HAaCTPOUTb.

VICTOUHUK MOXeET 3anyckaTtbCA aBTOMaTuU4eCKWr, a KaHaJjl BK/KOYEeHHOIo
NCTOYHWMKAa MOXET aBTOMatTun4eCckm HaCTpamBaTbCA Ha BbI60p npmopwmTteTa
TeKyLwero cmrdana nnmn makcmMmMasibHOIo CMrHana.

OTkponTe rnaBHoe MeH. Haxmute «Auto», 4YTOObI OTKPbITb MEHIO

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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aBTOMATMYECKOM HACTPOMKW, BK/OYAss HACTPOWKY OTKPbITUSA/3aKpbITUS
KaHana, HacTpOMKYy MNOPOroBOro HarnpsXXeHuss N HaCTPOMKY WCTOYHMKA
Tpurrepa.

Cursor Sample Display rigger Auto

[hresho

evel

PucyHok 2-9. OTKpbITIE aBTOMATUYECKOW HAaCTPONKN

ABTOMaTMYECKas HaCTpoMKa BKJIOHAEeT crefywuwee: OounH KaHan w
HECKOJIbKO KaHanoB; aBTOMaTM4yeCcKasi HacTpOWKa CTPOYHON pa3BepTKW,
BEPTUKANIbHON  YyBCTBUTENIbBHOCTWM W YPOBHA  Tpurrepa CuUrHana;
MHBEPTUPOBaHME  (OPMbI curHana ocuwunnorpada BbIKJTKOYEHO,
OorpaHu4YeHme TMonoCbl MNPOMYyCKaHNA YCTAaHOBMEHO Ha TMOJIHYIO MOJIocy
NPONyCKaHWs, PEXMM CBA3M MO MOCTOSSHHOMY TOKY, PEXWM BblIOOPKK -
HOPMaJibHbIW; TUM TPUIrrepa yCTaHOBEH Ha TpUrrepe no (MPOHTY, a PEXNM
Tpurrepa — aBToMaTN4YeCKUN.

MpunmedaHune: onsa npumeHeHus dyHkumm «Auto Set» Tpebyetcsi, 4TOObI
yacToTa M3MeEpPSEeMoOro curHana 6bina He meHee 20 Iy, KoadUUMEHT
3anonHeHus 6bin 6onee 1%, a amnnntyaa 6bina He meHee 2 MBnnk-nuk. Ecnn
3TN napameTpbl OyayT NpeBbILWEHbl, aBTOMaTUYeCKas HaCTpomMKa He bypeT
BbIMOJIHEHA.

«Auto Range». Ocuunnorpad HenpepbiBHO M aBTOMAaTU4YECKW HAaCTpamBaeT
BEPTUKAJbHbIA MacLUuTab, rOpn30HTaNIbHYHO CTPOYHYO pa3BEPTKY N YPOBEHb
TpuUrrepa B pexmme peanbHOro BPEMEHW B 3aBUCUMOCTN OT BESINYUHbI
YacTOTbl curHana. o ymonyaHuto OH OTKJIKOYEH, N ero HEOBXOANMO OTKPbITb
B MEHI0. OTa PyHKUMSA ABNSETCHA B3anMounckntodamowenm ¢ dyHkumen «Auto
Set».

OTkpowmTe rnaBHOe MEHK W HaxmuTe «Auto», 4YTOObl OTKPbITb MEHIO
aBTOMaTMYECKOro Bbibopa ananasoHa g1s COOTBETCTBYOLMX HAacTpoek. [1pun

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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BK/IIOYEHNIN PYHKLMWN aBTOMATUYECKOro Bblbopa AmnanasoHa ocuunnorpad
aBTOMAaTMYECKN YCTaHaBNMBAET pas3INYHble napameTpbl, B TOM 4UCNeE:
BEPTUKANbHbIA MacwTab, ropu3oHTaNbHYO CTPOYHYIO Pa3BEPTKY, YPOBEHb
Tpurrepa u 1. a. lNpn nogknto4YeHnn cnrHana aTm napameTpbl aBTOMaTNYECKN
N3MEHATCHA, N Nocne u3aMeHeHus He TpebyeTcsa NOBTOpPHasA HacTpouka
curHana. Ocuwnnorpad aBTOMaTU4YECKM  pPacCrno3HaAeT U BHOCUT
COOTBETCTBYIOLLUME N3MEHEHUS.

PucyHok 2-10. ABTOoMmaTnyeckasa HacTpoka (hopMbl CUrHanNa

e Auto range: BKNOYEHNE NN BbIKIOYEHNE (DYHKLNW aBTOMATMNYECKOro
BbibOpa gmana3oHa.

e \Vertical scale: Bknwo4YeHMe QYHKUNN aBTOMATUYECKOW PEryInNpoOBKMN
BEPTUKANbHOW LLKanbI.

e Horizontal time base: BkA4YeHMEe @QYHKUUW  aBTOMAaTUYECKOW
pPerynmpoBKnN CTPOYHOW pa3BEPTKMN.

o Trigger level: BknoyaeT pyHKUNIO aBTOMATUYECKOW PErYNMPOBKU YPOBHS
Tpurrepa.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Measure Cursor Sample Display Trigger Auto Userset

AutoSet

Horizonta

PucyHok 2-11. OTKpbITME aBTOMAaTMYECKOro AnanasoHa

ABTOMaTUYECKNIN OMana3oH 0bbiMHO bonee noneseH, 4em aBToMaTn4eckas
HaCTPOIKa, B cCneayrowmx CUTyaumnsx:

1) OH MOXEeT aHanM3npoBaTb CUTHanbl, MOABEPXEHHbIE ONHAMUYECKUM
N3MEHEHUSIM.

2) OH no3BonseT ObICTPO NpOCMaTpMBaTb HECKONbKO HernpepbiBHbIX
curHanoB 6e3 HacTpomku ocuwmnnorpada. dta pyHKUMA O4EHb NONe3Ha,
ecnm HeobxogMMo MCNonb30oBaTb ABa MNPOOHMKA OAHOBPEMEHHO WA
€CNMN MOXHO MCMNONb30BaTb MPOOHMK TONbKO OAHOWM PYKOW, MOCKOSbKY
apyras pyka saHsTa.

3) YnpaBnanTe HaCTPOWMKON aBTOMAaTUYECKOW perynmnpoBkiu ocumnnorpada.

2.13 3aBoiCKME HACTPOMKM

OTkponTe rnaBHoe MeHio, HaxmuTte «User Settings», 4ToBbl NepenTtn Ha
CTpaHuUy HacTpoek nonb3oBaTens. Haxmute «Factory Settings», 4TOObI
OTKPbITb OManoroBoe OKHO O/si 3arpy3kmM 3aBOACKMX HAcTpoek. Haxmwute
«OK» n 3arpysute 3aBOACKME HACTpPOMKW. [JManoroBoe OKHO 3arpysku
3aBO[ACKMX HACTPOEK CM. Ha pUCyHKe 2-12.

Measure Save Cursor Sample Display Trigger Auto Userset

Self Adjust

PucyHok 2-12. 3arpy3ka 3aBOACKMNX HAacTpPoeK

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



32

2.14 Ncnonb3oBaHmne aBTOKaIMOpoBKM

OTKponTe rnaBHoe MeHi, Haxmute «User Settings», 4TOoObI nNepenTn Ha
CTpaHuLUy HacTpoek nonb3oBaTtensa. Haxmurte «Self Adjust», 4ToObl BOVTK B
pexmnm aBToMaTundeckonm kKanmbposku. Korga ¢yHKUMS aBTOMaATUYECKON
KannbpoBKN aKTUBHA, B IEBOM BEPXHEM YTy 3KpaHa oTobpa)kaeTca KpacHas
Hagnucb «Calibrating», a nocne 3aBepweHna KannbpoBKM KpacHOE CNOBO
ncyezaet. [lpyn 3HA4YUTENbHbIX W3MEHEHUAX TemnepaTtypbl QyHKUMSA
aBTOMAaTUYECKOW KanmbpoBKM NO3BONSET ocuunnorpady nognepxmseatb
BbICOYaNLLUYO TOYHOCTb U3MEPEHUIA.

e [lepen aBTOKanNMGpPOBKON CHUMITE BCE MPOOHUNKMN.

e [lpouecc aBTOMaTU4ECKON KannbpoBKM 3aHNMAET OKONO 2 MUHYT.

e Ecnn Temnepatypa wu3ameHsdetca Bbiwe 10 °C, Mbl pekomMmeHOyem
NONb30BaTENAM BbINO/IHNTb aBTOMaTNYECKYO KannbpoBKy.

2.15 Komnencayma naccMBHOro NPpoGHMKa

Mpn nepBom nogknto4YeHUN nNpobHMKa K nobomy BXOQHOMY KaHany
HeobxoAMMO BbINO/IHUTL HACTPOWKY KOMMEHcaumm npobHuka, 4TOObI
cornacoBaTtb €ro ¢ BXOOHbIM KaHanom. HekomneHcmpoBaHHblE NPOOHUKN
MOFYT CTaTb NMPUYNHON GONbLUNX MOrPELUHOCTEN N3MEPEHUIN NN OLLNOOK.
KomneHcaumsa npobHmKa onTMMmM3npyeT TPakT curHana ocuunnorpacda gns
OOCTMXEHMA 6osiee BbICOKOWM TOYHOCTUN u3mMmepeHun. Ecnmn temnepaTtypa
okpyxatoulen cpegbl nameHsetca Ha 10 °C n 6onee, ona obecnevyeHus
TOYHOCTMN pe3ynbTaTOB N3MEPEHUN HeobxogMmmo MPOMU3BECTUN HACTPOUKY
KOMNeHcaumm npobHuka.

LWarn komneHcaunm npobHMKa:

1) CHauvana nogxniymTe NpobHMK ocumnnorpada K LeneBomy KaHany

2) lMNopknwoumte nNpOobHUMK K BbIXOAHOM KInemMme KanmbpoBOYHOro
NPSIMOYrofIbHOro CUrHana, a 3aXxum 3a3emMsieHUss NPOBbHMKa — K KnemMmme
3azemneHuns. Kak nokazaHo Ha pucyHke 2-13.
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3) OtkpounTe KaHan (ecnu KkaHan 3akpbIT).

4) Otperynupynte KoadduUUMEHT 3aTyxaHnsa KaHana ocuunnorpada Tak,
4TOObI OH COOTBETCTBOBAI.

Auto
5) koadpduumeHTy 3aTyxaHua npobHuka. Haxmute KHOMKy nnn

BPYYHYIO OTPEryNnpymTe BepTUKaNbHYIO YyBCTBUTENbHOCTb (OPMbI
CuUrHana n CTPOYHyl pas3BepTky. Cnegmnte 3a dopmowm curHana. Cm.
PUCYHOK 2-14.

PucyHok 2-13. lNoagkntoyeHne npobHmka

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Correct —> EREE
Compensation

Over
Compensation

Under )

ompensation

PucyHok 2-14. KomneHcaums npobHuka

Ecnn dopma curHana Ha akpaHe oTobpaxaeTcsl Kak «HegoKoMMneHcaunsa»
UNN «nepekomMneHcaumnsa», oTperynmpynTe NoacTpPoOEYHbI KOHOeHCaTop Ha
NpobHMKe Taknm obpasom, 4Tobbl hopma curHana Ha aKkpaHe oTobpaxkanacb
KaKk «npaBuibHaa KoMMeHcauusa» (CM. puUCyHOK Bbile). Perynmnposky
NPOOHMKa CM. Ha pUCYyHKe 2-15.

PucyHok 2-15. PerynupoBka npobHuka

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



35

/An penynpexaeHue

e Yb6egutechb, YTO N30AAUMS MPOBOLOB HAXOONTCSA B XOPOLLEM COCTOSIHUN,
4yTOObl N36€eXaTb MOpaxeHus ANEKTPUYECKMM TOKOM MpU N3MEPEHNN
BbICOKOIO HanpsiXeHus.

e Bo nsbexaHme nopaxeHus aNeKTPUYECKNM TOKOM OEPXKUTE Nasnblbl 3a
NpenoxXpaHUTENbHbIM KOMbLIOM NPOOHMKa.

e Korga npobHMK NOAKAKOYEH K MICTOYHUKY HaNPSXKEHUS!, HE NpUKacaMTeCh
K MeTan/IM4yeCcKmMm 4acTam rosioBky NpobHMKa BO n3bexaHme nopaxeHms
9NEKTPNYECKMNM TOKOM.

e [lepen HavYanomMm W3MepPeHUW MNpPaBUJIbHO MOAK/IOYUTE 3a3eMJISIOLLNA
KOHeL, MPobHMKa.

2.16 NiameHeHue A3bIKa

I3ameHeHme a3bika 0TobpaxeHuns cMm. B pasgene «Hactpomkin — A3blk 1 MeTof,

BBOOa».

FnaBa 3. ABTOMOOMbHBbIN TECT

B atom rnaBe comepXuTtca OONbLWIMHCTBO TECTOBbLIX MPUIOXEHWNA
aBTOMObOUNbHBIX ocumnnorpadoB AVT1 B aBTOoMOOUNbHbIX Lenax. Llenb —
NOMOYb MONb30BaTeENAM ObICTPO YCTPaHATb HENoNnagkm W HaxoOauTb
HEMCNPaBHOCTM B  aBTOMOOWIBbHOW  3aneKTpoHWKe. PekomeHpayeTcs
BHMMATENbHO NPOYNTaTb 9Ty rnaBy, YTOObl NOHATL O6LLKME NPUHUMNbLI PabOThI
N NCMNOMb30BaHNA aBTOMOOUbHbIX ocuminorpados.

3.1 Llenb 3apagxm/nycka

Bce oanekTtpoobopygoBaHmne aBTOMOOWUASA MUTAeTCa OT SHEProCUCTEMBbI,
COCTOSILLIEN N3 BCTPOEHHOIO reHepaTopa 1 akkymMynaTopHon 6atapen. B atonm
cucreme 9NeKTpoNnTaHnsa reHepaTop nopaet NMTaHne Ha

aneKkTpoobopyfoBaHMe W 3apskaeT akKyMyNATOPHylo 6aTtapelo, Korga
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reHepatop paboTtaeT B HOpManbHOM pexume. Korga MOLLHOCTD,
BblpabaTblBaemMmasi reHepaTopoM, MeEHbLUE MOLIHOCTN, noTpebnaemon
BCTPOEHHbLIM 3/1EKTPOOOOPYAOBAHNEM, B 9IEKTPOCHABGXEHUN Yy4acTByeT
aKKymynsitTopHasi 6aTapesi, BOCMONHAS ee HepocTaTtok. [Mpyn HopmanbHOW
paboTe gBuratena Heobxoammo obecrnednTb JOCTAaTOYHOE BpeMs 3apsaaKu
aKKyMynsiTopa, YTobbl OH HE NOTepsAN MOLWHOCTb. Ecnun reHepaTop paboTtaeT
HOPManbHO, MHAMKATOP 3apsgkn Ha naHenu npubopoB YKasblBaeT Ha
HEOBXOAMMOCTb 3apsagKkn akkymynsaTopa. B ¢easu ¢ 6onblunm gmnana3oHom
CKOpPOCTEW ABWUraTens reHepatop [OO/MKEH ObiTb OCHaWEH pPerynsatTopom
Hanps>XXeHns, 4YTobbl obecneyunTtb  HE3aBUCUMMOCTb  HOMWHaNbHOIO
HanNps>XXeHMs OT CKopocTu u Toka. lNuTaHme pBuratensa npu 3anycke
NOMHOCTbID  obecnevymBaeTcss  akKyMynsaTopHoOW OaTapeen, MoaToMy
akKymynsitopHasi 6atapes gomkHa obecnedmBaTb 4OCTATOUYHYO €EMKOCTb A/1S
nnaBHOro 3anycka gsuratens. ABTomobunbHbIn ocumnnorpad cepun AVTI
MOXET TecTMpoBaTb LUEMNb 3apsgkyu U Uenb 3anycka, 4Ytobbl NpoBEpPUTb
npaBMNbHOCTb paboTbl uUenu 3apagkun/nycka astomobunsa. [anee cwm.
onmcaHne KOHKPETHbIX AENCTBUN:

HaxmunTte Ha 3Ha4yok . B NPaBOM HWXXHEM yrny ocuunnorpacda, 4tobbl
0TOOpPa3nNTb 9KpPaH, NOKa3aHHbIN Ha pUCyHkKe 3-1:

PucyHok 3-1. Llenun 3apsaagkun/nycka

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.2 3apaaka 12 B

3apsgka 12 B nogxoout ons 6eH3MHOBbLIX aBTOMOOUnewn. Vcnonb3ynte
kabenb BNC - «6aHaH», 0gMH KOHEL, KOTOpPOro nogknt4yaeTcs K KaHany 1
ocumnnorpada, a Opyrom KoOHel, MNoAKM4yaeTcsa K MONOXUTENIbHOMY W
oTpuuaTenbHOMY a11eKTpoaam 6aTtapen ¢ MOMOLLbIO ABYX O0NbLUMX 3aXXNMOB
Tna «kpokoawn» (KpacHbli NpPOBOA, MOOKIOYAETCA K KPaCHOMY 3aXmmy
NONOXUTENbHOrO 9NEKTPOAA, a YEPHbIV NPOBOA MOAKIIOYAETCA K YEPHOMY
3aXNMy OTpuULATENbHOro anekTpoga). Ecnn Heobxoaumo M3MepuTb TOK,
NCNoNb3ymTe TOKOBbIE Knewwm Ha 600 A u Bbiwe. MNogkntounTe pasbem BNC
TOKOBbIX KNELLEN K KaHany 2, BKJII0YUTE nepeksovaTenb TOKOBbIX KeLllen n
NoaKNOYMNTE TOKOBbIE KJ1eLM K BbIXOAHOW NNHUW NUTAHWA reHepaTopa.

[eHepaTop obecneymBaeT NMUTaHWE TPaAHCMOPTHOrO cpencTea. Pasznunuunm
Mexay pasHbIMU  NpPpoM3BOAUTENAMU HeMHoro. HanpsxxeHue 3apanku
ob6blyHO cocTaBnseT oT 13,5 B go 15,0 B. Cnnwikom 60nbLLOE U CANLLKOM
MasIeHbKOE HanpsiXeHne HexenaTesnbHO. BbIxogHOW TOK reHepaTopoB
pa3HbIX MoAenen pasHbiX NPOU3BOAUTENEN HEOOMHAKOB, MO3TOMY €ro
HEo6XoANMO OLEHNBATb B 3aBUCUMOCTIN OT TPAHCMOPTHOIO CpeacTBa.

[MpmeyaHme: [eHepaTop WCMONL3YET rEHEpaUno  31EKTPOIHEPrNN
nepemMeHHoro Toka. HanpsxeHme npeobpasyeTca B MOCTOAHHbIN TOK C
NOMOLLBbID HECKONbKMX BbIMNPSAMUTENbHbIX AMOA0B. HanpsXeHme MOXHO
N3MepuTb MynbTumeTpom. OgHako Npyv NOBPEXAEHUN ANOO0B MYNTbTUMETP
oTobOpaxaeT npaBu/ibHbIE NOKa3aHus, a GOpPMy CMrHana MOXHO OLEHUTb C
nomMoLLbo ocuunnorpada.

IlaHHas onepauymnsa nokasaHa Ha pUcyHke 3-2:
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PucyHok 3-2. 3apsgka 12 B

3.3 3apaaka 24 B

3apspgka 24 B nogxoouT Ona aBToMoOWMien ¢ AW3enbHbIM OBUraTesiem.
[Mpouecc paboTbl Takowm Xe, Kak 1 npu 3apsagke 12 B. OnopHoe Hanps)XxeHune
cocTtaBnsieT 26,5 B - 30 B ero MOXXHO NpOBEPUTL C MOMOLLbIO ocuumnniorpada.
[aHHasa onepauma nokasaHa Ha puycyHke 3-3:

PucyHok 3-3. 3apsgka 24 B

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.4 Nynbscauna nepeMeHHOro ToKa reHeparopa

Ocuwnnnorpad cepum AVT1 MoXeT NpoBeEPUTb NyNbCaLunio 3apsga N NOMOYb
NONb30BATENO ONPEenennTb, ABNAETCA NN NPOLECC 3apsakm HOPMasbHbIM.
Vicnonb3ymte BNC Kk nogkniodaemomy kabento, oaunH KOHel, KOTOpOro
nogkntounTe K KaHany 1 ocumnnorpada, a Apyrom KoHel, 3aXXMuUTe mMmexay
NONOXUTENbHBIM 1 OTpULUATEeNbHbIM anekTpogamu 6atapen (KpacHbI
NpoBOA MNOAKIYNTE K KpacHOMY 3axumy). [ogknioumte NONOXUTENbHbIN
NOMKOC, a YEepHbI MNPOBOA MOAKMOYNTE K YEepHOMY 3axumy (K
oTpuuaTenbHOMY nontocy). 3aBeante aBTOMOOUb N HAYHUTE UCMbITaHKe. B
3TO Bpems ocumnnorpad NoakatvYeH K nepeMeHHOMY TOKY, 1 oTobpaxkaemoe
3Ha4YeHne HanpsXXeHna He aBnaeTca NCTUHHbIM. OHO OCHOBaHO Ha dopme
CUrHana noOCTOSAHHOrO TOKa W pPasHULE OTHOCUTENIbHO HanpsaXeHus
NOCTOAHHOIro Toka. CM. pucyHOK 3-4 HuXe:

100 mV

100 mV
i ™

Please connect Ch1 with BNC-Banana

PucyHok 3-4. lNynbcauus 3apsga

3.5 Ymubih reHepaTop Ford Focus

Vicnonbaymte kabenb BNC - «baHaH», nogknoumTe oavH KOHeL, K KaHany 1
ocumnnorpada, MOAKJYNTE YEPHbIN LITEKEP K YEpPHOMY 3aXumy Tuna
«KpoKoaun» Ha 3a3emMiieHun (oTpuuaTesbHbIA MONKC akKymMynaTtopa) n ¢
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NOMOLUbID Wbl MNOAKMIOYUTE KPACHbLIA pa3beM K BbIXOOHOW JIMHNNA
yrnpasneHus apuratenem n reHepatopa. Vicnonbsyinte kabenb BNC - «6aHaH»,
OAVIH KOHeL, NoAKUNTE K KaHany 2 ocuwunnorpada, opyrov YepHbIn LUTEKEP
NOAKMIOYNTE K YEpHOMY 3axXumy Tumna «KpoKoaun» Ha 3a3eMJIEHUNN
(oTpuruaTenbHbIV 9NEKTPOA aKKyMYIATOPA), @ KPaCHbIV pasbeM NOAKIOUNTE
K obpaTHOW cBA3M reHepaTtopa ¢ IbY aBurarens c NnoMoLLbio Xana.

icnonb3ynTte TokoBblE Knewm Ha 600 A n Bbille, nogknto4ymte pasbem BNC
TOKOBbIX KNnewewm K KaHany 3, BKIK4YnUTe NepeknovaTelb TOKOBbIX KeLlen v
NOOKIIOUYNTE TOKOBblE KNAEeWwn K BbIXOOHOW JNMHUN  3NEKTPONUTAHUS
reHepaTtopa.

3aBegunTe aBTOMOOWIb N HaYyHUTE mMcnbiTaHme. Cpean HUX YyNpaBASOLLNIA
curHan ObY Ha reHepaTop Ha KaHane 1 - 3To NPAMOYrofbHbIW CUrHan/curHan
LUNPOTHO-UMNynbcHo moaynaumm/nuHnio LIN. CurHan obpaTHom cBs3u
reHepaTopa Ha KaHane 2 - 3TO NPSAMOYro/ibHbI CUrHan/curHan WMpoTHO-
MMMYAbCHOW MOAyNAuMmnm, KOTopbl oTobpa)kaeTcs Ha kaHane 3. BoixogHom
TOK reHepaTtopa.

Vcnonb3ywnte ocumnnorpad AVT1 gna npoBepkn yMHOro reHepartopa Focus,
AaHHasa ornepauus nokasaHa Ha pucyHke 3-5:

100 mV

100 mV
E M

1X

PucyHok 3-5. YMHbIN reHepaTop Ford Focus

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.6 Nyck 12B

Vcnonbdymte ocuunnorpad AVT1 gns npoBepkwu 3anycka GEH3MHOBOro
aBToOMObOUNSA, UEenb KOTOPOro — MNPOBEPUTb, NOOAEPXMBAETCA NN
NPOM3BOAUTENBHOCTb  akKymMynsaTopa B HOPManbHOM  Auanas3oHe.
Vcnonb3ymnte BNC k nogkntoyaemomy Kabento, NogknoymTe ogmH KOHeEL, K
KaHany 1 ocuwnnorpada v wucnonb3dymte apa O60nblIMX 3axuma Tuna
«KpoKoawuny, 4tobbl 3axaTb MNONOXWUTENbHbIA N OTPULATENbHbIA NoMAtca
G6aTapen (KpacHbIA MPOBOA MNOAKIKYAETCA K KpaCHOMY  3aXumy
NONOXWUTENBHOIO MMONOCA, a YEepPHbI MPOBOL — K YEpPHOMY 3aXummy
oTpuuatenbHoro nontoca). icnonb3yinte TOKOBbliE KEWM C HOMWHAaNOM
6onee 600 A, nogkntounte pasbem BNC TOKOBbIX Knewewm K kaHany 2.
BkntounTe nepeknoyaTesnib TOKOBbIX KNELEn 1 NOAKIYNTE TOKOBbIE KNEeLLmn
K MONOXUTENBbHOMY UM OTpULATENBHOMY NPOBOAY NUTAHUSA akKyMynsiTopa.
Heobxogmnmo 3axaTb BCH MONOXUTENbHYIO WM OTPULATENbHYIO NUHWUIO.
Ob6paTuTe BHMMAHWE Ha MNONIOXUTENbHYIO N OTPULATENbHYIO MONAPHOCTb
(MonoXwuTenbHbIM TOK TeYeT OT MONIOXUTENbHOro nonca b6atapenm K
oTpuuatenoHomy). [laHHasa onepaymnsa nokasaHa Ha pucyHke 3-6:

100 m¥Y
f ™

Please connect Ch1 with BNC-Banans connec
Cument Probe.

PucyHok 3-6. Nyck 12 B

Ha cnepyowem pucyHke npeactaBneHa dakTudeckaa auarpamma

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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N3MEPEHNI MYCKOBOrO HanpshkeHUs UM Toka aBTomobuna Mazda B
onpegeneHHoOM roay:

PucyHok 3-7. [lyckoBoe HanpsiXeHmne n ToK

3.7 MNyck 24 B

Vicnonb3ymnte ocuumnnorpad AVT1 pgna npoeBepku npouecca 3anycka
ON3eNbHOro TpaHCNOPTHOro cpepctBa. Llenb coctout B TOM, 4TOOBI
NPOBEPUTb, MOAOEPXMBAETCA NN NPON3BOOUTENBHOCTb aKKyMYNATOPHOW
6aTapen B HOpManbHOM Amvana3oHe. [Mpouecc paboTbl Takom Xe, Kak 1 nNpwu
3anycke 12 B. [laHHasa onepauna noka3aHa Ha pucyHke 3-8:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 3-8. lNyck 24 B

3.8 Tok sanycka

Wcnonbdymnte ocuwmnnorpad AVT1 ¢ TOKOBbIM 30HOOM [/ MPOBEOEHUSA
NPOBEPKM TOKa B Mpouecce 3anycka aBToMobunsa (nerkoBoro wnuv
OWN3EeNbHOro), npoBepbTe, ABNAeTca N1 ¢opma TOKa HOPMAaNbHON,
NCMONb3ynTe TOKOBble Knewm Ha 600 A wmnm Bbiwe n nogknoymte BNC
TOKOBbIX KNeLwewn K kaHany 2. Bkntounte nepekntoyvaTenb TOKOBbIX KELWen n
nofcoeNHNTE TOKOBbIE KNEeLWmM K NMONOXUTENTbHOMY WU OTpULATENbHOMY
NpoBoAy NMTaHNA akkymynaTopa. Heobxoammo 3axkaTb BCHO NOMOXUTENbHYIO
N otTpuuaTenbHyo nuHU. ObpaTnTe BHUMaHME Ha MONOXUTENbHYIO N
oTpuvLaTeNbHYO NONAPHOCTb (monoxuntenbHbIN TOK  TeyeT  OT
NONIOXXUTENbHOIO 3/1eKTpoaa 6aTtapen K oTpmuaTenbHOMY a1eKkTpoay).
IlaHHas onepauyunsa nokasaHa Ha pucyHke 3-9:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

PucyHok 3-9. Tok 3anycka

3.9 cnbiTaHMA faTYMKOB

[aTunk — 9TO SNEeKTPOHHOE YCTPOWMCTBO MNpeobpa3oBaHUs CUrHaNOB,
KOTOpOe npeobpasyeT HEINEeKTPUYECKYD UHGOpMauMio B CUrHanbl
HanpsXeHUa W nepefaet pasivyHyto UHGopmMaunio 06 N3MEHEHUNAX
paboyen cpeabl Ha BCTPOEHHbIM KOMMbHOTEP aBTOMOOWNA. Hanpuwmep,
pacxogomMep BO3OyXa, YCTAHOBNEHHbIN MeXay BO3OYyLHbIM (UILTPOM W
OPOCCENbHOM 3aC/IOHKOW, MOXET N3MEPSTb BENYMHY pacxofa BO34yXa,
BCaCbIBAEMOro0 B ABUraTeNb Yepes ApoccesbHyto 3acnoHky. OH npeobpasyeTt
3Ha4YeHMe pacxoaa BO3ayxa B CUMHanI HanpshKeHnsa 1u otnpaBngaeT ero B 9bY
asuratens (ynpasnsowmn KOMMbIOTEP), KOTOpPbIN perynupyet
COOTBETCTBYIOLMIN 06bEM BNpbICKa TONMBA B 3aBUCUMOCTN OT NBMEHEHUNS
pacxoga Bo3ayxa o118 OOCTVKEHUSA Haunyylwen cteneHn cropaHus. dpyron
npumMep — p[OaTdnMK CKOPOCTM TpaHCMNOPTHOro cpefnctesa. Ero dyHkums
3aknw4vaetca B npeobpa3oBaHMM CKOPOCTM aBTomMobuna B curHan
HanNpPsXEHUSA 1N OTNpaBKe €ro Ha MapLUPYTHbIA KoMMbioTep. MapLpyTHbIN
KOMMNbIOTEP YNPaBASET MOMEHTOM NEPEKSIOYEHUS Nepenady o1s NoBbIWEHNS
NN NOHWXEHWS nepenadn.

B cBS3M C NOCTOAHHBbIM pasBUTMEM aBTOMOOWNEN B HanpaBneHUn

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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WHTENNIEKTa N HOBOW SHEPrnv KONMYECTBO OAaTYMKOB Ha Ky30BE aBTOMOOUS
OEMOHCTPUPYET TEHOEHUMIO K PE3KOMY YBENINYEHUIO, 1 HA aBTOMOOMNAX
KOMMaHU1 CPedHEro 1 BbICLLEro Knacca yctaHoBneHo okono 100 gaTymMKkoB.
CneuymanbHbin ocumnnorpad cepum AVT1 MOXET HanpsamMylo WU3MeEpPATb
dopmy curHana gatymka. CpaBHmBas co ctaHgapTHOWM (DOPMON curHana npu
HOpManbHoOM paboTe, MOXHO NErko OMnMpeaennTb, UCMpPaBeH NN AaTYUK.
Ocuunnnorpad cepum AVT1 MmoOXeT TeCTMpoBaTb cnenyoLime TUnbl 4aTYNKOB.
Llenblto aABNAeTcsa CpaBHEHME CUrHanoB B pearlbHOM BPEMEHU CO
CTaHOAPTHbIMW CUrHanamun, 4tobbl NMOMOYb MONb30BaTENAM OOHAPYXWUTb
npobnemsbl. Huxe npmBeaeHbl NOAPOOHbIE N MOSACHUTENbHbIE CBEAEHWS:

3.10 ABS

[atumk ckopocTu BpauweHuna koneca ABS penutca Ha aHanoroBblil
LMppPoBo. AHaANOroBbiA OaTYNK MMEET 2 CUrHanbHbIX KIeMMbl, CUrHan
npencTtaBnsaeT cobowm cmHycomay, a 4actoTa CUHycombl — 9TO CKOPOCTb.
LindpoBble gaTtumky OObIMHO MMEKT TPU KNEMMbl: NUTaHWE, CUrHan wu
3azemneHmne. Heobxognmo nNpoBEPUTb CUTHANIbHYKO JIMHNKD, CUTHan - 3TO
NPAMOYIrO/ibHbIA ~ MMMYNbC, a 4acTtoTa MNPSMOYrO/IbHOro  MMMy/bca
oTobOpaxaeT CKOPOCTb.

Bo Bpemsi ucnbitaHus mncnonb3lymnte kabeno BNC - «6aHaH», ronoska BNC
nogkntyaeTcs K ocuymnnorpady, a rofoBka CoO LITEKEPOM Tuna «baHaH»
NOAKIOYAETCA K aTUYMKy UM KOHTakTy ObY ans ogHoOBpeMeHHOW NpoBEPKM
1/2/4 curHanos. [lokasaHo Ha pucyHke 3-10:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 3-10. daTtuymk ckopocTu koneca ABS

3.11 Nepanb akceneparopa

[Mepanb akcenepatopa — 93TO CWUrHan aBTOMOOWIBHOrO akcenepartopa.
OO6bI4HO nMeeTCo 2 rpynnbl, Kaxaas napa u3 3 NnpoBoAoB: NMMTaHNE, CUrHaN v
3azemneHmne. [lenarca Ha aHanoroBo-aHanoroBble M aHaNoOroBo-UN@POBLIE.
AHanorosbii/aHanoroBbli CUrHan — 3TO ABa aHanorosbix curHana. O6bIYHO
€CTb ABa cnocoba, 0guvH N3 KOTOPbIX — CUrHaN OTK/IOHEHWS: OAWNH CUTHan oT
0,3 B—4,8 B, koTopbIn noBbILLIAETCA NPU HaXaTu negann akceneparopa, a
apyron — ot 4,8 B—0,3 B, npuv HaxaTunm neganu akcenepaTtopa v NOHM>XEHNI.
Ilpyron curHan nmeeT TO Xe HanpaBNeHne, HO HanpsiXXeHne OTINYaEeTCS:
oonH — 0,5 B—2,5 B, ppyron — 1 B—4,5 B (gnana3oH Hanps)XeHnin ykalaH
TONbKO OJ/1 CNpaBKW, AMana3oH HanpsaXeHUn MOXET HEMHOro OT/INYaTbCSH
AN pas3HbIXx Mogenein, Ho TeHaeHunsa 6yoeT oanHaKoBOW).

Vicnonb3ymte ocumnnorpad AVIT1 gna npoBepkyn patymka nepganmn
aKkceneparopa, gaHHasa onepaums nokasaHa Ha pucyHke 3-11:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV
™

Alr Flow
Moter

Camshaft

Coolant

Temperature

Cronkshaft

Distributor

Fuel Pressure

PucyHok 3-11. [Nleganb akcenepatopa

Ha cnepytowiem pucyHke npefacTtaBnieHa dakTuyeckas cxema U3MeEPEHUN
AaTyMKa negann akceneparopa onpeaeneHHom mogenmu:

3.12 Pacxopgomep Bo3ayxa

Pacxogomepbl Bo3ayxa 0OblMHO OblBAOT KPbINb4YaTOro Tmna, ¢ NogorpeBoOM,

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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LumndpoBoro Tnna n T. 4. Cpean HMX: KpblnbYaTbIA TUM U C NOOOrPEBOM NMEIOT
aHanoroBbIv BbIXOMd, @ BbIXOOAHOE HarpsiXXeHne NponopumoHanbHO pacxoay
BO3[yXa, Kak npasuno, 0,5-4,5 B, HO HENMHENHOE COOTHOLLIEHMNE HEOOXOAMMO
KoppekTupoBaTb B ObY. ObLiee BbIXOAHOE HaNps)KeHe CoCcTaBNAEeT oKono 1
B Ha xonoctom xoamy, a BO BpeMS YCKOPEHUA HanpsikeHme ObICTpo
BO3pacTaeT, gocturas HanpsixxeHus 4-4.5 B. [Nocne npekpalyeHumns yCKoOpeHus
OH BEPHETCA K HAaNPs>XEHUIO XONTOCTOro XoAa; BbIxoaHoe HanpsxeHne 0 B unm
5 B He 9aBNieTCA HOPMasibHbIM.

Lindbposon Tmn nmeet umndpoByto cxemy BHYTpU gaTtdymka. BoeixogHowm curHan
- 9TO NpsAIMOYrosibHasi BosiHa. YacTtoTa mcnonbdyeTca s npeacraBneHns
BO34yLLHOro notoka. bonee Bbicokasi YacToTa ykasblBaeT Ha 60bLLNIA NPUTOK
Bo3ayxa. VicnonbaynTte kabenb BNC - «baHaH» 1 nogkno4YnTe ognH KOHeLl, K
KaHany 1 ocuwunnorpada. YepHbi LWUTEKEP HA OPYroM KOHLEe 3a3eMJIeH, a
KpacHbI pa3beM MNOOK/IOYEH K CUrHaNibHOMY MpoBOAY AaTyuKa pacxopga
BO3AyXxa C MOMOLLbIO U/bl. 3aBeAnTE aBTOMOOWIb, BbICTPO HAXXMUTE Nefanb
akcenepaTopa 1 OTrycTnTe ee A8 NPOBEPKU, MPU STOM MOXXHO NPOCMOTPETb
dopmy curHana.

Vicnonb3ymnte ocuwmnnorpad AVIT1 gnsa npoBepkn pgatymka pacxogomepa
BO3[yXa APOCCENbHOM 3acnoHKM (pacxogomMepbl BO3ayxa AeNnaTca Ha Tpu
Tuna: aHanoroBeble, L@ POBLIE 1 C NOABOLOM Ternna, NPOBOLUTE NPOBEPKY B
COOTBETCTBUM C PasINYHbIMU TUMaMu), OaHHasa onepaums fnokasaHa Ha
puycyHKe 3-12:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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300 mv

100 mV
™

1X

Coolant
Temperature

PucyHok 3-12. Pacxogomep Bo3ayxa

3.13 PacnpegenurenbHbliA Ban

[Hatunk  pacnpenenntenbHoro Bana O06bIMHO  KCMoNb3yeTcsa  Ans
CUHXPOHM3aUMM N 4aCcTO MPOBEPSETCA BMECTE C AAaTYMKOM KOJSIEHYATOro
Bana ons onpegenenHnsa das rasopacnpegeneHmnsa aBTomobuns. B oObl4HbIX
Moaensax aBTomMmobunenm wumeeTcs OOMH WNWM AOBa OaTyMKa MNONOXEHUS
pacnpegenntenbHOro Bana, a WCMonb30BaHME YeTblpeX [OaTyMKOB
OTHOCUTENbHO HeBenunko. OBbIYHbIE OATYMKN pacnpenennuTesibHOro Bana —
AaTymKkim Xonna/NHAYKLUMOHHOIO Tna/c BO36yXXaAeHneM NnepeMeHHOoro Toka.

Bbixoa natumka Xonna npeactaBnseT cobom npsiMmoyrosibHyH BOMHY, BbICOKOE
Hanps>XXeHne MoxeT 6bITb 5 B nnn 12 B; kak npaBuno, 3-npoBoaHON, MTaHWME,
curHan, 3emns. Beixog MHOAYKTUBHOMO AatymKa - 3T0 CUHYCOUAanbHbIA CUrHanN
NN NPSMOYrONbHbIA CUrHan, Kak npaBuio, 2-npoBOAHON; BO30yXAeHme
nepeMeHHbIM TOKOM. Bbixog gaTtymka Trna - 3T0 HECKOJ/IbKO CUHYCOMAanbHbIX
BONH (Ha KOHLIe pacnpenenuTtenbHOro Basa OTCYTCTBYET 4acTb, MO3TOMY
CUrHan W3MeHsieTcsl, U nonoxeHme umnumHapa N2 1 oueHwmBaeTcs Mo
OTCYTCTBYIOLLIEMY MECTY), KaK npaBwnso, 2-NPOBOAHOW.

Ncnonb3ymte pasbem BNC pgns 6aHaHoBOro kabens, nogkato4ymte OOMH

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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KOHel K KaHany 1 ocuunnorpada, Opyrom KOHEL, YepHOro LiuTekepa
3a3eM/INTE, a KPaCHbIV pa3beM C MOMOLLbIO UMbl NOAKIOYNTE K CUTHaNbHON

NNHNN gaTdymkKa NooXeHWA pacnpepnenmnTenbHoOro sana.

[TokasaHo Ha pucyHke 3-13:

PucyHok 3-13. PacnpegenntenbHbi Ban

Ha cnepyowem pucyHke npencrtaBrieHa (pakTuyeckasi cxema N3MepeHunn
Oatymka  NONoXeHusa  pacnpepenutenbHoro Bana (tuna  Xonna)

onpegeneHHon mogenn:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 3-14. [laTymk nonoxeHusa pacnpenenntenbHoro sana (tun Xonna)

3.14 Temnepartypa oxnaxgaiowem XXmaKkocTm

[Jatumk TemnepaTtypbl OXNaxgaloWen >XuOKoCTu O0OblMHO Ha3biBaKOT
AaT4nkom Temnepatypbl Bogbl. O6bIMHO OH cooepXuT TepmmucTop. o mepe
NOBbILLEHNA TEeMNepaTypbl CONPOTUBNEHNE YMEHbLUAETCSH, YTO NPMBOOUT K
N3MEHEHWIO BbIXOOHOIO HampsXeHws, a TemnepaTtypa BOoAbl N3MeHseTcsA
MeOJ/IEHHO, NO3TOMY HanpsXXeHne TakxXe M3MeHseTca MemyieHHo. PasHble
MOJOENN NMEIOT Pa3Hble XapakKTEPUCTUNKWN, a BbIXOAHOE Hanps)XeHNe MOoXeT
KakK yBENMYMBAaTbCH, Tak N YMEHbLUATbCA B 3aBUCMMOCTM OT TeMnepaTypbl
BObl.

OpHako cyLlecTBYET cneunanbHbI AaT4nK, KOTOPbIA Ha3blBaeTCA AATYNKOM
Vauxhaus. BbixogHoe HanpsiXeHne 3Toro gatymka coctasnsaeTt 3-4 B, korga
aBTOMOOUNb B X0nogHOM cocTtossHuW. [pn 3anycke gsuraTtens tTemnepartypa
NOBbILLAETCA, a HanpshkeHne nocTeneHHO CcHwkaetca. OOblMHO npwy
HOpManbHOW paboTe OHO cocTtaBnsgeT 1 B, HO NO Mepe MOBbILWEHUS
TemnepaTtypbl aBTomMobwunsa, korga oHa pgocturaet 40-50 rpapycos. ObY
nepeknvaeT HanpsXkeHme, 4YTobbl HanpsbkeHue pgatymka  ObICTpO
noBbilwanocb Ao 3-4 B, 4yTo no3BonseT Aobutbca 6onee TOYHOro BbIXOQHOIo
HaNPsXEHWA NpPY BbICOKMX TeMNepaTypax.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Vcnonb3ymte BNC Kk nopgknoyaemomy Kabento, ogmMH KOHEeL, KOTOpOro
nogknto4vaeTcsa K kaHany 1 ocuwnnorpacda, apyrom KoHel, 3a3emMnseTcs C
NOMOLLBbIO YEPHOro LUTEKEPA, a KpacCHbI pasbeM noaknyaeTca K
CUTHaNbHOMY MpPOBOAY AaTyMKa OxNaXaarLllen XuaKkocTn (3a3eMnsaoLnii
NPOBO/, OXNaXAaoLLEN XNAKOCTM) C NOMOLLbIO UIro/ibyaToro Lyna.

Wcnonb3ynte ocuwmnnorpad AVT1 gna npoBepky gatymka TemnepaTypsbl
oxnaxgaroLlen XmngKkocTu, faHHas onepaums nokasaHa Ha pucyHke 3-15:

PucyHok 3-15. TemnepaTypa oxnaxgatoLemn XNLKoCcTun

3.15 Konenuarbiin Ban

[laTymk KoneH4yaToro Bana yctaHaB/MBaeTCA BO MHOIMX MecTax, Hanpumep,
PAAOM C NepeagHNM LLUKMBOM UKW Ha 3agHeEM MaxoBuke. AbY

ABuraTensa onpenensaeT TOYHOE NoSIoXeHMe ABUraTtens B 3aBUCUMOCTU OT ero
BbIXOOHOro curHana. O6bI4HO NCNONb3YHOTCA AAaTYNKU NHOYKLUMOHHOIO Trna
N gaTdmka Xonna: BbIXOOAHOW CUrHan WHAOYKUMOHHOrO Tuna - 9TO OObI4YHO
CUHycoMnganbHas BOJIHA, HA AWNCKE OTCYTCTBYHOT 3yOLlbl, N MPWY OTCYTCTBUMN
3ybL0B cMHycomga byneTt oTCyTCTBOBATb; STOT TUM AaTymka 06bI4HO ABNSETCA
OBYXNPOBOAHbIM; BbIXOOAHOW CwurHan pgatymka Xonna - 9T0 O6bIYHO
npsimoyronbHaa BonHa. Ob6blMHO MMeeT 3 mpoBoda: NMUTaHME, CUrHan un

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3azemnenune. Vicnonblymte BNC k nogknioyaemomy kabento, ogmH KoHel
KOTOPOro noaxkntoumTe K kaHany 1 ocymnnorpada, opyrov KoHel, 3a3emMmnmTe
C MNOMOLLbID YEPHOro LITEKEPA, a KPacCHbIM pPasbeM MNOAKAKUYNTE K
CUTHaNbHOW NMHWX [aTyMkKa MNONOXEHWsa pacnpenenuTenbHoOro Bana C
NOMOLLbIO UTTbI.

Wcnonb3ymte ocumnnorpacd AVT1 pgns npoBepkn pgatymka MoNoXeEHUs
KO/NleH4YyaToro Bana, gaHHas onepaumns nokasaHa Ha pucyHke 3-16:

100 mVv
"W

PucyHok 3-16. [laTymk NonoXeHnsa KofieH4aToro Bana

Ha pucyHke HwXe npeactaBrieHbl (akTU4eckme mn3MepeHnsa patymka
NOJIOXKEHNA KOJIEHYATOro Bana (MHOyKTMBHOMO) onpeneneHHom Moaenu:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.16 Pacnpenenurtenn

Pacnpenenutens ycTaHaBAMBaeTCA Ha MOAENAX C BbICOKOBOIbTHbIMW
kabenamm n nocnegoBaTeNbHO pacrnpefensieT reHepupyemMoe BbICOKOe
HanpsbkeHne no cBeyamMm 3axuraHua. Pacnpepenutenn o6blMHO ObiBatoT
XONMOBCKOrO N WMHAYKUMOHHOro Ttuna. Hatumk Xonna o6blMHO mnmeeT 3
npoBoda: HanpsbKeHume, curHan n sasemneHue. BoixogHom curHan — 910
NPAMOYrofibHbI curHan. VIHAYKUMOHHbIA TN OObIMHO ABYXMPOBOAHOW.
BbixogHOWM curHan — 9T0 YyBCTBUTENbHbIN cuUrHan; ncnonblymte kabenb BNC
K nogkntoyaemomy kabento, oAvH KOHEL, KOTOPOro nogkitodeH K KaHany 1
ocumnnorpada, a Apyrom KOHeL, — K YepHOW BUJIKE, 3a3EMJIEHHOW, @ KPaCHbIN
pasbeM MOAKIKYEH K CUrHANbHOW NNHWUW pacnpenenntens ¢ rnomMoLlbto
Wbl

Vcnonbdymnte ocunnnorpad AVT1 onsa npoBepkn gatymka pacnpenenutens
(menntca Ha gBa Tuna: gatymk Xonna n MHAYKUMOHHbIN). [JaHHaa onepauus
nokasaHa Ha pucyHke 3-17:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

100 mV

PucyHok 3-17. PacnpegennTtens

3.17 flaBneHme Tonnmea

Cwurnanbl gaBneHmsa Tonnmaa 06bIYHO MOABNAOTCA HA TONIMBHbIX pamMnax Ui
AaTyMKax BbICOKOro AaBNeHUs UAn Ha AN3eNbHbIX aBTOMOBMAAX C CUCTEMON
Common Rail, n paBneHne oTHOCUTENbHO BbicOKoe. Kak npaBunio, gaBneHmne
TOoNNMBa MPOMOPLMOHANLHO BbIXOAHOMY HaMpPsXXeHUto, a HanpsXeHune
yBENMYMBAETCA C YINOM Hak/loHa nepann akcenepatopa (Ha Bpewms
HapacTaHMa HaNPsXXEHNA BNAIOT Kak XOTOCTOW X0/, TaK 1 NOHasa Harpyaka).
Vcnonb3ymte BNC k nogkntodaemomy kabento, NnoakniovymTe ognH KOHeL, K
KaHany 1 ocuwmnnorpada, Opyron KOHEL, YEepHOro LiTekepa 3asemMnuTe, a
KPacCHbI pa3beM C MNOMOLLbIO Wbl MOAKNOYNTE K CUrHaNbHOM JIMHUA
OaBeHna TONNMBa.

Vicnonbaynte ocuwmnnorpad AVT1 pgna npoBepkn patymka [OaBneHus
TOMN/INBA, faHHas ornepauns nokasaHa Ha pucyHke 3-18:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mv

100 mV

PucyHok 3-18. icnbiTaHre gaTtymka AaBneHuns Tonamea

3.18 [leToHayuuna

[aTumnk geToHaumm — 3TO NACCUBHOE YCTPOMNCTBO, 0ObIYHO OBYXMNPOBOOHOE,
C CUrHanoM 1 3a3eMsieHneM, He TpebytoLlee BHELLHENO NCTOYHMKA NNTAHUSA,
npwv BO3OENCTBNN BUBpaLmm reHepmpyeTcs curHan. Ero takxke MoXHo CHATb
ons  npoBefoeHMst mcnbiTaHnsa. CurHan MOXET reHepupoBaTbCa MyTeM
NOCTYKMBaAHUSA, a aMNAnUTyga curHana obblMHO He npeBbiwaeT 5 B. Ecnm
AaTYNK CHNMAETCH, a 3aTeM yCTaHaBNMBaETCA NOBTOPHO, OyAbTe OCTOPOXHbI
N HE NCMOJSIb3YNTE YPESMEPHDLIN KPYTALMIA MOMEHT, 4TOObl HE MOBPEOUTL
AaTyKK.

MpunynH pgeToHauMm MOXeT OblTb HECKONIbKO: CAWLIKOM PaHHWUIA yron
3a)XMraHnsg, CNNLLKOM MHOIO Harapa B KaMepe CropaHus, C/IMLLKOM BbiCOKas
TemnepaTypa gBuraTtens, CimwKkom 6eaHasn TonnmBHas CMeCb, HE4OCTAaTO4YHO
YMCTOE TOMINBO U CITINLLKOM HN3KOE OKTaHOBOE YMCNO TOM/BA.

Vcnonb3ymte BNC k nogkntodaemomy kabento, NnoaknoymTe oanH KOHeLl, K
KaHany 1 ocuwmnnorpada, Oopyrom KOHeL, YepHOro wTekepa 3asemMmnuTe, a
KpacHbIN pa3beM MOAKMOYNTE K CUTHANBbHOM NNHUW OaTynKa OeToHauuun C
NOMOLLbIO UTTbI.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Vicnonb3ymte ocuwunnorpacdp AVT1 gna npoBepku patymka pgeTtoHauumw,
[aHHas ornepauna nokasaHa Ha pucyHke 3-19:

100 mv
FooIMm

1X
1emperature
CH1 p»——Vol
Crankshaft \

100 mV

Distributor F
X

Fuel Pressure

Road Speed

Throttle
Position

PucyHok 3-19. TecT gatymka getoHaumm

Ha cnepyirowem pucyHke npeacTtaBneHa dakTtudeckasa cxema U3MepeHun
AaT4MKOM AeToHaUMW onpeneneHHom Moaenu:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.19 Jiam6pga

Nlambpa-patumnk  (gatTymk  Kucnopopga) OObIMHO yCTaHaBNMBAETCA Ha
BbIXNIOMNHOW Tpybe nepepn KatanuTUu4ecKNM HEMTPanmM3aTtopom. ITO AaTymK
obpaTHOW CBA3N, NCNONb3YEMbIV AN18 OnpeneneHnsa cogepXxaHna Kucnopoaa
B BbIXJIOMHbIX rasax, 4tobbl 6N0K ynpaBneHusa gsuratenemMm Mor OLEHWUTb
COCTOSIHME CropaHns B KaMepe CropaHmnsa 1 oTperynmpoBaTb nogadvy Tonanea
B ABUraTenb.

CyLlecTByeT HECKOJIbKO TUMOB KWCNOPOAHbIX AOAaTYMKOB: TUTAHOBBIN
KWCNOPOAHbIN, LMPKOHNEBBIN KNCNOPOAHbIN, a TakKXXe nepegHnii n 3agHni
OBOWVHblE KWNCNOPOAHble [OaTYMKW;, YacToTa MepeksItoYeHnss CcurHana
cocTaBnseT okono 1 'y, n oH MoOXeT paboTaTb TONLKO MNPV HOPManbHON
TemnepaTtype. HanpsxeHune BbiICOKOE, KOraa CMeChb ryctasi, U HN3Koe, Korga
CMEeCb Xungkas.

Vcnonb3ynte kabenb BNC - «baHaH», 0gnH KOHEL, KOTOPOro nogkatoymnTe K
KaHany 1 ocuwmnnorpada, Opyrom KOHeLl 3a3eM/iuTe C NOMOLLBbID YEepPHOro
LUTEKEPA, a KPacCHbI pasbeM MNOOKAYUTE K CUFHaNbHOW JIMHUWN
(npepkncnopogHo) gaTymka KuUcnopoaa ¢ rMomoLlbio urnbl. icnonb3ynte
kabenb BNC - «baHaH», nogkno4YnTe oOAvH KOHEL, K KaHany 2 ocuunnorpada,
3a3eM/INTE YEPHbIA LUTEKEP Ha AOPYroM KOHLUE W C MNOMOLUbIO Wbl
NOOKMIOUYNTE KPACHbIA pa3beM K CUTHaNbHOW NUHUW gaTydmMka Kucnopopna
(sapgHero kucnopopaa, ecnuv 3afHero gatymka Kucnopoja HeT, NpoBepka He
TpebyeTca). Ecnm Bbl XOoTTE n3mepuTb TOK, noagkntounTte KoHeul, BNC TokoBbIx
Knewewm K KaHany 3 ocuunnorpada n 3aXxXmMute KNeLwm Ha HarpeBaTe/lbHOM
NpoBoeE.

Ncnonbdymnte ocumnnorpad AVT1 pgna npoBepky patymka KMCIopona,
[aHHasga ornepayusa nokasaHa Ha pucyHke 3-20:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV
"™

100 mV
F 1M

Please connect Ch1 with BNC-Banama

PucyHok 3-20. VcnbiTaHne nambpa-soHaa (matyvka Kucnopopa)

Ha cnepytowiem pucyHke npefacTtaBnieHa dakTuyeckas cxema U3MeEPEHUN
AAaTYNKOM KMcnopoda onpeaeneHHom mogenm:

PucyHok 3-21. narpamma nambaa-aatyvka (oatdvka Kucnopoga)

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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3.20 MAP

Hatunk paBnenna (MAP) namvepsieT gaBneHme BO BNYCKHOM KOJINEKTOPE U
nepenaeT gaHHble B 6nok ynpasneHusa aeuratenem (ECM) ona onpenenenuns
nogayn TonamBa, paspexeHus (M mManon Harpysku) 1 yrna onepexeHus
3axuraHua. CyulecTByeT OBa Buaa aHanoroBbix U UMAPOBbIX Kabenen,
0bblMHO wMMmeeTca 3 npoBoga: MUTaHWE, CUrHan, 3asemMneHmne wunn
coefVHEHME C APYrMMMN YCTPOMNCTBaMMW.

Ilns ananoroBoro curHana 6eH3MHOBOrO OBuUratens, Korga ApoccenbHas
3ac/IoHKa 3aKpbiTa NN ABuUraTesb BblKNHOYEH, BBIXOAHOE HanpsXeHne paBHO
0, a Ha XONOCTOM X0y BbIXOQHOE Hanps)KeHme obbl4HO cocTaBnsaeT okono 1 B
(OHO MOXET B6bITb HEMHOTO Bbille Ui HUXe). [ocne 6bICTPOro HaxaTums Ha
neganb rasa gpoccefibHas 3acfioHKa OTKPbIBaAeTCs, U HanpsiXxeHne BbICTPOo
Bo3pacTaerT. [locTunraet HanpsikeHune Bolwwe 4,5 B.

[lna aHanoroBoro curHana guM3enbHOro ABuraTensa Hanps)XxeHne coctaBndaeT
1,6-2,0 B Ha xonoctom xopgy. [locne Haxatua Ha nepanb ra3a MOXHO

3aMeTUTb POCT HaNpPsXXEHUS, KOTOpoe MOXeT gocturatb 4,0 B.

Wcnonbdymte ocuwnnorpad AVT1 pgna npoeBepkn gaTtymka AaBfeHUsa Ha
BNycKe, AaHHasa ornepaums nokasaHa Ha pyucyHke 3-22 HUNXe:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mv
™M

100 mV
™M

Please connect Chl with BNC-Banana

PucyHok 3-22. MAP (gaTtumk gaBneHus Ha Brycke)

3.21 CxopocTb Ha fopore

[aTtumk ckopocTn 06bI4MHO YCTaHaBMMBAETCA HA BbIXOOQHOM Bany nMpuBoaa
cnugomeTpa Kopobku nepegady mnm psagomM C 3agHEen 4acTbio FONOBKWU
cnngomeTpa, 4YTobbl NMpeaocTaBUTb MHMOPMaUMo ana 6noka ynpaBneHus
asuraTenem m KoHTponsa MmowHocTu. OBbIYHO 3TO gaTymK Xonna, umMmerowmii 3
npoBofda: nNuUTaHWe, CUrHan W  3a3eM/IeHVe, BbIXOOAHOW  curHan
NpsAMOYrosibHOM ¢opMbl (HekoTopble MmMogenw OyayT aHanoroBbiMu, 2
NpoBOAA, BbIXOAHOM WHAOYKTUBHbBIA CUrHan, cuHycoumpga). llcnonb3yinte
kabenb BNC - «6aHaH», nogknoumnTe ogmH KoHel, K kaHany 1 ocuwunnorpada,
OPYron KOHeL, YepHOro LwTekepa 3a3eMInTe, a KpacHbIA pa3beM NOAKIOYUTE
K CUFHaNbHOW NIMHUW AaTynkKa CKOPOCTM aBTOMOOWNAA C MOMOLLbIO WIJbl.
MogHMMUTE aBTOMOOWIbL LENNKOM WA NOAHUMUTE Beaylume Koneca vmnu
nogknuYnTe CUrHan AOna WCnbiTaHUS Ha Aopore, 3aBegnTe aBTOMOOWIIb,
BK/IIOUUTE nepepady, 4Tobbl BpawaTb kKoneca, n Habnwogante 3a dopmon
curHana. Yactota NnpsiMoyrosibHOro CUrHana yBenmn4nBaeTcs C yBeNIMYEHNEM
CKOpPOCTN aBTOMOOUNSA.

Vicnonb3ynte ocuwunnorpap AVT1 pgna npoBepknm pgaTymka CKOPOCTU
aBTOMObOUNSA, [aHHasa onepaumsa nokasaHa Ha pucyHke 3-23:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV
F

1X

Please connect Ch1 with BNC-Banana

PucyHok 3-23. VicnbiTaHue gaTymka CKOpOCTY aBToMobuns

3.22 NonoxeHne ApocceNibHON 3aCNIOHKM

[aTynK NONoXeHUA APOCCENbHOM 3aC/TIOHKI YCTAHOB/IEH HA NPUBOAHOM Bany
OPOCCENbHOM 3acfioOHKKM, 4YTOObl oOnpenensatb OTKPbITUE [APOCCENbHON
3aC/IOHKW W MpeaocTaBnAaATb ONOKy ynpaBneHua [nsuratenem 6as3oBble
OaHHble ONa OueHKM Bnycka. WMmeloTcsa aHanoroBbil BbiXO4 W BbIXO[
nepeksioYaTens 4poCCebHON 3aCNOHKMN.

Vcnonbaymte kabenb BNC - «6aHaH», nogknoumTe oaviH KOHeLl, K KaHany 1
ocumnnorpada, Opyrom KOHEL, YEPHOro LTekepa 3a3emMnnTe, a KpacHbIN
pasbeM C MOMOLLbIO UMbl NOAKMOYUATE K CUTHANBbHOW NMHUMN AaTynKa
NONOXEHWS [OPOCCENbHOWM 3acNOHKM unm curHany 1 nepeknaro4vartens
ApoccenbHOWM 3aCNOHKN.

Vcnonb3ymte BNC k nogkniovyaemomy kabento, NnoaknioymTe oanH KOHeL, K
KaHany 2 ocuwmnnorpada, Opyron KOHeL YEepHOro LiTekepa 3asemMmnuTe, a
KPaCHbI pa3beM C MNOMOLLbIO Wbl NOAKNOYUTE K CUTHANbHOW NMHUNA
AaTyYMKa MONOXEHNSA OPOCCENbHOW 3aCNOHKW U CUTHaNY 2 nepekntyatens
APOCCEeNbHOM 3aCNIOHKIN (eCnn 3TO nepeksirYaTesb APOCCENbHOM 3aCNOHKN,
BaM HE0bxo4nMO NoAKMOYNTb STOT UCMbITaTeNbHbIV MPOBOA).

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ncnonb3ymte ocuunnorpad AVT1 pgna npoBepku paTtymka CKOPOCTM
aBTOMObOMNSA, aHHasa onepaumsa nokasaHa Ha pucyHke 3-24:

100 mV

|emperature

Crankshaft
100 mV
Distributor = ™

Fuel Pressure

Knock

MAP

Road Speed

PucyHok 3-24. icnbiTaHne gaTtynka nosoXeHWs1 ApOCCeNbHON 3aC/TIOHKN

Ha cnepyirowem pucyHke npeacTtaBneHa dakTtudeckasa cxema U3MepeHun
AaTyrKa NoNIOXEHNS APOCCENIbHOW 3aC/IOHKW onpeaeneHHoM Mogenu:

500 mv

PucyHok 3-25. Cxema gaTymka rnonoxeHus 4poCccenbHOM 3aC/TIOHKMN

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Fnasa 4. icnonumrenbHbieé YyCTPOMCTBA

4.1 AnexTpoMarHMTHbIM KJ1anaH yronbHoro punsrTpa

Bayok ¢ akTMBMPOBAHHLIM Yriem OObIMHO YCTaHaBNMBAETCA B MOTOPHOM
OTCeKe W COoeAuHsieTcs C TOMMMBHbIM Hakom 4epe3 Tpyby ans cbopa
ncnapsitowerocs macna v rasa B TonnmMBHoOM b6ake, YToObl NpegoTBpaTUTb
BbIBpOC Macna M rasa B BO3OyX W 3arpsi3HEHWE OKpYyXalowen cpenbl.
Vicnonb3ymte BNC Kk nopgknoyaemomy Kabento, ogmMH KOHEL, KOTOpPOro
nogkntoumTe K KaHany 1 ocuunnorpada, gpyrom KOHeL YEepHOro LuTekepa
3a3eMnTe, a KPacHbIN pasbeM MNOAKIIOYNTE K 3a3eMndloLlemMy nposopy
SNEKTPOMArHUTHOro KjlanaHa KaHWUCTPbl C MOMOLLbID  Wroab4aToro
HaKOHEYHMKa.

Wcnonb3ymte ocuyunnorpad AVT1 pgna npoBepku paTtymka CKOPOCTM
aBTOMOOWNSA, AaHHas onepauns nokasaHa Ha pUCcyHke 4-1:

100 mV
EOIM

100 mV

PucyHok 4-1. [poBepka anekTpoMarHUTHOro KsanaHa yronbHoro punbTtpa

Ha  cnepylowem  puCyHKe  MnokasaHbl  (akTuyeckme  pasmepbl
9NEKTPOMArHMUTHOro KnanaHa 6ayka ¢ akTMBMPOBaHHbLIM yrinem mogenu Audi
A6 B onpegeneHHoOM roay:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PVIOyHOK 4-2. Curnan ANEKTPOMArHMTHOrro KnarnaHa bauka c aKTUBNPOBAHHbLIM Yyrnem
Audi A6

4.2 CBeum HaKanMBaHMA oN1a AN3eNbHbIX ABUraTenem

Ecnn pgBuratens wvnn noroga OTHOCUTENbHO XONOAHblE, 9TO BAUAET Ha
cropaHmne [Ou3enbHOro TOMAMBa, MNO3TOMY CBeYa HaKanmBaHWUS OOJSKHA
HarpeBaTb UMNMHOP nepen 3anyckom. CBeun HakanMBaHUA OW3eNbHOro
asuratensa obbl4HO pacnpenenarTcs Mo OAHOM Ha KaXAOblA UUAWUHAOP, OHN
coefuHeHbI NocnefoBaTeNbHO, MUTAOTCA OT akKyMynsaTopa 1 yrnpasnisaiTcs
pene ona oTKPbITUSA N 3aKPbITUS.

Ecnn TemnepaTypa oKpyxalowen cpegbl HuM3Kkaa unnm  TemnepaTtypa
ABuratenss OTHOCUTENbHO HU3Kasl, MpWM 3anycke aBToOMoObOWIs cHa4vana
BK/IIOYAETCH CBeYa HakanuMBaHMS, a nocse BbIKJKYEHUS WHOMKaTopa
npenBapuTENbHOr0 HarpeBa aBTOMOOWAb MOXHO 3anyCTUTb, 4TOOBbI
ABuraTenb paboTan Ha XON0CTOM Xoay.

icnonb3ya TOKOBble Knew, MNOAKAYNTE OAWMH KOHeu, K KaHany 1

ocumnnorpada, a [pyroll KOHEeLl, 3aXMWUTe K LHYpY MAWUTaHWUS CBeYn
HakanneaHuma. ObpaTnTe BHUMaHWE Ha HanpaB/ieHne ToKa.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ocuumnnorpad AVT1 MOXHO wWCNonAb30oBaTb AN MNPOBEPKN CBEYWU
HakanuBaHMA AOun3enbHOro psuratena (cywecTByeT aBa Tuna CBeYn
HaKannBaHNA: CBeYa HakanmBaHUsA U OgMHapHasa cBeYa HakanmBaHums).

[aHHas onepaumsa nokasaHa Ha pUcyHKe 4-3 HUXE:

300 mv

100 mV
; M

Please connect Ch1 with Current Probe

Injector(Petrol)

Injector(Diesel)

PucyHok 4-3. CBeun HakanmBaHusa Ona on3enbHbiX ABUratenei

4.3 SNeKTPOMarHUTHbINA KnanaH peumpKkynaym
oTpaboTaBLIMX ra3oB
ONEeKTPOMAarHNTHbIN KnanaH peunpkynaumm oTpaboTaBlUMX rasoB — 3TO

OTOENbHbIA 9NEKTPOMArHUTHbLIA KnanaH peuumpkynaunn. locne oTkpbITyA
YacCTb BbIX/IOMHbIX FA30B CHOBa BCACbIBAETCHA BO BMYCKHOW KOMNEKTOP AN
CHMXEHNA TemnepaTypbl CropaHus, 4Tobbl YMEHbLLUTbL BbIOPOCHI OKCUAOB
a30Ta B BbIX/IOMHbIX rasax M OOCTUYb LENN 3aluMTbl OKPY>XaloLWEW cpenbl.
Vcnonbaymte kabenb BNC - «baHaH», OAVH KOHEL, KOTOPOro NoAKto4YeH K
KaHany 1 ocuwnnorpada, Opyro KOHeL, 3a3eMJIeH C MOMOLLbIO YEepPHOro
LUTEKEpa, a KpacHbI pa3beM MOAKMKYEH K 3a3emMnsalemMy nposoay
9NEKTPOMArHUTHOrO KjanaHa peunpkynsaumm oTpaboTaBwiMX rasoB C
NOMOLLIbIO UTTIbI.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ncnonb3ynte ocumnnorpadp AVT1 gna npoBepky 31eKTPOMarHMTHOro
KnanaHa peunpkynsumm otpaboTaBlwmx ra3os. [JaHHas onepauus rnokasaHa
Ha PUCYHKe 4-4.

Please connect Ch1 with BNC-Banana

PucyHok 4-3. [poBepka a1eKTpoOMarHUTHOro KianaHa peunpkynaumm otpabotaBLumx
rasoB

4.4 TonnMBHLIA HACOC

Tonnmeo B TONNMBHOM 6ake MOXHO MepekaymBaTb U co3gaBaTb O/ HEro
n36bITOYHOE AaBfeHMEe Yepes TOMJNBHbIA HaAacoc, TaM 0O6blMHO nmeeTcs 6-8
cekTopoB. [lpn oaOMHaKoOBbIX YCNoBusxX paboTbl OBuUratens XopoLunn
TOMNMBHbIA HACOC 0becneymBaeT OANHAKOBOE N PABHOMEPHOE N3MEHEHME
TOKa B KaX[OM CEKTOpE.

icnonb3ya TOKOBble Knewi, MOAKAYUTE OAWMH KOHel K KaHnany 1
ocunnnorpada, a opyrom KoHew, NPMXMUTE K NTUHNN NUTAHNA TOMJIMBHOIO
Hacoca. ObpaTtute BHMMaHME Ha HanpaBneHme Toka. (Takxke MOXHO
MCNONb30BaTb  COOTBETCTBYWOLUM  MPEOoOXpPaHUTEeNb, 3aMEHUTb €ero
YOJIMHUTENEM 1 3a)KaTb Ha LUHYPE TOKOBbIX KNeLlewn).

Ncnonbdynte ocumnnorpad AVT1 gns npoBepKkn 9NEKTPOHHOIO TOMNJIMBHOMO

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Hacoca. [laHHas onepaymnsa nokasaHa Ha pUCYHKe 4-4 HXe:

100 mV
F 1M

Injector(Petrol)

Injector(Diesel)

Pressure
Regulator

PucyHok 4-4. [poBepka 9N1eKTPOHHOI0 TONIMBHOIO Hacoca

4.5 Knanan perynmpoBKM XO/IOCTOro xofa

KnanaH perynnpoBKmn X0N0oCTOro xoga perynnpyeT NosoXeHNe apoCCEeNbHOMN
3aCNOHKM wnu obpasyeT BO3OyLUHbLIA 006XxoQ BOKpYyr Asuratena B
3aBMCMMOCTWN OT YC/IOBUI HArpy3ku ABuratens u temMmnepaTtypbl ABuratens,
yTOObl OOEcneuYnTb KOHTPONMPYEMbLIA MOTOK BO3AyXa B BO3OyxXOBOnO ANS
PErynnmpoBKM XONIOCTOro xona asuratens. [na 6eH3nHOBbIX aBTOMObUNEn,
KaKk npaBwno, nNpuv Xono04HOM 3anycke nOBuUratenst CKOpOCTb [ABwUratens
ObICTPO yBenuymBaeTca npumepHo oo 1200 o6/muH. Korpa pBwuratenb
AOCTUraeT HOpManbHON pabo4venn TemnepaTypbl, CKOPOCTb XONOCTOro xoaa
NOCTENMEHHO YMEHbLLUAETCHA W, HAKOHel, cTabunmampyercs Ha 3agaHHOM
3Ha4YeHun.

Ncnonbdynte ocuwunnorpad AVT1 gna npoBepku KrianaHa perynmpoBKun
XONOCTOro xoaa. [laHHasa onepaunsa nokasaHa Ha pUCcyHke 4-5:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

100 mV
F 1M

Please connect Ch1 with BNC-Banana

Injector(Petrol)

Injector(Diesel)

Pressure

Regulator

antitv Contrnl

PucyHok 4-5. [poBepka knanaHa perynmpoBKy X0N0CTOro xoaa

4.6 nxexTop (6ensmHOBDbIA ABMraTenb)

TONAMBHBIN NHXEKTOP — 9TO 9N1EKTPOMEXaHNYECKOE YCTPOMCTBO, KOTOPOE
nnTaeTca oT TonameBHoM Tpybbl Common Rail n ynpasnsetrca ECM pgns
3anycka M OCTaHOBKW BpemMeHWn Bnpbicka Tonnmea. Kak npaswuno, ato 2-
NPOBOAHOE YCTPOWCTBO, HanpshkeHue nutaHua coctaBndeT 12 B, a ECM
ynpaBnsetr 3asemneHuem. l13-3a orpaHun4yeHuss CTOMMOCTU HEKOTOpble
aBTOMOOMNM OCHaLWEHbl OOHOTOYEYHbIMUN TOMJMBHBLIMU UHXEKTOPaAMMW.
[laBneHne oQHOTOYEYHOro BMpbICKa TOMJMBaA HU3KOE, a NOTOK BO3dyXa M3
BNYCKHOW TPyObl MOXET co3faBaTb TyMaH TOMN/MBa 414 Jly4Llero CropaHus.

Vcnonbdynte ocumnnorpad AVT1 gna npoBepkn TOMIMIBHONO MHXEKTOPA.
[laHHasa onepauwns nokasaHa Ha pUCyHKe 4-6:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Fuel Pump

Please connect Chl with P130A

PucyHok 4-6. lNMpoBepka nHxekTopa (6eH3nH)

4.7 NnxexTop (An3enbHblA ABMrarenno)

BonbWwWMHCTBO OM3enbHbIX OBuratened MCnonb3yT CUCTEMY BrpbiCKa
Tonnmea Common Rail, Bpemss BNpbiCka TOMAMBa 3aBUCUT OT AaBNEHUS
mMacna. Hnskoe pgaBneHme Ha HM3KOW CKOPOCTW, BpeMS Brnpbicka 6onbLue,
obbem BNpbiCKka MeHbLUE. BbiICOKOE faBneHme Ha BbICOKOW CKOPOCTN, BpeEMS
BNpbICKa MeHbLUE, 06beM 6onbLwoON. Ha pbiIHKE B OCHOBHOM MpeacTaBneHbl
nHxektopbl Common Rail komnaHum «Bosch», MHXeKTopbl KOMMaHUK
«Delphi», wnHxekTopbl cuctembl CDi Bepcum 3, Nbe303anekTpuveckme
nHxekTopbl, cuctema PD Volkswagen Audi, nbesoanektpuyeckuin PD
Volkswagen Audi n T. A.

Vicnonbaynte ocumnnorpad AVT1 gna npoBepky TOMAMBHOIO MHXEKTOPa
(om3enbHbIV ABUraTens). [JaHHasa onepauma nokasaHa Ha pucyHKe 4-8:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Idle Speed Conrol
Valve{IAC

100 mv
Injector(Petrol) A o F ™
VAG PO 1X

PuicyHok 4-8. [poBepka nHxekTopa (ansenbHbin ABUraTenb)

4.8 Perynarop paBneHuvn

Perynatop paBneHnsas — 9TO KfnanaH, YrnpasAsieMbli MakKCUManbHOMN
Harpyskowm kBagpaTHom BO/Hbl. OH yCTaHaBMBaETCA Ha TOMJIMBHOM Hacoce
BbICOKOro pAaBneHusi mnn Ha Ttpybonposoge Common Rail n ynpasnsiet
nasneHnem B cucteme Common Rail coBMecTHO ¢ knanaHOM ynpaBneHus
notokom. KnanaH cbpoca gaBneHusa npocTo yrnpasnsieT KoAN4YecTBOM Macna
BbICOKOIO JaBMEHNS, MOCTyNaloLWEro B CUCTeEMy BO3BpaTa Macna, TEM caMbiM
yBENNYMBaAsA WM yMEHbLUas gaBneHue Tonnmea B Tpybonposoge Common
Rail. cnonb3yinte kabenb BNC-«6aHaH», nogkntoumnTe oaviH KOHEL, K KaHany
1 ocumnnorpada, apyron KOHeL, 3a3eMInTe C MOMOLLbIO YEPHOro LWTEKepa, a
KpacHbIn pa3beM BCTaBbTE€ B KOHEL, CUrHaNbHOM JNUHUN perynaTopa
AABNEHNSA C MOMOLLbIO NTONbYaToro Wyna.

Vicnonb3ynte ocumnnorpad AVT1 gns npoBepkn perynatopa AaBfieHUs.
IlaHHas onepauymnsa nokasaHa Ha pUcyHke 4-9:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

1X

100 mV
F ™
1X

Please connect Ch1 with BNC-Banana

PucyHok 4-9. lpoBepka perynatopa gaBneHus

4.9 KnanaH ynpaBneHus konmuecTeom (pacxonom)

KnanaH ynpaBneHnsa pacxoooMm, TakXXe N3BECTHbLIW Kak perynsaTop pacxoga m
OO3MNPYIOLWNIA KNnanaH Ha Brycke TOMNMBa, MCNONb3yeTca AN U3MEPEHUS
NOTOKa TOoMNMBa N3 Hacoca HU3KOro AaBfeHUs UM NOAbEMHOIO Hacoca B
TOMNMBHbIVA HACOC BbICOKOro AaBneHua. Yem 6onblie TonnveBa NOCTynaeT B
NOPLLUHEBYIO Kamepy TOMJIMBHOINO Hacoca BbICOKOro AaBfieHWUs, TEM BbilUE
OaBMeHne, YTo yBenm4ymBaeT gaBneHwme B TonnmBHonm Tpybe Common Rail;
HaobopoT, TeM HXe aaBneHme. Kak npaBuio npeaycMoOTpPEHO ABa NpoBoOAa:
curHan (MnTaHme) n 3asemMmneHme.

Vicnonb3ynte ocumnnorpad AVT1 gna npoBepky KnanaHa ynpaBieHus
pacxogom. [laHHaa onepaums nokasaHa Ha pucyHke 4-10:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

100 mV

Please connect Ch1l with BNC-Banana

PucyHok 4-10. MpoBepka knanaHa ynpasneHuns KoNn4ecTBoM (pacxoaom)

4.10 Cepsopgsurarenb ApocceNnbHOM 3aCNIOHKMN

CepBogBuratenb [OpPOCCENbHOM 3aCNOHKM OOblYHO WCNONb3yeTcs B
OBUraTenNsax ¢ aIEKTPOHHbIM ypaBneHneMm, rae, Kak npaBwnsio, NCMob3yoTcs
apoccenbHble 3acnoHku. ECM ynpasnseT cepsogsuratenieM OpOCCenbHON
3aC/IOHKN B COOTBETCTBUM C CWUrHanoOM nefann akcenepatopa Aans
yNpaBfeHNs OTKPbITUEM  [POCCENbHOW  3ac/loHKW, KOTOpoe 3aTem
OTCNeXMBaeTCa AaTYNKOM MOMOXEHUSI OPOCCENbHOM 3aCNOHKW, N CUTrHan
nepepaetca obpatHo B ECM pans pocTuXeHuss 3aMKHYTOrO KOHTypa
ynpaBfieHUS.

Vicnonb3ymnte ocuumnnorpad AVT1 pgna  npoBepku cepBoaBuUraTesns
apoccenbHom 3acnoHku. [laHHaa onepauus nokasaHa Ha pUcyHke 4-11:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

Injector(Petrol)
1X

Injector(Diesel)

Variable Valve
Timing

PucyHok 4-11. lMpoBepka cepBoaBuraTens opoccesibHOM 3aCIOHKMN

4.11 BeHTMNATOP OXJIaXAECHUSA C NepeMeHHON CKOPOCTbIO

B HacTosiuiee Bpems GONbLIMHCTBO BEHTUASTOPOB aBTOMOOWUIEN NMEIOT
NepeMeHHY0 CKOPOCTb, 1 CKOPOCTb BEHTUAATOPA MOXHO perynmpoBaTb B
3aBNCMMOCTW OT PasfINYHbIX YC/IOBUIA paboTbl 1 TeMNepaTypbl.

Vicnonb3ymte kabenb BNC-«baHaH», nogknoumTe ogmMH KOHel, K KaHany 1
ocumnnorpada, 3a3emMnnuTe Opyrom KOHeL, ¢ NMOMOLLbI YEPHOro wTekepa u
NCNONb3YNTE NNy, YTOOblI BCTaBUTb KPACHbIN pa3beM B CUTHaNbHbIV NPOBOL,
KeMMbl BEHTUASATOPA. Icnonb3ys TOKOBbLIE Kiewu, MOAKIKYNTE OAUH KOHEL,
K KaHany 2 ocuwunnorpada n npmwkmMmute K Hemy apyrom koHeu. ObpatuTte
BHMMaHME Ha HanpaB/ieHMe Toka B LUHype NuTaHusa BeHTunatopa. (Ecnn
HY>XHO MPOBEPUTb TOK, MOAK/TOYNTE TOKOBbIE KNELLN).

Vicnonb3dynte ocumnnorpad AVT1 gns npoBepkm BEHTUNATOPA OXNaXxO4eHWS.
IlaHHas onepauymsa nokasaHa Ha pucyHke 4-12:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 m\

i

Please connect Ch1 with BNC-Banana,connect Ch2 with
Current Probe.

Quantity Control
Valve
Throttic

Servomotor

Variable Valve
Timing

PucyHok 4-12. MpoBepka BEHTUNATOPA OXNTaXAeHNs C NEPEMEHHON CKOPOCTbIO

Ha cnepytowiem pucyHke npefacTtaBnieHa dakTuyeckas cxema U3MeEPEHUN
BEHTUNATOPA OXNaXaeHns onpeneneHHon Moaenu:

CH1: 100.022Hz

0V P T e e e e e e e e e e e e e e

PucyHOK 4-12. CxeMa N3MepeHNA BEHTUNATOPA OXTaXaeHNs

4.12 NameHeHune ¢as rasopacnpegeneHunn

iIameHeHune a3 raszopacnpeneneHns OoCTUraeTcsl nyTemMm peryimpoBKun

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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da3bl Kynadka pBuratenss TakK, 4Ttobbl 0ObeM BcacbiBAEMOro BO3ayxa
N3MEHSANCA C NBMEHEHWEM YacTOTbl BpalLleHNa apuratens, 4Tobbl AOCTUYb
Hamnyywen 3@EKTNBHOCTLA CropaHuUa N ynyylnTb SKOHOMWIO TOMNMMBA.
Vcnonb3ymnte kabenb BNC - «baHaH», nogknoumTe oavH KOHel, K KaHany 1
ocumnnorpada, gpyrom KOHel, C YePHbIM LUTEKEPOM 3a3EMJINTE, @ KPACHbIN
pasbem BCTaBbTE B  CWUMHaANbHYIO  JIMHNIO  U3MEHEHUS da3
rasopacnpeneneHuns ¢ NOMOLLbIO Nrofb4aToro HAaKOHEYHNKA.

Vicnonb3ymte ocumnnorpacd AVT1 pgna npoBepkun wn3MeHeHus a3
razopacnpeneneHns (pa3geneHHoro Ha ogmMHapHoe u aBowiHoe). [daHHas
onepaumns nokasaHa Ha pucyHke 4-13:

Idle Speed Conrol
AC)

Please connect Ch1 with BNC-Banana

Throttle
Servomotor

Variable-speed
Cooling Far

PucyHok 4-13. [1poBepka nameHeHua a3 razopacnpeneneHns

Ha cnepytowiem pucyHke npegcrtaBneHa dakTuyeckas cxema U3MepeHuin
n3mMeHeHus as razopacnpeneneHns onpeneneHHon mogenu:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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floriz

Fnasa 5. icnbiTaHMA cMCTeMbl 3aXXMraHma

/\ Oco6oe BHUMaHMe! Bo BPEMS UCMNbITAHUS BTOPUYHOWN OOMOTKIM CUCTEMDbI
3a)XmMraHus, NOCKOJIbKY MCMbITaTe/IbHOE HanpshKeHme cocTaBnsieT okoso 40
kKB, ons paboTbl HeobxoaMMO WCNOMb30BaTb LM BTOPUYHOWN OOMOTKWU
CCTeMbI 3aXuraHus. Kateropmyeckn 3anpeLiaeTcs NMCnonb30BaTb OObIYHbIV
LLyn, B NPOTUBHOM Crlydae cyulecTByeT 60nbluas BEPOATHOCTb MONYyYEHUS
TpaBM 1 noBpexaeHus npmnbopa.

5.1 MNepBuuHan o6moTka

Cuctema 3axuraHmsa aBTomMobuna ¢ 6eH3MHOBbIM ABuraTesnieM OO0bIYHO
COCTOUT 13 NEPBUYHOM OOMOTKWN, BTOPUYHOM OOMOTKW 1 CBEYM 3aXXUTaHUS.
CyLLEeCTBYIOT TPAONLIMOHHbIE CUCTEMbI 3aXKUTaHNSA N 3N1EKTPOHHbIE CUCTEMDbI
3axuraHusa. B HacTosiLee Bpems 60NbLLUMHCTBO MOAENEN aBTOMOOMNEN yXe
MCMONb3YKT SNEKTPOHHbIE CUCTEMbI 3axuraHums. [lepBuyHas uenb
cdhopmumpoBanacb M3 6a30BOro KOHTAKTHOrO TuMNa M €MKOCTHOro Tuna ao
cuctembl 6e3 pacnpegenntensa U OOHOWM KaTywKW Ha UWUAnHAP, KoTopas
06bI4HO NCNONb3YETCHA CErOaHS.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Vicnonb3ymte wyn P130A, nogknwoo4ynte oguH KOHeu K KaHany 1
ocumnnorpada, a Apyron KOHeL, 3a3eMINTE C NOMOLLbIO YepHOro 3axuma. C
MOMOLLbID OCTPOr0 HaKOHEYHMKA MPOTKHUTE 3a3eMSWMn  NpoBO4
NepBUYHON OBMOTKW, N NOACOEANHNTE LWYyN K MeTanm4eckon urne ocTporo
HaKOHeYHuKa. lcnonb3yTe TOKOBbIE KNEeLn, YTOObl NOOKNOUYNTL OPYromn
KOHeL, K KaHany 2 ocuunnorpada. 3aXxXmmTe opyrov KOHeL, Ha LWHype NNTaHus
nepBuYHOM OOMOTKMK, obpaTuTe BHMMAHWE Ha HanpasfeHme Toka (gns
NPOBEPKW TOKA NOAK/IIOYNTE TOKOBLIE KNeLn).

Vcnonbdymte ocuyunnorpad AVT1 pgnsa npoBepky nNepBUYHOM OOMOTKMN
CUCTEMbI 3aXNraHUsa (Hanps>XXeHne, TOK, HaNpsXXeHne + TOoK, CUrHan MOXHO
NPOBEPUTbL OTAENBHO, YTOObI NOMOYb NO/Ib30BATENSAM YCTPAHUTb BO3SMOXHbIE
HencnpaBHOCTKM). [JaHHas onepaumsa nokasaHa Ha pucyHke 5-1:

VolktagesCurrant Signal
Secondary ==
F 1M

Primary+
Secondary

Please connect Ch1 with P130A

PucyHok 5-1. lNepBrnyHas o6mMoTKa CMCTEMbI 3aXKMTaHUS

Ha pucyHke HuxXe npepncrtaBneHbl akTudyeckmne M3MepeHust nepBuHHON
0O6MOTKMN CUCTEMbI 3aXXKUTraHMNA onpeaeneHHoONn MOaENN:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PVIOyHOK 5-2. DakTnyeckoe ncnbiTaHne I'IepBVILIHOIh 0O6MOTKIN CUCTEMBbI 3aXKNTaHUS

5.2 BropmuHaa o6moTka

BropnyHaa obmoTka mmeeT 60Mblie BUTKOB, YEM MNEPBUYHASA, U MOXET
reHepmpoBaTb BbICOKOEe HanpsbkeHue o 40 kB, 4TO MOXET npuBecTn K
NONOMKE W BOCMNIAaMEHEHUIO cBeun 3axumraHusa. CyulecTByeT HECKObKO
TUNOB: CUCTEMA 3aXWUraHMA C pacnpenennTenem, cnctemMma 3axmraHma 6e3
pacnpegenutensa/HegencTBUTeNnbHasa Nckpa, HesaBucumoe 3axuraHme COP,
3aXunraHme ¢ NHTerpupoBaHHbiM 6n1o0kom multi-COP.

Ncnonbdymnte ocumnnorpad AVT1 gna npoBepkn BTOPUYHOM OBMOTKM

CUCTEMbI 3aXuraHus (-i\. HeobxoQMOo WMCMONb30BaTb LlyN BTOPUYHOW
obMOTKM cucTtembl 3axunraHunsa) [HanpsxxeHne (KB), BbixogHOe Hanps)XeHue
0bMOTKM 1 HanpsXxeHne (MB) MOXHO NpoBepuTb OTAENbHO, YTOObI MOMOYb
NoONb30BaTENAM YCTPAHNTb BO3MOXHbIe HencnpaBHOCTU]. [laHHble onepaunmn
CM Ha pUCYHKe 5-3:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV

f M

Primary+
Secondary

Please connect Ch1 and the probe of secondary Ignition

PucyHok 5-3. icnbiTaHne BTOPUYHOM 06MOTKM CUCTEMBI 3aXXNTraHUSA

5.3 MNepsnunas o6MmoTKa + BTOpNYHas O6MoOTKa

[Mpn n3mepeHnn NepPBMNYHbLIX N BTOPUYHbBIX (POPM CUrHana ogHOBPEMEHHO
ncnonb3dymte wyn P130A, ognH KoHel, KOTOPOro nogakawyvute K kaHany 1
ocumnnorpada, B Apyro KOHeL, C YePHbIM 3aXKMMOM 3a3eMJINTe, BOTKHUTE
NIy B 3a3eMNA0LWMIA NPOBOS, NEPBUYHON 0OMOTKM, a LWyn NoACOEaNHNTE K
MeTannunyeckowm nrne. icnonb3ymte nogxoaawuii Lyn BTOPUYHOWM 0OMOTKI
CUCTEMbI 3aXNraHus, NOAKIIYMB OAVNH KOHEL, K KaHany 2 ocuunnorpada, v
NpoBepbTE APYrov KOHEL, B COOTBETCTBUMN C Pa3/IYHbIMU TUNAMW CUCTEMDI
3aXumraHua gsuratens.

Ncnonbdynte ocumnnorpad AVT1 ons ogHOBPEMEHHOW MNPOBEPKU Tpex
WHOWNKATOPOB BTOPUYHOWM 0OMOTKIM cUCTEMbI 3aXXnraHns [CMHXpOHN3npynTe
NPOBEPKY HaMpPSXXeHUs MePBUYHON N BTOPUYHOWM OOMOTKIN, HanMpsXXeHne n

TOK NEPBUYHON OOMOTKM, a TakKXe HanpsXXeHne BTOPUYHOWM OOMOTKMN (&
NCNONb3YyWTE LyNn BTOPUYHOM OOMOTKM cCuUCTEMbI 3axuranus)]. daHHasn
ornepauwna nokasaHa Ha pucyHke 5-4:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mV
F ™

100 mV
f M

PucyHok 5-4. VlcnbiTaHMe NepPBNYHON + BTOPUYHOWM OOMOTKIM CUCTEMBbI 3aXXMTraHUs

Ha cnepytowiem pucyHke nokasaHbl hakTudyeckmne namepeHus NeEpBUYHON 1
BTOPUYHOM 06MOTKK crucTeMbl 3axuranmsa apuratens BMW 5 cepun N20:

™9 A ) 1000 v

L0 0143

PucyHok 5-5. [NepBnYHbIA + BTOPUYHBIN cUrHan 3axuraHusa gsuratens BMW 5 cepun
N20

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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5.4 Cetmn

5.4.1 CAN High u CAN Low

CAN-wmHa — 93TO cucTemMma CBA3W, KOTOpas LWMPOKO WMCNONb3yeTcsa B
COBPEMEHHbIX TPAHCMOPTHbLIX CpeacTBax. B aBTomMobune moxeT 6bITb OT 2 40
3 ceTtenn CAN-LLUMH, KaK BbICOKOCKOPOCTHbIX, TaK N HN3KOCKOPOCTHbIX. ObLLan
BbICOKas CKOpOCTb nepepaym coctasnsiet 500k, 4To 06bIYHO NCNONb3yeTCs
ONs nepegavyn anekTpoaHeprun. Hmskass ckopocTb cocTtaBnsieT 250k, yTo
06bIYHO Mcnonb3yeTca s nepefavm nokasaHum cyetymka. Kaxpgas cetb
CAN-LLUMHbI MOXET COEOUHATb HECKOJIbKO TUMOB HECKOSIbKUX YCTPOWCTB,
3aMeHAA TPaaULMOHHBLIA MHOIONPOBOAHOW Kabenb, 3HAYUTENbHO CHUMXas
BEC 1 MOBbILLAsA HAOEXXHOCTb.

CAN-wmnHa nmeet 2 nposoga: CAN high ¢ 6onee Bbicoknm curHanom n CAN
low ¢ 6onee HM3KNM CUFHaNOM, 9STW CUrHanbl HaxogATCcA B
onddepeHunanbHon 3aBucmmocT. CAN-wimHa MOXEeT HaxoguTcsl B
COCTOSSHUX OXMAaHuAa 1 nepepayn. B coctoaHum oxmpgaHuna oba nposoaa
CAN high n CAN low nmetot HanpsxxeHue 2,5 B. [pn nepepade curHanos
Bbicokunin ypoBeHb CAN high coctaBnset 3,5 B, a HU3kunim yposeHo — 2,5 B;
Bbicoknin yposeHb CAN low coctaBnset 2,5 B, Hu3kunm yposeH — 1,5 B.
Ncnonbaymte kabenb BNC - «baHaH», 0OANH KOHEL, KOTOPOro NoAKto4YeH K
KaHany 1 ocuunnorpada, opyrom KOHeL, C YepHbIM LUTEKEPOM 3a3EMIJIEH, a
KpacHbIn coeanHnTenb npokanbiBaeT urnom nposon CAN high wTtekepa.
Vicnonb3ynte kabenb BNC - «6aHaH», OOMH KOHEL, KOTOPOro MOAKJ/IYEH K
KaHany 2 ocuunnorpada, opyrom KoHew, 3a3eMJieH, a KpaCHbI COeaANHUTESb
npokanbiBaeT nrnow nposog CAN low wtekepa.

KoHnkpeTHyto nHgopmaumio no nposogam CAN high n CAN low MOXXHO HanTn
B TEXHNYECKOM PYKOBOACTBE TPAHCMOPTHOro CpeacTBa.

Wcnonbdymte ocumnnorpacdp AVT1 agna nposepkn CAN-wwunHbl. [daHHas
ornepauws nokasaHa Ha pUCyHke 5-6:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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100 mv

100 mV

PucyHok 5-6. VicnbitaHne CAN-LWIHBI

Ha pucyHke Humxe npeactaBneHbl daktnveckne namepeHus CAN-WMHbI
onpegeneHHom moaenu:

5.4.2 LIN-umHa

[Mpotokon LIN saBnsetca cokpaweHuem ot Local Interconnect Network
(nokanbHas coegnHUTENbHAsA CETD).

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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KommyHukauma no Lin-wumHe o4yeHb pacnpocTpaHeHa B aBTomobunsax. OHa
AIBNSAETCA HN3KOCKOPOCTHOW, B CETU YCTAHOBNEHO HECKOJSIbKO YCTPOWCTB
ynpaeneHms. OHa MOXET ynpaBisATb HEKPUTUYHbIMW s 6€30MacHOCTUN U
HN3KOCKOPOCTHbLIMW YCTPOMUCTBaAMM Ha TPaAHCMOPTHbIX CPencTBax, TakKuMm
KakK OBOPHMKW, OKHa, 3epKana, KOHONLMNOHEPbI, 9IEKTPOHHbIE CUAEHbA N T. [,
LIN-wmnHa asnsetca ogHONPOBOAHOW, MMEET BbICOKUN N HU3KNIN YPOBEHb
npy nepepaye AaHHbIX, BbICOKWA YPOBEHb cocTaBnseT 12 B, a Hu3kun
ypoBeHb — 0 B. LIN-wnHa 06blMHO MMeeT 3aronoBOK CUHXPOHM3aLMK, 3a
KOTOpbIM  cnenywT  paHHble. Ecnnm ecTb Tonbko  cwurHan  oOT
CUHXPOHN3MPOBAHHOIO 3arofloBka, 9TO O3Ha4yaeT, 4YTO YCTPOMCTBO He
OTBETWUSO.

Ncnonbdymte ocuwmnnorpadp AVT1 pgna nposepky LIN-wunHbl. [OaHHasn
onepavuua nokasaHa Ha pucyHke b5-7:

PucyHok 5-7. icnbitaHue LIN-LnHbI

Ha cnepywowem pucyHke nokasaHbl (aktundeckme pasmepbl LIN-LnHbI
aBTomobuna Audi A6 onpegeneHHoro roga Bbinycka:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 5-8. 1amepenmne LIN-LumHbl aBTomobunsa Audi A6

5.4.3 lLinna FlexRay

C yBenunyeHnem obbema nepegaBaemon nHdopmaunm B aBTomobumne bbina
pa3paboTtaHa wunHa Flexray c 6onee BbICOKOW CKOPOCTbLIO Nepenaym, KotTopas
mMoxeT gocturate 10 M6ut/c. OHa obnapgaeT nperMyLecTBaMy BbICOKOM
CKOPOCTW, oNpenensemMocTn n otkasoycton4mBocTn. OHa MmoxeT paboTaTb C
CAN, LIN n gpyrnumm wimHamm.

LLlnHa Flexray no-npexHemy mmeeT 2 nuHUKW, a opmMma curHana mmeet
anddepeHuUmanbHbil XxapakTep. B pexnme oxungaHusa HanpsikeHume OByX
nposBogoB coctasnseT 2,5 B. Npn nepepade paHHbIX 0ba npoBoga 6yayT
MMeTb HanpsixxeHne 1 B BBEpPX U BHWU3, U 3HAYEHUS HaAMpPSXXeHWUs Ha OBYX
npoBodax 6yayT NPOTUBOMOMOXHbIMMW.

Vicnonb3ynte wyn P130A, ognH KOHeL, KOTOPOro noakatoymTe K kaHany 1
ocumnnorpada, a opyrom KoHeL, 3a3eMInUTe C NOMOLLbO YePHOro 3axuma. C
NOMOLLbID Wbl ANs NpoKanblBaHUS MPOTKHUTE JIEFTKO MPOBEPSAEMBbIN
NONOXWUTENbHbLIA WTEekep wWwuHbl Flexray, n nogcoegnHmtTe Wwyn K
MEeTanIN4eckomMy KOHYMKY npokanbiBatowen wurnol. licnonb3ymrte wyn
P130A, oanH KOHEeL, KOTOPOro Noakato4nTe K KaHany 2 ocuumnnorpada, a
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OPYron KOHeL, 3a3eMNnNTe C NMOMOLLbIO YepHOro 3a)xuma. C nomMoLLbio Wbl
NPOTKHUTE NIErKO NPOBEPSAEMbIN OTPULATENbHbIA LWITEKEP WWHbI Flexray n
noacoequHNTE Wyn K MeTannn4yeckomMy KOHYMKY UTNbl.

KoHKpeTHOEe MeCTo namepeHus WiuHbl Flexray MOXXHO HaWTW B TEXHUYECKOM
PYKOBOACTBE TPAHCMOPTHOro cpeacTBa.

Vicnonb3ynte ocuumnnorpad AVT1 gnsa nposepku wunHbl FlexRay. [laHHas
onepauus nokasaHa Ha pucyHke 5-9:

100 mV
F M

Please connect Ch1 with P130A connect Ch2 with P130A

PucyHok 5-9. lNposepka wuHbl FlexRay

5.4.4 K-nniinna

K-nnHusa — aT10 cneymanbHaga nMHMA ons nepegavyuv gaHHbIX Mexay 6/710Kom
yrnpaBneHnsa astomobuna wn AOnarHoCTUYECKMM MpmnbopomM, CKOPOCTb
nepepayn Huskaa. B uenom, K-nnHuma cunbHo otnmnyaetca ot CAN-WMHbI 1
6onbwmHcTBa ceTtenn ceBA3n. Hanpumep, cetb CAN-wWKHbI He wMMmeeT
ueHTpanbHoro nnn rnasHoro ECM: Bce ECM paBHbl, MOCKONbKY OHW MOTyT
OTNPaBNATb U NonyvyaTb MHPOPMaUMIO NO ceTu. K-nnHWS NMeeT TONIbKO OfHY
NNHWUIO, N NHpopMaunsa nepefaeTtcs B OBOMYHOM opmaTe, a Takxe
nepegaeTca MMMYNbCHLIAN CUrHan HanpshkeHus. Pasgensetca HaOm 1, 0 —
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BbICOKMNI YpPOBEHb, HanpshkeHne 12 B wvnun Bbiwe, 1 — HU3KNIN YPOBEHD,
Hanps>xeHue 0 B.

Vicnonbaynte ocunnnorpad AVT1 gna nposepkun K line. [JaHHasa onepauyus
nokasaHa Ha pucyHke 5-10 Huxe:

100 mV

100 mV
™

PucyHok 5-10. lNpoeepka K-nuHnn

5.5. Kom6GmHpoBaHHbIEe MCNbITAHMA

ONeKTPOHHbIE HEWCnpaBHOCTM aBTomMobwunenm wHorga ObiBatoT 6Gonee
CNnoXHbiMn. Heobxoammo wmcnonb3oBatb ocuyunnorpad AVT1  agnsa
npoBeOoeHNss KOMOWMHMPOBAHHOIO WCMbITaHNS, CPaBHEHWUSI HECKObKNX
CcOb6paHHbIX CUTHANOB N MOMOLLW MONb30BaATENSAM B OLIEHKE HEVUCNPABHOCTU
nyTem HabnoaeHnsa n aHannaa BPeMEHHbIX U KONTMYECTBEHHbIX OTHOLLEHUIN
Mexnay curHanamm. AVT1 — MOLUHbIN MHCTPYMEHT L1 PELEHNs TaKux
CNOXHbIX Npobnem.

5.5.1 KoneHuarTbiih Ban + pacnpegenurenbHbiii Ban

Vcnonb3ynte kabenb BNC-«baHaH», 0agnH KOHEL, KOTOPOro MnoAakto4vYeH K
KaHany 1 ocuwnnorpada, Opyrol KOHEeL, 3a3eMSIEH C MOMOLLbIO YEPHOro

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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lUTEKEepa, a KpacCHbI COeQVHUNTENb MPOKasnblBaeT CUrHaNbHYO NUHUO
AaTymka Konen4daTtoro Bana nrnon. Micnonb3ymte kabenb BNC-«6aHaH», oanH
KOHEL, KOTOPOro nogk/tyeH K KaHany 2 ocuunnorpada, a gpyrom KoHew,
3a3eMsieH C TMOMOLLbID YEepHOro LITekepa, a KpacCHbIN CcoeguHUTENb
NPOKanblBaeT CUrHasAbHYO JNUHUNIO AaTtynka pacnpenenmnTenbHoro Bana
NroNbYaTbIM LLYNMOM.

Ncnonb3ynte ocuwmnnorpad AVT1 gnsa BbINOMHEHUA KOMOWHMPOBAHHOIO
MCNbITaHNSA Ha KOMIEHYaTOM Bany + pacnpegenutenbHom Bany. [daHHas

onepaumda nokasaHa Ha pucyHke 5-11:

100 mV

Crankshafts
Pnmary Ignition 100 mV
M

Pnmary
e

Cra
Injector Vol+Secondary Ign

PucyHok 5-11. Kom6buHmMpoBaHHOE MCMbITaHE KONEHYaToro Bana u
pacnpenenuTenbHoro Bana

5.5.2 KoneHuarbiin Ban + nepBnYHan o6MoTKa CUCTEeMbI 3aXKMraHuNA

IamepbTe KoneH4yaTblli Ban U NEpBUYHYIO OBMOTKY CUCTEMbl 3aXKMraHus
OQHOBPEMEHHO. 30eCb MOXHO MPOBEPUTb, ABNAETCA /N Yron ornepexeHus
3aXUraHna HopMasbHbIM, N HANTU NPUYNHY Nepebos 3aKmMraHmnsa Ha BbICOKUX
obopoTax asuratens. NpoBepbTe, ABNAETCA NN CUIHaN KOJfieH4YaToro Bana
HOPManbHbIM WNW AOOCTUTHYTO N Hanps)XeHne nepBuYHOM O0OMOTKM
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CNCTEMbI 3a)KMraHUS 1 BPEMS 3aKPbITUS.

Vicnonb3ynte wyn P130A, oanH KOHEeL, KOTOPOro noaknt4veH K kaHany 1
ocumnnorpada, a Apyron KoHel, 3a3eMJ/IeEH C MOMOLLbIO YepPHOro 3axmunma. C
NOMOLLbID Wbl MPOTKHNTE CWUrHaNbHYO JNWHUIO Ha KOHLUE LwWTekepa
NHXXEKTOpa, N NOACOeAVNHNTE Ly K METanIn4eckomMy HaKOHEYHUKY UMb,
Vicnonb3ynte wyn P130A, oavH KOHeL, KOTOPOro MOAK/YEeH K KaHany 2
ocumnnorpada, a Apyron KoHel, 3a3eMJIeEH C MOMOLLbIO YepHOro 3axmunma. C
NOMOLLbIO UMbl NPOTKHUTE 3a3eMNSAIOLWMNIA NMPOBOL NEPBUYHON OOMOTKWN, 1
nogcoenuHnNTE Wyn K MeTannn4yeckoMy HaKOHEYHUKY UMb,

Vcnonbsynte ocumnnorpad AVT1 gna BbINOAHEHUS KOMOWHMPOBAHHOMO
NCMNbITAHNA Ha KONMEeH4YaTOM Bany + NepBUYHOM OOMOTKE CUCTEMDI
3axumraHua. [JaHHaa onepaums nokasaHa Ha pucyHke 5-12:

PucyHok 5-12. KomMbuHmnpoBaHHOE UCMbITaHME KONEHYATOro Bana v NnepBUYHOM 0OMOTKMN
CNCTEMbI 3aXXMNTraHuns

5.5.3 lMepBmnuHas oOMOTKaA CMCTEMbl 3aXXMraHmsa + HanpsOKeHue

MH)XXeKTopa

Ecnun Bo3HMKIM NpobnemMbl ¢ 3anyckKoM WK ABuraTesb BHE3aNHO nepecTan
paboTaTb, MOXeT noTpeboBaTbCA OAHOBPEMEHHAs MPOBEPKa MNEepPBUYHON
0OMOTKWM CUCTEMbI 3aXUraHNsA U TOMIMBHOIO MHXeKTopa. Ecnn nepeuyHas
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0bMOTKa CUCTEMBbI 3aXXUIraHNA HEUCMPaBHA, CUIrHaN TOMNJIMBHOINO MHXEKTOopa
He reHepupyeTcs.

Vicnonb3ynte wyn P130A, oanH KOHEeL, KOTOPOro noakat4veH K kaHany 1
ocumnnorpada, a gpyron KoHew, 3a3eMeH C NMOMOLLbIO YepHoOro 3axmnma. C
MOMOLLbIO Wbl MPOTKHUTE CUrHaNbHYKO JNUMHUIO Ha KOHUE LWTekepa
NHXXEKTOpPAa, N NOACOEAVNHUTE LLYN K METaNnIn4eckomMy HaKOHEYHWKY UTNbl.
Ncnonbdynte wyn P130A, ognH KOHEL, KOTOPOro NogknoumTe K KaHany 2
ocumnnorpada, a Apyron KOHeL, 3a3eMINTEe C NOMOLLbIO YepHOro 3axuma. C
NOMOLLbIO UMbl NPOTKHUTE 3a3eMAKAOLWMNIA NMPOBOL NEPBUYHON OOMOTKWN, 1
nogcoeguHNTEe Wyn K MeTal/IM4eCKOMY HaKOHEYHWKY Wrnbl  gns
npoKanbiBaHUA.

Vcnonbsymnte ocumnnorpacd AVT1 gna BbINOAHEHUS KOMOWHMPOBAHHOIO
NCMNbITAHNA Ha NEPBUYHOM OOMOTKE CUCTEMbI 3aXUraHUA + HaMpPsXXeHN
MHXeKTopa. [JaHHasa onepauwns nokasaHa Ha pucyHke 5-13:

Crankshaft+
Camshaf

300 mv

haft
n

Rion 100 mV
bty

Cri
Primary Ig

Plea onnect Ch1 to Primary Ignition signal
with P130Aand connect Ch2 to Injector with
Crankshaft+Camshaft+ BNC-Banana
Injector Vol+Secondary Ignitios

PuncyHok 5-13. lNepBrnyHan o06mMoTKka CUCTEMBbI 3aXXUIFaHWS + HanpPsXXEHNE NHXEKTopa
5.5.4 Konenuarbin Ban + PacnpepenurenbHbin Ban + MHxexrop +

BropuuHaa 06MOTKa CUCTEeMbI 3a)XKMraHmMA

Vicnonbaymte kabenb BNC - «baHaH», OAH KOHEL, KOTOPOro NoAkKto4YeH K
KaHany 1 ocuwnnorpacda, Opyrol KOHeL, 3a3eMfIeH C MOMOLLbIO YEPHOro
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LUTEKEepa, a KpaCHbI coeanHUTENb BBEAEH B CUMHANbHYKO IMHUIO AaTynKka
KOJIEHYaTOro Basa ¢ NOMOLLbIO UM bl.

Vcnonb3ynte kabenb BNC - «baHaH», OOMH KOHEL, KOTOPOro NOAKAKYEH K
KaHany 2 ocuwunnorpada, Opyro KOHel 3a3eMSIeH C MOMOLLbO YEPHOro
LUTEKEpPA, @ KPaCHbI COeANHNTENb BBEAEH B CUTMHANbHYIO NNHUIO OaTyMKa
pacnpenennTenbHOro Bana ¢ NoMoLLbO UMb,

Vcnonb3ynte wyn P130A, oauMH KOHEL, KOTOPOro MOAKAt4YeH K KaHany 3
ocumnnorpada, a apyron KoHel, 3a3eMJ/IeEH C MOMOLLbIO YepPHOro 3axunma. C
NOMOLLBIO UMbl NPOTKHUTE CUTHANbHYIO JIMHUIO Ha KOHLE LTekepa
WHXXEKTOpPA, 1 NOACOEAVNHUTE LWYMN K MEeTanIn4ecKoMy HaKOHEYHWUKY Ubl.
Vicnonb3ymte nogxogdawmm Lwyn Onad BTOPUYHOM OOMOTKM CUCTEMBI
3aXxuraHusa, NoOAKAYUTE OAMH KOHEL K KaHany 4 ocuunnorpada, a gpyron
KOHel noaKntunTe K BTOPUYHOW CUCTEME 3aXuraHuUa TPaHCMNOPTHOro
cpencTsa.

[MoBepHUTE KNHOY, 3anycTUTe TPAHCMOPTHOE CPeAcTBO U NpoBepbTe hopMy
curHana.

Ocuwunnorpagd  AVT1 MOXHO  MCMosib3oBaTb O BbINOJIHEHWS
KOMOMHMPOBAHHOIO UCMbITAaHWUA KONMEHYaTOro Bana + pacnpenenntenbHoro
Bana + TOMJIMBHOIO MHXEKTOpa + BTOPUYHON 0OMOTKWM CUCTEMbI 3aXXKNTaHUS.
[aHHasa onepauma nokasaHa Ha pUcyHKe 5-14.

o= @ 19140

PucyHok 5-14. KOMOGUHMPOBaAHHOE UCMbITaHWE KONEHYATOro Bana +
pacrnpenenuTenbHOro Bana + TOMJIMBHOIO MHXEKTopa + BTOPUYHOIN OOMOTKN CNCTEMbI
3aXumraHus

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



92

5.6 Ynpasnenmne ocymnnorpadom ¢ NOMOLLbIO KHOMNOK

B aToin rnaBe cogepxuntca nHdopmaums ob ynpasneHun ocuunnorpadgom c
NoMOoLLbIO KHOMOK. O6iacTn KHOMOK MOXHO MCMNOMb30BaTb O/1s1 yripaBneHus
ocumnnorpadom 6€3 wMAM C CEHCOPHbIM 3KpaHOM. PekomeHpgyetcs
BHMMAaTENIbHO NPOYUTaTb STy rNaBy, YTOObI MOHATb YC/IOBUS UCMNONb30BaHNA
ocuwunnorpada cepum AVT1.

e  (DyHKUMOHaNbHbIE KHOMKM

e MHorodyHKuMoOHanbHasa 06nacTb

e Kypcop

e BepTukanbHasa cuctema

e [oOpunsoHTanbLHas cncrema

e TpwurrepHasa cucrtema

e [naBHas cTpaHuua, 6NOKMpPOBKa 9KpaHa

Smart series Smart series
1 GSal/s 4Channel 1 GSa/s 4Channel

Run
Stop

Auto

PucyHok 5-15. O6nacTtb KHOMOK

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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5.6.1 OyHKYMOHANbHDbIE KHONKM

ABTOMATNYECKNIA PEXNM

Vicnonbaynte B obnactu npaBon (pyHKLUMOHANbHOM KHOMKW, 4TOObI
BKIOYNTb pyHKUMo Auto Set. [Npun kaxagom HaxaTum «Auto», ocumnnorpad
MOXET pacno3HaBaTb TWUM BXOOHOrO CWUrHana W HacTpamBaTb pPEXUM
ynpasneHnsa. OH aBTOMATUYECKWN pPerynmpyet BepTUKanbHbI MacLuTab,
FOPM30OHTaNbHbIM MacwTab ©n HacTpowkwu 3anycka. HacTtpowuTte dopmy
cCuUrHana gns Haunay4vwero COCToAsHUSA OToOOpaxeHus.

Onsa nonyyeHus nogpobHon mHbopmaunn cm. «Vicnonb3oBaHue Auto» B
rnase 2.

KnaBunwa 3anycka/octaHoBkun «Run/Stop» n ognHoyHas knasuiia «SEQ»

HaxmuTte S, 4TO6bI 6LICTPO 3aMOPO3UTb U 3aXBaTUTb TEKYLLYIO hopMy

curHana. HaxmuTe ewe pas, hopma curHana npoao/mkKmT paboTaTs.

Haxxmunte aona  ogHopasoBoro cbopa pgaHHbiXx. Ocuwmnnorpad
oTobpaxaeT hopMy curHana, NoAy4YeHHyto B TedeHne ogHoro cbopa AaHHbIX.
B pexunmax npokpyTkm v 6051bLLION BPEMEHHOWN Pa3BepTKM COOpP AaHHbIX
OCTaHOBUTCSH Ha BECb 9KpPaH.

NogpobHee cm. B paspgene «KHonku 3anycka/OCTaHOBKM W OAMHOYHOW

nocnenoBaTesibHOCTU».

3axBaT aKkpaHa: HaxmuTte , YTOObI BKIIOYUTL PYHKLMIO 3aXBaTa 9KpaHa
Ha aKpaHe ocuwmnnorpada. Haxmute onunio 3axBaTa aKpaHa Ona gpyrux
NPUMEHEHNIA.

MpumevaHue: QyHkumm kHonok Auto, Run/Stop, Single SEQ n 3axBaT akpaHa
TaKXXe MOXHO MOoJy4YnTh, MPOCTO HaXaB OMLWW B PACKPbIBAIOLLEMCHA MEHIO.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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5.6.2 Nepexnouarenns HaBMUraymm No MeHIO

OTKpbITME 1N 3aKPbITUE MEHIO
HaxmunTe WELD, 4TOObI OTKPbITb NN 3aKPbITb HUYKHEE MEHIO.

M
Haxmunte cBepxy , YTOObI OTKPbITb NN 3aKPbITb FNABHOE MEHIO.

MepeknoyeHmne MeHIo

[Mocne OTKPbITUA MEHIO MCMNOMb3YNTE NepekIoyaTeb HaBurauum ong
nepemMeLLeHnsa No MeH. ATOT nepekovaTesb HaBuraum — MHTYUTUBHO
MOHATHbLIA crnocob nOobaBuTb 5 KHOMOK AN B3aMMOOENCTBUA C OOHUM
KOMMOHEHTOM.

BHyTpn 5 nepekniovatenewm: BNeBO, BMNpaBO, BBEPX, BHWU3 U «BblbpaTb»
(HaxxaTme BHM3). HaxkxmuTe, 4TO6bI BbIOPATh MEHIO 1 aBTOMATUYECKW NEPENTN

B cnepytoulee MeH. Haxmute , 4TOObI BEPHYTLCA B NpeablayLLee MEHHO.

5.6.3 Kypcop

e BknroueHme n BbIKNOYEHME Kypcopa: HaxmuTte KHOMKy , 4TOObI
BK/IKOYUTb TFOPU3OHTAsIbHbLIA KYpPCOP; HaXMWUTE KHOMKY C“m” 4YTOObI
BKJ/TKOYUTb BEPTUKANbHbIN Kypcop.

e (CBa3b Kypcopa: Haxmute , UTOObI OTKPbITb CBA3b KypCcopa.

o [lByXeHme Kkypcopa: [lepekniovatens BNEBO W BrpaBo ans
HacTponkun kypcopa X1 nnm X2, nepekntoyateslb BBEPX N BHU3 O

HacTponkmn kypcopa Y1 nnm Y2.

5.6.4 Nlopmn3oHTanbHana cmcrema

PerynnpoBka ropu3oHTafibHOW BpPEMEHHON pa3BepTku: B obnactm

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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FOPN30HTaNbHON PErynnMpoBKN HaBUMaLUMOHHbIV nepeknoyaTtenb maclutaba

Scale Il

m’w

BneBO W1 BMpaBoO e ONna perynmnpoBkKu FOpI/I3OHTaﬂbHOVI BpeMeHHOIZ
pa3BeEPTKM BCEX aHA/IOIOBbIX KaHaJ10B (TeKyLLI,VIe KaHaﬂbI).

PerynnpoBka ropvsoHTanbHOro nonoxeHusa: B obnactn ropmsoHTanbHON
PErynmpoBKN HaBUTaLUMOHHbIW MepeKtoYaTeNb MNONOXKEHNA BNEBO 1 BMpaBo

Posmon‘

- -

anda ¥ i nepemMmeweHna ropn3oHTaslbHOro rnoJsiIoXXeHnmA (bOprI ChrHana
BCEX aHanoroBbiXx KaHanoB. HaxmwuTe HaBI/IFaLI,I/IOHHbIIZ nepekn4yaTesb

[Position )

-« -

MOJTOXXKEeHNA ¥ o ) 4YTOObI nepemMecTmTb TMoJIoOKeHNe Tpurrepa BCeEX
aHaJ1oroBbix KaHas/noB (TeKyLLlI/Ie) B LLEHTP NIOPUN3OHTANIbHOIo HarnpaB1EeHUA.

Haxxmunte , YTOObI OTKPbITb NN 3aKkpbiTb Zoom. Korga Zoom OTKPbIT,

KHOIMKa BKJ/1KO4YaeTCA. HaBI/IFaLI,I/IOHHbIIZ nepek4yaTeslb MnoJ1oXXeHnA

Pouﬂoﬂ‘

- ->

BNeBo 1 Brnpaso MMELE Nns nepemMeLleHns ropusoHTaNIbHOIO MOJTOXEHMNS
okHa Zoom. [NogpobHocTn cm. B pasgene «5.5 pexrum maclutabnpoBaHUsa»B

rnaee b.
5.6.5 BepTtukanbHaa cucrema

AHanorosbiv/ KaHan
OTKpbITVE/3aKpbITHE: Haxmunte KHOMKY aHaJioroBoro KaHana

ﬁ , , ﬁ 1 , YTOObI UMKNNYECKW BbINOMHATb DYHKLAN:

OTKPbITb KaHasl, NepeKTto4YnNTb TeKyLLl,I/IIZ KaHan " 3aKpblTb KaHa. Kor,u,a KaHan
o m
OTKPbIT, KHOMNKa - ’ ’ ’ ’

PerynnpoBka BepTuKanbHOW YyBCTBUTENbHOCTU: [lepeknoyaTenb HaBuraumm

Scale I

BKJ/THOHaAETCA.

" ~

MO LKane BBEPX W BHU3 ~ ONS  PErynnpoBKN BePTUKANbHOWM
4yBCTBUTENbHOCTM TEKYLLIEro KaHana, 4tobbl bopma curHana otobpa)kanacb
Ha 9KpaHe B COOTBETCTBYIOLLIEEM pPa3Mepe.
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PerynupoBka BepTMKanbHOro rnonoxeHus: lNepeknioyatenb HaBuraumy no

Positiond

- >

nosnunm BBepx N BHN3 ¥ 105 ONA perynmnpoBki BEPTMKaJIbHOIO NMos1oXXeHnA

Position 4

-+ ->

TeKyLLero kaHana. Haxmure nepekntodatenb HaBuUraumm no nosnumm, IR
4yTO6blI NepemMmecTuTb GOPMYy CUrHana TeKyLlero KkaHana B BepTMKalbHbI
LleHTpP 9KpaHa.

KaHan nocnepgoBaTenbHOM WWNHbI

:

Haxmute n ypoepxmuBante , 4TObObl OTKPbLITb KaHan S1. Haxmute
M

HVKHIOIO YacTb , 4TOObI OTKPbITb MEHIO KaHana S1. [1oBTOpHOe HaxaTne

N yOepXnBaHme KHOMoK - 3aKpblBaeT kaHan S1.

:
Haxmute n ygepxmuBanmte , 4TOObl OTKpbITb KaHan S2. Haxmwurte
M
HV>XHIOKO 4YacCTb , 4YTOObI OTKPbITb MEHIO KaHana S1. [loBTOpHOE HaxaTune

1N yaepXnBaHmne KHoMoK - 3aKpbIBaeT KaHan S2.

MpumevaHune: PyHKUNSA BEPTUKANBbHOW CUCTEMbI TAK)KE MOXET BbIMOMHATLCSA
NPOCTbIM BbiGOpOM KHOMKK 50% 13 onunmn B packpbiBaOLEMCS MEHIO.

5.6.6 Tpurrepuasa cucrema

PerynnpoBka ypoBHs Tpurrepa: [Nepekniodatenb HaBUraumm Tpurrepa BBepx

N BHU3 . 0N PerynnpoBKK TEKYLLIErO YPOBHSA TpUrrepa.
[MepekntoyeHmne ncTtodyHmka Tpurrepa: lNepeknoyatenb HaBUrauym Tpurrepa

BJ/1EBO 1 BMpaBoO Ana nepexknyveHma NCTOYHMKa Tpurrepa.

PerynnpoBka BpeMeHn 3aaepxku 3anycka: OTKponTe pamMmky peryimpoBKU
BpeMeHW 3afep>KKn 3anycka, Kak NokasaHO Ha PUCYHKE HUXE.
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[MepekntoyaTtenb HaBMraum BNEBO N BNPaBo ans rpybowv HacTpomKu,

nepeknyarteslib HaBUraumi BBEpPX 1 BHN3 aond TOYHOW HaCTpOVIKI/I.

PucyHok 5-16. Bpems 3agepxkun 3anycka

PerynnpoBka 1 nepekso4yeHre NoporoBoro YpoBHS LLWHbI: MOCNe OTKPbITUSA
KaHana nocnenoBaTesibHON LLNHbI HAXXMUTE N yOepXnBanTe nepekntoyaTenb

’ HaBUrauny 3anycka, 4YToObl NEpPeKUYNTbLCA MeXOy MOPOroBbiM
YPOBHEM LUMHbI 1 YyDOBHEM 3anycka.

MoppobHocTm cm. B «[TyckoBas cucteman.

5.6.7 NrnaBHana cTpaHMula, OnokMpoBKa 3KpaHa

u
[naBHas cTpaHuua: Haxmurte >, YTOObI NEPENTU Ha rMaBHYIO CTpaHWULY
ocuunnorpada. NMNogpobHocTn cMm. B rnaBe «DyHKLWW FMaBHOW CTPaHULbIY.

Touch

BnokmpoBka 9kpaHa: Haxmute Wil , 4TOObl OTKNOUNTL (YHKUMIO

Touch
CEHCOPHOro skpaHa ocumnnorpada, nogcBeTka KHOMKM BKTKOYUTCA.

MpumeyaHne: QYHKLMIO KHOMKN rMaBHOM CTPAHWLbl MOXHO TakXe OTKPbITb,
MNPOCTO HaXaB COOTBETCTBYIOLLWIA NYHKT B PaCKPbIBaOLLIEMCSA MEHIO.

5.7 lopn3oHTanbHaA cucTemMa

B maHHOWM rnaBe copepxutca noapobHas nHbopmaumsa 0 ropM3oHTanbHON
cucrteme ocuumnnorpada. PekomeHaoyeTcs BHUMATENbHO MPOYUTaATb 9Ty

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



98

rnaBy, 4ToObl M3Yy4YnTb QYHKUMW HACTPOMKM WU paboTy rOpuU3OHTaNbHON
cuctembl ocumnnorpada cepum AVT1.

e [lepemelyeHune curHana no ropnusoHTanu

e HacTtpoiika cTpo4yHOW pa3BepTkn (Bpemsa/aeneHme)

e [laHOpamunpoBaHme 7 MacLwTabupoBaHue OTAENbHbIX nnm
OCTaHOBNEHHbIX 3aXBaTOB

e [lpokpyTtka, XY

e Pexum macwTtabupoBaHus

Memory Depth
Sampling Rate

Time Reference Point

Ingger Position Delay Time
l Time Base Mode

2.8M 1GSa/s

Sample

Waveforn Graticule

TrigPos

>

Horzontal Scale Factor

PucyHok 5-17. lopn3oHTanbHasa cuctema

5.7.1 NepemeujeHne curLHana no ropm3oHTanm

KocHuTecb obnactm otobpaxeHus popmMbl CUrHana n npoBeanTe BNEBO U
BNpaBo and rpyboint HaCTPOMKIM NONOXKEHUS DOPMbI CUTHaNa No ropu3oHTanu
BCEX aHaNoroBbIx KaHasnoB. [locne nepemellyeHnsa popmMbl crHana HaxmMmunTe
KHOMKY TOYHOW HaCTPOMKWN B NEBOM HVDKHEM Yriy aKpaHa [O/si TOYHOW
HacTPOWKW.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 5-18. MNMepemeLlleHre hopMbl CUrHaMa No ropn3oHTaNn Ha aKpaHe

5.7.2 HacTpoiika cTpouHoii pasBepTkm (Bpemna/aenenme)

MeTop 1: lNporpammHbie KnaBuin

T

Haxxmute Ha KHOMKM - , YTOObl HACTPOUTb CTPOYHYIO Pa3BEPTKY
mn

BCEX aHanoroBblX KaHanoB (Tekylme kaHanbl). Haxxmmte Ha KHOMKY -,

4YTOObI YBEMNYUTL CTPOYHYIO Pa3BEPTKY; HAXXMUTE Ha KHOIMKY , YTOObI
YMEHbLUNTb CTPOYHYIO pa3BepTKYy (CM. pucyHoK 5-19 «HacTpolika cTpodHomn
pa3BepTkm»). CTpoyHaa pa3BepTka BbINONHAETCA Ha 1-2-5, B TO BpeMs Kak
dopma curHana M3aMeHsieTcs No Mepe N3SMEHEHNSA CTPOYHOW pPa3BEPTKM.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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VYMenbenne

YBenuueHue

PucyHok 5-19. HacTpowka CTpO4YHOIN pas3BepTKU

MeTop 2: Pyuka Bbibopa BpeMEHHON pa3BEPTKM

Haxmunte Ha , 4YTOObl OTKPbITb CMMUCOK CTPOYHOW pa3BepTku (cm.
pucyHoK 5-20 «Cnncok CTPOYHOW pa3BEPTKM»), 3aTEM HaXXMWUTE Ha CNUCOK,
4YTOObI BbIOpPaTh NOAXOASALLYIO CTPOYHYIO pa3BepTKy. CTpoyHasa pasBepTka C
CUHWM 3anofIHEHHbIM (POHOM SABMSETCA TeKyuwewn BbiIOpaHHOM CTPOYHOWN

pa3BEepPTKOW.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Auto Single
Set

PucyHok 5-20. Pyyka CTpO4YHOI pa3BepTKu

5.7.3 MaHopammpoBaHMe M MacliTabMpoBaHuMe OTAE/IbHbIX WM
OCTaHOBJ/ICHHbIX 3aXBaTOB

[Mocne ocTtaHoBKM ocuunnorpada Ha 9KpaHe OCTaHOBNEHHOro Aucrnies
MOXET oTobpaxaTbCA HECKONIbKO MONYYEHHbIX [OaHHbIX C MNOJEe3HON
NHdOopMaLmen, HO NnepemMeLLaTb NO FOPNU3OHTaNM N MacLUTabrpoBaTb MOXKHO
TONbKO [[aHHble NocfegHero noJlydeHHoro wm3obpaxeHus. [laHHble
OAVHOYHOIro n306paxeHnss WA OCTAHOBSIEHHONO W306paxeHns MOXHO
nepemewartb NO rOpuU3OHTaNM W  MacwTabupoBaTb. [logpobHyto
nHpopmaumio cm. B paspenax «llepemelieHne @Gopmbl  curHana ro

ropu3oHTann» n «HacTpolnka CTpoYHO pasBepTku (Bpems/aeneHume)».

5.7.4MpokpyTka, XY

B rnaBHOM MEHI0 HaXXMUTE Ha CEHCOPHYIO KNaBuLLy _ 3aTtem Bblbepute
HY)KHbIA PEXUM CTPOYHOW pa3BEPTKN. PeXrM CTPOYHOW pa3BEPTKM MOXET
obiTb YT, ROLL n XY.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Save

Waveform Graticule

PucyHok 5-21. Pexum oTobpaxeHus

YT — O6bI4uHbIV pexmnm npocmoTpa ocuwmniorpada

B pexume YT oTobpaxaeTca OTHOCUTENbLHOE COOTHOLUEHUE MexXAay
BEPTUKANbHbIM HaMNps)KeHUEM W TrOpu3oHTanbHbiM BpemeHem. Ocb Y
npeacTaBnseT HanpsaxeHmne, ocb X npeactaBnaeT BpemMs, a dopma curHana
oTobpaxaeTtca nocne Tpurrepa (popma curHana otobpaxaeTcsa cnesa
HarnpaBso).

NMpumeyaHue: ecnu cTpoyHas pasBepTka 6onbwias (Hanpumep, 200 Mc n
6onee), dopma curHana nHorga He oTtobpaxaeTcs B TeYeHne OJINTENbHOro
BPEMEHW. ITO CBA3AHO C TeM, 4YTO B pexume YT Tpurrep popmbl curHana
cpabartbiBaeT nepepn otobpaxeHmem. OHa TECHO CBfi3aHa CO CTPOYHON
Pa3BEPTKOM N MOXET ObITb NPMONN3UTENBHO paccYnTaHa Kak: KOMYECTBO
OENEeHNA C NEeBOWM CTOPOHbI MNO3ULUN TpUrrepa * MNoJIOXKEHUE YPOBHS
CTPOYHON pa3BepTkn. [1Na cokpaweHnsa BpeMEHN OXUOAHNA MepemMecTuTe
NO3NLUWMIO TpUrrepa BrEBO.

Cnyyai, Kkorga nosuums TpuUrrepa nepemMelleHa 3a npenenbl akpaHa Gopmbl
curHana, 30ecb He paccmMaTpuBaeTCs.

ROLL — Pexwum BpaweHus

B pexume ROLL dopma curHana npokpy4ymBaeTcsa cnpaBa Haneso Ans
obHoBneHma pgucnnesa (cm. pucyHok 5-6. Pexum ROLL). [OnanasoH
pPerynnpoBKn CTpo4YHOW pasBepTku pexmma ROLL B paboyem cocTosiHUM
cocTtasndaet 200 mc/pen~1 kc/pen.

B pexunme ROLL nHdopmaums, cea3aHHas ¢ TPUIrepoM, HEAENCTBUTESbHA,

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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BKJTO4YaA NoJIoXKeHWne, YPOBEHDb TPUTITEPaA, HanpaXeHme Tpumrrepa n 1. g.

PucyHok 5-22. Pexxkum «ROLL»

Run
B pexume «ROLL» HaxxmumTe , 4TObObI OCTAHOBUTL OTOGpPaXkeHe HhopMbl
CUrHana; HaxmuTe . CHOBa, 4TObObl OYUCTUTb OTOBpaxkxeHue QopMbl

cuUrHana v nepesanycTmnTb COOp OaHHbIX; Ha>|<|v||/|Te 4TOOb!l BbINOMHUTD
OOMNHOYHYO NOcCNenoBaTeibHOCTb, OHa OCTAHOBUTCA aBTOMAaTU4YECKW NOcne
3aBepLIEHNS 3axBaTa MNOSIHO3KPAHHOIO N3006paxeHus.

Pexum ROLL o06blMHO wcnonb3yetca pns HabnwogeHus 3a dhopmamu
CUrHanoB ¢ YactoTamum Huxe 5 'y,

Pexum ROLL aktmBumpyetcsa no ymondaHuio. Korga cTpoyHas pasBepTka
6onbwe 100 mc, oHa aBTOMaTMyecknm nepexoamT B pexum ROLL. Ecnwm
HEo6XoAMMO MPOCMOTPETb CUrHaN, KOTOPbIA AO/MKEH ObiTb 3anyLlleH npu
60NbLLOW CTPOYHOIN pa3BepTke, oTKaounTe pexkum ROLL.

BkntoueHme n BbiknoyeHue pexnma Roll: B rnaBHOM MEHI0 HaXMuUTe Ha
NpPOrpaMmHyto KJ'IaBI/ILIJy_.

B onuumn «Common» MOXHO BK/tO4aTb W BbikAto4aTh pexunm «Rolly (cm.
pPUCYHOK 5-7). Koraa pexxum npokpyTKu akTUBUPOBAH, M CTPOYHas pasBepTka
HaxoauTcsa B npepenax 200 mc~1 Kec, ocuumnnorpad aBTOMaTUYECKU

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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NepexoanT B PEXM NPOKPYTKN.

PuncyHok 5-23. BkntoueHue/BbikntouyeHmne pexmnma «Roll»

XY — Pexunm «XY»

BepTtukanbHoe konnyectBo CH1 oTobpaxkaeTcs Ha ropm3OHTanNbHOM OCU B
pexunme «XY», a BepTuKanbHoe konumyectBo CH2 oTobpaxaeTca Ha
BEPTUKANbHOM OCU (CM. pUCYHOK 5-24 «Pexxnm «XY»).

Pexnm XY MOXHO MCMonb30oBaTh O/ CPABHEHUSA YAaCTOTHOro u ¢a3oBoro
COOTHOLUEHWS ABYX CUTHasNOoB.

Pexum «XY» MOXHO WCMONb30BaTb O/ AATYMKOB AN OTOOpaxeHus
HanpsXXeHNA — CMELLEHWs], pacxoda — AaBneHns, Hanps>XeHMs — 4acToThbl
UAW HaNpsiXXeHUs — TOoKa, Hanprmep as NocTpoeHus ANoaHON KPUBOA.
Takxe MOXHO MNCMonb30BaTb Kypcop O/ namepeHusa (opmMbl CUrHana B
pexunme XY.

PucyHok 5-24. Pexxim «XY»

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Mpumep pexxnma XY

B 9oTOM ynpaXHeHUM [eMOHCTPUpPyeTcss OObldHAA npakTuka pexmma
oTobpaxeHus XY nytem namepeHunsa casura a3 mexay AByMs CUrHanammu
OOMHAaKOBOW YacTOTbl C UCNonb3oBaHeM MmeToaa Jlmccaxy.

1) lMNopkniounte cuHycompanbHble curHanel kK CH1 wn nopkniounte
CNHyCcOMganbHbIE CUMHasbl TOW Xe YacToTbl 1 pa3HbIX a3 Kk CH2.

2) Haxmute Ha KHonKy HacTpomku «Auto», HaxmumTe «Display» B rmaBHOM
MeH!10, 3aTeM BbibepuTe «XY» B «Time Base».

3) lMepeTtawmTte curHanbl Tak, YTo6bl OHM BbINV OTLEHTPUPOBAHbI Ha 9KpaHe
ancnnesn. OTperynupynTe BepTuUKanbHyto 4yBCTBUTENBbHOCTE CH1 1 CH2 1
pacTAHUTE CUrHasnbl 4 NPOCMOTpa.

PazHuuy ¢da3 (B) MOXHO paccuuTaTb C MOMOLLBIO criefylowen dopmynbl

(npepnonaras, YTo aMmnNINTYObl ABYX KAHa/I0B OANHAKOBbI):

sin A C

— M-
6= B D

Measuring the phase difference 90°phase difference

PucyHok 5-25. CurHan pexumnma cTpoyHo pa3epTku «XY», LEHTP aKpaHa agucnes

4) Haxmwute kHonky «Cursor», 4TOObl aKTUBMPOBaTb TOPU3OHTAsIbHbIN
Kypcop.

5) YcTaHOBWUTE KypCOp Y2 B BEPXHEW YacTu CUrHana, a Kypcop y1 B HUXHEWN
yacTu curHana. 3annwnTte 3HadeHre Ay B NpaBOM BEPXHEM Yy 9KpaHa.

6) lNepemecTnTte Kypcopbl Y1 1 y2 B TOYKY NepecedeHns CUrHana m ocu y.
3anunwnTe 3HadyeHune Ay eule pas.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 5-26. VIamepeHue pasHocTu a3 1 ncnonb3oBaHme Kypcopa

7) [Ona pacyeTta pasHocTu a3 Ncnonb3yeTca crnenytowas popmyna.
. 9) Y2 10) 11)Y2
8) sin—— 5= —
0=Y1; Y1
arcsin
Hanpumep, ecnun nepBoe 3HadyeHne Ay paBHo 9,97 B, To BTopoe 3HaueHune Ay

paBHO 5,72 B:

sin 5,72 6= 5,72
6= 9.97, arcsin 9,97

5.7.5Pexunm macwrabmposaHns

Zoom (MacwwTtabupoBaHmne) — 3TO rOPU3OHTaNIbHO pacCLUMpPEHHas Bepcus
obbiyHOro pgucnnes. OTkpowmTe QYHKUMIO MacliTabmpoBaHuS, AOWNCMIEN
pazgenntca  Ha pgBe 4yactm (cm.  pucyHok 5-27  «HTepdeic
MacLiTabrpoBaHus»). BepxHas 4acTb 9KpaHa gucnses nokasbiBaeT 0ObIYHbIN
B0, OKHa ANCII/IEA, @ HNXKHSAS YacTb — YBEJIMYEHHOE OKHO aucnnes.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 5-27. IHTepdenc macwtabunpoBaHus

Bug okHa macwitabmpoBaHuss — 3TO yBENMYEHHas 4acTb OObIYHOrO OKHa
oTobpaxeHunsa. PyHKUMIO «Z00m» MOXHO NCMOJIb30BaTb, YTOObI MPOCMOTPETb
yacTb OObIYHOrO OKHa, PaCLUMPEHHOro MNO rOpPW3OHTaNW, 4YToObl y3HaTb
6onbLie 06 aHanm3e cUrHanos.

BkntoyeHme n BbIKNOYEHUE pexmnma MaCLLIT86VIpOBaHI/IFIZ

OTkponTe BbiNagalOWEee MEHI W HaXMUTE Ha KHOMKY ., 4YTOObI
BKJTHOYUTb/BbIKMIOYNTb PYHKLMIO MacLUTabrpoBaHMA.

OkHO macwTabnpoBaHms obpamneHo pamkonm B 0b6bIMHOM OKHe, a gpyras
4yacTb, He OTOOpaXxaemasi B OKHe MacLUTabrpoBaHMS, NOKPbITa CEPON TEHLIO.
B aTom none otobpaxaeTtca YyacTb 0ObIMHOIO CKaHMPOBaHUSA, KOTOpas Obina
yBenmyeHa BHN3Y OKHa.

HaXxXmumnte Ha KHOMKY CTPOYHOWN pasBepTKW, YTOObl HACTPOUTb CTPOYHYHO
pa3BepTKy OKHa MaclwTabupoBaHusa. Pasamep nonsa B OObIMHOM OKHE
N3MEHNTCA B  COOTBETCTBMM CO  CTPOYHOM  pPas3BEPTKOM  OKHa
MacLuTabmnpoBaHus.

[MepeTawmTe opmMy CuUrHana OkHa MaclTabmpoBaHUS MO FOPU3OHTaNW,
4TObOblI HACTPOUTbL MonoxeHme ¢GopmMbl curHana. [lone B rnaBHOM OKHE
nepemMeLlaeTca B NPOTUBOMOMIOXHYKD CTOPOHY OT dopMmbl curHana. Vnwm
HanpsAMYyto nepeTawnTe none B 06bIMHOM OKHE, YTOObI 6bICTPO HanMTK hopmy
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curHana ong npocmoTpa.

[MpnmevaHue:

1)

MwuHnMmanbHasa cTpoyHasi pa3BepTka OoTobpaxaeTcss B OObIMHOM OKHE,
Torga kak dopma curHana Ha 3aKpaHe HaxogauTcsi TOYHO B npepenax
eMKOCTM namsaTn. Ecnm  Tekywaa CTpoyHas pas3BepTka MeEHbLUe
MWHUMaNbHOW CTPOYHON pPasBePTKM B OObIMHOM OKHE Mpu TekyLlen
€MKOCTU namsaTW, NpU OTKPbITUXM OKHa MacwTabupoBaHUsS CTPO4YHas
pa3BepTka B OObIMMHOM OKHE aBTOMAaTMYECKW YCTaHaBNMBaAETCHA Ha
MWHUMAasbHYIO CTPOYHYKO pPasBeEPTKY B OObIMHOM OKHE Mpu TEKYyLen
€MKOCTW NamMmsATn.

Kypcop, pacyeTHaa ocuwunnorpamMmma M atanoHHasa opma CurHana He
oTobpaxaloTca B OObIMHOM OKHE, HO MOryT oTobpaxaTbCsi B OKHE
MacLuTabmnpoBaHus.

Ecnun pexum Roll octaHOBREH, pexnm mMacwTtabunpoBaHms MOXET OblTb
BKtoYeH. Haxmumnte Ha «Run/Stop», 4ToObl aBTOMAaTUYECKW OTK/IHOYUTb
pexmnm macLutTabmnpoBaHus.

5.8 BeprmkanbHasa cmcrema

B maHHOM rnaBe cogepXutcsa nogpobHas nHdopmMauns O BEPTUKANbHOM

cucteme ocuunnorpadga. PekomeHaoyeTca BHMUMATENbHO MNpoYuTaTh 9Ty

rnaBy, 4YTOObl M3Yy4UTb QYHKUUW HACTPOUKMN W paboTy BepTUKaIbHOWN

cucteMsbl ocumnnorpada cepum AVTH.

OTKpbITUE/3aKpbITUE KaHana, ycTaHOBKa TeKyLLlero kaHana

HaCTDOI/ITb YyBCTBUTENTbHOCTW MO BEPTUKANN

HacTpoika BepTuKanbHOro No0XeHns

OTKpbITE MEHIO KaHana

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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Ha pucyHke Hmxe nokaszaHo «MeHio kaHana CH1», oTobpaxaemoe nocne
OTKPbITUA MeHto KaHana CH1.

Secondary
Ignition

\ANANANY

vav

100V B

PucyHok 5-28. VIHTepdenc oTobpaxeHnss MEHIO KaHana

5.8.1 AxTmBaymua/peaxrmnsayms c¢hopmbi CMrLHana (xanan,
MaTeMaTMYecKme, 3TaIOHHbIe (hopmMbl cCMrHana)

2 4 o
3Hauykn KaHanos - . . . . . B NpaBon 4acTu obnactu

oTobpaxeHusa dopmbl curHana ocuunnorpada (nposeanTte nanbLeM BBEPX
NN BHU3, YTOObI NEPEKNOYNUTLCA HA MaTEMATNYECKNA KaHan N 3TaNOHHbIN
KaHan) COOTBeTCTBYHOT wectn kaHanam CH1, CH2, CH3, CH4,
MaTemMaTmyeckorm GYHKUMW WU 3TaNloHHOMY KaHany. 3Hadku KaHanoB B

wv v
OTKPbITOM COCTOSIHUW ByayT BbIMMAAETb CleayoLmmM o6pa3om: , , ,

,., - [NMpoBeaunTe NanbLem BrpaBo, YTOObI 3aKPbITb HY>XHbI KaHan.

Tekywmnn kaHan: Ocuwunnorpad MOXeET oTobpaxaTb HEeCKOoNbKo ¢opMm
CUFHaNoOB  OOHOBPEMEHHO, HO TONMbKO opgHa ¢dopma  curHana
npennoyYTUTENbHO OTOoOpaxaeTcss Ha CaMOM BEPXHEM CNoOe, a KaHan,
KOTOPbIN MNpeanovYTuTesibHO oOTobpaxaeTcsl Ha CaMOM BEPXHEM CIoe,
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HasblBaeTcA TeKylWMM KaHanom. VHgukatop p[Ona  Tekywero KaHana
CNJIOLWHOW, 8 NHOMKATOP KaHana, KoTopbI He ABNAETCH TEeKyLUM, NyCTON,
KaK nokasaHo Ha puycyHke 5-29.

TeKyLmniA KaHan

KaHan, He
ABNAOLLMINCA
TEKYLLUM

PucyHok 5-29. TekyLunm kaHan v KaHan, He ABNAWUNACS TEKYLLNM

Copepxunmoe nHtepdernca otobpaxeHnsa kaHana ocuunnorpada BKKYaeT B
cebsi BepTUKasNbHYK LWKany, KHOMKY YyBCTBUTENIbHOCTU BEPTUKAasbHOW
lWKanbl, PexXumm CBASW, WHBEPTUPOBAHME, OrpaHUYEHMEe NosoChI
nponycKkaHuMsa KaHana, kak nokasaHo Ha pucyHke 5-30.
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MHBepTupoBaHune

YMeHbLUEHWE BEPTUKATbHOM
LUKanbl

BepTukanbHas wkana

OrpaHuyeH1e nosochi 5 O O m V
nponycKaHusi Fu ” 500 — ConpoTuBnexune
Ocnabnexvie 500)( il COcAvHeHve
HyneBoe nonoxxexHune kaHana 500 OmV

YBenuyeHvie sepTukan bHOM LWKasbl

PucyHok 5-30. VIHTepdenc oTobpaxeHmnsa kaHana

Ecnn kanan CH1 BKAOYEH, HO €ro COCTOSIHME He SABNSAETCH TeKyLnM,
HaXMmMTe Ha wunHgnkatop ddopmbl curHana CH1 wnnn BepTukanbHoOM
YyBCTBUTENILHOCTN WM KaHana 3 WINM Ha KHOMKY BepTUKanbHOW
4YyBCTBUTENBbHOCTW 1AW BbiIbOpa TEKYLLEro KaHana, Ytobbl yCTaHOBUTb KaHas
CH1 B kauecTBe TekyLlero kaHana, kak NoKkasaHo Ha pucyHke 5-31.

CnnowHow
3HaAYoK
ob6o3HavaeT
TEKYLLUMI KaHan

HaxxmunTe, 4Tobbl
YCTAHOBUTb Kak
TEKYLUMIN KaHan

PucyHok 5-31. OTKpbITME, 3aKpbITUE N NEPEKTIOYEHNE KaHANO0B
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2. Haxkmute, ytobbl BbIGpaTh 1. HaXXMUTE KHOMKY YCTaHOBKU
TEKYLUMI KaHan TeKyLlero kaHana

PucyHok 5-32. Vicnonb3oBaHne KHOMKW BbiGOpa TEKYLLEro kaHana

HaXxXmumte Ha 3HA4yoK TEeKyLlero KaHana B HWXKHEW 4acTu aKpaHa, 4ToObl
OTKPbITb MEHIO MEPEKIIOYEHNS HA TEKYLLUMW KaHan, N HaXXMUTE Ha KHOMKY,
4TOb6bI OHO 3aropenochb, Kak NoKasaHO Ha puUcyHKe 5-32. HaxxmunTe KHOMKy B
MEHIO, 4TOObl nepekntunTb Tekywunm KaHan. Korpa aTta  dyHKums
aKTMBMpPOBaHa:

TEKYLLIMIA KaHa/l MOXHO MEPEK/TIOYNTb B MEHIO NEPEKTOYEHNA KaHaNOoB;
e TeKyllee MEeHIO KaHanoB MOXHO NepeMecTuTb B 1l060e MecTo aKpaHa;
e B MEHIO NEepPeK/TIOYEHNA KaHaNoB 0TobpaXxaeTcs TONIbKO OTKPbITbIV KaHar;

e [pV OTKPbLITUXA MaTeMaTUYECKON WX 3TaNOHHOW (OpPMbl CUrHana
aBTOMAaTNYECKW OTKPbIBAETCS MEHIO MEPEKITIOYEHINS TEKYLLLErO KaHana.

5.8.2 HacTpoiika 4yBCTBMTENIbHOCTM NO BEpTUKANIM

Haxmute Ha KHOMKY BepTI/IKaJ'IbHOIZ YyBCTBUTEJNIbHOCTU . nnn KHOMkKy
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. cnpaBa OT 3Hayka KaHana, 4Tobbl HACTPOUTb BEPTUKANbHOE
oTobpaxeHue opMbl curHana, COOTBETCTBYHOLLEN KaHany, 4Tobbl dhopma
curHana otobpaxanacb Ha 9KpaHe B TpebyeMom pasmepe.

LLIkana BepTukanbHom 4yBCTBUTENBHOCTW (B/Aen.) nocne kaxxaom HaCTPOWKM

Vv
oTobOpaXkaeTca Ha 3Ha4yke KaHana. Hanpumep, O3Ha4aeT, YTo TeKyLas
BepTuUKanbHas 4yBcTBmuTenbHoctb CH1 coctasnsaet 1,0 B/gen.

KoadhdpuumeHt BEPTUKANbHOW YyBCTBUTENIbHOCTI perynupyet
BEPTUKA/NbHYIO 4YYBCTBUTENIbHOCTb aHaNoOroBoro kKaHana ¢ warom 1-2-5
(koadbdbuumeHT 3aTyxaHumsa npobHrka paBeH 1X), a Anana3oH BEpPTUKaNbHOM
yyBCTBUTENbHOCTM nNpobHuka 1:1 coctaBnser 1 w™mB/pen-10 B/pen
(onumonanbHO MnHMMYM 500 mkB/gen).

5.8.3 HacTpoiika BepTuKanbHOIro NOJIOXEeHMA

MeTof HaCTPOMKM BEPTUKANIbHOIO MNOJIOXKEHMS:

1) pybas HacTpomka: B obnactm oTtobpaxeHunsa ¢opmbl curHana
yoepXxuBanTe opmMy curHana v npoBeguTe nanbuem BBEPX U BHU3 a1
N3MeEHEHWsI BEPTUKAIbHOIO NOSIOXeHUs1 (OpMbl CUrHana.

2) TouHas HacTpowmka: Haxmwute KHOMKY TOYHOW HACTPOMKW B JIEBOM

HVXXHEM YTy 9KpaHa, YToObl TOYHO HACTPOWUTb BEPTUKANbHOE MOJIOXEHMe
dopmbl curHana ons TekyLlero kaHana.

5.9 OTKpbITHE MEeHIO KaHana

MpoBeanTe nanbLeM BMAPaBO MO 3HA4YKy KaHana, YToObl OTKPbITb MEHIO
HY>XHOrO KaHana.

MeHto KaHana n3obpaxeHo Ha pucyHke 5-33. B BepTukanbHOM MEHO MOXHO
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HaCTPOUTb WHBEpPCUIO OPMbl CUrHana KaHana, orpaHuM4yeHne nosocChl
nponyckaHus KaHana, Tn NpobHmKa, KOaPUUMEHT 3aTyxaHNA NPOBHUMKA,
PEXMNM COMNPSKEHNA KaHaNoB, 9TafloOH BEPTUKANIbHOIO pacLUNPEHNs, METKY
KaHana v BKJIloYeHMe/BbIK/TIOYEHME KaHana.

PucyHok 5-33. MeHio kaHanos

5.9.1 YcraHoBKa CBA3M MeXay KaHanamm

HaxxmuTe 3Hadok nop «Coupling Mode» 1 BbibepuTe pexxrimMmbl CBA3N MeXay
kaHanamu «DC», «<AC» n «GND» Bo BCcnnbiBaloLLEM OKHE.

DC: CBA3b N0 nOCTOAHHOMY TOKYy. Moryt npoxogunTb Kak KOMMOHEHTbI
NOCTOSIHHOIO TOKa, TaKk N KOMMOHEHTbI MEPEMEHHOIO TOKa N3MEPSIEMOIO
CUrHana, a Takxxe AaHHbIN PeXnM MOXET MCNONb30BaTbCA A1 MPOCMOTpPa
dopm curHanos BnoTb A0 0 'y, 6e3 601bLLIOIr0 CMELLEHNSA NMOCTOSAHHOIO TOKaA.

AC: CBA3b N0 nepeMeHHOMY TOKY. VIamepsiemMblin curHan NnoCTOAHHOIO Toka
6nokmpyeTcs, U MOXET NPOXOAUTb TONIbKO KOMMOHEHT NEPEeMEHHOro TOKa, a
TakXe [OaHHbIA pPexuM MOXET WCNOoNb30BaTbCAa AN MPocMoTpa ¢opm
CUrHanoB ¢ 60NbWNMU CMELLEHUSIMIN NOCTOSAHHOMO TOKaA.
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Ocuwmnnorpad noaknodeH K NPsiMOYrofibHOMY curHany ¢ yactotom 1 kI,
amnnutyoon 2 B n cmeweHmnem 1 B. ®opmbl curHanoB cBA3enm mexay
KaHanamMmm noCTOSAHHOIO ToKa, MEPEMEHHOIO ToKa 1 3a3eMJIEHMS NMOKa3aHbI
Ha pucyHkax 5-34, 5-35.

PucyHok 5-34. CBA3b MO NOCTOAHHOMY PucyHok 5-35. CBA3b N0 nepeMeHHOMY
TOKY TOKY

MprmeyaHme: Ta HaCcTpPOMKa AENCTBUTENbHA TOIbKO A1 TEKYLLEro KaHana.
[na Toro 4ytobbl NEepekntoYNTLCH C TeKyLLero KaHana, npocTto KOCHUTECH
3Hayka KaHana, 3Hadyka wuHAMKaTopa KaHana Winm Tropu30HTaNbHOIO
NONOXEHWS, HA KOTOPOE YKa3blBAET 3HA4YOK MHOMKATOPA KaHana gnsa npsiMmoro
nepekntoyeHns. BoIxoanTb N3 MEHIO HET HEOOXOONMOCTI.

5.9.2 YcraHoBKa npeaena nosiochbl NponycKaHus

OTKpoMTEe MEHIO KaHanoB, HamguTe none Bblbopa «Bandwidth» B mMeHIo
KaHanoB, YCTAHOBUTE HY)XHOE OrpaHMYeHMe nosioCbl MPOonycKaHws,
dUNbTPaLMIO BEPXHUX N HMXKHUX YaCTOT.

[MonHasa nonoca NponyckaHus: NO3BOMSET NPOMNYCKaTb CUrHaNbl BCEX YaCTOT.
PunbTp HU3KMX 4YaCTOT: paspellaeTcs nponyckaTtb TOMIbKO Te CUrHasbl,
KOTOPbIE HMXE TEKYLLEero yCTaHOBNEHHOr0 BEPXHEro npegena 4actoTbl (C

HacTpoMKamMu, TaKUMU Xe, KakK Yy dnnbTpa BEPXHUX 4aCcToT).

HI/I3KO'-IaCTOTHyPO cbvmprau,wo MOXHO YCTaHOBWUTb B AMana3oHe 4aCToT OT
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30 kl'y go 100 MTlw.

Pa3Hunuy B orpaHU4YeHnm npornyckHoOM CNOCOBHOCTU MOXHO OTOOpasnTb C
nomMoLLbio popMbl curHana. lNonHas nponyckHas cCNOCOOHOCTb NOKa3aHa Ha
puycyHKe 5-36, HN3KOYacTOTHas — Ha pucyHke 5-37.

PucyHok 5-36. NonHasa nonoca
PucyHok 5-37. ®unbTp HN3KKUX YacTOT

nponyckaHus
5.9.3 luBepcuna ¢ yueTom hopmbl CUrHana
Mpn BbIGOpPEe «lInvert» 3HauyeHWe HanpsxxeHUs oTobpaxaemon Qopmbl
CUrHana nHeepTupyetcs. VIHBepcuns BAnseT Ha cnocob oTobpaxeHuns KaHana.

[Mpwn ncnonb3oBaHun 6a30BOro TpuUrrepa HeobxoaMmMo HacTPOUTb YPOBEHb
Tpurrepa, 4Tobbl COXPaHUTb CTabubHOCTb (hOPMbI CUrHana.
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PucyHok 5-38. PucyHok 5-39.
lMepen nHBepcuen ¢ yieTom opmbl lMocne nHeepcunm ¢ yuetom opmel
nmMmnynbca nmMnynbca

5.9.4 HacTpoiika Tna npo6Huka
[MpobHMKKM NoapasnenstoTCsa Ha TOKOBbIE N MPOOHUKM HAaNPSXKEHUS.

[MocnenoBaTeENbHOCTb M3MEHEHUSA TUMAa NPOBHMKA:

OTKpOWMTE MEHIO KaHanoB, HanauTe none- «Probe Type» B MmeHt0
KaHanos, 3aTeM BblbepuTe:

e Vol -cooTBeTCTBYIOLWNN NPOOHMNK HANPSXEHNS.
e Cur - coOTBETCTBYIOLLMNI TOKOBbIV NPOBHUK.

5.9.5 HacTpoika xoathdmymeHTa saTyxaHmsa npoGHmnka

Mpn wnamepeHnn ¢ NOMOLLbID NPOOHMKA MpaBUbHblE pPe3ynbTaThl
N3MEPEHNS MOIYT ObITb MOAYyYEHbI TONbKO NYyTEM HACTPOMKW MPaBUIbHOrO
KoappuumeHTa 3atyxaHma npobHuka. Ona cooTBeTcTBUS KOIDDULMNEHTY
3aTyxaHunsa @aKkTn4eckoro rnpobHmkKka HeobxoanMo COOTBETCTBYIOLLMM
obpa3om HacTpouUTb KO3 (PULMEHT 3aTyxaHMNA KaHana B MeHto kKaHana. [pun
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N3MEHEHNUN KOI(PUUMEHTA 3aTyxaHMa MPOOHMKA COOTBETCTBYIOLLMIA
KO PULUMEHT 3aTyxaHUs OO0/KEH ObITb YCTAHOBMIEH B MEHIO KaHana, 4Tobbl
obecneunTb NPaBWULHOCTb amMnANTydbl OpPMbl CUrHana wn pesynbrarta
n3mepeHuns, otobpaxaemoro ocuwmnnorpacdom. [MoMMMO HEKOTOPbIX
pacnpoCTpaHeHHbIX KO3 PUUMEHTOB 3aTyxaHus KaHanoB cepust AVT1 Takxe
NoOOEPXMNBAET NMONIb30BATENbCKME HACTPOMKWN 3aTyxXxaHWUS KaHanoB, KOTOpble
MOryT ObITb YCTAaHOBNEHLI B Arana3soHe oT 1mX go 999kX.

KoadhdpumuymeHT 3atyxaHus npobHuka n KosddUUMEHT 3aTyXaHNSA B MEHIO
npuvBeAeHbl B cnenyoLlen Tabnuue:

KoadpdunumeHT KoadpdunumeHT KoacpdunumeHT KoapdbunumenT
3aTyxaHunsi NPOOHMKa | 3aTyxaHUa NPO6HMKa 3aTyxaHus 3aTyxaHusi NnpobHmMKa
npobHuka
KoadpdunumeHT KoadpdunumeHT KoadpdbunumeHT KoapdbunumeHT
3aTyxaHVs B MEHI0 | 3aTyxaHWUA B MEHIO | 3aTyxaHWf B MEHIO | 3aTyxaHus B MEHIO
0, 001:1 1mx 0,1:1 100mx 10:1 10x 1000:1 1kx
0, 002:1 2mx 0, 2:1 200mx 20:1 20x 2000:1 2kx
0, 005:1 5mx 0, 5:1 500mx 50:1 50x 5000:1 5kx
0,01:1 10mx 1:1 1% 100:1 100x 10000:1 10kx
0,02:1 20mx 2:1 2x 200:1 200x
0, 05:1 50mx 5:1 5x 500:1 500x

Tabnuuya 5-1. Tabnuya cooTBeTCcTBMA KO3 DULMEHTOB 3aTyXxaHUA NPOOHMKaA
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5.9.6 NleTka xanana

MeTkn MoOXHO [A06aBnATb K KaxOomMy aHasioroBOMy KaHany Mo mepe
HeobxoagmmocTun, n gobaBneHHas MmeTka oTobpaxkaeTcs no3agn NHANKaTopa
KaHana.

[loCcTyrnHble MEeTKM KaHanoB: HET, NOSb30BaTebCKUEe, NPeayCTaHOBNEHHbIE
(Bkntoyvass ACK, ADDR, CAN_H, CAN_L, CLK, CS, DATA, H_L, IN, L_H, MISO,
MOSI, RX, SCL, SDA, SS, TX, OUT).

PucyHok 5-40. MeTka

[MpumevaHme: HacTtponka nogaoepXxmBaeT BBoa A0 16 CMMBONOB.

FnaBa 6. Cnucrema Tpurrepa

B naHHOW rnaBe cogepxumTtca noapobHas nHdopmaumsa 0 CUCTEME Tpurrepa
ocumnnorpada. PekomeHayeTcss BHUMATENbHO NMPOYnUTaTbh 3Ty rnaey, YToObl
N3y4nTb QYHKLUW HACTPOWMKM KU paboTy cucTemMbl Tpurrepa ocuunniorpada
cepum AVT1.
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Tpwurrep No HaKIoOHy
Tpwurrep No NUMNUTY BPEMEHM

e Tpurrep NO OIUTENBHOCTM e Tpurrep no BUOEOCUrHanNy
nmnynbca
e Jlormyeckum Tpurrep e Tpurrep no YyCNOBUAM
nocnenoBaTeNbHOWM LLMHBDI
e Tpurrep no N-my poHTY
e Tpurrep no

nmnynbey (paHTy)

KOPOTKOMY

6.1 Tpurrep n HacTpoMKa TpMrrepa
Y10 Takoe Tpurrep?

Ocuwnnnorpad MOXeT 3axBaTUTb (POPMY CMUrHanNa ToNbKo B TOM Cly4yae, eCiin
OH M3Ha4YaNnbHO COOTBETCTBYET 3aJaHHOMY YC/IO0BUIO. DTO AENCTBME 3axBaTa
dopMbl cUrHana B COOTBETCTBUN C YC/TIOBMEM Ha3bliBAaE€TCH TPUITEpoM. Tak
Ha3blBaeMbIl 3axBaT POPMbl CUrHasa 3akitodaeTcs B TOM, 4TO ocuunnorpad
3axBaTblBaeT curHan n otobpaxaeT ero. Ecnn 3axBaTta He npomcxoguT,
oTobpaxeHne hopmMbl CUrHana OTCyTCTBYET.

[lna yero MoXxHo ncnonb3oBaTb TpUrrep?
(1) Ocuwmnnorpad moxeT cTabnnbHO oToOpaxkaTb NEPUOANYECKNI CUTHAN.

(2) Bbigpenunte cermeHT, KOTOPbIA Bbl XOTUTE Habnwogatb, N3 ObICTPOro u
CNOXXHOro curHana
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PucyHok 6-1. CTabunbHo oTobpaxaembiin  PucyHok 6-2. HectabunbHO oTobpaXiaemblii
nepmnognyeckmnin curHan nepmnognyeckKmnin curHan

PucyHok 6-4. AHOMasbHbI CUrHan,

PucyHok 6-3. AHOManbHbI CUrHan B .
3ahVKCMPOBaHHbIV MPY yCTAHOBKE YPOBHSA
NnepnoanyecKmnx curHanax
Tpurrepa

Y10 Takoe NnpuHyanTenbHbIA TpUrrep?

Korga ocuunnorpad He yooBneTBOpPSAET yCoBMUAM cpabaTbiBaHUS, TPUITEP,
CreHepupoBaHHbIN ocuunnorpadomM MNCKYCCTBEHHO WA aBTOMaATUYECKMN,
ABNAETCA MNPUHYOUTENbHbIM  TpUrrepom. [lpuHygUTENbHBbIA  TPUrrep
O3Ha4yaeT, 4YTO He3aBMCMMO OT BbINOMHEHUSA YCNOBUI ocuunnorpad
3axBaTbIBAET TOJIbKO CErMEHT CUrHana n otobpaxaet ero. ABTOMaTU4ECKNIN
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NPUHYONTENbHbIV TPUITEP 3aaeTcs B MEHI0. B HacTpokax Tpurrepa o6bI4HO
€CTb Onumsa pexmnma Tpurrepa, KOTopyr MOXHO YyCTaHOBUTb, Kak «Normal»
nnn «Auto». HopmanbHbI TpUrrep — aTO cpabaTbiBaHME B COOTBETCTBUMN C
3agaHHbIMK ycnoBuaMu. «Auto» (ABTOMATMYECKNIA TpuUrrep) sBNSEeTCS
Pa3HOBUOHOCTbIO MNPUHYAUTENLHOrO Tpurrepa. Ecnm ocuwnnorpad He
cpabaTblBaeT B TEYEHME ONpPENENIEHHOr0 Nepmoga BpEMEHMN, OH 3anyckaeTcs
NPUHYONTENBHO.

Measure Save Cursor Sample Display Trigger Auto Userset

PulseWidth Logic N Edge Runt Slope TimeOut Video S1 UART S2 UART

PucyHok 6-5. HacTpoiika pexmnma tpurrepa ocuyunnorpada

Ecnn xapaktepucTmka curHana He TMOHATHa, ocuwunnorpad cnegyet
YCTaHOBUTb B pexmm «Auto», KOTOpPbIN MOXET rapaHTMpoBaTb, 4TO
ocuunnorpad Takxe CMOXET oTobpaxaTb (opMy CUrHana, ecnu ppyrme
HaCTPOMKN Tpurrepa HeBepHbl. XoTA (opma curHana He ob6s3aTenbHO
cTabunbHa, OHa MOXET TMpPefocTaBUTb WHTYUTUBHOE CyXAeHne ans
AanbHewnwen HacTponkn ocumnnorpada. CurHan Ha pucyHke 6-5 aBndaercs
pes3ynbTaToM NPUHYAUTENBHOIO TpUrrepa B pexmme «Autoy.

Bo Bpems ycTaHOBKM onpeaeneHHoro ycnosums Tpurrepa st onpegeneHHoro
curHana, OCobeHHO Korga BPEMEHHOW WHTepBan pnas ynoBleTBOpPeHUs
ycnoBus Tpurrepa 6onbLwon, He06Xo0ANMO YCTaHOBUTb PEXMM TpUrrepa Ha
«Normal», 4TOGbI NpPenoTBpPaTUTL aBTOMATUYECKUW NPUHYOUTENbHbIV
Tpurrep ocuunnorpada.

Ha puncyHke 6-6 noka3aHa KOHUeNTyanbHaa [OEeMOHCTpauus namMsaTu
cobpaHHbIX AaHHbIX. [na Toro 4tobbl NOHATb COObLITUE Tpurrepa, NamMmaTb
cObpaHHbIX OaHHbIX MOXHO pasfenutb Ha Oydepbl OO Tpurrepa 1 nocne
Tpurrepa. [lonoxeHune cobbITUs Tpurrepa B namMmsaTM COBpaHHbIX [aHHbIX
onpenensieTca HaCTpPOMKaMM TOYKM OTCHETA BPEMEHUN W MNONOXEHWNS
Tpurrepa (ropu3oHTanbHOW 3a0ePXKN).
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/_Co6bm/|e no Tpurrepy

————

MamMsiTb COBPAHHBIX AaHHbIX

PucyHok 6-6. KoHuenTyanbHasa AeMOHCTpaUmsa NamMmsaTi CObpaHHbIX AaHHbIX

Bce cobbiTns, oTOOpaxaemble crneBa OT TOYKW Tpurrepa, NPoucxXodsT Oo
Tpurrepa. 9T COObITUA Ha3biBAOTCA COOOLLUEHUAMU nepen TPUIrrepoM,
KOTOpbl€ MoKa3blBaloT COObITUA 00 TOYKM Tpurrepa. Bce cobbiTna cnpasa oT
TOUYKWM TpUITepa HasbiBalTCA cooblleHnamMmu nocne Tpurrepa. Konnyectso
OOCTYMHbIX [OWanasoHOB 3afepXKky (cooblleHwa [o Tpurrepa v rnocne
Tpurrepa) 3aBUCUT OT BbIBPaAHHOW CTPOYHOW pa3BePTKM M EMKOCTU NaMATL.

PerynnpoBka nonoxeHusa Tpurrepa (ropysoHTanbHas 3agepxka)

[MpoBegnTe nanbuem BMEBO M BrpaBo B obnactm oTobpaxeHms hopMmbl
CuUrHana, Toyka Tpurrepa m nepemMeLlaeTcs no ropmsoHTann, N3MeHsieTca
BpeEMS 3a0€epPXKN MO FOPM3OHTaNM, U BPeEMSs 3adepXKm oTobpaxaeTcs B
BEPXHEW LEHTpanbHOWM 4acTW 3KpaHa, TO eCTb OTobpaXkaeTcs pacCcTosiHMe
MeXAY TOYKOW TpuUrrepa m v ueHTpanbHom nuHuen ¥ obnactu otobpaxeHus
dopmbl curHana.

[opu3oHTanbHasa 3aaepxka

Tpurrep L LleHTpanbHOEe Nnono)eHue

N

[

PucyHok 6-7. lopn3oHTanbHas 3agep>xka

Korpa Touka Tpurrepa ¥ pacnonoxeHa cneBa OT LEHTpanbHOW NunuHuUnM ~
obnactun otobpaxxeHna MopMbl CUTHaNa, BpemMs 3a4ep Xk oTobpaxkaeTca Kak
NONIOXUTENIbHOE 3HayYeHue; Korga Touka Tpurrepa T pacrnonoxeHa cnpasa
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OT TOYKM OTCYETa BpPEMEHU Y , BpeMs 3afepXKu oTobpaxkaeTcss Kak
oTpuuaTtenbHoe 3Ha4dyeHue; Korga Touka Tpurrepa T coBnagaetr c
LEHTpanbHOWM NHMENn ~ obnacty oTtobpaxeHuss popmbl CUrHana, Bpems
3a4epXKN PaBHO HYJO.

YpoBeHb Tpurrepa

YpoBeHb Tpurrepa - 9TO HanpsXXeHWe curHana, COOTBETCTBYIOLLEE
YCTaHOB/IEHHOW Touyke Tpurrepa. Mpu nameHeHun ypoBHS cpabaTbiBaHWA
TpUrrepa Ha 9KpaHe BpPEeMEHHO TMOSABASETCA TrOpPU3OHTaNbHaa JNHUNS,
yKasblBalollass MOJioXeHne YpoBHA (KOHKPETHOEe 3HayeHWe YpPOBHSA
cpabaTbiBaHNs OTOOpaXkaeTcA B MPaBOM BEPXHEM Yrny 3KpaHa), 3aTem
rOpu3oHTanbHas NNHNSA MNcYe3aeT, YPoBEHb cpabaTbiBaHUS 0603Ha4yaeTcs
HeGonblwoi cTpenkoii 4= | ¥ 9TOT 3HAYOK MHAMKALMM  MOXHO
nepeTackuBaTb 19 HACTPOWMKN 3HAYEHUSA YPOBHSA cpabaTbiBaHNA TpUrrepa.
YpoBeHb Tpurrepa

nokasaH Ha pucyHke 6-8 (cTpesnka ykasblBaeT Ha IMHUIO YPOBHS TpUrrepa).

Trigger
level

Trigger
level

line /\ /\ /\ /\ /\ /.\ /\ Indication

/

\

\

Trigger level slide bar,
\/ \/ \/ slide up & down
to adjust
trigger level

PuncyHok 6-8. YpoBeHb Tpurrepa

HacTpoiika ypoBHS Tpurrepa

YpoBeHb TpUrrepa MoXXHo OTPErynmpoBaTb Kak rpybo, Tak 1 TOYHO.
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[pybas HacTpounka: [lpoBegute nanbuem BBEPX W BHWU3 B obnacTtum
PErynmnpoBKM YPOBHS cpabaTbiBaHUS.

To4yHas HacTpounka: HaxXmuTte KHOMKY TOYHOWM HAaCTPOWKW B NEBOM HUKHEM
yrny aKpaHa gns TO4HOM HaCTPOMKIN YPOBHS cpabaTbiBaHUSA.

Apnbikn HaCTPOWKK TpUrrepa
[MpoBeanTe NanbUeM BAEBO MO MNOM3YHKY YPOBHS TpUrrepa, YTobbl OTKPbITb

APNbIKW HACTPOWKW TPUrrepa, KOTopble BK/IOYAOT WCTOYHUK TPUrrepa,
pPeXnm Tpurrepa u T. 4.

PucyHok 6-9. Apnbikn HaCTPOWKIM TpUrrepa

YcTaHOBKa BpeMeHun yaep)XxaHusa Tpyurrepa

Bpemsa ypaepxaHua Tpurrepa MOXET YCTaHaBNIMBaTb BpeMs OXWAaHWA
ocumnnorpacda nocne Tpurrepa U OO MNOBTOPHOro MOAK/OYEHUA Lienu
Tpurrepa. Bo Bpems yaepxaHus ocuunnorpad He BbIMNOSIHAT MOBTOPHOE
cpabaTbiBaHME [0 OKOHYaHWA BPEMEHW yOepXaHus, N BPeMs yaep>XaHus
MOXET NCMNONb30BaTbCA /1A CNOXHbIX DOPM CUrHana ctabunbHOro Tpurrepa.
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Bpemsa yoepxaHus Tpurrepa sapbupyetca ot 200 He go 10 c.

YpaepxaHne MOXHO WCMOoNb3oBaTb [N Tpurrepa no MNoBTOPALWMMCSH
CUrHanam c HecKoNIbKUMU poHTamMu (UK APYrMUnN COBbITUAMMN) MeXay
NOBTOPEHUAMWU cwurHana. Ecnn mnsBecTHO HauMeHbllee BpemMs MeXay
Tpurrepammn, yoepXxaHme MOXHO TakXe WCnonib3oBaTb OnsA Tpurrepa no

nepBoMy (DPOHTY.

Hanpumep, 4Tto6bl NONy4YnTb CTAaOWNbHLIA TPUITEP MO MOBTOPAOLLIEMYCS
MMMNYNbCHOMY TPUITEPY, MOKa3aHHOMY HUXe, YyCTaHOBUTE BPEMS YaAepXaHume
Ha 3HavyeHume >200 He, HO <600 Hc.

MonoxeHwe Tpurrepa ocumnnorpacda

BpeMﬂ > - - - »
yAepXKaHus

200 ns 600 ns
PucyHok 6-10. Bpemsa yaepxaHus Tpurrepa

YcTaHOBKa BpeMeHn yaep)XaHua Tpurrepa:

1) Haxmwute Ha «Trigger» B rmaBHOM MeHI0, YTOObI OTKPbITb MEHIO TpUrrepa.
B paspene «Common» HaxmuTe Ha none nocne «Rejection Timey, 4ToObI
OTKPbITb MHTEP(MENC HACTPOWKWN BPEMEHU yaepXaHus. Bpems Tpurrepa
oTobOpaxaeTcsi B BEPXHEM JIEBOM yriy, TO4YHas LIKana BpPeMEHWU
HacTponkn oTobpaxaeTcss B BEpPXHEM NpaBOM yriay, a rpybas Likana
BpeMEHU oTobpaXkaeTcsi BHMN3Y, Kak NoKa3aHO Ha puUcyHkKe 6-11.

PucyHok 6-11. VIHTepdenc ycTaHOBK BPEMEHIW yAEPXKaHMA Tpurrepa
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2) [lNpwn HacTpomke BpeMeHW NpoBeguTe Mo wkKane nnm KOCHUTECHh LUKanbl
rpybon HacTpoOWKWM ONns  BbINOMHEHMA rpybont HacTpoukn. 3aTem
npoBeanuTe Mo LWKane TOYHOW HACTPOWKW, YTOObl BbIMOAHUTb TOYHYHO
HaCTPOWKY BPEMEHW yAEPXAHUS.

3anpoc Ha onepauuio yaep>XxaHus Tpurrepa

O6blMHO Mcnonb3yeTcs Ana  CNoXHbIX ¢opm curHana. [lpaBunbHas
HaCTpoMKa OTK/IOHEHUS OObIMHO HEMHONo MeHbLUEe OOHOro MNOBTOPEHUSA
dopmbl curHana. YctaHOBKa BpeMeHU yaepXaHns Ha 9TO BpEMSI MOXET CTaTb
€ANHCTBEHHOW TOYKOW Tpurrepa 4151 MoOBTOPAKOLLErOCs CUrHana.

iameHeHne HacTpoOMKK CTPOYHOWN pPas3BEPTKM He MOBAUSET Ha Bpems
yaepXxaHus Tpurrepa.

e lcnonb3ys yHKUMIO MacluTabmpoBaHMNA, MOXHO HaxaTb «Run/Stop»,

Run
SICISEE  TO6bI OCTAHOBWTbL, 3aTEM rOPU30HTaNbHO MEPEMECTUTb W

MacwTabupoBaTb [OaHHble, 4YTOObl HAWTW MONIOXEHME, B KOTOPOM
nosTopseTcs dopma curHana. lcnonb3yimTte Kypcop, 4Tobbl U3MEPUTbL 3TO
BpeMS, a 3aTeM 3aganTe BpemMs yaepXaHus.

e lVicnonbaynte kHonky «SingleSEQ» gona ogHokpaTHOro cbopa AaHHbIX

Single
SEQ

O6blYHO NPW BLIMOIHEHNX OAHOKPATHOro cbopa [aHHbIX Heobxoammo
MHULMNPOBATb HEKOTOPbIE ofepauu Ha namepsieMom obopyaoBaHUN, Y
HeXxenatenbHo, 4YTobbl ocuwnnorpad aBTomMaTuUyeckm cpabaTtbiBan nepep

Wait

aTuMM onepaunsamMmun. IHagnkaTop cCoCToAHUSA Tpurrepa - oTobpaxaeTtcs
B BEpPXHEM JNIEeBOM YI/ly 9KpaHa rnepen Havanom onepauui B uUenmn (310
O3HayaeT, YTo npeanyckoBoin 6ydep 3anonHeH).

6.2 Tpurrep no (ppouTy

Korpa poHT curHana Tpurrepa gocTuraeT onpeaeneHHoro ypoBHsa TpUrrepa,
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3a[laHHbI CUrHan 3anyckaeTcsa U reHepupyetcs. Tpurrep cpabaTtbiBaeT Mo
no6omy 13 ppoHTOB: HapacTatoLemy (ykasaTenbHbil 3Hayok ! B BepxHel
yacTu akpaHa), cnagaowemy ( 4 ) nnn geoiHomy dponTy ( X). YposeHb
Tpurrepa MoXHoO HaCTPOUTb Tak, YTOObI UBMEHUTb BEPTUKANIbHOE MOIOXEHNE
TOYKW TpUrrepa Ha MPoOHTE TPUITEPA, @ MMEHHO TOYKY NEPECEYEHNs IMHNIN
YPOBHS Tpurrepa n ¢ppoHTa curHana. CtabunbHyto dopmy curHana MoxHo
obecneynmTb C NOMOLLbIO NPaBWUIbHOW HACTPOMKIN pexmma CBA3W Tpurrepa
no ppoHTy. ONncaHme MeH Tpurrepa No ppoHTy NpeacTaBneHo B Tabnuue
HUXe:

BapuaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
cH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpwurrepa
CH2 YcTtaHoBKka kaHana CH2 B kayuecTBe MCTOYHMKA CUrHana
Tpwurrepa
NcTouHnk
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
CHa YcTaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
HapacTatowmn .
HacTponka curHana tpurrepa no nepegHemy poHTy
dpPOoHT
Cnapatowmin .
HaknoH HacTtpoika curHana tpurrepa no 3agHemy OpoHTy
dpOoHT
[lBoinHon HacTponka curHana Tpurrepa no nepegHemy poHTy,
dpPOHT nnbo no 3agHeMy OPOHTY
[MocToAHHbIN [MOCTOAHHbIE N MEepEeMEHHbIE COCTaBNAOLLME TOKA,
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TOK npoxopgdawme 4epes CUrHanbl TpuUrrepa

dunbTpaymsa NOCTOAHHOW COCTaBNAOLLEN CUTHANOB

lNepemeHHbIn Tpurrepa
TOK
MopaBneHne
lMopaBneHue curHanos Bbiwwe 50 kI B curHanax 3anycka
CoepunHeHne BY
MopaBsneHne
Hy MopaBneHmne curHanos HMXe 50 kI B curHanax 3anycka
Hwn3kouyBCcTBUTENBHAA CBA3b MO NMOCTOAHHOMY TOKY OJ/151
MopaBneHne
nojaaBfeHs BbICOKOYACTOTHOIO LLyMa B CUTHanax
Lyma

Tpurrepa

Hactponte Tpurrep no HapacTawuwemy GpoHTy ana kaHana CH1 n
cOefVHEHNE MO MOCTOSAHHOMY TOKY, OJI9 4Yero BbIMONHUTE cneayloume
NENCTBUSA:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,
BblOepuTe Tpurrep No POoHTY N3 NEPEYHS TUMNOB TPUIrepa N yCTaHOBUTE
Tpurrep no ppoHTy cnenyrowmm obpa3om, Kak nokasaHoO Ha pUCYHKe 6-
12:

e llcTtouHuk Tpurrepa: CH1;
e Pexum coegmnHeHus Tpurrepa: DC;
e Tpurrep no HapacTalowemy PPOHTY.

Measure Cursor Sample Display Trigger Auto Userset

Common PulseWidth Logic N Edge Runt Slope TimeOut S1 UART S2 UART

PucyHok 6-12. MeHo HacTponkun Tpurrepa rno poHTy
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2) Otperynupynte ypoBeHb Tpwurrepa, 4tobbl obecnednTb CTabuNbHbIN
TpUrrep curHana, Hanpmumep, ycTaHoBUTE YPOBEHb Tpurrepa Ha 1 B.

OnwncaHne coegnHEHUA TpUITrepa
Korga oTKpbITO MEHIO HAaCTPOMKIN Tpurrepa no GpoHTy, onumsa coeguHeHns

Tpurrepa otobpaxaetca noa meHt. CoegmHeHmne Tpurrepa skntoydaet DC,
AC, HFRei., LFRej., NoiseRej, cm. prcyHOK 7-13:

PucyHok 6-13. MeHto coeguHeHus Tpurrepa

1) DC-coeguHeHme (cBA3b MO MOCTOSIHHOMY TOKY) — MO3BONSIET CUrHanam
NOCTOSIHHOIO N NEPEMEHHOro ToKa NOCTynaTb B NyTb TPUrrepa.

2) AC-coepgmHeHune (cBA3b MO NepeMeHHOMY TOKy) — ypanseTr nwboe
HanpsiXeHne caBmra NOCTOAHHOW cocTaBnsawowen n3 gopmbl curHana
Tpurrepa.

B cnyyae dopmbl curHana ¢ 6onbliM CMELLEHUEM MOCTOSIHHOIO TOKa
CcTabunbHbil TpUrrep no @GPOHTY MOXHO obecneyntb C MOMOLLbIO
COefMHEHNSA NO NePEMEHHOMY TOKY.

3) HFRej. (High Frequency Rejection Coupling (cBA3b ¢ nogaBneHuem
BbICOKMX YaCTOT)) — yAaNnsieT BbICOKOYACTOTHbIE KOMMOHEHTbI N3 POPMbI
CuUrHana Tpwurrepa, WCMNoNb3ya NoOAaBNEHMNE BbICOKMX YacToT /IS
yaaneHusi BbICOKOYaCTOTHbIX LLYMOB U LLUYMOB OT ObICTPbIX CUCTEMHbIX
TaKTOBbIX CUFHAOB, U3 NyTEN TPUITEPa, TakMx Kak paguoctaHumm AM nnm
FM.

4) LFRej. (Low Frequency Rejection Coupling (cBsi3b ¢ NogaBneHmnem HU3Knx
4acToT)) — yaanseT ntobble HEHY)XHbIE HN3KOYACTOTHbIE KOMMOHEHTbI N3
dopMbl cUrHana Tpurrepa, Hanpumep, 4acToTbl TIMHUW 31EKTponepenay,
KOTOpPbl€ MOryT NOMeLLaTb NPaBUIbHOMY TPUITEpYy.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



131

Ecnn B dopme curHana nNpucyTCTBYET HWU3KOYACTOTHbIA LWYM, MOXHO
NONy4YNTb CTabunbHbIM TpUrrep No (OPOHTY C MOMOLLbO COEAVNHEHUS C
NnogaBneHMEM HN3KKMX YacToT.

5) NoiseRej. (Noise Rejection Coupling (CBaA3b ¢ nogaBneHmnem Liyma)) —
nogaBNneHmne LymMa MOXeT A00aBUTb AOMONHUTENbHbIA FTMCTEPE3NC B
cxemy Tpurrepa. YBenumuymsas MNonocy rucrepesvca Tpurrepa, MOXHO
YMEHbLUNTb BEPOATHOCTb Tpurrepa no wymy. Ho 910 Takxe CHumXaeT
YyBCTBUTENIbHOCTb TpWUrrepa, NoaToMy [N cpabaTbiBaHUA TpuUrrepa
ocuunnorpada Tpebyetcsa HeMHOro 60bLLINK CUrHan.

MpumeyaHme: CBA3b C TPUITEPOM OT/IMYAETCA OT CBA3M C KaHaIoM.

6.3 Tpurrep no ANANTENbHOCTN MMNY/IbCA

Tpurrep cpabaTbiBaeT, korga ANMTeNbHOCTb MMMNYyNbca curHana Tpurrepa (8

HCc~10 ¢, 3HAYOK MHOMKAUWW TUMNa Tpurrepa B BEPXHEW 4acTu 3KpaHa \)
OOCTUraeT yCTaHOBNEHHOIO YCNOBUS, a HanpshXeHue curHana gocturaet
YCTaHOBNIEHHOrO YypOBHA Tpurrepa. MeHlo Tpurrepa no [AIUTENbHOCTMN
MMMynbca NokKasaHo B crieaytloLlen Tabnuue:

BapuaHnTt .
HacTtpoiika OnwucaHne
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHIKKA
curHana Tpurrepa
NcTouHumK cH2 YcTaHoBka kaHana CH2 B kauecTBe NCTOYHMKA
Tpurrepa CUrHana Tpurrepa
CH3 YcTaHoBka kaHana CH3 B kauecTBe MCTOYHMKA
CUrHana Tpurrepa
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YcTaHoBka kaHana CH4 B kauecTBe NCTOYHKKA

CH4
CUrHana Tpurrepa
Tpwurrep No ycTaHOBKE MONOXNTENbHOIO 3Ha4YeHUs
MonoxutenbHas
ONNTENBHOCTU NMMyNbCa CUTHaNoB
MonspHOCTb
Tpwurrep No yCTaHOBKE OTPULLATENbHOIO 3HaYEHNS
OTpuuatenbHas
ONNTENBHOCTU NMMyNbCa CUTHaNoB
<T Tpurrep npv 4NUTENBHOCTN UMMYNbCa CUrHana
MEHbLUE O/INTENbHOCTM Mnynbca T
T Tpurrep npv 4NUTENbHOCTN UMMyNbCa CUrHana
6onblle gANTeNbHOCTM MMmnynbca T
Ycnosus
Tpurrepa
_T Tpwurrep npv ANTENbHOCTN UMIMYNbCa CUTHana,
pPaBHOW AINTENBHOCTU UMNynbca T
- Tpwurrep npv 4ANTENbHOCTN UMMYNbCa CUrHana,
#
HepaBHOW O/INTENIbHOCTM uMnynbca T
OnuntenbHoCTb
nmnynbca 8HCc~10cC HacTpoika gnntenbHOCTN nMNynbca Tpurrepa
Tpurrepa

MpumevyaHua: YcnoBusa «bonblue», «MeHbLUe», «PaBHO» WIN «HE PaBHO»

yKas3bIBalOT Ha TO, YTO NOrpeLlHOCTb cocTaBnsieT 6%.

OT1anbl Tpurrepa no gJinTenbHOCT MMnynbca NONOXUTENbHOW NMONAPHOCTW.

(B kauecTBE NpuMmepa B3AT kaHan CH1)

1) HaxmuTe Ha «Trigger» B rnaBHOM MeHI0, YTOObI OTKPbITb MEHIO TPUITEPa,
BblOepuTe TpuUrrep no OJINTENbHOCTU WMMynbCca W3 MepeyHs TUMoB
TpUrrepa v ycTaHOBUTE TPUITEP MO ASIUTENBHOCTU MMIY/bCca CNeayoLnm
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obpas3om, Kak NOKa3aHO Ha PUCYHKe 6-14:

e lcTtouHuk Tpurrepa: CH1;

e [lonAapHOCTb MMMNyNbCca TPUrrepa: NoNOXUTENbHaS;

e VYpoBeHb Tpurrepa: 1,98B

e VYcnoBme wn p[ANTENLHOCTb WMMynbca Tpurrepa: «bonbwe», Bpems
HaCTPOMKIN coCcTaBnseT 1 MKC.

PucyHoK 6-14. MeHI0 HacTpoWKK TpuUrrepa no gJnTenbHOCTU UMIybca

OnuncaHmne HaCTpPOMKWM TpUrrepa no AANTeNbHOCTX NMMIMY/bCa:
1) Bbi6op nonapHOCTM MMNynbca

3Ha4yoK BbIGpPaHHO NONAPHOCTU WMMNyIbca OTOOpaxaeTca B MpPaBOM
BEpPXHEM yrny akpaHa gucnnes. [1onoXuTenbHbI UMMNYNbC Bblle TEKYLLENO
YPOBHA Tpurrepa (3Ha4yok wmHOoMKaumm nonoxmrtenbHoro mmnynbca CH1
J_L‘), a oTpuUaTeNbHbIM MMNYNbC HWXXE TEKYLLEro YPOBHS Tpurrepa
(3HaYoK MHAOVIKaUMM oTpuuatenbHoro mmnynbca CH1 JU®@1oov ). Mpwn
Tpurrepe no MMNynbCy MNONOXUTENbHOW MONSAPHOCTU, €CNN OrpaHUNYEeHuns
BEPHbI, TPUITEP cpaboTaeT Npu Nnepexone NMMynbca ¢ BbICOKOro Ha HU3KUIA
YPOBEHb; NPUN TpUrrepe No MMNynbCy OTPULATENbHOW MOAAPHOCTN, €CNu
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OrpaHnYeHNs BEPHbI, TPUrrep cpaboTaeT Npuy Nepexoae NMnynbca ¢ HU3KOro
Ha BbICOKUIA YpoBeHb (pUCyHOK 6-15. lIameHeHue ypoBHA WMMNyNbca
oTpuLaTENbHOW NONAPHOCTIA.)

PucyHok 6-15. VIameHeHne ypoBHA nmMnynbca oTpuLaTeibHOW NONSAPHOCTIA

2) HacTpoiika ycnosmus Tpurrepa n BpeMeHu gJinTesbHOCT MMy nbca

OrpaHuyeHmns No BpeMeHu, KOTopPble MOXHO 3a4aTh B YCNOBUW TpUrrepa: <, >,

=,< >,
e MeHblue, Yem 3Ha4YeHre BpeMeHu (<)

Hanpumep, ans nonoXutenbHOro Mmnynbca, eCn yCTaHOBNEHO 3Ha4YeHue
T<80 Hc, Tpurrep cpabotaeT cTabunbHO TOSIbKO TOrAa, Korga oJMTeNbHOCTb
nmMnynbca MeHbLle 80 He (prcyHOoK 6-16. Bpemsa Tpurrepa T<80 Hc).

Eéﬁ— 80ns ——"fai }f 80ns —'—’f»i

<———Tpurrep

PucyHok 6-16. Bpems Tpurrepa T<80 HC
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e bonblue, yem 3Ha4YeHMEe BpemMeHu (>)
Hanpumep, ona nonoXxmnTenbHOro NMnNynbca, eCNm yCTaHOBNEHO 3HAYeHne

T>80 Hc, Tpurrep cpaboTtaeT cTabunbHO TONbKO TOrAa, Koraa AIMTeNbHOCTb
nmnynbca 6onblue 80 He (pucyHokK 6-17. Bpems Tpurrepa T>80 Hc).

< Tpurrep

PucyHok 6-17. Bpemsa Tpurrepa T>80 HC
e PaBHO 3Ha4YeHNIO BpeMeHu (=)
Harlpvuvlep, Ona nonoXmTtenbHOro mmnynbca, eciin yCtaHoBJ1IEHO 3Ha4YeHne

T=80 Hc, Tpurrep cpabotaet cTabunbHO TONBLKO TOrAa, Koraa oJIMTEeNbHOCTb
nmnynbca paBHa 80 Hc (pucyHok 7-18. Bpems Tpurrepa T=80 Hc).

<—— Tpurrep

PucyHok 6-18. Bpemsa Tpurrepa T=80 HC
e He paBHO 3Ha4YeHUIO BPEMEHN (<>)
Hanpumep, ana nonoXnTenbHOro NMnynbca, eCNm yCTaHOBNEHO 3HAYeHne

T#80 Hc, Tpurrep cpabotaeTt cTabuiibHO TONLKO TOrAa, KOrga onnTeNbHOCTb
nmMnynbca He paBHa 80 Hc (pucyHok 6-19. Bpemsa Tpurrepa T#80 Hc).
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< Tpurrep

PucyHok 6-19. Bpemsa Tpurrepa T#80 HC

OnnTenbHOCTb MNynbca TpuUrrepa MoXeT BbiTb YCTaHOB/IEHA B Aviana3oHe
oT8Hc oo 10c.

KocHuTecb nons HACTPOWKW A/IUTENbHOCTU MMIY/bCca 8ns|  yTOGBI
OTKPbITb MHTEPMENC HACTPONKM BpeMeHU (Kak NokasaHo Ha pucyHke 6-20), n
OTPEerynupymTe OJINTENbHOCTb uMNynbca. OTperynmpymnte QANTENbHOCTb
UMMynbca, Perynnpys Unn ABMUras nosi3yHoK Mo LwKane BpeMeEHMN.

PucyHok 6-20. IHTepdenc perynmpoBkn OANTENbHOCTU MMMY/bCa

6.4 Jlormuyeckunia Tpurrep

Tpurrep cpabaTbiBaeT, Korga ypoBeHb MeXAy aHanoroBbiMW KaHanamu
yaooBneTBopseT onpeneneHHom norndeckom onepaumm (AND (1), OR (AJTN),
NAND (HE-V), NOR (HE-WJW)), a HanpsxeHne curHana pocTturaet
YCTAHOB/IEHHOIO YPOBHSA Tpurrepa M OJANTENbHOCTW NOrMkun Tpurrepa (8
HC~10 c¢). OnncaHne MeHto Tpurrepa no sIorMke npeacTaBneHo B Tabnuue

HIXe:
BapuaHT .
HacTtpoiika OnwucaHune
Tpurrepa
VICTOUHMIK CH1 Bbicokuin CH1 ycTaHOBNEH KakK BbICOKMNI
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Tpurrepa
Hwnsknin CH1 ycTaHOBNEH KaK HN3KNI
Het CH1 yctaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH2 ycTaHOBNEH KakK BbICOKWNA
CH2 Hwnsknin CH2 ycTaHOBNEH KaK HN3KNI
Het CH2 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CHS3 ycTaHOBNEH KaK BbICOKMNI
CHS3 Huzkunn CHS ycTaHOBNEH KaK HN3KNI
Het CH3 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
Bbicokuia CH4 ycTaHoBNEH KaK BbICOKMNI
CH4 Hwnskunn CH4 ycTaHOBNEH KaK HN3KNI
Het CH4 ycTaHOBNEH Kak HEQENCTBUTENbHbIN
BbibpaHa normka nctoyHmka Tpurrepa Kak
AND
«AND»
BbibpaHa nornka MCTo4HMKa TpUrrepa Kak
nn
«OR»
Jlornka
Tpurrepa
BbibpaHa normka nctoyHmka Tpurrepa Kak
NAND
«NAND»
BbibpaHa normka nctouHmKka Tpurrepa kak
NOR
«NOR»
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iameHeHme Ha
. Tpurrep cpabaTbiBaeT NPy USMEHEHWW NOTUKN
AENCTBNTENbHOE .
Ha OEeNCTBUTENIbHOE 3HAYEHNE
3Ha4YeHMe
iameHeHme Ha
Ycnosuns . Tpurrep cpabaTbiBaeT NPy USMEHEHWW NOTUKN
HeoenCcTBUTENbHOE .
Tpurrepa Ha HeAEeNCTBNTENbHOE 3HaYEHWE
3Ha4YeHme
Ecnun nornyeckuin ctatyc gns BpeMeHU
<,>=#T yOep>XaHus paBHoO <, >, =, # T, To cpabaTtbiBaeT
Tpurrep
Bpems .
8 HC-10 HC HacTpowka BpeMeHn Normkm Tpurrepa
NOrNKWn
MpumeyvaHusa: Ycnosumsa «OonblUe», «MEHbLUE», «PaBHO» WM «HE pPaBHO»

yKas3bIBalOT Ha TO, YTO NOrpeLlHOCTb cocTaBnsieT 6%.

STanbl NOrMYecKkmMx onepauni Tpurrepa mexay KaHanamu:

1) Haxmwute Ha «Trigger» B rmnaBHOM MEHH0, YTOObI OTKPbITb MEHIO TPUITEPA,

BblOEPUTE NTOrMYECKNIA TPUTTEP N3 NEPEYHS TUMOB TPUITepa U yCTaHOBUTE
NOTrNYECKNIA TPUITEP crenyowmm o6pas3om, Kak Noka3aHo Ha pUCYHKe 7-

21:

e Jlornuyeckme yposHu: CH1, CH3: High; CH2, CH4: CH5, CH6, CH7, CH8:
High; (6e3 aTanoHa ansa kaHana norn4eckom onepaunu, BbI6op ypoBHA —
None gnsa Toro, YtTobbl UCKITKOYUTb MOMEXIN TOFMYEeCcKOoW onepaummn);

e Jlornyeckunm BeHTunb: AND;

e Ycnosue: <;
e Jlornyeckoe Bpems: 1 HC.
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Measure Save Cursor Sample Display Trigger Userset

Common Edge PulseWidth N Edge Runt Slope TimeOut i S1 UART S2 UART

PucyHok 7-21. MeHio HaCTpOonKKn NOrnM4eckoro Tpurrepa

OnuncaHme HaCTPOMKW NIOrM4YeCcKOoro Tpurrepa:
HacTpownka ypoBHS normku

NMocne nctouyHmka Tpurrepa Boibepute «High», «Low» n «None» gna kaHana.
CooTBeTcTBYylOLlEE 3HAYEHME YPOBHA Tpurrepa oTtobpa)kaeTcsa B MpaBoOM
BEPXHEM yrny aKpaHa gucnnes.

«High»: ykasbiBaeT Ha 3HayeHWe Bbllle TEKYLLEero ypoBHs cpabaTbiBaHUS

(44 OOV 2
Tpurrepa, 3Ha4oK MHonKaumm : .

«Low»: yKkasblBaeT Ha 3HA4YEeHME HMXe TEKYLLEro ypoBHS Tpurrepa, 3Ha4yokK

nHOnKaunm “”‘

«None»: 3TOT KaHan HegencTBUTENEH.
[MepekntoyeHmne KaHana YpPOBHSI TpUrrepa: KOCHUTECb CTPENKM MO3yHKa
YPOBHSA TpUrrepa nnm ncnonb3ynTe Apabik a8 HaCTPOMKN Tpurrepa

Jlornyeckwme ycnosus
1) «Truex»: TpUrrep Npvi AMEHEHNN NOTNKN Ha ENCTBUTENbHOE 3HAYEHNE

2) «False»: Tpurrep npm wW3MEHEHUN NOrNKN Ha HeOencTBUTENbHOE
3Ha4yeHwune
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ONnTenbHOCTb NMMNynbca TpUrrepa MoXeT ObITb YCTaHOBMIEHA B Anana3oHe

oT8Hc oo 10c.

KocHunTecb nona HacTpOMKN BpPEMEHU ('@ ), 4TOObI OTKPbITb

NHTEPdENC pPEryNNpPoBKN BPEMEHWN W HACTPOUTb JNIOFTMYECKOE BpPEMS.
MoopobHoCcTM cMm. B pa3aene «HacTporka annuTenbHOCTY NMMNYbCan.

6.5 Tpurrep no N-my ¢ppoHTy

Korpga curHan tpurrepa cpabartbiBaeT no N-my dpoHTy nocne ykasaHHOro
BpeMeHUn npocTos, aTo Tpurrep no N-my dpoHTy. OnncaHme MeHto Tpurrepa
no N-my (ppoHTYy NpeacTaBneHo B Tabnumue HMXe:

BapuaHT .
HacTtpoiika OnwucaHune
Tpurrepa
NcTouHUK CH1 YcTtaHoBka kaHana CH1 B kayecTBe NCTOYHIMKA
Tpurrepa curHana Tpurrepa
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YcTtaHoBka kaHana CH2 B kauecTBe NCTOYHMKA

CH2
curHana Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
curHana Tpurrepa
cHa YctaHoBKka kaHana CH4 B kauecTBe MCTOYHMKA
curHana Tpurrepa
Bpems 8HCc~10C Bpems npoctos
HapacTtatowunn HacTtpoika curHana tpurrepa no nepegHemy
dPOHT dpoHTY
OpoHT
Cnapatowjuin .
HacTponka curHana tpurrepa no 3agHemy poHTy
dpPOHT
. YcTtaHoBneH Tpurrep no N-my ppoHTy nocne
N-11 ppoHT 1~65535

BPEMEHM NMpocTos

HacTtpoika kaHana CH1 Ha Tpurrep no 5-my nepegHemy ppoHTy 4yepes 500
MKC. BeinonHuTe cnepyowme oecTBuS:

1) Haxmwute Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,

BbibepuTe Tpurrep no N-my pPOHTY M3 NepeyHss TUMNOB Tpurrepa un

yctaHoBute Tpurrep no N-my ¢dpoHTy cnegywowmm obpasom, Kak

nokasaHo Ha pucyHke 7-23:

e llcTtouHuk Tpurrepa: CH1;

e Bpems: 80 mkc

e  @DpPOHT cUrHana: HapacTaloLWMA;
e N-1n ppoHT: 101

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1
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PucyHok 7-23. MeHto Tpurrepa no N-my ppoHTy

2) OTtperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN
TpUrrep cuUrHana, Hanpmmep, yCTaHoOBUTE YPOBEHb Tpurrepa Ha 1,64 B.

6.6 Tpurrep no KOPOTKOMY MMNYNbCY (paHTy)

Korpa yctaHOBEHbI BbICOKNIA N HA3KWI NOPOTrK, /151 TPUrrepa ncnosb3yeTcs
MMNYNbC, KOTOPbIA MepecekaeT OguH Mnopor, HO He nepecekaeT OpPYrow.
LlocTynHbl ABa TMNa: NONOXUTENbHbIA KOPOTKUIN NMIMYNbC N OTPULATENbHbLIN
KOPOTKWUW MMMyIbC.

MONOXUTENbHBIN KOPOTKUIA UMMYNbC

BbICOKUIM YPOBEHb- « = b = = 4 = = & e o e L1

Hu3kmin ypoBeHb t . J o = S RN
OTpuuaTenbHbI KOPOTKUIA UMMYIIbC

PucyHok 7-24. KpoTkuni Tpurrep

OnucaHme MeHIo TpUrrepa no paHTy NpeacTaBneHo B TabnuLe HUXe:
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BapunaHTt .
HacTtpoiika OnwucaHue
Tpurrepa
CH1 YcTtaHoBKka kaHana CH1 B kayuecTBe MCTOYHMKA
curHana Tpurrepa
cH2 YcTtaHoBka kaHana CH2 B kauecTBe NCTOYHMKA
cCurHana Tpurrepa
NcTouHUK
Tpurrepa
cH3 YcTtaHoBka kaHana CH3 B kayecTBe NCTOYHMKA
CUrHana Tpurrepa
cHa YcTaHoBka kaHana CH4 B kayecTBe NCTOYHMKA
CUrHana Tpurrepa
YcTaHoBKa curHana gns tpurrepa no
MonoxutenbHas
NONOXMNTENBHOMY KOPOTKOMY UMMYbCY
YcTaHOBKa curHana gna Tpurrepa rno
OTpunuaTtenbHas
MonapHOCTL oTpuLaTENIbHOMY KOPOTKOMY UMIY/bCY
YCcTaHOBNEH CUrHanN ana Tpurrepa no
Jlobon NONOXUTENbHOMY, NNOO OTpULaTENbHOMY
KOPOTKOMY UMIYJIbCY
- Tpwurrep npn pNNTENBHOCTM NMNYNbCa CUrHana
<
MEHbLLE OINTEeNbHOCTU UMnynbca T
Tpwurrep npu ANUTENBHOCTY NMMYybCa CUTHanNa
Ycnosus >T
6onblie gNNTENbHOCTU UMNynbca T
Tpurrepa
Tpwurrep npu 4ANUTENbHOCTU NMMybCa CUrHaNa
<>T 6onblue HKHero npegena T1 n meHblue
BepxHero npegena T2
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HeT orpaHnyeHunin gna tTpurrepa no KOPOTKOMY

HeTt
NMMynbCcy
OnutenbHOCTb
nmnynbca 8Hc~10cC HacTtpoiika gnntenbHOCTU nMMynbca Tpurrepa
Tpurrepa

6.7 Tpurrep no HaKJIOHy

PucyHok 7-25. MeHto HaCcTponku KOpoTKOro Tpurrepa

Tpurrep nNo HakMoOHy O3Ha4yaeT 3anyck, koraa dhopma curHana gocturaet
3a[1JaHHOrO YC/IOBUSA BPEMEHW NpW Nepexoae oT OHOro ypoBHSA K Apyromy.

Bpems NoONoXumTenbHOro HakfloHa: BpeMsi, Heobxoanmoe Ona Toro, 4Tobbl
CUrHan nepeLwen oT HU3KOro YPOBHS K BbICOKOMY.

Bpemsa oTpuuyaTenbHoro HaknoHa: Bpems nepexoga opmMbl curHana oT

BbICOKOrIo ypOBHA K HN3KOMY.

Kak nokasaHo Ha pucyHke 7-26.
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------------------------------- Bbicokuin ypoBeHb
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Bpems Bpems
MONOXWUTENBHOIO OTPULATENBHOIO
HaKnoHa HaKIoHa

PuicyHoK 7-26. Bpemsa NonoxmnTenbHoro/oTpruaTelbHOro HakioHa

Ecnn HaknoH curHana TpUrrepa BKJIKO4aEeT B cebs BpeMSA yoep>XaHnd (8 HC ~

10 c), TN Tpurrepa B BEPXHEN YacTh aKpaHa — 3TO TONbKO 3HAYOK %, n

Tpurrep cpabaTbiBaeT Npu OOCTUXEHUNW 3af0aHHOro ycnoBus. Tpurrep no

HaKJIOHY noagxoanT Ons H86J'HO,D,€HVIFI I'IVIJ'IOO6pa3HbIX NN TPpEyroJibHbIX BOJIH.

OnuncaHne MeHto Tpurrepa rno HakJIoHy NpeacTaBneHo B Tabnuue HUXe:

BapunaHTt .
HacTtpoiika Onuncanne
Tpurrepa
cH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHMKA CUrHana
Tpurrepa
cH2 YcTaHoBka kaHana CH2 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
VcTouHmk
Tpurrepa
cH3 YcTaHoBka kaHana CH3 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
cHa YcTtaHoBka kaHana CH4 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
MepegHunin | Tpwurrep ycTaHOBEH Ha MNONOXUTENbHbIN HAKNIOH CUrHana
@OpoHT
3agHun Tpwurrep ycTaHOBNEH Ha OTPULATENbHbIA HAKNOH CUrHana
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Tpurrep yctaHOB/IEH Ha OOHaPYXXEHUN N3MEHEHUS HaK/TOHa

JTrobon
curHana
- Tpwurrep npn BpeMeHN yaep>XXaHUs HakIoHa CUrHana MeHblLue
<
T
Ycnosus - Tpwurrep npv BpeMeHU yaepxaHus HakfloHa curHana 6onblue
>
Tpurrepa T
- Tpwurrep npn BpeEMeEHW yaep>XXaHUs HakKIOHa CUrHana MeHblLue
<>
BepxHero npegena T1 n 6onblue HUXXHero npegena T2
Bpems 8 Hc~10c | YcTaHOBKa BpeMeEHU yaep>XXaHUs HaK/IOHa CUrHana 3anycka

YctaHoBUTE cocTosiHMe HaknoHa CH1 kak Bpemsa HapacTaHus wm

yaepxaHnsa meHee 1 mc. BoinonHuTe cnepylowme AemncTeuvs:

1) HaxmuTe Ha «Trigger» B rnaBHOM MeHI0, YTOObI OTKPbITb MEHIO TPUITEepa,

Bbl6€pI/ITe TpUrrep HakjioHa 13 nepedyHda TurnoB Tpurrepa mn yctaHoBumTe

TPUrrep Hak/oHa cnenyroLmMmM o6pa3om, Kak NoKasaHo Ha pUcyHKke 7-27:

e llcTtouyHuk Tpurrepa: CH1;

e  DpoHT: HapacTaloLWMNA;

e Ycnoswme: bonbLue, YEeEM

e Bpewmsa ynepxaHusa HaknoHa: 1 MKC;

2) OTperynupyinte ypoBEHb TPUIrepa, OTPErynnmpynTe BbICOKUM NN HASKIA

YPOBEHb TpUIrepa,

HaXMuUTe CTpPeNnky Ha 06oumx KOHLax >enoba.

I'IepeKmqulTe YPOBEHDb TpUTrrepa MmexXxay BbICOKUM N HU3KNM.
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PucyHok 7-27. MeHo HaCcTpOMKW TpUrrepa rno HakoHy

Bpemsa yaoep>xaHmnsa HaknoHa MOXET ObiTb YyCTAaHOBNEHO B AMiana3oHe OT 8 HC
no10c.

MpumedaHmne: CtabunbHylo OpPMY CUrHana Tpurrepa MOXHO MONY4YUTb,

TOJIbKO €cnn Bbl6paTb, Bbl6paB KaHasn, K KOTOpomMy noakK/t4eHbl CUrHasnbl, B
KayeCcTBE NMCTOYHUKA TpUTrrepa.

6.8 Tpmrrep no nMMnTY BpemeHm
Tpurrep no NMMMUTY BpeMeHN cpabaTbiBaeT, Korga BpeMs OT NnepecevyeHus

CUrHana v ypoBHsi TpUrrepa u Bbille (Mnv HXKE) ypOBHS TpUrrepa gocTuraet
YCTaHOBJIEHHOIO BPEMEHU, KaK NMokKasaHO Ha pucyHke 7-28:
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PucyHok 7-28. Cxema Tpurrepa no NMMuUTy BpeMeEHM’

OnuncaHne MeHK Tpurrepa no NMMUTY BpeMeHW npenctaBneHo B Tabnuue

HW>Xe:
BapunaHTt .
Hactponka OnwucaHune
Tpurrepa
CH1 YcTaHoBka kaHana CH1 B kayecTBe NCTOYHMKA CUrHana
Tpurrepa
CH2 YcTtaHoBKa kaHana CH2 B kayecTBe MCTOYHMKA curHana
Tpurrepa
VcTouHunk
Tpurrepa
CH3 YcTtaHoBKa kaHana CH3 B kauecTBe MCTOYHMKA cUrHana
Tpurrepa
CHa YcTaHoBKa kaHana CH4 B kayecTBe MCTOYHMKA curHana
Tpurrepa
BbibepuTe anga nogcyeTta BpeMeHU, Korga nepegHnii
MonoxwutenbHasn (POHT BXOAHOr0 CUrHana npoxoauT Yepes YpoBEHb
Tpurrepa.
MonspHOCTb
BbibepuTe anga nogcyeTta BpeMeHu, Korga 3agHunin GpoHT
OTpuuaTenbHas

BXO[HOI0O CUrHana NpoxXoauT Yepes YpoBEHb TpuUrrepa.
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BbibepuTe anga nogcyeTta BpeMeHU, Korga nepeaHuni nnm

Jlrobon 3aHNIN (PPOHT BXOAHOrO CUrHana npoxoamT Yyepes
YPOBEHb TpUrrepa.
Bpewms 8Hc~10cC MpoaoNKNTENLHOCTL TaiM-ayTa

YcTaHOBUTE MNONOXWUTENIbHYIO MNONAAPHOCTb curHana tpurrepa CH1 m

Bpemsa oxumpaHuma 15 mkc. BbinonHuTte cnepgyowme femncreuns:

1) HaxmuTte «Trigger» B rnaBHOM MEHIO, YTOObI OTKPbITb MEHIO TPUITepa,

BblOEpUTE TPUITEP MO NNMUTY BPEMEHUN K3 NEpeYdHsa TUMOB Tpurrepa n

YyCTaHOBUTE TPUITEP NO INMUNTY BPEMEHU, KakK NOKasaHO Ha pUcyHKe 7-29:

e VlcTtouyHuk Tpurrepa: CH1;

e  DpPOHT: NONOXUTENbHbIN;

o [lpoponXxmTenbHOCTb NMmMmmnTa BpemeHun: 100 MKC;

2) OTtperynupyinte ypoBeHb Tpurrepa, 4tobbl obecneunTb CTabunbHbIN

Tpurrep ¢popmbl curHana.
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PucyHok 7-29. Tpurrep no nMMnUTy BpeMeHu’

6.9 Tpurrep no BugeocurLany

MeTtoa Tpurrepa no sBmgeocurHanam 3asmcut oT sugeodopmatoB. O6bIYHO
ncnonbaytotea dopmatbl PAL/625, SECAM, NTSC/525, 720P, 10801 1 1080P.
Tpurrep No BUOeOCUrHany MoxeT cpabaTbiBaTb NMpU pasiNvHbIX 3HAYEHUAX
lKanbl HanpsXXeHWsl, COOTBETCTBYIOLLYIO LUKany HanpsXXeHUss MOXHO
HaCTPOUTb MO Mepe HeobxoammocTu ans HabngeHMsa 3a GOPMOIN CUrHana.
OnuncaHme MeHo Tpurrepa no BUAeoCMrHany NnpeacTaBieHo B Tabnumue HnxXe:

BapuaHT .
HacTtpoiika OnwucaHue
Tpurrepa
CH1 YcTtaHoBka kaHana CH1 B kauecTBe NCTOYHMKA
CurHana Tpurrepa
NcTouHMK
YcTaHoBKka kaHana CH2 B kauecTBe NCTOYHMKA
Tpurrepa CH2
CuUrHana Tpurrepa
CH3
YcTaHoBka kaHana CH3 B kauecTBe NCTOYHIMKA
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curHana Tpurrepa

YcTtaHoBka kaHana CH4 B kauecTBe NCTOYHMKA

CH4
cwurHana Tpurrepa
YcTaHOBKa curHana Tpurrepa no
MonoxwutenbHas .
NONOXNTENBHON NONAPHOCTN
MonapHOCTb
YcTaHOBKa curHana Tpurrepa no
OTpunuaTtenbHas B
OTPULATENbHOW NMONAPHOCTA
625/PAL Tpwurrep Ha ocHoBe curHana PAL
SECAM Tpwurrep Ha ocHoBe curHana SECAM
525/NTSC 3anyck Ha ocHoBe curHana NTSC
CraHpapT
BNAEOCUrHanos 720P Tpurrep Ha ocHoBe curHana 720P (500, 60IMwL)
1080l Tpurrep Ha ocHoBe curHana 1080l (500w, 600 L)
1080P Tpurrep Ha ocHoBe curHana 1080P (241w,
25y, 30y, 50y, 60MML)
Ctpoka JInHum Tpurrepa
Tpurrep no nepegHemy hpoHTY nepBoro 3ybua
HeuyeTHble nons
MMMYy/NbCa B HEYETHbIX MONAX
Tpwurrep no nepegHemMy pOoHTY NepBoro 3ybua
Tpurrep YeTHble nons

nMnynbca B YHETHbIX NMONAX

Bce nons

Tpwurrep no nepegHemMy (pOHTY NEPBOro
HalgeHHOoro 3ybua nmMnynbca
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3anyck no BCeM ropn3oHTasbHbIM

Bce cTpoku
CUHXPOMMMYNbCaMm

Ctpoka 625
(PAL, SECAM)

HeuveTHasn
CTpOKa 263,

YeTHaa CTpoKa

3anyck no ykasaHHOW NMNMHUW B YETHbIX NN
Crpoka| 262 (NTSC) y y
He4YeTHbIX NoNdax

Ctpoka 750
(720P)

Ctpoka 1125
(10801, 1080P)

YcraHoBnte CH1 B KayectBe KaHana Tpurrepa, nNONOXNTENbHYIO
NONAPHOCTb, CTaHAapTHbIN BugeocurHan NTSC, Tpurrep Bo Bcex nonax m
BbINOJIHNTE creAyowme warm:

1) HaxmwuTe Ha «Trigger» B rmaBHOM MEHI0, YTOObI OTKPbITb MEHIO TPUITEPA,
BblbepuTe TpuUrrep no BUOEOCUrHany M3 NEepeyHsa TUMOB Tpurrepa u
yCTaHOBUTE TpUrrep MNO BWAOEOCWUrHany cnegyrowmm obpasom, Kak
nokasaHo Ha pucyHke 7-30:

e llcTtouHuk Tpurrepa: CH1;

e [lonApHOCTL: NONOXUTENbHAaSN;

e CrtaHpapT: 525/NTSC;

e Tpurrep: He4yeTHble nonsa
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PucyHok 7-30. Tpurrep no BugeocurHany

[Mopockasku:

e [lna TOro 4toObl ny4ywie paccMoOTpeTb jAetann ¢opmbl curHana B
BUOEOCUrHane, CHavyana yctaHoBuTe 60/bLUYI0 eMKOCTb NaMSATH.

e Bo Bpems oTnagkum Tpurrepa no BUAEOCUrHany, NoCKosbKy LMEGPOBOWA
ocumnnorpad nmeet MYHKLUUIO OTOOpaXeHss MHOrOypPOBHEBOW LUKabl
CEeporo, pas3nnyHas APKOCTb MOXET OTpaXaTb YaCTOTY Pa3/INYHbIX YaCcTew
curHana. OnbITHblE MONb30BaTENN MOMYT ObICTPO OLEHUTb KayeCcTBO
curHana BO Bpems rnpouecca oTnagkm v obHapyXmTb aHOMasbHbIe
COCTOSIHUS.

6.10 Tpmrrep no ycnoBmsam nocnefoBaTesibHOM LWMHbI

Cm. «Tpurrep v gekogmpoBaHme nocnenoBaTebHOM WWHbI (onuwms)

Fnasa 7. Cucrtema aHanmnsa

B maHHOWM rnaBe copgepXxutcsa nogpobHasa nHdopmayumsa o CUCTEME aHanmsa
ocumnnorpada. PekomeHayeTcss BHUMATENbHO NMPOYnUTaTbh 9Ty rnaey, YToObl
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N3y4nTb PYHKLMN HACTPOWMKKM N paboTy CUCTEMbI aHannia ocuunnorpada
cepun AVT1.

e ABTOMATMYECKOE N3MEpPEHMNE

e lI3mepeHne 4aCcTOTbl HACTOTOMEPOM
e Kypcop

e @daszoBble NNHENKN

7.1 ABTOMaTNYecKoe uamepeHme
HacTpownka namepeHus

[MpoBegnTe nanbUeM CBEPXY BHWN3, OTKPOWTE rflaBHOE MEHIO, HaXMWUTE
«Measure», 4ToObl BONTM B MEHIO nN3MepeHun. B atom mMeH ecTb 23
anemMmeHTa namepeHunin. MeHo namepeHunin, gnucnnen BoibpaHHOro anemMeHTa
N3MEPEHUNS N ONCNNEN 9N1IEMEHTOB N3MEPEHMSA NOoKa3aHbl Ha pUCYHKe 7-1:

O6nacTtb BbIbOpa
n3MepeHus

BbibpaHHble
napaMeTpbl, He
6onee pgecsatu

O6nactb
oTobpaxkeHust
3HaYeHUs1 U3MEPEHWS

PucyHok 7-1. MeHIo aBTOMaTUYeCKOro U3MepeHuns

ABTOMAaTMUYECKOE N3MepeHne

1) Bbibop kaHana: Bbibepute kaHan gns n3amepeHuns Hag MeHo NSMeEPEHNN.
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2) Bbibop mamepeHus: BolbepnTte HyXHbII 9N1€MEHT N3MEPEHNS B MEHIO
N3MepeHNiA. BoiIbpaHHbIM aneMeHT M3MepPeEHUs OTobpaxaeTcs B obnacTtum
oTtobpaxeHus «Selected Parameters» Huxe.

3) OTmeHa anemeHTa wn3mepeHus: B obnactm otobpaxeHusa «Selected
Parameters» H)Ke MEHI0O N3SMEPEHUNI HAXXMUTE HA SNIEMEHT N3MEPEH IS,

o Clear
KOTOpPbIN HeO6XO,D,VIMO yoanmTtb, NN HOXXMWTE Ha KHOMKY -, YyTOOBI
yO0annmnTb BCE 3JIEMEHTbI NSMEPEHNA.

MpumeyvaHme:

N3amepeHna wn matematmdeckme OyHKUUN OyayT nepecymTaHbl  Mnpu
nepemMeLleHNn/MacLLITabnpoBaH U OTKPbITUN/3aKPbITUX KaHaNoB.

Ocuwmnnorpad nmveet GyHKUMIO aBTOMATUYECKOW NaMsaTu namepeHunn. Mpn
BbIKJIIOYEHUM W MNOBTOPHOM 3anycke mnapamMmeTpbl, [obaBneHHble npun
aBTOMaTUYECKOM N3MEPEHUW, HE YOANAKTCH aBTOMaTUYECKI.

Bce namepeHus

MpoBeauTe nanbLeM CHU3Y BBEpX, OTKPOWTE BbiNafalollee MEHI, CM.

PUCYHOK 7-2, HAXMUNTe E YTOObl OTKPbITb BCE 3N1EMEHTbI U3MEepPEeHUs,
0TOOpa3nTe Tekyllee 3HaYeHe n3mepeHus KaHana. lNepeknoumnTte TeKyLLINA
KaHasn, 4YTobbl OTKPbITb BCE SNIEMEHTbl U3MEPEHUa APYrnx KaHanoB, Kak
NokasaHO Ha pPUCYHKe 7-3; LUEeNKHUTE elle pas, YTobbl OTKIOUYUTL BCEe
N3MepPEHMS.

Screen All Meas

PucyHok 7-2. BeinagatoLiee MeHto
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PucyHok 7-3. Bce pesynbTaTbl UISMepeHUs

Bpewms napacranus Bpewms cniaga
BepxHuii ypoBeHb
JlnurenbHOCTD JUHTeNBHOCTE
o OTPHLIATEIBHOTO
Cpennuii ypoBeHb 10 | JIOJIOXKUTENEHOTO
HMITyJIbCa MMITyJIbCa
HwxHuii ypoBeHb
IIepuon

PucyHok 7-4. BpemeHHble napameTpbl

Mepuopg

Bpems nepBoro nosiHOro Uyikia curHana B opme curHana

YacTtoTa

O6paTHas 3aBUCMMOCTb OT BpeMeHU nepmopga

Bpemsa HapacTaHus
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Bpems,, Heobxogmmoe p[Ona HapacTaHus nepegHero ¢(poHTa nepBoro
nmnynbca dopmbl curHana ot 10% oo 90% amnnuTyabl, ¢ NOAOEPXKOWN
NONb30BATENbCKMNX MOPOrOBbIX 3HAYEHNN

Bpems cnapa

Bpems, Heobxoammoe ona nageHus 3agHero (poHTa NepBOro MMMynbca
dopmbl curHana ot 90% po 10% amnauTydbl, C NOOAEPXKON
NONb30BAaTENbCKMNX MOPOroB

3apgepxkka

MoXeT namepsTb BPEMEHHYIO 3a4ePXKY MexXay nepegHuMmy Uam 3agHUMm

dpoHTaMM  Mexay KaHanamu, C  LWecTHaguaTbio  OONYyCTUMbIMU
KOMOWMHaLMNAMN N3MEPEHUA.

— -
3amepxka

PucyHoK 7-5. CxeMa n3amepeHuns 3a0ep>xku

[

1) OTKponTE MEHIO aBTOMATUYECKOIrO M3MEPEHUSA N KOCHUTECH L) yTOObI

NOSIBUIOCH MEHIO Bbibopa asbl.

2) JleBblh KaHan No yMONYaHUIO ABNSAETCHA TEKYLMM KaHanom, a gpyrue
KaHanbl MOXHO BblOpaTh C MOMOLLIbIO OTKPbITOW 061acT kaHanoB (kpome
9TaNoHHOro KaHana). Ecte yeTbipe Bbibopa (ppoHTa: NEPBbIA NEPeaHNn
(POHT, NepBbIv 3agHUIA DPOHT, NOCEAHNI NepegHNI (PPOHT, NOCNeaHNIA
3aQHNN PPOHT.

3) [lNpaBbln KaHan — 3TO KOHTPACTHbIVA KaHan 3afep>XXKn, KOTOPbIA MOXHO
BbIbpaTb Mexay KaXablM KaHanomM M MaTtemMaTU4eckKmm KaHanom. EcTb
yeTblpe BbiboOpa (ppoHTa: nMepBbi NepegHuin PPOHT, MEPBbLIN 3aOHWUNA
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ppPOHT, nocnegHMn NnepegHNIA MPOHT 1 NOCNEAHNIA 3aAHWNA PPOHT.

4) HaxmuTte Ha KHOMKY ok 019 NOATBEPXOEHWS.

MonoXxxntenbHbIA padbounin LK

3HayeHne n3mepeHns NepBoro Lmkna B opme curHana

MonoxutenbHbidi  paboynn umkn = (wmpuvHa /  OANTENbHOCTb
NONOXWUTENBbHOro nmnynbca dopmbl curHana) * 100%

OTpuuyaTenbHbIA pabounin 4Kn

3Ha4yeHune n3mepeHmnd nepBsoro unksia B cbopme ChrHana

OTpuuaTtenbHbIn pabovnin UMk = (LUMPUHa / BANTENbHOCTb OTPULIATENBHOIO
nmnynbca popmbl curHana) * 100%

,D,H MNTENIbHOCTb NMNOJIOXMNTENIbHOIro nmMnysbca

3HavyeHne Wn3MEPEHN MEePBOro MNOMOXUTENBHOrO uUMNynbca B dopme
CuUrHana, B3aToe 3a BpeMs Mexay OByMS TodkamMmm amnantygbl 50%

OnuntenbHOCTb oTpuyuaTenbHOro nvnyJsibca

3HavyeHne wn3MepeHns MepBOro OTpuULATENbBHOro uMMNynbca B dopme
CuUrHana, B3aToe 3a BpeMsi Mexay AByMs TodkamMmun amnnntyasl 50%

LUnpwuHa Bcnnecka

InntenbHOCTb BCNNecka, namMepeHHas no scen opme curHana

Bbi6poc

[MonoxunTenbHbIN BbIOPOC
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MonoxutenbHbi BbiIbpoc =[(Makc. - Bbic.) / amnnntynal*100%
OTpuuyaTenbHbIA BbIGpOC

OTpuuatenbHbi BbIbpoc =[(HK3. - MuH.) / amnnnTyaal*100%

®da3za

NamepeHne BpemeHn. KonnmyectBO BpeMeEHW, Ha KOTOpPOe O[Ha BOJIHa

onepexaeT WAu OTCTaeT OT OpPYyrow, BblpaXeHHoe B rpagycax, roe 360°
COCTaB/IAOT OAVH LK BOJHbI.

[Tepuon

3anepxka
-

PucyHok 7-6. Cxema namepenus ¢asbl

Hanb6onbwnin n3 nnkos
Bo Bcem namepeHumnm dopmbi BOTHbI HAUBONbLLWA N3 MMKOB = MakKC. - MUH.
Amnnuntypa

Bo Bcem namepenunm popmbl BOSHbI aMnnmnTyga = Bbicokas (100%) - Hn3kas
(0%)

Ha PNCYHKE HIXKE NMOoKa3aHbl TOYKN NM3MEPEHNA HanpaXeHNA.
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HacTpowrka Tmna npobHmMkKa KaHana ncnosb3yeTcs a8 HaCTPOWKU eqnHNLbI
N3MEPEHNS AN KaXXAoro BXOAHOrro KaHana: BONbTbl U aMnepbl.

Cwm. pasgen 5.4.4 «<HacTtponka Tuna NnpobHmMKa».

Makc.

HaunGonpmmii AMmumTya
U3 ITIKOB

— Huskuii

MuH.

PucyHok 7-7. IamepeHmne HanpsaxeHuns

Bbicokuin

Bepetcs 100% Bcen hopMbl BOMTHbI U pacCYUTbIBAETCA C MOMOLLbIO MeToaa
MNHUMYyMa/MaKCcuMyMa Unm MeToaa rmctorpammeil.

Hunskun

Bepetcsa 0% Bcewn opMbl BOTHbI N pacCUYNTbIBAETCA C MOMOLLbID MeToaa
MUHUMYMa/MaKcuMyMa Ui MeToaa rmcTorpaMmmel.

Makc.

CamMbll BbICOKMIA NOMOXUTENbHbBIN MUK, U3MEPEHHbIN N0 BCEV (hOpME BOJHbI.

MwuH.

Cambl BbICOKU OTPMLATENBHbBIN NNK, NBMEPEHHbIV N0 BCen (hopmMe BOJHbI.

CpepnHekBagpaTUYHOE 3HaYEeHMe
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icTnHHOE cpegHekBagpaTNYHOE 3Ha4YEHME Mo Bcen (hopmMe BOJIHBbI.
CpepgHekBagpaTu4yHoe 3HayeHue C

icTnHHOE cpegHekBaapaTUYHOE 3HAYEHME NePBOro LykKna hdopMbl BOJTHBI.

CpepHee 3HayeHue

CpenHee apndmeTrnyeckoe no Bcem popme BOJHbI.

CpepnHee 3HauyeHme C

CpenHee apudmeTnyeckoe NnepBoro Lumkia dopmMbl BOJHBbI.

CpepHee 3HaueHue AC

dakTnyeckoe AencTBytollee 3HAYEeHWE MEPEMEHHOro KOMIMOHEHTa BCEW
dopmbl curHana

MonoXxutTenbHbIN HAKNOH

OTHOLIEHME PA3HOCTU MeEXAY BbICOKMM W HU3KUM 3Ha4YeHUsaAMU NepBOro
nepegHero dpoHTa popMbl BOJTHbI K BDEMEHW HapacTaHUS

OTpuuaTenbHbIA HAK/IOH

OTHOLWIEHnE Pa3HOCTU MeXAYy HU3KMM U BbICOKMM 3HAYEHUSIMU MepPBOro
3agHero opoHTa BOMHbI K BpEMEHM cnaga

MpunmeyvaHwme:

Ecnn Ttpebyeman gna mamepeHmsa opma curHana He oTobpaxaeTcsi Ha
9KpaHe MNOAHOCTbIO, B MO3ULUMN M3MEPEHHOro 3HadyeHust oTobpaxkaeTcs
«OTceyeHne B MONOXWUTENbHOM HanpaBneHun» wunn «OTcedeHne B
oTpuLaTENbHOM HanpaBleHNN».
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[Mpn paboTe maTemaTnyeckom pyHKUMIN, ecnn popma curHana UCXogHoro
KaHana oTtobpaxaeTcs NMOMHOCTbIO, a pacyeTHas ocuuiorpamMma KaxeTcs
BbIXOOSLLEWN 3a Npefesnbl 3KpaHa, 3TO He BAMNSAET Ha 3HAYEeHWE N3MEPEHUS
pacyeTHON ocUMNIorpaMmel.

Ecnn wncxooHbIM KaHan OTCEYEH, 3Ha4YeHue W3MEPEeHUst pacyeTHOWM
ocuUMNNOrpaMmbl SIBASETCA 3HAYEHMEM WMCXOOHOro KaHana BO BpeMms
oTceveHuss GOpPMbl BOSTHbI Ha 9KpaHe.

CtatmcTumka

[MpoBeguTe NanbLEeM CBEPXY BHU3, YTOObI OTKPbITb IMTABHOE MEHIO, HAXMUTE
Ha «Measure», 3aTem BblbepuTe «Statistics», 4TOObI BOWTW B MEHIO
ctatuctukn. Ocumnnorpad noagepXmBaeT CcTaTUCTUKY W oTobpaxkaeT
TeKkyLlee 3HaYEHME HECKOSIbKUX PE3YNbTaTOB U3MEPEHWIA, BKTHOYasa CpeaHee,
MaKCMManbHoOe, MUHUMaNbHOE, OTK/IOHEHME W KONmyecTBo. Konmn4vecTBo
otcyeToB MoxeT gocturatb 10 000 pas. Haxmunte Ha KHonky «Reset», 4ToObI
OUYNCTUTb NCTOPUNYECKMNE JaHHbIE BCEX 9/IEMEHTOB M3MEPEHUS U BbINOSTHNTb
CTaTUCTUKY CHOBA, Kak NokasaHo Ha pucyHke 7-8:

PucyHok 7-8. CtaTtnctumka
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7.2 iamepeHme 4acToTbl YaCTOTOMEpPOM

OTkpowTe rnaBHOe MeHIo, HaxmuTe «Measure» n «Counter», 4yTobbl BONTU B
MEHIO HaCTpOeK annapatHoro 4acTtotomepa, WU BbibepuTe KaHan pgns
N3MEPEHUNS, KaK MOKasaHO Ha pUCyHKe 7-9. 3HayeHune Wn3MepeHus
oTobpa)kaeTcsi B BEPXHEM NEBOM YI/ly 3KpaHa, Kak rnokasaHo Ha pUcyHKe 7-
10.

Measure Save Cursor Sample Display Trigger Userset

Common Statics Setting

Frequency
Meter

PuicyHoK 7-9. OTKpbITUE MEHIO U3MEPEHWIA YacToToOMEpa

PucyHok 8-10. /IamepeHne 4aCToTOMEPOM

7.3 Kypcop

AKTUBUPYNTE KYPCOP W MNOMECTUTE €ro Ha TO4YKYy WN3MEPEHUs, 4YToObI
npoYnTaTb 3Ha4YeHMe uamepeHuss popmbl BoNHbl. CyulecTByeT OBa Tuna
KYPCOPOB: FOPU30OHTaNIbHbI N BEPTUKANbHLIA Kypcop. [OpU3OHTasNbHbIN
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KypCop U3MepsieT BENNYMHY BEPTUKANbHOIO HanpaBneHuns, a BEPTUKaNbHbIA
KypCop n3mepsaeT BENNYHY FrOPM30OHTaNbHOMO HanpaB/lieHNA, Kak NoKa3aHo
Ha pucyHke 7-11.

PucyHok 7-11. OnncaHme namepeHuns Kkypcopa
NMpumevaHme:
[TokasaHue A: nokasblBaeT pasHuLy Mexay AByMsS NONOXKEHUSAMU Kypcopa.
[MokazaHua HanpsbkeHnss nocne Y1, Y2: yka3blBalOT MOMOXEHME
aKTUBUPOBAHHbIX TOPU30HTalIbHbIX KYPCOPOB OTHOCWUTESIbHO HYNEBOrO

noTeHumana.

[MokazaHusa BpemeHn nocne X1, X2: ykasbiBatoT NOMIOXEHNE aKTUBNPOBAHHbIX
BEPTUKAJIbHbIX KYPCOPOB OTHOCUTENBHO TOYKIW TpUrrepa.

1/AX: 4acToTa

BkntoueHne BepTMKanbHOIO Kypcopa: KOCHUTEChb 3Hauyka kKypcopa KEEs

YTOOblI OTKPLITb BEPTMKANbHbIE KypCOpbl. 3HAYOK OyLeT BKIHOYEH U
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aKTNBUPOBaAH.

BbikntoueHne BepTMKanbHOrO Kypcopa: KOCHUTECb 3Ha4yka Kypcopa -
YTOObI OTK/TIOYNTb BEPTUKANbHbIE KYPCOPBbI.

Haxmute Ha NMHMIO uWHOMKaTOpa BEepTUMKAaNbHOroO Kypcopa, 4YToObl
NepekloYnNTb KypCcopbl.

X2:500.0 ps

AX:1.003 ms
1/AX:996.7 Hz

PucyHok 7-12. None Bbibopa BKNOYEHWS U BbIK/TIOYEHNSA Kypcopa

OnuncaHusa BEPTMKaNbHOro NepeMeLLeHns Kypcopa:

1) OpHMM NanbuUeM HaXMUTE U yOepPXMUBaMTE NMHNIO MHOMKATOPaA Kypcopa
Ha 3KpaHe, YToObl BbINONHUTbL FPYbYyI0 HACTPOWKY Kypcopa. Haxmute Ha
KHOMKY TOYHOW HaCTPOWMKWM B HMXHEM JIEBOM Yr/ly 9KpaHa, 4ToObl
BbINOSIHUTb TOYHYIO HACTPOWKY TONIbKO YTO HACTPOEHHOIO Kypcopa.

2) CoepnvHeHMe ¢ KypCcOpoM: Korga Kypcop akTUBMpPOBaH, NpoBeanTe OByMS
nanbLuamMmm n BOMOUNTE B COCTOSIHUE COEANHEHMNS C KYPCOPOM.

MpumeyaHne: BO BpemMsa MpoLecca CKONMbXEeHUA Tekylasa onepauus
N3MEHSIETCA, €CNN TONbKO MepBble ABa Nanblia He MOKWHYT aKpaH. Ecnu
OAVH naneL, NoKMHET 3KpaH, a Apyron nanew, ocTaHeTCs, TeKyLL|as HacTpolika
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coegunHeHnA Npoao/IXXNTCA.

BknoyeHwme/BbIko4YeHE 1 akKTBaLA TOPN3OHTANTIbHOIO KypCcopa

BkntoyeHne/BbIK/IIOYEHNE TFOPU3OHTANbHOIO Kypcopa, nepek/toyeHmne,
aKkTMBauusa U1 onepaunn MNepeMelleHns, aHanornyHble onepaunsam
BEPTMKaNbHbIX KYpPCOPOB, 3[eCb NOAPOOHO He onucaHbl. Ona nony4yeHus
noapobHON NHboPMaLMK CM. pa3aen No BEPTUKaIbHbIM KYPCOpPaM.

[Mpunmep ncnbiTaHUs Kypcopa
Korpga BepTukanbHble Kypcopbl akTUBMPOBaHbI, Ba Kypcopa rnepemMeLlarTcs
BMecCTe, 4TOObl MPOBEPUTb W3MEHEHUS [JINTENbHOCTM WMMyAbCa B

nocnenoBaTesibHOCTU MMIMYNbCOB.

PucyHok 7-13. dnnTtenbHOCTb nMMynbca PucyHok 7-14. /IamepeHmne Kkypcopom B
npv N3MepeHn Kypcopom pexunme XY

B ropusoHTanbHom pexunme XY kypcop X otobpaxaeT 3HadyeHmne CH1 (V nnn
A), a kypcop Y oTtobpaxaeT 3HayeHne CH2 (V unn A).

7.4 ®a3oBbie NNHEMKN

Pa30Bbie NNHEWKM MNOMOratoT N3MEPUTb CUHXPOHWU3ALMIO LMNKINYECKOW
dopmbl curHana Ha ocuunnorpamme. ®azoBble NUHENKWN BbIMOMHAKOT
N3MEPEHNS OTHOCUTENbHO Hayana W KOHUA YKa3aHHOro BPEMEHHOro
nHTepBana. B none HacTpoek pazoBon nnHenkn ectb Number of cylinder n
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Angle. [1na Toro 4Tto6bl MCNONbL30BaTb (Pa30Bble NMHEWKW, NepeTaLUnNTE ABe
pyyKin pa3oBon NNMHENKK Ha (OPMY BOJTHbI U3 NX HEAKTUBHOIO MNOSTOXEHUS.

Number of cylinder.(1~12)

Angle(50°~1800%)

oK

PucyHok 7-15. Kypcopsb! ¢hasbl

FfnaBa 8. 3axBarT M300paxeHMsa 3KpaHa, €MKOCTb
namaTyM M XxpaHeHme (popmbl curHana

B aTtom rnaBe copgepxutca nogpobHas nHdbopmaunsa o yHKUMM 3axBaTa
N300paxeHnNs aKpaHa N eMKOCTMN NamATn ocumnnorpada. PekomeHayeTcs
BHMMAaTENbHO MpoYuTaTh 9Ty rnaBy, YTOObl N3Y4YUTb CUCTEMY XPaHEHUS
ocuwunnorpada cepum AVT1.

DyHKUMSA CHMMKa N306paxeHns akpaHa

Bupeosanucob

XpaHeHune hopmMbl curHana

CoxpaHeHume HacTpoek
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8.1 OyHKLMA CHAMKA N306paXKeHMA IKpaHa

OyHKUMA CHUMKA WnN3006paxeHnss aKpaHa MOXET JlIOKallbHO COXPaHATb
MHpOopMaUMIO O TekyleMm n3obpaxeHnn Ha akpaHe gucnnesa B dopmarte
n3o06paxeHuns.

CHMMOK aKkpaHa: Haxmunte Ha 3Haq0|<-, 4yTOObI COenaTb CHUMOK 9KpaHa
B nHTepdence npunoxeHmsa «Oscilloscopey». Vinn gBaxabl HAXMUTE KHOMKY
nnTaHus, 4Tobbl caenaTb CHUMOK 3KpaHa ntboro nHtepdenca.

PucyHok 8-1. 3axBaT n3obpaxeHus aKpaHa

Bpemel-u-laﬂ MeTKa 1 NHBepCuA LBeTa

Ocuunnorpad nmeeT YHKUUIO NHBEPTMPOBAHMA LBETOB U gobaBneHus
BPEMEHHbIX METOK K CKpuHwoTamMm. OTKpOWTEe rnaBHOE MEHI0, HaXMuTe
«Save» n Bongmte B MeHio «Picture», no XenaHumlo OTKIYUNTE/BKIIOYNTE
KHoMKkn « Timestamp» n «InverseColor.
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PucyHok 9-2. BpemeHHasa MeTka 1 UHBEPCHbIN LBET

DyHKLUMA 3ancy BUOEO NOX0Xa Ha (pyHKLMIO 3axBaTa N306paxxeHns aKpaHa,
a oTobpaxaemasi WMHoOpMauMs TeKylero 9aKpaHa MOXET XpPaHUTbCS
NokKanbHO B Bugeodopmare.

MeTop 3anucu BUaeo — NPoBeAVTE NasbLEM CBEPXY BHU3 B NMPUTOXEHNH,
OTINYHOM OT ocumnnorpada, oOTKPONTe BbiNafalroLlee MeHI, HaXXMUTE Ha
9KpaH 0515 Hayana 3anmcu N BbIMOJHUTE 06paTHbIN OTCYET TPWU CeKyHObl 1S
3aBepLUEHNs 3annucK BUOEO, Kak Noka3aHo Ha pucyHke 9-3. 3anmcb MOXHO
OTMEHWUTb, HaXaB Ha TPEYrosibHy0, KPYrny WNN KBagpaTHYK KHOMKY B
HWXXHE YacTu 9KpaHa 10 OKOHYaHWs 06paTHOro oTcyeTa.

Bo Bpemsa 3anmncum Bnaeo MoXHO 3aBeEPLUNTb 3anncb, HaXKaB Ha BpeMsi 3arnmcum
BUOEO B JIEBOM BEPXHEM Yrny akpaHa. Inn MoXHO BbINTW N3 nHTepdenca
npunoxeHmsa ocumnnorpada, 4tobbl OTKPbITb BbliNagatoLlee MEHIO, U HaXaTb
«Stop Recording», 4yToObI 3aBEPLLUNTbL 3aNChb BUAEO.
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PucyHok 8-3. MeToa Bngeosanucu PucyHok 8-4. Bugeosanucb

[MogpobHyto nHbopmMaLmMo 0 NPOCMOTPE BUAEO CM. B pasgene «lanepes».

8.3 Xpanenme popmbl curHana

Ocuunnnorpad MOXET COXpaHATb DOPMYy CUrHanIa aHanoroBoro KaHana wunn
MaTemMaTM4yeckoro KaHana nokanbHo mnn Ha USB-ycTtpoinctee. Tun dainna
moxeT 6biTb WAV, CSV nnm BIN.

Ocuwmnnorpad npegocTaBnsAeT YeTbIPe 9TaNIOHHbIX KaHana, KOTopble MOXHO
Bbl3BaTb Ona 3arpy3kn ¢anmnos ¢dopmata WAV B aTanoHHbIM KaHan wn
OTKPbITUS 9TaNOHHOIO KaHana Aans oTobpaxeHus 9STanoHHOro opMbl
curHana.

CoxpaHeHwme cana aTanoHa
[MpoBeonTe NanbLEM CBEPXYy BHU3, OTKPOMTE rNaBHOE MEHIO N HaXMuTe

«Savey, 4YTobbl OTKPbITb MeHID. CoxpaHuTe MHTepdENC aTanoHHON HOpPMbI
CUrHana gns ykasaHHOro kaHana cnegyowmm obpasom:
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PucyHok 8-5. CoxpaHeHune nHtepderica aTanoHHom ¢popmbl curHana kaHana CH1

PacnonoxeHwue: xpaHuUTCs nokanbHO 1 Ha USB-ycTponcTse.
Twunbl pannos: WAV, CSV un BIN.

msa damna: HayanbHoe nmsa danna otobpaxkaetTca Kak: rog + Mmecs, + AeHb
+ CEPUMHbIN HOMEpP XpaHunuwa. Haxmute Ha none nmerHn danna, 4TobbI

OTKPbITb BUPTyasibHYO K1aBuaTypy, HaXXKMUTE Ha , yTOObI YOANUTL NMSA
danna, n NCNoNb3ynTe BUPTYanbHYIO KaBuaTypy, YTOObl NepemmMmeHoBaTb
dawmn.

CoxpaHutb: Haxmunte «Saver, 4ToObl COXpaHUTb (haiin aTanoHa u OTKPbITb
BCNnbiBawoLWlee coobuleHne 06 ycnewHomM coxpaHeHun. [locnegHuia
COXpPaHEeHHbIN dann bygeT oTobpaxaTbCA B BEPXHEW 4acTL BbI3BAHHOIMO
MEHIO.

CoxpanunTb B: Haxxmute kHonky R* (R1, R2, R3, R4), 4Tob6bl COXpaHUTb TEKYLLYIO
dhopmMy curHana KaHasna HenocpeacTBEHHO B COOTBETCTBYIOLLMIA 9Ta/IOHHbIN

KaHan, 1 nosiBmuTcsa coobuieHme 06 ycrnewHoM CoOXpaHEHUI.

Haszag: HaxmuTte «Back», 4To6bl BEpHYTbHCS Ha NpenblayLunia ypoBEHb.
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Cnoco6 1: HaxxmunTe Ha KHOMKy «Save»

B meHto «Save Reference Waveform» Bbibepute bopmy curHana B kaHane gns
coxpaHeHwus, BbiIbepunTe MecTo coxpaHeHus hamna, Tun danna n nmsa danna,
a 3aTeM HaXXMUNTE KHOMKY «Savey, YTobbl COXpaHnTb hain 3TanoHHON opMbI
curHana.

CoxpaHuTe aTanoHHyo (hopMy CUrHana, BbINMONHWB CrieayoLwmne warn:

1) Tekywwmin KaHan ycTaHaBNMBAETCA KakK KaHan ANnsi COXpaHeHns, KOTOPbIN
MOXET BbITb aHaNI0roBbIM, MaTEMATUYECKNM NN 3TaIOHHbIM KaHanoM.

2) B rnaBHOM MeHI0 HaXXmMmuTe «Savey, YTOObl BONTUN B MEHIO COXPaHEeHUS.

3) B MeHI0 coxpaHeHusa HaxmuTe «Save», YTOObl OTKPbITb MEHIO «Save
Reference Waveform» v BbINONHUTb cnegyoLnie HaCTPOMKN:

e MecTo XpaHeHNA: NOKalbHO.

e Bbibop Trna danna: WAV.

e Bgopg nmeHun dpanna: CH1.

4) Haxmute «Save», 4ToObl coxpaHuUTb damn aTanoHa. MoaBUTCA OKHO C
coobueHmnem 06 ycnewHOM COXpPaHEHUW.

Ecnun dann satanoHHoW opMbl cUrHana Heobxogmmo coxpaHutb Ha USB-
ycTpomncTee, ocuuniorpad AomkeH ObiTb noakntoveH K BHewHemy USB-
ycTpomcTBy. [locne nogkntoyeHUss MECTOM COXpPaHEHUS 9TasIoHHON OPMbI
curHana npegnoyTmnTenbHo aensetcsa USB-ycTponcTeo.

Ha KonmyecTtBO COXpaHEeHHbIX @annoB 3TanoHHbIX OPM CUrHanoB
OrpaHNYEHNIN HE CYLLIEeCTBYET.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



173

Cnoco6 2: Haxxmute KHonky R*

B meHto «Save Reference Waveform» HaxmuTte kHonky R* (R1, R2, R3, R4),
4TOObI COXPAHUTb OCUMNNOrpamMmMy TEKyLlero KaHana HenocpeacTBEHHO B
COOTBETCTBYIOLLMNI STANOHHbIA KaHan, NossBUTCA coobLleHne 06 ycrnewHom
coxpaHeHun. Vima daina otobpaxaetca kak Ref* B aTanoHHom kanane (* -
9TO COOTBETCTBYIOLLEE NMSA 3TANOHHOro KaHana). @anbl 3TanoHHbIX opM
CUrHanNoB, COXPaHEHHble 3TUM MeToaoM, OyayT nepesanncaHbl Mocne
3arpysku Apyrumix aTanoHHbIX CUTHANOB N HE CMOTYT ObITb BOCCTAHOB/EHDI.

Cnoco6 3: Haxxmute Ha kKHonKy «Quick Save»

=N
=1 I

Ouick Save

Haxmunte Ha B HWXHEW 4acTn 39KpaHa, 4YToObl COXPaHWUTb BCE
ocuMnnorpamMmbl KaHana B Ka4eCTBE 9TaNIOHHbIX OCLMIIOrpaMM 1 3axBaTUTb
n3obpaxeHme Tekywero akpaHa. MimeHamun caninoB ABNAKOTCS HayanbHble

MMeHa (panoB Mo yMoa4aHuio.

YnpasneHue aminamm 3TasIOHOB

B meHemxepe danoB OTKPOWMTE curHanbl B hamne knaccudumkaumm, 4tobbl
yrnpaBnsTb 9Ta/lIOHHbIMWN (aiiaMmmy C MOMOLLbIO TakMxX onepauui, Kak
KOMMpoBaHWe, Bbipe3aHue, yaaneHue, nepemMmeHoBaHue, cxxatme u T. 4., Kak
NnokasaHoO Ha pucyHke 9-4. Boibepute dainbl 9TasloOHOB N HAXKMUNTE KHOMKY
KOP3WHbI, 4TOObI yoanntb nx. Haxmumnte «More» B HMXHEN 4YacTu 3KpPaHa,
HaxXxmuTe «Rename», 4YToObl OTKPLITb BUPTYaNbHYIO KNnaBmaTypy N MUSMEHUTb
nmsa danna atanoHa. Haxmumnte «Compressy», 4TobObl OTKPbITb 3KPAHHYO
KnaBuaTtypy, n Beegute nma danna gna cxatumsa. MNpu nogknoyeHmnn USB-
ycTponcTtea dannbl ¢ ocuunnorpaga MOXHO nepemectntb Ha USB-
YCTPOWCTBO.
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PucyHok 9-6. YaaneHune aTanoHHbIX pannos
damnbl CSV
CrtpykTypa cpamna CSV

PopmaTt CSV coaepXnT OCHOBHYIO MHOPMaLMIO O COXPAHEHHbIX AaHHbIX:
BPEMS COXpaHeHuns, nMsa dana, oinMHa gaHHbIX, MHTepBasn BblIOOPKU, BpeEMS
Tpurrepa, UCTOYHUK, BEPTUKANbHbIA MacwTab, BEpPTUKaNbHOE CMELLEHME,
TOYHOCTb MO BepTUKanu, CTPOYHasa pa3BepTka, TOYHOCTb MO rOpPU3OHTaNw,
KpaTHOCTb NPOOHMKa.

[aHHble n gnnHa danna CSV moryT 6biTb coxpaHeHbl B 06beme ao 360 K.
Ecnn pnnHa 3anucm ocumnnorpada nnm otobpaxaemMbix OaHHbIX MEHbLUE
360 K, mnuHa paHHbix B danne CSV mM3meHseTca COOTBETCTBYIOLLM
obpasom.

MakcumanbHOe n MMHMUMAanbHoe 3Ha4YeHusa B pamnax CSV

[Mpwn BbINONHEHNN N3MEPEHNIA MUHUMANIbHOIMO M MaKCUMalibHOro 3Ha4YeHUN
3HayeHma «Min» n «Max» oTobpaxaemble Ha 9KpaHe pe3ynbTaToB
N3MepPeEHU, MOryT He oTobpaxaTtbcesa B pamnax CSV.
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[NosicHeHne: ecnu 4acToTa AMCKpeTU3aumnm ocuwunnorpadga coctasnset 1
[BbI6/C, BbIOOpPKA BbINONHAETCA Kaxpable 1 Hc. Ecnn ropmsoHTanbHoe
MacLuTabupoBaHme yctaHoBneHo Ha 10 MKkc/aen, Ha 9kpaH 6yaeT BbiBeAeHO
110 MKC gaHHbIX (Mpy ycnoBuwn, 4To Ha akpaHe 11 geneHuin). YTobbl HaNMTK
obulee konmyecTtBO BbIGOPOK, ocuwnnorpady notpebyetrca: 110 MKC X
1IBbI6/Cc = 110K BbIGOpOK. [Ans otobpaxeHumsa 110K Bbibopok ocumnnorpady
notpebyetca ctonbey pasmepom 1280 nwukcenen. Ocuwunnorpad
neunmmpyet 110K Bbibopok B 1280 nukcenbHbIX CTONOLOB, 1 9Ta geummaymns
OyneT oTcnexmBaTb MUHMMAaIbHbIE N MaKCUMalbHble 3HAYEHUSA BCEX TOYEK,
NpeacTaBNeHHbIX B NOOOM 3agaHHOM cTonbue. BT MUHMMANbHbIE W
MaKCuManbHble 3Ha4YeHUs ByayT oTobpaxaTbCcs B 4aHHOM CTonbLe aKpaHa.

icnonb3ymnte aHanornMyHbIN NPOLIECC A1 COKpAaLLEeHUNA COOpPaHHbIX JaHHbIX,
4yTOObI NONYYUTb 3anMCU, KOTOPble MOXHO WCMONb30BaTb AN Pa3/INYHbIX
aHanM30B, HanNnpumMmep namMepeHuns N gaHHble B dopmate CSV. 3ta 3anuchb
aHanmsa (uWnn 3annucb n3MepeHnsa) HamHoro 6onbwe 1280 U MOXeET
dakTndeckn cogepxatb Ao 60 000 Toyek. OgHaKo, Kak TObKO KONMNYECTBO
cobpaHHbIX To4yek npeBbicuT 60 000, HEOOXOAMMO NCMNOMb30BaTb KAKOW-NNOO
MeTon waBneveHUs. KoapduumeHTbl MOHMXEHMSA, WCMOoNb3yemble s
co3paHua CSV-3anucen, HacTpoeHbl Takmm obpa3om, 4Tobbl obecnednTb
HaUNYy4LlYy0 OLEHKY Bcex 06pasuoB, NPeacTaBNEHHbIX KaXOowW TO4YKOW B
3anucu. loaToMy MUHMMAaNbHbIE N MakKCMManbHble 3HAa4YeHUs He OyayT
oTtobpaxaTtbca B CSV-danne.

8.4 CoxpaHeHme HacTpoek ocyunnorpacga

Ocuwunnorpad nogaepXmBaeT coxpaHeHne Ao 10 Tekylmx HacTPoeK W
BOCCTaAHOBNEHME NX OOHOW KNaBULLEN.

OTKpoOInTE rNaBHOE MEHI0, HAXMUTE Ha «Save» N BONANTE B MEHIO HAaCTPOeEK,
KaK nokasaHo Ha pucyHke 8-7.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



176

Measure Save Cursor Sample Display Trigger

Wave Picture

Recovery JSERSET_1 Recovery

Recovery US| 3 Recovery

USERSET_4 Recovery USERSET_5 av Recovery

USERSET_6 Recovery S| ] Recovery

USERSET_8 Recovery Us 9 Recovery

PucyHok 8-7. CoxpaHeHune HacTpoek ocumnnorpada

KocHuTtecb obnacTtu 4yepHoro nons, 4tobbl NepenmmeHoBaTb COXPaHEHHbIe
HaCTPOWMKW, HAXXMUTE KHOMKY «Saver, YTobbl COXPaHWTb, KHOMKY «Recovery»,
4YTOObl BOCCTAHOBUTb HACTPOWKMW.

Fnasa 9. MaremaTrmueckme onepayvivi M 3TaJIOHHbIA
KaHan

B aTon rnaBe copepXxmtcs nogpobHas mHdopmauma o mMaTtemMaTn4ecKux
onepaumsax n 9TaNnoOHHOM KaHane ocuuniorpada.

PekomeHayeTcss BHMMATENbHO MpoyuTaTbh STy rNaBy, 4YTOObl N3Yy4UnTb
dYHKUMM HACTPOMKMN N MaTeMaTUveckme onepaumnmn STaNOHHbIX KaHanoB
ocuwunnorpada cepum AVT1.

e PacuyeT ABONHON (POpMbl CUrHana

e lamepeHune BINO

e Bbi30oB 9TanoHHOW hopMbI CUrHanNa
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9.1 Pacuer aoBoMHOM (hopMbI CMIrHana

PVIOyHOK 9-1. (DOpMa CurHana MmatemMaTmn4ecKoro KaHana

OT1o6pakeHne pacyeTHOM OCLMNIOrpaMMbl

[MpoBeanTe nanbLUemM BBEPX UM BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl
BOMTM B obnactb BblbOpa BTOPOro kaHana. Haxmwmte Ha nporpamMmmHyto

KnaBuLLy . 4yTOObl OTKPbLITb MaTeMaTuyeckunin kaHan. lNocne oTKkpbITUA
pacyeTHOM oOCUMNNOrPaMMbl  aBTOMATUYECKN OTKPbIBAETCS CENEeKTop
TeKyLLero KkaHana.

npOBeD,VITe nanbuem BJ1€EBO MO 3Haq|<y. mMaTemMaTn4eckKoro KaHana, 4YTOObI
OTKPbITb MEHIK MaTemMaTn4ecCckmx KaHanoB. I'Ip|/| nepBomMm OTKPbITUN
mMaTtemMmatTmndeckaa onepaumna no ymos4aHKO  yYCTaHaBJ/IMBAE€TCA  Kak
OBYXKaHa/lbHOE BblHNCNEHWNE.

Mopackaska maTtemMaTnyecKom onepaymm
Ecnn aHanoroBbil KaHan vnm matemaTtumyeckas yHkUma obpesaHbl (He
NONTHOCTbID OTOOpaxaltTCcA Ha 93KpaHe), pe3ynbTaT MaTeMaTUdeckom

dyHKUMK Takxe byaeT obpesaH.

[Mocne oTob6paxeHUA pacyeTHOW OCUWINOrPpaMMbl KOCHUTECH 3HauYka
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KaHana, 4ToObl 3aKpbiTb WCXOOHbIA KaHan pnna Jsydlero npocMoTpa
pacyYeTHOW ocLUIIOrpaMMbl.

BepTukanbHyl0o 4YyBCTBUTENIbHOCTb W  CMELLEHMEe Kaxaoro KaHana,
Yy4acTBYIOLLEr0O B MaTeMaTU4eckol YyHKLUUK, MOXHO HacTpouTb [AOns
yno0CcTBa NPOCMOTPa N M3MEPEHUS PAaCYETHOIN OCLUNNIOrPaMMBbl.

Ocumnnorpammy MmatemMaTny4eckom pyHKLUY MOXHO N3MEPUTb C MOMOLLbIO
dyHKumm «Cursor» n «Measuren.

HacTpoiika pacyeTHoM ocunniorpaMmmbl

1) Haxmute 3Ha4yoK BepTMKaNbHOW YyBCTBUTENIbBHOCTU MaTemMaTun4eckoro
KaHana, HernocpeacTBEHHO KOCHUTECb PaCYeTHOW ocLUMNIorpaMmMbl U
3HaYka MHOVMKALMM MaTemaTudeckoro kawana IM> u  ycrtaHoswTe
MaTeMaTMYeCcKnii KaHan B Ka4eCTBE TeKYyLLIEro KaHana.

2) MopapobHyto nHpopMmaLmio o nepeMeLleHn, PENYTMPOBKE BEPTUKANbHOW
YyBCTBUTENLHOCTWN, PETYINPOBKE CTPOYHOW Pa3BePTKN U BEPTUKASIbHOM
pacLUMPEHNN 3TANIOHHOINO0 3HAYEeHUs1 MaTeMaTMYeCKOro kKaHana CM. B
«rnase 4 [opn3oHTanbHas cuctema» 1 rnase 5 «BepTukanbHas cucteman.

3) BepTukanbHaa 4YyBCTBUTENbHOCTb, €AVHMLA W3MEPEHUNA N CTPOYHas
pa3BepTKa, COOTBETCTBYIOLLME pacyeTHOM ocuwunnorpamme,
oTtobpaxatTca B obnactm martemaTmyeckoro kaHana. [loapobHyto
nHpopmaumto cm. B pasgene «OnucaHme wuHTepdenca agucnnes
ocuunnorpadan.

EAnHMUbI n3mepeHna pac4yeTHbIX OCLMAIOrpaMm

Vicnonb3ynTte none «Probe Type» B MeHI0 KaHana, 4Tobbl HACTPOUTb EANHNLLY
n3mepeHus KaHana (cm. rnaesy «HacTtpomka Tmna npobHuka») n Bbibepute

BonbTbl nn AMnepbl B Ka4ecTBe eAvHULbl U3MEPEHUSA KaXOoro BXOAHOro
KaHana. EOuHWUbl M3MepeHuns mMaTtemMaTmndeckmx QyHKUMA curHana
BKJ1HOYaloT:
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MaTtemaTnyeckas EonHnya
dyHKLUMA n3mepeHuns
+/- V, A,
X VvV, AA,W

+ V/V,V/A, A/A AN

Tabnuua 9-1. Cnncok eguHUL, U3MepeHnss MaTteMaTNYecknx QyHKLNIA

[MpunmedaHmne: ecnv eANHULbI N3MEPEHNSA ABYX ONepaLuii UICXOAHbIX KAHaNnoB
pas3NIN4Hbl, WU KOMOWHaAUMA eOguHNL, WN3MEPEHNa He MOXeT ObiTb
NOEHTNONLUNPOBaAHa, eAuHMLA W3MEPEHU MaTeMaTUYeCKOW yHKLUMN
O6yneTt oTobpaxaTbca Kak? (He onpeneneHo).

MaTtemaTnueckume onepartopbl

MaTemaTnyeckme onepaTopbl BbINOMHAT apudMeTyeckme onepaumm Ha
aHanoroBbIX BXOAHbIX KaHanax.

Cno)xeHwve viin BbluTaHMe
B cnyyae Bbi6opa cnoXXeHus i BblYUTaHUA 3HA4YEHUS UCTOYHUKOB (hyHKLI

1 n 2 6yayT cknagblBaTbCA NN BblYNTATbLCA TOYKA 3a TOYKOW C OTOBpaXxeHmnem
pes3ynbTaToB.
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PucyHok 9-2. MatemaTtunyeckas onepauus cnoxeHuns CH1 n CH2

YMHOXeHune nnn geneHne

[Mpwn BbIGOPE YMHOXEHUNA NN AENEHNSA 3HAYEHUS UCTOYHUKOB (PyHKLMIA 1 1
2 6ynoyT yMHOXaTbCs UMM OENNTbCA TOYKa 3a TOYKOM C OTOOpaxeHuem
pes3ynbTaToB.

YMHOXEHWE NCNOoNb3yeTcs NPY NPOCMOTPE COOTHOLLIEHUSA MOLLIHOCTW, ECNN
OOVH W3 KaHaNI0B NPONOPLMOHAaNeH TOKY.

9.2 Namepenme BINO

PyHkuma BIND ncnonb3yeTca ons BblMUCIEHMNA GbICTPOro npeobpasoBaHUs
Pypbe C MCNONbL30BAHMEM aHaNOroBoro BXOOHOro kaHana. 3anucb BM®
onpepnenseT BpemMs ounmdpoBKN NCTOYHMKA N NpeobpaldyeT ero B YaCTOTHYHO
obnactb. NMNocne Bbibopa dyHkumm BINd cnektp BIN® otobpaxaeTtcsa B Buae
amnnntygbl B B-Ty wmnn pb-Ty Ha akpaHe ocuunnorpadga. [lNokazaHus
FOPU3OHTaNbHOWM OCUN MEHSITCA OT BpeMeHu K 4vactoTte ([u), a egnHMLbI
BEPTUKANbHOWM OCU MEHSAITCA OT BONbLT K B nnn gb.
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101kHz 121kHz 181kHz

PucyHok 9-3. OkHo BIMN®

AkTmBaums pyHkumm BN

1)  [lNpoBegute nanbLUemM BBEPX WX BHW3 Mo obnactn Bbibopa kKaHana,
4TOb6bI BONTK B 06/1aCTb BbIOOPA BTOPOro KaHana. Haxmmrte Ha nporpaMmmMHyo

KnaBuLly ., 4YTOObI OTKPbITb MaTeMaTUYeCKn KaHan, npoBeaonTe NnajabLem

B/1€EBO, yTOObI OTKPbITb MEHIO MaTeMaTN4E€CKOro KaHarsna.
FFT

2)  Haxmute Ha Tun cnekTpa «Line/Decibel»
dyHKummn BN (cm. prcyHok 8-3. OkHo dyHKkUuu BID).

, YUTOObI OTKPbITb OKHO
3) Haxmunte Ha none «Operation Source», 4TObObI BbIOpPaTb KaHan, oS
koToporo Tpebyetcsa bBI1d.

4)  HaxmwuTe Ha nose okHa, YTobbl BbiIbpaTb (PyHKLMIO OKHA, MPUMEHSAEMYHO
K BXOgHOMY curHany brao.

Bbi60p pyHKUMM OKHA

B dbyHkuunm BINO mMoxxHO BbIbpaTb YeTbIpe pa3nnyHbiXx okHa BId.

Kaxxgoe okHO noo4yepenHo NCNoJib3yeTcAa Mmexay pa3peeHmem no 4yactore
N TOYHOCTbLIO aMIJTNTyObl, N COOTBETCTBYIOLLIEE OKHO MOXET ObITb Bbl6paHO B
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COOTBETCTBUN C XapaKTepmnctnkamm cnenyroLmnx oKoH.

e [pamoyronbHoe OKHO

OTO NyYLWNIA TN OKHAa A1 YaCTOTHbIX pa3peLleHn, KOTOPbIE OYEHb BIN3KN
K OQHOMY N TOMY X€ 3HA4Y€HWMIO, HO 3TOT TUN HanmeHee adekTUBEH O
TOYHOr0 U3MEPEHUS aMMIUTYObl 9TUX YAaCcTOT. DTO AyYLLIUA TUN U3MEPEHNS
cnekTpa HEMOBTOPSIOWMNXCS CUMHaNOB WU N3MEPEHUA  YaCTOTHOWM
cocTaBnawowen, 6nmM3Komn K NOCTOSHHOMY TOKY.

Ncnonbayinte «lpsmMoyronbHoe» OKHO O WU3MEpeHuns nepexofHblX
MNPOLIECCOB NN BCMIECKOB YPOBHEW CUrHana Ao Win nocne noytu OgHoro n
TOro Xe cobbiTna. bonee TOro, 810 OKHO MOXHO WCMONbL30BaTb AN
N3MEPEHNA CUHycOoWAanbHbIX BONIH OAWMHAKOBOW aMnanTyabl C OY€Hb
ONN3KUMW  YacToTaMu W LUUNPOKOMOJIOCHbIX  Cy4alHbIX LIYMOB C
OTHOCUTENbHO MEJIEHHbIMU CMEKTPaNbHbIMU N3MEHEHUAMMN.

e OkHO XamMmMMHra

OTO NyyLINIA TUM OKHA A8 YaCTOTHbIX pa3peLleHnin, KOTopble 04eHb B1N3Kn
K OQHOMY 1 TOMY X€ 3HA4YEHUIO, a TOYHOCTb aMMANTYAbl HEMHOIO NyyLUe, YEM
y «[MpamoyronbHoro» okHa. Tun XaMMMHra nmeeTt HeMHoOro 6onee BbICOKOE
paspeLlueHme no 4acTtoTe, Hem TUM XaHHUHra.

OKkHO XaMMMHra wucnonb3yeTca Ana WU3SMEPEHUs CUHYCOMOANbHbIX,
nepruognyeckmnx U  Yy3KOMONOCHbIX CNy4YamMHbIX WYyMOB. OTO OKHO
NCNONb3yeTcA O U3MEPEHUS MNepexodHblX MPOLECCOB WM BCMIECKOB
YPOBHEW CMrHana go nnm nocne cobbiTnin Co 3HA4YUTENbHbIMU Pa3TNYUSIMMN.

e OKHO X3HHMHra

OTO NyYLINIA TN OKHAa AN N3MEPEHNA TOYHOCTM aMMIUTYabl, HO OHO MeHee
9 eKTNBHO ANA paspeLleHns 4acToT.
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OKHO X3HHWMHra ncnonb3yetca nojaa unsMepeHuna CuHycompalibHblIX,
nepunognyeckmx wm  y3KOMNOJIOCHbIX Cﬂy‘-lalebIX LLUYMOB. OTO0 OKHO
ncnonb3yetTca Aand n3amMepeHumda nepexogHbiX npoueccoB WM BCIJ1ECKOB
ypOBHeVI CurHana go wim nocne COObITNIN CO 3HAYNTENTbHLIMM pas3nndnamm.

e OkHo BbnakmaHa-Xappwuca

910 J'Iy'-ILLII/II7| TN OKHa AnAa n3amMmepeHmnda amnnmtygbl 4aCcTtoTbl, HO XMEI,LIJVII?I aonda
n3mMmepeHna pa3peLtueHmd rno 4acTtoTe.

N3mepeHne BbnakmaHa-Xappuca MCMonb3yetcs, 4YTOoObl HAWTW OCHOBHYHO
opmMy BOJSTHbI YHAaCTOTbl OAMHOYHOIO CUrHana s BbICLUMX rapMOHUK.

Mockonbky ocuunnorpad BbinonHAeT bI1® Ha 3anncn KOHEYHOW [OJINHBbI,
anroputm bBIN® npepgnonaraet, 4yto ¢dopma curHana YT HenpepbiBHO
noBTopsieTca. Takmm obpasom, Korga nepuog aBnseTcs LenbiM, amnanTygpl
dopmbl curHana YT B Hadane v B KOHLE OoAMHakoBbl, 1 dopma curHana
npepbiBatbcs He Oypet. OgHako, ecnu nepuod ¢dopmbl curHana YT He
ABNSAETCA LeNbliM, aMNanTyabl GopMbl CUrHana B Havyasne v B KOHLE pas/inyHbl,
YTO NPUBOAUNT K BbICOKOYACTOTHOMY MpPEpPbIBaHMIO Nepexofa Ha cTbike. B
yacToTHOW obnacTtu 3aToT addekT HasbiBaeTca yTeykow. [1oaTomy, 4TOOBbI
n3bexatb yTeukun, mcxogHas opma CurHana yMHOXAETCs Ha OKOHHYHO
dYyHKUMIO, YTO OenaeT 3Ha4YEHMS B Ha4ane N B KOHLE paBHbIMW HyJIO.

MpumeyaHme: CurHanbl € NOCTOSHHbIMW  COCTaBAAKWMMWU  UAN
OTK/TOHEHUSIMN MOTYT Bbl3blBaTb OLUMOKW WAW OTKIOHEHNSA B KOMMOHEHTaX
dopmbl curHana BINd. [Ing ymeHbLIeHNA COCTaBNAKOLMX NOCTOAHHOIO TOKa
MOXXHO BbibpaTb My Ty NepeMeHHOro Toka.

MocnecBeyeHme

Ocuwmnnorpad nogaoep>XmBaeT HaAcTpokn ctomnkocTn bBId. Mo ymonyaHuio
BblopaHO «None», MOXHO BblIbpaTb «%», YTOOblI HAKOrAa He CTUpaTb paHee
cobpaHHble pesynbTaTbl; Bblbepute «Normal», 4YTOObl 3apgaTb BpeMs
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nocnecBevYeHuns, onumoHanbHO MOXHO BblopaTb 200 mc, 500 mc, 1 ¢, 2 ¢, 5 ¢,
10 c.

Twun cnekTpa
BbibepuTte «Line», BepTukanbHasa ocb mnokaxeT V wnm A; BbibepuTte dB,

BEepTMKanbHasas ocb nokaxeT dB. ®opma curHana B cryyae NUHEWNHOrO
cnekTpa nokasaHa Ha pucyHke 9-4.

PucyHok 9-4. AmMnnntyfa cnekTtpa kak B-l'y

HacTtpowka ¢popm curHana 6o

MonoxxeHme cpopmbl curHana

e Bbibepute maTEMaATMYECKMIN KaHan B KayeCcTBe TeKyllero KkaHana.
KocHuTecb pacyeTHOW OoCuMIorpaMmMbl HA 9KpaHe OAHMM Manbuem u
OTpErynnpymnTe NONIOXEHME oTobpaxeHus dhopmbl curHana,
nepeTackmBas ero BBEpPX 1 BHW3, BNEBO N BNPaABO, NN HAXMUTE KHOMKY
TOYHOW HACTPOMKIN B HUXKHEM JIEBOM Yry 9KpaHa ans TO4HOM HaCTPOMKMN.

e Bbibepute matemaTMyecKUM KaHan B KayecTBe TeKyLlero, HaXmuTe
KHOMNKY 50% B HMXHEW 4YacTn 9KpaHa N CHOBA HaXMUTE KHOMKY «Time
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Base», 4TOGbI nepemMmecTUTb KpanHww nesByto 4Yactb (0 Twu)
OCLMNNOrpaMmMbl B FOPU30HTaNbHbIN LIEHTP 3KpaHa.

Lkana cTpo4yHO pa3BepTKM

Bbibepute matemMaTn4eckmnin KaHan B Ka4ecTBe TEKYLLEro KaHana, HaxMmmTe
Ha KHOMKY PErysiMpoBKW CTPOYHOW pPasBEPTKU W OTPErynnpynTe LikKany
CTpo4YHON pa3eepTkn. CTpoyHas pasBepTka BbINOMHAETCS Ha 1-2-5 aTanos, u
dopma curHana Takxe N3MeHsieTcs.

Ona n3ameperHuns BN nokazaHMA rOPU3OHTaNbHOWM OCUN N3MEHSOTCA OT
BpemeHn K 4vactoTte (u), 1 OHM 6Gonblie He WCMNONb3yKT OOHY U Ty Xe
CTPOYHYIO pas3BepTKy C APYrMMU aHanorosbiMu KkaHanamu. lNoatomy nepeg
HACTPOMKOW YacTOTbl CTPOYHOW pPasBepPTKM HeobxogMmmo YCTaHOBUTb
MaTeEMaTUYECKNIA KaHas B Ka4eCcTBe TEKYLLEro KkaHana.

Be pTUKaJibHaAa 4YyBCTBUTEJIbHOCTb

Haxmunte Ha nnu - Ha NpaBON CTOPOHE 9KpaHa, YToObl YCTAHOBUTDL
BEpPTUMKabHYO YyBCcTBUTENbHOCTL (B/nen wnn nb/pen) ona kaHana, 4Tobbl
dopma curHana otobpaxkanacb Ha 9KpaHe B COOTBETCTBYIOLLEM pasmepe.
KoathpurumeHT BepTunKanbHOM 4YyBCTBUTENIbHOCTW BbINOAHSAETCA Ha 1-2-5
aTanoB (C ucnonb3oBaHMem NpobHmka 1:1).

MNpumeyanme: Ocuunnorpamma BIMN® He nopggepXxuvBaeT aBTOMaTUYECKOE
N3MepeHme napamMeTpoB.

9.3 PacuumpeHHble maTemaTnyeckme pyHkymm

Ocuwnnnorpadsbl cepun AVT1 nogaepXxmBatoT nonb3oBaTenbckme hopmyrbl
pepakTupoBaHumsa ana pacydeta opmMbl curHana. Takxe nogaep)XmBatoT BBOL,
dyHKUMIA, ONEepaTopoB, KaHaNoB, KOHCTAHT, MEPEMEHHbIX U T. 4. BolpaxkeHune
nogaepxueaet 4o 36 CUMBOJIOB.

HaxmumnTte coOTBETCTBYIOLLYIO KHOMKY AN BBOAA U peAakTnpoBaHusa hopMbl
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curHana (HaxwunmanTe no rnopsaaky; Te, KOTopbie BblAeNeHbl CEPbIM LIBETOM,
HeaKTUBHbI).

PucyHok 9-5. PaclumpeHHble maTemaTunyeckme pyHKUMN

OueHmnBaeMmbIn

Twvn Onuncanne lMpnmeyaHune
napameTp
dyHKUMS Sart (), Abs (), Deg (), DyHKLUMN MOTYT 6bITb
Rad(), Exp(), Diff() , In(), BIOXXEHHbIMW.

Sine(), Cos(), Tan(),
Intg(), Log(), arcsin(),
arccos(), arctan()

Kanan NctouHuk | Ch1,Ch2,Ch3, Ch4
MepemeHHaa | VcTo4HMK MepemeHHas 1, Korga nepemeHHas 3anncaHa B
nepemeHHas 2 Bblpa)XeHuu, Nose BBoaa

nepemMeHHOIN NosaBNAeTCA B
MaTEMaTUYECKOM MEHIO,
yKa3sblBasi, YTO ee MOXXHO BBECTW.
Hanpumep, BBegnte 4.1235 -3 onsa

nepemMeHHomn 1, 4To o3Ha4yaeT
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4.1235x10-3

[nanasoH 3Ha4YeHU NepeMeHHON
-9,9999~9,9999, nnanasoH
MOLLHOCTW NepeMeHHON -9~9

Onepatop +- %/, =5,1=5,>,<, 2,
<, &&, ||, X
CumBson Ckobkun (,)
3HayeHune Nctounmk (0,1,2,3,4,5,6,7,8,9,
., T, E
NcTouyHmK 10x
Ymcnosasa | f,p,n,u,m,K,M,G, T
eanHunua

Tabnuua 9-2. CNnMCoK pacLUMpeHHbIX MaTEMATUYECKNX (PYHKLMNIT

9.4 BbizoB onopHon hopmbl cCMrHana

BbI30B 1 3aKpbiTE ONOPHON (hopMbl CUrHanNa

[MpoBeanTe nanbLUeM BBEPX WUIW BHU3 NO obnacTtu Bbibopa KaHana, 4tobbl

Ref

BOUTN B 06nacTb BbibOpa BTOPOro kaHana. [posegmte KHOMKOMN BNEBO,
YTOObI OTKPbITb CPaBO4YHOE MEHIO, CM. PUCYHOK 9-6.
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PucyHok 9-6. MeHto aTanoHHOro KaHana

Ecnn B 9TanoHHLIN KaHan yxXe 3arpyXeHbl (OpMbl CUrHaNOB, HaXmMuTe
kKHonky «Open/Close», 4TOObl OTKPbITb WX 3aKpbiTb STaANOHHbIA KaHarsl.
OTanoHHasa dopma curHana otobpaxaertca cuHe-hbroNeToBbIM LIBETOM, a
YeTblpe  COXpaHeHHble  (OpPMbl  CUrHaNOB  MOrMyT  OTOOpaxaTbcs
OAHOBPEMEHHO, MPU 9TOM TeKyLLasa sTanoHHaa popma CUrHanoB ipye, Yem
9TaNoHHble HPOPMbl CUFHANOB, HE ABNAIOLUMECH TEKYLLMMN.

Ecnn B aTanoHHbIA KaHan OpPMbl CUTHANOB HE 3arpyXeHbl, BKAKOYUTE
nepekntodatenb «Call», 4Tobbl BbI3BaTb (POPMbI CUTHAMOB.

Bo3bmem B kayecTBe npumepa R1, BbINONHMM cneaytoume atanbl paboTbl:

1) OTtkpowTe aTanoHHoe meHto REF.

2) HaxxwmwuTte Ha none danmna «Call» nog R1, 4tobbl OTKpbITL cTONOEL, hana
STanoHa.

3) Haxmunte vima danna atanoHHOM GOpMbl CUrHana, KOTOPbIA HYXHO
Bbi3BaTb. Pann 3arpyxaeTtcs B kaHan R1. 3atem kaHan R1 BkntovaeTcs kak
TEKYLLNI KaHasn 9TafioHHON (bopMbl CUrHana, M 3Ha4oK KaHana aTaloOHHOW

Ref
dhopmMbl curHana Bbigensetca. OTobpaxaemoe COCTOAHNE MEHSAETCA
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c «Close» Ha «Open». Kak nokasaHo Ha pucyHke 10-7, bonee spkas
STaNoHHaa ocuwmnnorpamMmma oTobpa)kaeTcsi KakK TeKYLUMN 3TaNOHHbIN
KaHan.

Ecnun B aTanoHHbIN KaHan yxe 3arpy)XeHbl anfbl, HAXKMUTE Ha , yTOObI
OTKPbITb 93TaNOHHbIE KaHanbl BCEX 3arpy>XXeHHbIX 3TafloHHbIX (annos;
HaXxmumnTe Ha «Ref», 4yTOObI OTKNIOYNTL BCE OTKPbITbIE B AAHHbIA MOMEHT
STanoHHble ocuunnorpamMmmbl. Kpome Toro, MOXXHO OTKPbITb OAVH OMNOPHbIN
KaHan ¢ nomoLubio KHonok «Open» n «Closen.

PucyHok 9-7. TekyLinin 9TaNOHHbIA KaHan

3akpbiTe aTaNnoHHOM (pOopMbl CUrHana:

1) B MeH aTanoHHOM hopMbl curHana HaxmuTte kHonky «Open/Close» B R1,
YTOObI 3aKPbITb 3TAaNIOHHYIO (DOPMY CUTHana.
2) lMosTopwuTe wWar 1, 4T0bbl 3aKPbITb APYrne 3TafIOHHbIE KaHasbl.

3) lNpoBegnTte nanbuem BMpaBo, L|To6b| OTK/IIOMUTb BCE STaNlIOHHbIE
dopmbl cnurHanos.

[MepemewieHmne 3STanoHHOM OPMbl CUrHanNa W HacTpomka CTPOYHOWN
pa3BepPTKMN
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[Opn3OHTaNbHOE N BEPTUKANbHOE MepemMelleHne U MacluTabrpoBaHme
9TaNoOHHbIX (OPM CUrHaNOB He 3aBUCAT OT aHanoroBblX KaHanoB, a
HACTPOMKN MeXAy PasNnYHbIMUN KaHanaMu 9TaNoHHbIX (GOPM CUrHaIoB
TakXXe He3aBUCUMbI apyr OT apyra.

[Ona Toro 4tobbl HACTPOWUTL BTaNoOHHY0 DOPMYy CUrHana KaHana, cHadana
YCTaHOBUTE KaHa/l B KayecTBe TeKylLlero KaHana, a 3aTeM HacTpouTte
9TaNIoOHHY0 hopMy cuUrHana nyTem nepemMeLleHmnsa Unm maclutabrposaHus (B
COOTBETCTBMM C METOAOM aHaNoroBoro kaHana).

MacwTab n cTpoyHas pasBepTka 9TaNlOHHOW (OPMbl CUrHana TEKYyLLEro
KaHana otobpa)katoTcsa Ha KHOMKe aTanoHa. [locne nepekntoyeHns TEKYLLErO
9TaNIOHHOro0 KaHana macwTab 1 CcTpoyHas pas3BepTka Ha KHOMKe aTanoHa
N3MEHSIOTCHA C NBMEHEHNEM TEKYLLLErO 9Ta/IOHHOrO KaHana.

Fnasa 10. HacTpoikm aucnnen

B aToi rnaee copgepxuntcsa nogpobHas nHpopmaums 0 HacTporkax anucnnes
1N PYHKLMOHaNbHbIX KHOMKax ocuunnorpada. PekomeHayeTcsi BHUMATENbHO
NpoYnTaTh 3Ty rNaBy, YTOObI N3y4nNTb DYHKLMN HACTPOMKIN 1 paboTy gucnnes
ocuwunnorpada cepum AVT1.

HacTpoinkn ocumnnorpammel e HacTtponkn XpaHeHus
OaHHbIX

. e LleHTp FOPN30OHTANIbHOIO
e HacTtpownka ceTkun

pacLunpeHmns
e HacTtponka LLBETOBOW
TemMmnepaTypbl o Pexunm cTpo4HOI pa3BepTKu
e HacTpowka NPO3PaYHOCTI
MEHIO

B rnaBHOM MeHIO HaxmuTe Ha KHonky «Display», 4ToObl BOWTN B MEHIO
HacTpoeK gucnes, Kak nokasaHo Ha pucyHke 10-1.
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Cursor S Display Trigger

Graticule

PucyHok 10-1. HacTtpowku gucnnes n pyHKLMOHaNbHbIE KHOMKWX

10.1 HacTpoiakm ocymnnorpamMmmbl

OTkponTe MeHK oTObpaxeHus, HaxmMmTe Ha KHorky «\Waveform», 4yTobbl
OTKPbITb MEHIO OTOBPaXXEHNS OCLUNIOrPaMMbl. ATO MEHIO NCMOSb3yeTcs As
HaAaCTPOWMKN pexmma OoTobpaxeHuns n APKOCTM ocuwuanorpamMmmbl. Pexinm
oTobpaxeHus ocuunaorpaMmbl OEUTCA Ha OBa Tuna: TOYKWM N BEKTOPbI.
MpouUEeHT ApKOCTUM  OocCuMINorpaMMbl  PerynnpyeTcs, a HacTpounka
oTobpaxeHus ocumnaorpaMmbl NokasaHa Ha pucyHke 10-2.

Measure Cursor Sample Display Trigger Auto Userset

Common Graticule Persist

raw Type

PucyHok 10-2. MeHo oTobpaxeHus ocuunnorpamMmmbl

10.2 HacTpoiika ceTkm

OTkponTe MeHK OoTobpaxeHunsa n Haxmute KHonky «Graticule», 4TOOGbI
OTKPbITb MEHI0 HacTpoek ceTkun (pncyHok 11-3). Pexxuum oTobpaxeHus cetkun
BK/to4aeT B cebs: «Fully, «Grid», «Crosshair» n «Frame», a NnpoyeHT ApKOCTH
MOXHO pPerynmpoBaTb.

Measure Save Cursor Sample Display Trigger Auto

Common Waveform Persist

PucyHok 10-3. MeHio oTobpaxeHus ceTkun
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10.3 HacTpoMkm XpaHeHM A faHHbIX

OTKponTe MEHI0 OTObpaxeHUs U HaxmunTe knaBuwy «Persist», 4TOObI
OTKPbITb MEHIO HACTPOEK XPaHEHUS.

1) HacTpomkum xpaHeHuns AaHHbIX
B MeHI0 HacTpOek coxpaHeHWs BbibepuTe:

e None: Het - 6e3 coxpaHeHwus.

e  Auto: ABTOMaTUYECKU PEXMM — aBTOMaTNYECKOE COXPaHEHME.

e Normal: O6bI4HbIN peXnM — yCTaHOBKa BPEMEHMN coxpaHeHus — Nocne
BbibOpa perynmpyemMoro COXpaHeHUsi Ha)XXMWUTe Ha none crnpasa oOT
«Adjust», 4TOObI MOSABUIOCL OKHO BblIOOPA BPEMEHN COXPaHEHUS
(pncyHok 11-4), n ycTaHOBUTE BpPeMS COXpaHeHus. Ero MoxHO
yCTaHOBWTL B gurana3oHe ot 10 mc go 10 c.

e oo beckoHeYyHoe xpaHeHne — pe3ynbTaTbl Npeabloywnx N3MepPeHNn He
yOansoTcs.

beckoHeuyHOe XpaHEeHME MOXHO WMCMNOAb30BaTb NPU U3MEPEHUU LUymMa WU
Bubpaunn, OTOOpaXeHUs HauXyAWnX KpPamHOCTEW PasnnyHbIX ¢opm
CUIHANOB OCUMIOrPamMM, NOMCKa HapyLLEHNIN BPEMEHM, 3axXBaTa COObLITUNIA,
KOTOpPbIE MPONCXOAAT peaKko.
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PucyHok 11-4. HacTpowka BpEMEHW COXPaHEHUSA

2) YpaneHue coxpaHeHHbIX pe3ynbTaToB

YT06bl CTEPETb paHee MOoJly4YeHHble pe3ynbTaTbl C AWUCMIEd, HAXXMUTE Ha

KnaBmmy- W OTPErYyNNPYNTE CTPOYHYIO PasBEPTKY U BEPTUKANbHYIO
4yyBCTBUTENbHOCTL. Ocuwmnnorpad CcOTpeT COXpaHeHHble pe3ynbTaTbl C
AVCcnNies N CHOBA HAYHET HaKOMMTENbHbIN COOP AaHHbIX.

10.4 LleHTp ropm3oHTaNIbHOrO pacLluMpeHns

[opu3oHTanbHOE pacluMpeHne OennTca Ha [Ba Tuna: LUEeHTp aKpaHa u
NofioXeHne Tpurrepa:

1) LleHTp akpaHa

Boibepnte «Center», 4TOObl HACTPOUTb CTPOYHYIO pPasBepTky AN
pacLMpPEHNa NN CXaTmns B 06e CTOPOHbI C LLEHTPOM 3KpaHa B KayecTBe
6a30BOW TOYKW, BPpEMS 3aEPXKN NPU 9TOM HE U3MEHUTCS.

2) lNonoxeHune Tpurrepa
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Boibepute «TrigPos», 4TObGbI HACTPOUTb CTPOYHYKO pPas3BepTKy AN
paclUMPEHNa UM cxXaTuss B 06e CTOPOHbl C MNONOXEHMEM Tpwurrepa B
KayecTBe 6a30BOM TOUYKIN. Bpems 3agepXKim 3aBUCUT OT CTPOYHOW pa3BEPTKM.

10.5 HacTpoiika uBeTOBOM TEeMNnepaTypbl

BkntounTte pexnm LuBeToBOM TeMnepaTtypbl, 1 0Tob6pasnTca ocunniorpamMmma,
nokasaHHas Ha pucyHke 10-5;

PucyHok 10-5. AkTnBauma pexrma LBeToBOW TeMnepaTypsbl

10.6 Pexxmm cTpOUYHOM pasBepTKM

MoapobHyto nHdpopmaymto cm. B pasgene «ROLL, XY».

Fnasa 11. Cucrema BbiGOpKM

B naHHOW rnaBe cogepXXmntcs nogpobHas nHpopmaunsa o cucteme Bblbopkun
ocuwnnnorpada. PekomeHayeTcs BHUMATENbHO NMPoYnUTaTh 9Ty rnaBy, YTOObI
N3y4nTb HaACTPOMKM M paboTy cmucTembl BblIbOpKWM ocuunnorpadga cepun
AVT1.
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e (0630p Nnpouecca BbIbOPKK

e 3anyck, OoCTaHOBKa W MOJlydEHNE OAVNHOYHOW MnOocnenoBaTe/lbHOCTA
(ynpaBneHwne paboToi)

e Bbibop pexunma BbIOOpKN

e [lnwuHa 3anucun n 4actoTa BbI6OPKMN

e CermeHTHOE XpaHeHue

11.1 O630p npouecca BbiGopkn

[na Toro 4ytob6bl MOHATbL MPOLIECC N pPEXUMbI BblbOpKKM ocuwunnorpada,
HeobxoOMmMO TMOHATb NpUHUMN  BbIGOPKW, WCKaAXEHU BCcneacTeme
HEeOOCTAaTO4YHOM YacTOTbl BbIOOPKW, MOMOCY NPONYCKaHWA 1 4YaCTOTY BbIGOPKMX
ocuunnorpada, BpemMs HapacTaHusa ocuunnorpada, Tpebyemyro nonocy
nponyckaHms ocuwnnorpada M BAUAHWE E€MKOCTU NaMSATU Ha 4acToTy
BbI6OPKW.

MpuHUunn BbIGOPKN

CornacHo npuHuuny BblboOpkM HamkBmucTa gna curHana ¢ orpaHvYeHHOWN
NO/IOCON MPOMNYCKaHWUS C MaKCUMaNbHOW 4acTOTOM fwax 9KBMAMCTaAHTHas
yacTtoTa Bblbopku fS gomkHa ObiTb B OBa pal3a 6onblue MakCMManbHOWN
yacToTbl fmax, YTOObI MOXHO ObII0 BOCCTAHOBUTb YHUKAaNbHbIA curHan 6es
NCKaXXEHWUN.

¢ fs = yacTtoTa HanksucTta (fn) = YacToTa nckaxxeHu BcnencTeme
MAX= —_ .
He[oCTaTO4YHOWM YacToThbl cbopa

NckaxeHna Bcneacreme He[QOCTaTOYHOM YacTOTbl cO60pa faHHbIX

ickaxxeHuna npoucxodaTr, Koraa CurHan HaxogauTcsa B npouecce Bblbopkn
(fs<2fmax). ickaxxeHnsa BcneacTBme HeJOCTaTOYHOM YacToTbhl BbIBOPKN — 3TO
NCKaXX€HNEe CUTrHana, BbIaBaHHOE HenpaBuibHbIM BOCCTAaHOBNEHNEM HU3KUX
4YaCTOT N3 HEOONBLLOro KOMM4YecTBa TOYEK BbIOOPKW.
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Pucynok 11-1. MckaxeHus BCaeACTBUE HEAOCTATOYHOM YacTOTHI 0TOOpa Mpoo

NMonoca nponyckaHnsa n 4YactoTa BbiI6opkun ocumnnorpaca

[Monoca nponyckaHumsa ocumnnorpada obbl4HO OTHOCUTCA K CaMOW HN3KOWN
4aCcTOTe, HA KOTOPOW CUHYcomaa BXOOHOro curHana ocnabnsaertcsa Ha 3 ob
(amnnnTtygHasa owmnbka -30%).

[na nonocbl nponyckaHms ocumnnorpada, cornacHo NpuHUuny otéopa npoob,
Tpebyemas YacTtoTa otbopa npob coctaBnaeT fs=2fsw. OgHAKO 3TOT NpUHLWXN
npennonaraeT, YTo HET YaCTOTHOI cocTaBnsAtoLen, npesbillatoLlein fuax (fsw B
OAaHHOM cny4ae), un TpebyeT cucTembl C WAeanbHOM YaCTOTHOM
XapakTEPUCTUKON «KUPNUYHOMN CTEHDIY.

0dB :
3dB L

1

1

1
T Rttt SEE S

3aryxaHue

—— YacroTa
PucyHok 11-2. TeopeTnyeckas 4aCcTOTHas XxapakTePUCTUKA KKUPMNYHOW CTEHbI»

OpHako umdpoBbie CUrHanIbl MMEKT YaCTOTHbIE KOMMOHEHTbI, KOTOPbIE
NPEBbLILIAIOT OCHOBHYIK 4acToTy (nNpsmMmoyronbHas BOJIHA COCTOUT U3
CUHycoMAanbHbIX BONIH HAa OCHOBHOW 4acToTe U OECKOHEYHOro 4ucna
HEYeTHbIX FapMOHMK), a gna nonoc nponyckaHma 500 MIy n Huxe
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ocumnnorpad 06blMHO MMEET rayCCOBCKYH YaCTOTHYIO XapaKTePUCTUKY.

DdB
348

&4

HckaxeHus
|
BCIICJICTBUC

HeI[OCTa”l:O‘lHOﬁ
i YacTOTHI0TOOpa TPOd
- :
'] |}

1s/4 g te

yXaHHe

3ar

e ALTE

— YacroTa

PucyHok 11-3. YacTtoTa BbIOOPKIM 1 NONOCca NponyckaHua ocumnnorpacda

NMonoca nponyckaHna ocumnnorpada orpaHmnyeHa oo 1/4 4actoTbl BbIOOPKU
N CHVXXAET YaCTOTHYHO XapaKTepPUCTUKY Bbllle YacToTbl HamkBucTa.
[MoaTomy, no cyTu, yactota otbopa npob ocumnnorpada AomkHa ObiTb B 4
pa3a mnnn 6onee Bblwe ero nonocbl nNponyckaHwus: fS>4fBW. 310 moxeTt
YMEHbLUNTb WCKaXEHUS 1N Bbi3BaTb O0Nnbllee 3aTyXxaHWE B MCKaXXEHHbIX
4aCTOTHbIX KOMMOHEHTAX.

Bpemsa HapacTaHusa ocuunnorpada

Bpemsa HapacTtaHua ocuunnorpadga TeCHO CBfI3aHO C €ro noJsiocon
nponyckaHus. Bpemsa  HapacTtaHus  ocuunnorpada € 4acTOTHON
XapaKTepUCTMKOI rayCCOBCKOIro TuMna coctasnaeT npnbnnantenbHo 0,35/fsw
(Ha ocHoBe cTaHpapTa oT 10% 00 90%).

Bpema HapacTtaHus ocuunnorpada — 3TO He camas ObiCTpas CKOPOCTb
dpoHTa, KOTOPYIO ocumnnorpad MoXXeT TOHHO N3MEPUTb. ATO camast bbicTpas
CKOPOCTb (PpOHTa, KOTOPYK MOXET co3aaTb ocumnnorpad.

Tpebyemas nonoca nponyckaHma ocymnnorpacda

NMonoca nponyckaHusa ocuunnorpadcga, Heobxoaumas [N TOYHOro
N3MEPEHNss CWUrHana, B MNepByld O4Yepenb OrfnpeaenseTca BPEMEHEM
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HapacCTaHunA CurHasna, a He 4YacTOTOW CUrHana.

Ina pacdeta Tpebyemon nonocbl NponyckaHws ocuunnorpada MOXHO
CNONb30BaTb CneayoLne Wwarmw:

1) Onpepennte camyto BbICTPYHO CKOPOCTb (hpOoHTAa.

NHdopmaums 0 BpemMeHn  HapacTaHuss  O06blMHO  nony4valT U3
onybnmkoBaHHbIX  cneyndukaumim  YyCTPOMCTBA,  WNCMONb3YEMbLIX B
KOHCTPYKLNN,

2) PaccuutanTte MaKCUManbHyto «paKkTNYEeCKyo» YaCTOTHYO
COCTaBNSAOLLY!IO.

CornacHo kHure poktopa [oBappa Y. [XoHcoHa «KOHCTpympoBaHme
BbICOKOCKOPOCTHbIX LUGPOBBLIX yCTPOVICTB. HaqyasibHbIVI KypC YEPHOM Marvv,
BCe ObICTpble PPOHTbI MMET 6ecnpoBOAHbIE HEMPEPbLIBHbIE YACTOTHbIE
KOMMOHeHTbl. OgHako B cnekTpe ObICTporo poHTa €CTb TO4YKa MOBOpOTa
(nnn «Toyka nepermbar), B KOTOPOM YaCTOTHble KOMMOHEHTbI BbIlE finee
He3Ha4YnTeNbHbl NPU onpegeneHnn opmMbl cUrHana.

finee=0,5/Bpemsa HapacTaHusa curHana (Ha ocHose nopora 10% - 90%)

finee=0,4/BpemMs HapacTaHuma curHana (Ha ocHoBe nopora 20% - 80%)

3) KoadhduumeHT ymHoXeHna ana Tpebyemon TOYHOCT UCNOoNb3yeTca AN
onpeneneHus TpebyemMoi Noaockl NponyckaHma ocumnnorpada.

Tpebyemas nonoca
Tpebyemasn
NponyckaHus
TOYHOCTb
ocuunnorpada
20% fBW 1,0xfknee
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10% fBW =1.3xfknee

3% fBW =1.9xfknee

PucyHok 11-4. [lonoca nponyckaHus, COOTBETCTBYIOLLAA TOYHOCTU N3MEPEHNIN
ocumnnorpada

11.2 KnaBunwa sanycka/ocraHoBkm «Run/Stop» m xnaBuwa
«Single SEQ»

|/|CI'IO}'Ib3yI7ITe nporpamMmmHblie KnaBmLln B obnactn KHOMOK Oona 3anycka m

OCTaHOBKW cucTeMbl cbopa AaHHbIx ocuunnorpada: KkHonka «Run/Stop»
Run

Sl 1 KHOMKa OfHOKPATHOrO c60pa AaHHbix k.
e Korpma ocuunnorpacd paboTtaeT, 9TO 03Ha4yaeT, u4YTO ocuunnorpad

paboTaeT, TO eCTb BbIMOJIHAET YC/IOBUE TPUITEPa U BbINONHAETCS cbop
OaHHbIX. B BEpXHEM NEBOM Yr/y 9KpaHa 0TobpaXkaeTcs 3eNEHbIN 3HAYOK «

Run
» NN « ».

e [1na octaHOBKM cbopa gaHHbIX HaXMUTe Ha KHomKy «Run/Stop». MNMocne
OCTaAHOBKM Ha 9KpaHe O0Tobpa3nTcss nocnegHsass  NonyyYeHHas
ocuwunnorpamMmma.

e Korpma kHonka «Run/Stop» - oTobOpaxaeTcs KpacHbIM LBETOM, 9TO
O3HayvaerT, 4YTo cbop OAaHHbIX OCTaHOBNEH. B BepxHeM neBom yrny aKpaHa

oTobpa)kaeTcsi KpacHbIA 3HA4Y0K «-». [lna Bo3obHoBNeHMA cbopa
OAHHbIX CHOBa HakMuTe Ha KHonky «Run/Stop».

e YT106bI 0OHOPA30BO BbLIMOMHUTL COOP U oOTOBpaxeHne [aHHbIX
(He3aBMCKMO OT TOrO, 3anyLLeH ocuuanorpad nnv ocTaHOB/EH), HAXMUTE

Single
. £
Ha KnaBuLWy MNPOCTOW MocnenoBaTeNbHOCTU Ansi 0AHOPa3oBOro
cbopa OaHHbIX.
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11.3 Bbi160op pexnma BbiGopkm

OTKpOWTE rMaBHOE MEHIO, HAXXMUTE Ha OMuUIO pexmnma Bblbopku B pasgene
«Sampling» n BbI6epUTE OANH N3 YETLIPEX PEXUMOB BbIOOPKN: HOPMAasbHbIN,
cpegHun, NNKOBbIN 1 OrnbatoLLii BO BCMJbIBAOLLIEM OKHE.

PexxriMmbl BbIGOPKIM BCEX KaHANIOB OANHAKOBbI. TO €CTb, €CNIN PEXNM BbIOOPKU
noboro KaHana N3MeHsIeTCH, PeXVM BblIOOPKK BCEX KaHaNoOB U3MEHSAETCA
OAHOBPEMEHHO.

OObIYHbBIN pEXM BbIOOPKIN

Ocuwmnnorpad genaet BbIOGOPKY CUrHana Yepes 9KBUBANIEHTHbIE BPEMEHHbIE
WHTepBanbl AN NOCTPOeHUs ocuunnorpammbl. Ecnu BbibpaHa CTpo4Has
pa3sepTka 20 HC nnm b6bIcTpee, ocumnnorpad aBToOMaTUYECKN BbINOSHAET
anropuTM WHTEPNONAUMN, KOTOPbIA BCTaBASIET TOUKY pPas3HULbl Mexay
TOYKaMu BbIOOPKW.

TOoT pexmm obecneumBaeTr Haunydwmne 9ddekTbl OToOpaxeHnsa [ns
60NbLIMHCTBA OCLUMANOrPaMM.

NMukoBbIN peXxnm BbIGOPKM

B nukoBom pexume BblOOPKW, KOrga HacTpomka CTPOYHOW pas3BeEpPTKU
HM3Kasi, MUHMaJbHbIE N MAKCMaSIbHble 3HA4YEHNSA BbIOOPKIN COXPaHAOTCS
ONA 3axBaTa peakux 1 y3kmx cobbiTuii (C NtobbiM pacLLUMPEeHHbIM LWyMomMm). B
9TOM pexumme byayT oTobpaxkaTbCsi BCE MMMY/bChbl, LUMPUHA KOTOPbIX HE
MEHbLLE neproaa BbIOOPKN.

Ecnun cTtpoyHas passepTka ycTtaHoBneHa Ha 200 mc v Bbille, ocuwmnnorpad
aBTOMAaTMYECKW BbINOET U3 MUKOBOr0 peXmnma BbiIOOPKMN N NEPEKIOYNTCS B

06bIYHbIN PEXNM BbIOOPKMN.

3axBaT HEPOBHOCTEN NN MMNY/IbCOB HEGONbLLOW ANNTENBHOCTI
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HepoBHOCTU — 9TO BbICTPOE N3MEHEHME OCLMNNOrPaMMBbl, KOTOPOE 06bIYHO
bonee yakoe, yem ocuunnorpamma. [MMKOBbIN pPeXMM BbIGOPKN MOXHO
ncnonb3oBatb Ansa 6onee ynobHOro npocmMoTpa HEPOBHOCTEW WA
MMMYyNbCOB HebONbLION [NUTENbHOCTN. B nmkoBomMm pexunme BbIOOPKU
HeboNnbLWmMe HEPOBHOCTUN W MNEPEXOAHbLIE Kpas fpye, YeM B «OObIMHOMM»
peXxunme BblIbopKu, YTO obneryaeT nx NPoCMoTp.

ﬂpmmeHeHme NMMKOBOTI0O pexmnma BbI60pKI/I no3BonseT ns3bexxarb HaNOXEHUS
CUIrHanos, HO NMpwn 8aToOM OTO6pa)KaTb 6onbLue peasibHbIX LUYMOB.

PucyHok 11-5. CuHycomnpga ¢ HepoBHOCTAMU. OBbIYHbIN PEXM BbIOOPKI
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PucyHok 11-6. CuHycomnaa ¢ HepoBHOCTAMM. [TNKOBbLIN pexnm BbI6OpKI

icnonb3oBaHMe NNKOBOro pexmnma asst 06Hapy>XeHunss HepOBHOCTEN

[MogkntoumTe curHan K ocumnnorpady ans ctabunbHOro otobpaxeHus.
[na obHapyXeHna HEPOBHOCTM BblIGEPUTE NNKOBLIA PEXM BbiIOOPKU B
onummn «Sampling Mode» B meHio «Channel».

B meHto HaxmuTe Ha «Display» — «Persistence», 3aTeM HaXMUTE Ha «oo»
(6eckoHeuyHoe coxpaHeHume). Ocumnnorpad BbINOMHUT NOBTOPHbIV 3aMnycK
OAHHbIX BbIOOPKK 1 0OTOOPA3nT MX Ha SKpaHe.

Vcnonb3ymte pexum  macwTtabupoBaHus  gna  npeactaBneHns
XapakTepUCTUK HEPOBHOCTEW:

a. Haxmute Ha KHONKy «Zoom» B rMaBHOM MEHIO, YTOObl OTKPbITb OKHO
MacLuTabmnpoBaHus.
b. [Ona nony4yeHus 6onee BbICOKOro pa3peLleHns HEPOBHOCTEW pacLLUMpbTe

CTPOYHYIO pa3BepPTKY, YTOObI yCTAHOBUTb PacLUNPEHHbIV BUO 0ObIMHOIO OKHa

BOKPYr HEPOBHOCTE.

CpepgHuin peXxmm BbiI6GOpPKM

CpeoHunin pexnm BblOOPKM YycpeOHseT HecKoNbkKo pes3ynbtatoB cbopa
OAHHDbIX 0N YMEHbLIEHWS CNy4YalHbIX WAW MOCTOPOHHMX LUYMOB B

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



203

oTobpaxaeMoM curHane. YcpegHeHme HeCcKOSIbKUX pesdynbTaToB Bbl6GOPKU
TpebyeT cTabunbHOro Tpurrepa.

CpepoHee 4mncno MOXHO 3apaTh B nosie BbiboOpa NMocne cpefHero pexmuma
BbIOOPKM 1 YCTAaHOBUTb HA BOCEMb NOPAAKOB BENNYuH: 2, 4, 8, 16, 32, 64, 128
n 256.

Yem Bbllle cpegHee 4Yucno, TeM MemsIeHHee OTKIUK OTobpaxaemMbix
N3MEHEHUI ocuunnorpamMmmbl. Heobxognmo HamT KOMMOPOMMUCC MeXay
CKOPOCTbK OTK/IMKA OCUWNOrpaMmMbl B 3aBUCUMOCTU OT U3MEHEHUA W
CTENEeHbIO LyMOornoaaBneHus, oTobpaxxaemom Ha curHane.

Ncnonb3oBaHue cpegHero pexxmma Bbloopku

1) OTKponTe MeHIo KaHana v BbibepuTe cpegHnn pexmnm BoiIbopKn B onumn
«Sampling Moden.

2) HaxmunTe Ha ymcnoBoe none cripaBa OT N0 CPEAHEro pexrma BbIbopku,
4YTOObl BbLIBECTM CpEeAHee 4YMCcno, a 3aTeM HaXMWUTE Ha Hero, 4TtoObl
YCTaHOBUTb CpefHee 4YnCcno, KOTOpPoe Haumnyywmm obpa3om yCTpaHUT
LLYMbl OTOGpa)kaemowm ocLMINorpamMmmbil.

PucyHok 11-7. Ocumnnorpamma nocine Boibopa cpegHero pexxmma BblIoopkn Co cpegHum
ymcnom 32
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Ormnbarowmnm pexkum BbiI6OpKM

Pexum Bblbopkn «Orubatowias» no3sonseT yBuaeTb addekT HanoxXeHus
ocuunnorpamMm rnocne Heckonbkux Bblbopok. [lpowucxogut 3axsar
MaKCMManbHOro M MMHNManbHOro 3Ha4YEHMIA CUrHana B npefenax 3afaHHbIX
N gaHHbIX BbIOOPKW, MOXHO YCTAaHOBUTb YUC/IO HANIOXXEHMNIA OCLMNNOrPaMM.
Yycno HanoXeHnm MOXXHO YCTaHOBUTbL paBHbIM 2, 4, 8, 16, 32, 64, 128, 256
nnn . Pexkum Bblbopku «OrmbatoLaa» npurogeH ons HabnwogeHunsa oobLlero
TpeHga W3MEHEeHUW curHana, OCOOEHHO, Korga CWUrHan xapakTepuayetcs
nepuognyecknmmy  ayktyaumamMm mnu  mogynaumen. Hanpumep, ecnm
Heobxoanmo HabnpgaTb U3MEHEHMEe ormbatoLllen curHana amnanTygHON
moaynaumm (AM), pexunm Bbibopkm «Ormbatowan» Mo3BOAUT MNONYYUTb
yeTKoe oTobpaxeHune pesynbTata aMnanTygHOM Moaynaumm curHana.

PuncyHok 11-8. CurHan amnnnTtygHoin moaynsuum B pexmme Bbibopku «Orunbatowas» (32)

Pexxum Bbibopkn «Pasmax» 6onee cdokycmpoBaH Ha 3axBaTe [OeTtanen
curHana, Torga kKak pexumm Bblbopku «Ormbatowasa» B Oonbluenn mepe
XapakTepunayeT obLiee naMeHeHmne curHana. Ha npaktmke nHxeHepbl MOTyT
BbIbpaTb NOAXOOALWMA PEXM BbIOOPKN B COOTBETCTBUMN C NX HY>XXOAaMW NS
aHanmnsa curHasnos.
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11.4 [lnvHa 3anmcm M 4acToTa BbiIGOpKM

OnnHa 3anmcm - 9T0 006beM [aHHbIX ONA  Kaxaonm oTobpaxeHHOoN
ocumnnorpammebl. Hanpumep, ecnmn gnnHa 3anncu coctasnsaeT 700 TbiC., 3TO
0O3Ha4aeT, YTo Npu ogHOM cpabaTtbiBaHUK TpuUrrepa 3axsadeHo 700 TbIC. TOYEK
BbIGOPKMN.

B rnaBHOM MeHIO Haxmute «Sample», YToObl BOWTU B MEHIO HACTPONKWN
OJIMHbI 3aNnCKx, KOTOPYIO MOXHO 3a4aTb, HaXXaB Ha COOTBETCTBYHOLLYHO A/INHY
3anucwu.

Measure Cursor Sample Display Trigger Userset

Segmented

Mode Storage

Depth 1 360/180M 36/18M 3.6/1.8M 360/180K

PucyHok 11-9. [innHa 3anncu

B obblyHOM pexmme OBHOBNEeHUs, ecnv 3TO OAWH KaHas, AJinHa 3anmncu
MOXeT ObITb ycTaHOBNeHa Ha 7k, 70k, 700K, 7M, 70M, «Auto». Ecnn aTo gBa
KaHana, oJiMHa 3anmcum MoXeT ObITb ycTaHoBneHa Ha 3.5k, 35k, 350K, 3.5M,
35M, «Auto». Ecnun aTo Tpy nnm YeTbipe KaHana, gjinHa 3anmcm MoxeT BbITb
ycTaHoBneHa Ha 1.75k, 17.5k, 175K, 1.75M, 17.5M, «Auton».

OnwnHa 3anmncm n 4yacToTa BbiIGOPKM

OnnHa 3anmcm - 9TO0 006beM [aHHbIX ONA  Kaxaonm oTobpaxeHHOoN
ocumnnorpamMmmbl. Hanpumep, ecnn gnmnHa 3anncu coctaenseTt 700 TbIC., 3TO
O3Ha4aeT, YTo Npu 0 AHOM cpabaTbiBaHUN TpUrrepa 3axeadeHo 700 TbiC. TOUEK
BbIGOPKMN.

OnvHa 3anucm 1 4actoTa BbIOOpPKM ocumnnorpadcga nmeloT cneayollee
COOTHOLLIEHUE:
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YacToTa BbI6bOpKM = ANliHa 3anucu/BpemMs cbopa AaHHbIX

Kak npaBuno, Bpemsa cbopa paHHbIXx ocuwunnorpada B TOYHOCTU
COOTBETCTBYET BPEMEHM OTOOPaXXeHNs Ha TEKYLLEM LieNoM aKpaHe (TekyLuas
CTpOYHas pa3BepTka*14).

Hanpumep, ecnu ocumnnorpad mmeetr emkocTb namatm 700 K, yacToTty
otbopa npob 1 GSa/s n cTpoyHyo pasBepTky 50 mkc/pen, Bpemsa cbopa
AaHHbIX cocTaBuT 700 MKc, YTO cocTaBndaeT 50 mke/noen x 14 gen.

OpHako, korga ObicTpas cTpoyHasi pa3BepTka (MeHee 20 HC) wnn OnviHa
3anmcuy ycTaHoBNEeHbl Ha (pUKCUpPOBaAHHOE 3HaYeHne, BpemMs coopa AaHHbIX
ocumnnorpacda He 06a3aTeNbHO COOTBETCTBYET BPEMEHUN OTOOPAaXEHUs Ha
TEeKYLLEM LIe/IOM SKpaHe.

Hanpumep, ecnun ocumnnorpad mmeetr emkocTb namsatm 700 K, yacTtoty
Bblbopku 1 BbI6/C N CTpouHylo pa3BepTky 20 HC, Bpemsi cbopa OaHHbIX
coctaBuT 700 He, 4TO B 2,5 pa3a 6onbLue TEKYLLErO BPEMEHW OTOBPaXeHMs Ha
LLe/lIoM 9KpaHe.

Vnwn, ecnn emkoctb namaTt coctasnaeT 140 Kb (bunkcmpoBaHHoe 3HavyeHme),
yacToTa Bbl6bopkun coctaBnseT 1 [Bbi6/c, a CTpo4Hana pa3BepTka cocTaBnsaeT 1
MKC, BpemMsi cbopa gaHHbIx cocTaBuT 140 MKc, 4To B 10 pas 6onblue TeKyLLEero
BpeEMEHN 0TOOpaXxeHnsa Ha LLesIoM 3KpaHe.

[na ogHOro kaHana B nNape KaHanoB MaKCuMasbHasi 4YacToTa BblGOpKU
ocumnnorpada cepun AVT cocTtasnsaeTt 1 Bbi6/c.

Ecnn otkpbiTbl nobble gBa KaHana, 4YacTtoTa BblOOPKM [OBYX KaHasnioB
yMeHbLunTca Basoe. Hanpumep, ecnu otkpbiTbl CH1 1 CH3, yacToTa BbiGOpKIN
CH1 n CH3 cocTtasut 500 MBbI6/C.

Ecnun oTKpbIThl NHOGLIE TP KaHana nnm BCe YeTblpe KaHana, YactoTa BblOOpKU
Ha KaHan ctaHeT 1/4 oT MakcMManbHOWM YacToTbl BbiIbopku. Hanpumep, ecnm
oTkpbITbl CH1, CH2 n CH3, yacTtoTa Bbibopkn CH1, CH2 n CH3 cocTtaBut 250
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MBbIO/c onsa KaXkaoro N3 HMX.

FnaBa 12. Tpurrep n AexogviposaHue
nocnepoBarTesibHOM LLMHbDbI

B aton rnaBe copepxutca noapobHas uHdopmaumsa O OeKOANPOBaAHUN
nocnegoBaTeNbHOM LWINHbI. PekomeHayeTca BHUMATENbHO Mpo4YuTaTh 9Ty
rnaBy, YTOObl NOHATb HACTPOWKY 1 paboTy Tpurrepa 1 AeKoOANPOBaHNS LUNHBbI
AVT1.

B aTon rnaBe, B OCHOBHOM, COAEPXUTCA cnenytoLlee:

e Tpurrep u gekogmpoBaHue wnHbl UART (RS232/RS422/RS485)
e Tpwurrep n gekogmnposaHue WnHbl LIN

e Tpurrep un gekogmnposanHme wmnHbl CAN(FD)

e Tpurrep n gekogmnpoBaHue WnHbl SPI

e Tpurrep n gekogmnpoBaHue WnHbl 12C

e Tpurrep n gekogmnpoaHue wWnHbl ARINC429

e Tpwurrep n gekogmnpoBaHue WnHbl 15538

[MpoBegnTe nanbLEeM BBEPX WM BHM3 NO obnacTtn Bbibopa kaHana, 4tobbl

OTKpbITb 061acTb BbIOOpa BTOPOro KaHana, HaxXmMuTe |<Hor||<y nnwn ,
4TOOblI aKTMBMPOBATb OEKOOMPOBAHWE, OTKPOWUTE MEHIO KOHMUrypaunmn
LUMHbI, BblbepuTe TUN wWuUHbL. [lpegycmoTpeHo cemb TunoB wuH: UART
(RS232/RS422/RS485), LIN, CAN(FD), SPI, 12C, ARINC429, 1553B, rge
KaHanbl S1 n S2 MoryT ncnonb3oBaTbCA AN8 AEKOANPOBAHMNSA OAHOBPEMEHHO.
OTKpOWTE MEHIO HACTPOWKWN TPUITEPA, BbiIBEPUTE NOAXOAALLNIA TUM TPUIrepa.
CooTBETCTBYOWMNIA TUM TPpUrrepa LWWHbI N PEXNM TpuUrrepa MoryTt ObiTb
yCTaHOBNEHbI TOrga, Korga BblOpaH TpUrrep WWHbI, N NocneaoBaTesibHas
LUMHaA oTobpaXxaeTca B rpacduyeckom opme.

B pexxunme gekoanpoBaHuns NocnenoBaTebHOM LUMHbI NPY NPOKPYTKE 9KpaHa
B APYrMX pexmmax CTPo4YHas pasBepTka aBTOMaTUYECKM HacTpamBaeTcs Ha 1
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MC Npyv Mepek/loYeHUn Ha  nocnegoBaTe/lbHOe  OeKoaupOBaHME
(makcmanbHaa CTpO4YHas pas3BepTka, NoAaaepXunBaemMmasa pPeXMOM
nocnepgoBaTeNibHOro pgekoaupoBaHusa, coctaBndetr 100 mc). B pexume
MacCLUTabMpoBaHNA MOXET ObiTb OEKOONPOBAH 1N OTOOpaXKeH yBENUNYEHHbIN
curHan. OOblMHOE OKHO OTOOpaxeHus noadepXuBaeT MaKCMManbHYHO
CTPO4Hyto pa3sepTky 100 mc. Ecnn pexnm gekogmpoBaHUA BKIOYEH, NMPU
HaxxaTun KHonkn «AUTO» ycTaHaBnmnBaeTca TN 3anycka, WOAeHTUYHbIA TUNy
LUNHbI KaHana pgekoguvpoBaHuA. MeHlo BblOOpa TMNa LUMHbI NOKa3aHO Ha
puycyHKe 12-1:

PucyHok 12-1. MeHto BbibOpa TNa LWWHbI

OTKponTe pacKpbiBalOLEECS MEHIO U HaXMWUTE Ha KNnaBuLly , 4YTOObI
OTKPbITb U 3aKPbITb TEKCTOBbLIN PEXUM, Kak NMoka3aHo Ha pucyHke 12-2.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



209

PucyHok 12-2. TeKCTOBbIN peXnM AeKOOMNPOBAHUS LLUNHbI

OnwncaHwme:

[1Ba kaHana gekogmpoBaHua S1 1 S2 B TEKCTOBOM UHTepence fonxHbl ObiTb
HaCTPOEHblI OANHAKOBO, YTOObI X MOXHO ObI/IO OTKPbITb, N Ka)ablA KaHan
oTobpa)kaeTcsi B XPOHONOrMYeCcKoOM Nopsiake pa3HbIMN LUBETAMU;

S1/S2/S1 n S2 — 310 MHbDoOpMaumsa o WKHe KOHdUrypaummn kaHana, ons
N3MEHEHUS LWNHbI KaHana BpallaeTca pyyka X nnm nepekiodaeTcsa MeTKa;

Ha)xxaTtne KHOMKW CcoXpaHeHus BO BpemMs npouecca Mnony4yeHns
TEKCTOBbIX JAHHbIX MOXET COXPaHNTb BCE MNONYYEHHbIE Ha TEKYLLMIA MOMEHT
AaHHble. Ecnn o6bem gaHHbIX cnuwkom 6onblion, byaet otobpaxaTbcs
cnoBo «Wait» 1 coobuieHne 06 ycnewHOM COXpaHEHUW.

Ocuwunnorpad MOXHO wucnonb3oBaTtb B kKadyectBe USB-Hakonutensa pana

NPOCMOTPA COXPaHEHHbIX (aIoB Ha KOMMbIOTEPE, KakK MOKas3aHO Ha
puycyHke 12-3:
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PucyHok 12-3. TekcToBble hannbl XpaHEHUS LLUNHbI

MpumeyaHue: B pexume [OekooMpoBaHMA TeKCTa BK/KOYEHbl TOJIbKO
onepauumn, cBAI3aHHble C OEKOAMPOBAHMEM, a OCTaslbHble KHOMKW MO
yMO4YaHUIo He BblbupatoTcs.

12.1 Tpurrep wm paexoguposanme wmHbl UART
(RS232/RS422/RS485)

ns npaBuIbHOIro aekoanpoBaHus OaHHbIX LUWHBI UART
(RS232/RS422/RS485) wn  obecneyeHumsa  cTtabunbHOCTM  Tpurrepa
HEO6XOAMMO HAaCTPOUTb KOHMUIypauuio LWWHbI, BbIMOJHUTbL HACTPOWMKN
peXunma Tpurrepa n ypoBHs TpUrrepa.

o KoHdurypaumsa winHbl

[MpoBegunTe nNanbuUem BMEBO MO nnun , YTObOblI OTKPbITb MEHIO
KOH(Urypaumm LWNHbI, Kak NoKka3aHo Ha pucyHke 12-4. Heobxognmo BbibpaTb
KaHan RX 1 3agatb HAaCTpPOMKW cneayoLwmx napamMeTpoB B 3aBUCUMOCTU OT
N3MEPEHHbIX CUTHaNOB:

YpoBeHb 6e3penctema - Bbibepute «ldle Low» mnu «ldle High», 4Tobbl
obecneuyntb COOTBETCTBME COCTOSIHUIO 0Oe3nencTBms  U3MEPSEMOro

obopynoBaHua. [na RS232 moxxHO BbiObpaTh «ldle Lown.

[NMpumeyaHne; MPOMBbILLIEHHbIN cTaHoapT RS232 NCronb3yeT
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«OTPULATENBHYIO NIOTVKY», @ UMEHHO BbICOKWIA YPOBEHb — 3TO JIOMMYECKUN
«0», @ HA3KW YPOBEHb — 3TO flornyeckas «1».

but yeTtHocTn — Bbibepute «Odd», «Even» nnn «None» B 3aBUCMMOCTU OT
n3mMmepsemoro obopyagoBaHuS.

[nwnHa cnosa - YctaHoBuTte konndectso 6ut B cnose UART pnsa cooTBeTcTBUA
n3mepsiemomy obopyaoBaHunto (oocTynHo 5-9 6uT).

CkopocTb nepepavym AaHHbIX — BbibepuTe cKopocTb nepefaym paHHbIX,
COOTBETCTBYIOLLYIO CUIHany B namepsieMom 060pyaoBaHNN.

CkopocCTb nepeaaymn gaHHbIX MOXHO YCTaHOBUTL B AranasoHe oT 1,2 Kéut/c
no 8,000 MéwuTt/c.

OTobpaxeHune wuHbl — Bblbepute oTObpa)xkeHwe LwecTHaAUaATEPUYHOrO,
nBownyHoro nnu ASCII-kopa.

PucyHok 12-4. MeHto KoHpurypaumm wnHbl UART

Koraga cnoso oto6paxaetcs B ASCII, ncnonbsyetcs 7-6utHbin popmat ASCII.
Honyctnmble cumsonbl ASCIl HaxogaTca B gnana3oHe oT 0x00 oo Ox7F. Onsa

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



212

otobpaxeHus B ASCIl Heobxogmo BbibpaTb He MeHee 7 6uT B «Bus
Configuration». Ecnun BbibpaH ASCII, n paHHble npeBbiwaoT 0x7F, gaHHbIe
OyayT oTobpaxaTbCs B LUECTHaALaTepu4YHOM cbopmare.

HaxXmuTe Ha nosie HaCTPOMKKM CKOPOCTM nepepayn, YTobbl OTKPbITb CTON6EL,
Bolbopa ckopocTn nepepayun. B cnyvae Bbibopa 3HayeHus «Custom»
LLIENKHNTE, YTOObI OTKPbITb BUPTYalbHYIO 9KPaHHYIO KnaBuaTtypy, BblbepuTte
6UT OnNa W3MEHeHuda, BBeOUTe 3HayeHne u Haxmute Ha «Enter» Ha
BUPTYaNlbHOW 9KpPaHHOW KnaBuaTtype, 4TOObl 3aBEPLUNTb HACTPOWKY.
CkopocTb nepepayn MOXHO ycTaHoBUTb oT 1,2 Kéut/c go 8,000 M6éwuTt/c.
BupTtyanbHas akpaHHas KnaBmaTtypa n3obpaxxeHa Ha pncyHke 12-5:

PucyHok 12-5. HacTpowka cKopoCcTu nepefayn gaHHbIX MO YMOYaHUIO

[MpnmedaHme: Korga ectb 6GUT YETHOCTW, O/IMHA CNOBAa OaHHbIX yKa3blBaeT
obuwyto anmHy 6muTta gaHHbIX NIOC 6UT YeTHOCTU. Ecnn 6uTa YeTHOCTK HET,
OJIMHa CNoBa AaHHbIX cYMTaeTca AnvHonm 6wuTa gaHHbIX. Hanpumep, ecnm
OJIMHa CNnoBa AaHHbIX COCTaBNseT 8 6uT, ecnn HeT 6uTa YETHOCTW, 3TO
O3Ha4aeT, YTo obuwlaa AMHa fOaHHbIX cocTaBnser 8 6ut. Ecnmn ectb 6uT
YETHOCTW, 3TO O3HAYAET, YTO 0OLan ANVHA OaHHbIX COCTaBNAeT 7 OUT, U eCcTb
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ONT YEeTHOCTM - 9TO 1 OIUT.

e Pexunm Tpurrepa

OTKponTe MEHIO KOHDUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLNIA
TN Tpurrepa; npu Boibope Tpurrepa wmHbl UART Heobxoanmo 3apgatb TUM
Tpurrepa, B3aMMOCBS3b TpUrrepa M AaHHble TpUrrepa, Kak nokasaHoO Ha
puyCyHKe 12-6:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope limeQut S2 UART

PucyHok 12-6. MeHio HacTponkun Tpurrepa

[Mocne BbibOpa AaHHbIX TPUITEepa NCMONb3YNTE BCMJ/IbIBAIOLLYIO BUPTYalbHYHO
KnaBuaTypy Aas Ux U3sMeHeHUs!, BBEOUTE 3HAa4YeHME N HaXXMunTe Ha «Enter» Ha
BUPTYasibHOW NpOrpaMmMHOI KnaBmaType, 4ToObl 3aBEPLUNTL HACTPOWKY.

OnuncaHmne meHo KoHpurypaunm Tpurrepa wmnHbl UART:

a) CraptoBbii 6UT - Tpwurrep cpabaTbiBaeT MO HavyalbHOMY OUTY
N3MeEPSIEMOro CUrHana;

b) CrtonoBbin 6UT — TpUrrep NO CTONOBOMY BUTY M3MEPSEMOro curHana.
HesaBucrmo OT TOro, ncnonb3yet N1 namepsemsin curdan 1, 1,5 nnn 2
CTONOBbIX 6UTa UK HeT, TpUrrep cpabaTbiBaeT Ha NEPBOM CTOMNOBOM
ouTe.

c) [data] - Tpurrep no ykasaHHOMY OWTy paHHbIX. Ecnn 6uTbl gaHHbIX
n3MepsaemMoro curHana adpdekTnBHbl Kak 5-8 6uT, BbibepuTe [data] n
BblﬁepI/ITe COOTHOLUEeHWE TPUrrepa Kak «=», «>», «<», «#», 3aTeM Bb|6epV|Te
«Trigger Data», HaXmwuTe Ha pOaHHblE Ha CEHCOPHOM 93KpaHe M«
MCNONb3YMTE BCMNJbIBAIOLLYIO BUPTYyasibHYIO KNnaBmaTypy 4151 USMEHEHUS;

d) [0:data] — 6uUTbl gaHHbIX N3MepPaeMoro curHana — 9 6ut (9-m 6ut — 6ut
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yeTHOCTW). Tonbko kKorga 9-m 6ut paeseH 0, Torga cpabaTbiBaeT TpUrrep.
CooTHOLLEHME TpUrrepa, KOHOUrypaumnsa gaHHbIX TpUrrepa Takme Xe, Kak
y Tpurrepa [data];

e) [1:data] — 6UTbl gaHHbIX N3MepPsAeMoro curHana — 9 6ut (9-m 6ut — 6uT
yeTHocTWh). Tonbko Korga 9-m 6uT paBeH 1, Torga cpabaTbiBaeT TPUITep.
CooTHoLEeHne Tpurrepa, KoHpurypaumsa gaHHbIX TPUrrepa Takme Xe, Kak
y Tpurrepa [data];

f) [x:data] — 6uTbl gaHHbIX N3mepsemMoro curHana — 9 6ut (9-n 6ut - 6uT
4yeTHOCTW). HesaBmcmmo oT 3HadeHusa 9-ro 6uTa, Tpurrep cpabaTbiBaeT Ha
yKadaHHOM 6ute paHHbiX. COOTHOLWIEHME Tpurrepa, KOHUrypauus
OAHHbIX TPUITEpPa Takme Xe, Kak y Tpurrepa [datal;

g) Owwmbka 4YeTHOCTM - [OeWcTBYyeT NpWU MNPOBEpPKe YETHOCTU Mo OuTy
4yeTHOCTW, TpUrrep cpabaTbiBaeT Npu OLLINOKE YETHOCTW.

e [NexkopgmposaHme nocnepgosarenbHom wmnHbl UART

[OnvnHa cnoBa W3MEPEHHOro CUrHana cocTtaBnsder 8 6uUT, OUT 4YeTHOCTU
OTCYTCTBYET; CKOPOCTb nepeaayn gaHHbIx 19,2 K6uT/c, LecTHagLUaTepuyHas;
PEXUM TpUrrepa kak 6uTt gaHHbIX: 55. BbinonHuTe cnepyolime AencTems:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN OeKOANPOBaHUSA, N HaxXMuUTe S1 ewle
pas, 4TOObl OTKPbITb MEHIO KOHMUIypauunmn LLUNHbI;

(2) BbibepuTte Tvn winHbl Kak «UART», HaxxmuTe Ha «Ch1y, «ldle High», «Parity
None», «8bit», «19.20kb/s», oTob6pasunTtcsa «hexadecimal», 3aTem 3akponTe
MEHI0;

(3) OTKpoOINTE MEHIO HACTPOMKIN pexnma Tpurrepa, Haxxmmte «Data», BBeguTe
55 Bpy4yHytO 1 HaxmuTe «Enter» ona noareepXxneHus;

(4) PerynnpoBka NnoporoBoro ypoBHsi B COOTBETCTBUM C YPOBHEM aMMIUTYyObl
curHana MOXeT TnpuBecT K cTabunbHOMY TpuUrrepy curHana.
[padmnuecknin nutepdenc Tpurrepa wmHbl UART nsobpaxeH Ha pucyHke
12-7:

Cnocob 1: Haxxmunte Ha nHpopmauymto o KoHdurypaunmn . , YTOObI OTKPbITb
OKHO PpPEerysnpoBKY MOPOroBOro YpPOBHA KaHana [OekogupoBaHus, W
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nepetawimTe Mone PerynmpoBKM BBEPX W BHW3, YTOObl OTPerynmpoBaTtb
MOPOroBbI YPOBEHb.

PucyHok 12-7. PerynupoBka ypoBHsi aekogmpoBaHums wmnHbl UART

Trigger
Cnocob 2: lnntenbHoe HaxaTune nepekoyaTens HaBuraymm Tpmrrepa1
NO3BOJIIET NEPEKNOYaATbCA MeXAY NOPOroBbiM YPOBHEM LUMHbI N YPOBHEM
Tpurrepa.

PucyHok 12-8. N'pacdumnueckunimm nutepdenc wmHol UART
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OnwucaHue rpadunyeckoro nHtepdenca wuHsl UART:

1
2) Tun Tpurrepa

)
)
3)
)
)
)

Mono)xeHwne Tpurrepa

[ToporoBbIn YPOBEHDb
4
5) NekognpyinTte nakeT AaHHbIX, NOAPOOHO ONMUCAHHbIN HMXE

(
(
(
(4) Nndopmaumsa o KoHpUrypaumm
(
(

6) JekoampynTte faHHble 1 COOTBETCTBYIOLLYIO 061acTb OCLMIOrpaMMbl

OnmncaHme nakeTa gaHHbIX gekognpoBaHuma wnHbl UART:

(1) MakeT paHHbIX OeKkoaMpoBaHUA oTobpaxaeT AaHHble 0 paboTe LWnHbI B
peanbHOM BPEMEHW;

(2) DaHHble pekogmpoBaHMA oOTObOpaXxkalTca B LUeCTHaaLUaTepuyHOWM
cucTteme 6enbiM LIBETOM;

(3) Ecnn pnunHa cnoBa cocTaBnfer 5-8 6uT, AaHHble OEKOAMPOBaHWS
oTobpaxalTca B BuMAe ABYX OWT LIecTHaguaTepuyHoro 4ucna. Ecnwm
OJINHAa CrioBa cocTaBnseT 9 6UT, JaHHble OeKoOAMPOBaHMA OTobpaXkatoTca
B Buae 3 OUT wecTHaguaTepuyHoro 4mcna, a 9-n 6ut otobpaxaetcs
cnesa;

(4) Ecnn B paHHbIX gekogunpoBaHWs ecTb owwubka, 1, ecnu owwmnbka B
cTtornoBom 6ute, gaHHble OTObGpa)katTcsa XenTbiM uUBEeTOM. Ecnm aTo

owmnbkKa YeTHOCTW, AAHHbIE 0To6pa>|<a+0Tcsq KPpaCHbIM LIBETOM;

(5) Ecnn nosBnseTca 3HaK «?», HEOOXOAMMO HACTPOUTbL CTPOYHYHO Pa3BEPTKY
L7191 NPOCMOTpa Pe3ynbTaToB AEKOANPOBAHWS.
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3
2 6

5
4

PucyHok 12-9. TekcTtoBbIn nHTEpdenc wmnHsl UART

OnucaHmne TekcTtoBoro nHrepgemca UART, cm. pmcyHok 13-9:

(1) S1/S2/S1&S2 - nHdbopmaLmsa o WmHe KoHpUrypaunm kaHana.

(2) O6bnacTb ona nekoanpPoBaHHbIX AAHHbIX.

(3) Kon ASCII, cooTBETCTBYIOLLNI TEKCTOBLIM AIaHHbIM (ecnn ddopMaT AaHHbIX
coctaBngaeT 9 6uT, n 6ut YeTHocTm oteytcTByeT, koa ASCII cooTBeTcTBYET
HVXKHUM 8 BUTaM AiaHHbIX C IEBOV CTOPOHbI).

(4) CueTumk: Bbl4MCNAET 0bLLEE KONNYECTBO KaapoB 1 NpoueHT kaapos ERR
(owmbka yeTHOCTU K oLLbBKa CTONOBOro 6uTa).

(5) KHonka «Clear»: O4ncTka gaHHbIX CHETYMKA.

(6) Monoca npokpyTKN.

B obnactn pgaHHbIX gekogmpoBaHuMs OaHHble 06 owwnbke CTonoBoro 6muiTa
oTobpa)katoTcsa XenTbiM LBETOM, a AaHHble 00 owmnbke OekoanpoBaHUSA
OTOOpaXkatoTCA KPACHbIM LIBETOM,;

12.2 Tpurrep n gexoguposaHue wmHbi LIN

[na npaBunbHOro AekoampoBaHWA AaHHbIX wWKHbl LIN n obecnedyeHus
CTabunbHOCTN Tpurrepa HeobxogMMo HACTPOUTb KOHMUrypauutio LUWHBbI,
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BbIMOJIHUTb HACTPOMKW peXmMmMa TpUrrepa 1 ypoBHS TpUrrepa.

o KoHpurypaums WwnHbI

s1 s2
npOBe,D,VITe nanbuem BMEBO IO - nnnm ., 4YTOObI OTKPbITb MEHIO

KOHpUrypaumm LWnHbI, HEOB6XOANMO BBECTU
IcTOYHWK — BbIOEPUTE NCTOYHMK CUTHANa o189 0eKOAMPOBaHUA.

YpoBeHb 6e30encTBUSS — BbICOKUA U HU3KMIN. Bbibepute: oTobpaxaTb
BbICOKWIA aKTUBHbIV NN HN3KNIN aKTUBHbIW YPOBEHb MNOC/E Ha4YanbHOro 6uTa
CUrHana namepsiemoro obopygoBaHus.

CkopocTb nepenayn — BblbepuTe CKOPOCTb Nepefayvu, COOTBETCTBYIOLLYIO
N3MepsaeMOMY CUTHaNY, a TaKXe ee MOXHO HaCTPOUTb.

Cnocob HacTpomKn Takom xe, Kak n gns wiunHbl UART, nosTomy nHdopmaums
3[eCb He NOBTOPAETCSA, Kak nNokasaHo Ha pucyHke 12-10:

B4

LIN

CAN(FD)

PucyHok 12-10. MeHto koHpurypaumm wmnHbl LIN
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e Pexunm Tpurrepa

OTKpoMTE MEHIO KOHUrypaunm tTpurrepa n Bblbepmte COOTBETCTBYHOLLUN
Tnn Tpurrepa. Ecnu BoibpaH Tpurrep wuHbl LIN, pexum Tpurrepa BKIOYaEeT:
CUHXPOHHbLIN NepegHnn (POHT, naeHTndMKaTop Kagpa, naeHTudukaTop
Kagpa n gaHHble. CMm. pucyHok 12-11:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-11 MeHto KoHpurypauum pexuma tpurrepa wimHbl LIN

a) CUMHXPOHHbLIN HapacTalowwmm HPOHT — Koraa 3akaH4ymBaetcs «/IHTepBan
CUHXPOHM3aunm» WuHbl LIN, HapacTatowmin GpoHT cpabaTtbliBaer.

b) NpeHtundunkatop kagpa — Tpurrep cpabaTtbiBaeT npyv o6HapyXXeHunmn Kagpa
C NAEHTNHUKATOPOM, paBHbIM YCTaHOBNEHHOMY 3Ha4yeHuto. BolbepuTe
«Frame ID», HaXXMWUTe Ha JaHHble Ha CEHCOPHOM 9KpaHe 1 NCMOoNb3ynTe
BCMNJ1bIBAIOLLYO BUPTYaNbHYIO KNnaBmaTypy, YToObl USMEHUTb UX.

c) VipeHtndukatop Kkagpa W pOaHHble - Tpurrep cpabatbiBaeT npu
obHapyXeHnnm kagpa C WUOAEHTNHAUKATOPOM W AAHHBIMW, PaBHbIMU
yCTaHOBNEHHOMY 3HadeHuto. BoibpaB «Frame ID and Data» HaxmunTe Ha
NOEHTNMOMKATOP NN OAaHHbIE N YCTaHOBUTE UX.

o [exkopgmnpoBaHme nocnepnosartesnibHOM WnHbI LIN

Ch1 nogkntoyeH K namepsieMomMy curHany. YpoBeHb 6€30ecTBUS BbICOKUIA,
CKOpPOCTb nepepadun gaHHbix 19,2 K6ut/c. Pexxum Tpurrepa — CUHXPOHHbIN
nepegHMin GpoHT. BeinonHUTe cnepytolme oeNcTBUS:

(1) Haxxmunte S1,4T06bI OTKPLITH KAHaN AEKOAMPOBAHNSA, N HAXXMUTE eLLie pas,
YTOObl OTKPbITb MEHIO KOHMUTYPALA LLNHBDI;
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(2) Bbibepute Tvn winHbl «LIN», HaxxmuTe Ha «Ch1», «ldle High», «19.20kb/s»,
a 3aTeM 3aKPOMNTE MEHIO;

(3) OTKponTEe MEHIO KOHUrypaumm pexmnma Tpurrepa v HaXXMUTe KHOMKY
«Synchronous Rising Edge»;

(4) HaxxmunTe KHONKY MHMOpMauum 0 KOHUrypaumm , YTOBObI OTKPbITb
OKHO HaCTpPOWMKM MOPOroBOro YPOBHS KaHana AekoaupoBaHUs, 1
nepeTawmTe none HaCTPOMKN BBEPX U BHI3, YTOObI HACTPOUTbL MOPOrOBbLIN
ypoBeHb. OTperynmpymTe noporoBbi YpOBEHb B COOTBETCTBUMN C YPOBHEM

aMnAnTyaOpl CUrHana, 4Tobbl obecnevynTb CTabUNbHbIA TPUITEP CUrHanNa.

[padpnyeckuin nntepdenc tpurrepa LIN nszobpaxeH Ha pucyHke 12-12:

S ————— - —— - —— . — - —— . — —

PucyHok 12-12. 'pacdpunuecknnm nHtepdenc LIN
OnuncaHume nakeTa gaHHbIX gekoanpoBaHuMs wWnHbl LIN:

(1) MakeT paHHbIX AekoaMpoBaHMA OTobOpaXkaeT fJaHHble 0 paboTe LWHbI B
peasnibHOM BPEMEHW.

(2) JanHble pekogmpoBaHMA oTobpaxaloTca B LIecTHaguaTepuyHOW
CUCTEME;
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(3) «Frame ID» oTo6paxkaetca xenTbiM LBeTOM, «Data» oTtobparkaetcs 6enbim
uBeTomMm, a «Parity sum» oTobpaxaeTtcs 3eneHbIlM LBeToM. Ecnu B cymme
YETHOCTW eCTb OLInbKa, OHa OTOBpaXkaeTca KpacHbIM LBETOM «Ev.

(4) Ecnun nosaBnaeTcsa 3HaK «?», HEOOXOAMMO HAaCTPOUTb CTPOYHYIO Pa3BepTKY
ON151 MTPOCMOTpPa pes3yNbTaToB AeKOaNPOBaHUSA.

PucyHok 12-13. TekctoBbin nHtepdenc LIN

OnuncaHwme TekcTtoBoro nHrepdgenmca LIN, kak nokasaHo Ha pucyHke 12-13:

1) «Ch»: KaHan WnHbI.

2) «Time»: BpemeHHble uHTepBanbl MeXxay MNOCNeAHUMW W TEKYLLMMN
Kagpammu.

3) «ID»: BHaueHme noeHTndrkKaTopa Kagpa.

4) «Data»: JaHHble kagpa.

5) «Parity sum» Cymma 4yeTHOCTM Kapgpa, owwnbka CyMMbl YETHOCTU
oToOpa)XkaeTcs KPaCHbIM LIBETOM.

6) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT yCnoBua Tpurrepa.

7) KHonka «Clear»: O4mncTka gaHHbIX CHETYUMKA.
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12.3 Tpmrrep n gexogmposanme wmHbl CAN(FD)

Cepua AVT1 noppepxmBaeT Tpurrep n gekogmpoBaHume wmnHbl CAN, WnHbI
CAN FD. [ns npaBunbHOro AekoampoBaHMs AaHHbIX WWHbI 1 obecnevyeHns
CTabunbHOCTN TpuUrrepa HeobxoaMMO HACTPOUTb KOHUTIypauuto LWWHBbI,
BbIMOSIHUTb HACTPOWKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

[MpoBegnTe nNanbuem BMEBO MO . nnm , 4YTOObl OTKPbITb MEHIO
KOHUrypaumm LWWHbI, HEOBXOAMMO YCTaHOBUTb WCTOYHUK CUrHana, Tun
CUrHana mn CKOpoCTb nepefadn AaHHbIX HacTpamBaloTCs B COOTBETCTBUU C
N3MepPEHHbIM curHanom. Metoq HaCTPOKN NOAEHTUYEH MeTody HaCTPOWMKI
wnHbl UART, noatomy nHdopmaumsa sgecb He nostopsieTcs. CM. pucyHoOK 12-
14,

DN S U N R LR LTS TSN O W N—— S N RN S

DO X D1 X D2 X D3 X D4 X D5 X D6 X D7 12EFABCD

PucyHok 12-14. MeHto koHburypaumm wimnHsl CAN/CAN FD

e Pexunm Tpurrepa

OTKponTe MEHI KOHdUrypaumm Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA
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TN Tpurrepa. Ha pucyHke 12-15 BbibpaH Tpurrep winHol CAN S1:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-15. MeHo KoHpurypaumm pexuma tpurrepa wimHbl CAN FD

OnuncaHme meHI0 BbiGopa peXxnma Tpurrepa:

a) Hauano kapgpa - Tpurrep B Havane Kagpa;

b) NpeHTndwukatop ypaneHHOro kagpa — HacTpoulka wuaeHTudukaTopa
COOTBETCTBYET TpUrrepy yganeHHoro kagpa. Boibepnte «Remote Frame
ID» n ycTaHOBUTE 3Ha4YeHNE NAEHTNGUKATOPaA B HMXKHEN YacTn obnacTtun
OAHHbIX TpUrrepa.

OnucaHmne onepaummn: HaxmunTe undgpbl Ha CEHCOPHOM 3KPaHE U BbINOMHUTE
YCTaHOBKY C MOMOLLIbIO BUPTYyanbHOW K/1aBMnaTypbl;

c) VpeHtudukatop kagpa [paHHbIX — Tpurrep cpabaTbiBaeT Ha Kagpe
OAHHbIX, KOTOPbIA COOTBETCTBYET YCTAHOBNEHHOMY WAOEHTNUKATOPY.
Pexnm koHpurypaummn ngeHtTndmrkaTopa kagpa gaHHbIX TakOW Xe, Kak 1
KOHUrypaumm ngeHTudmrkaTopa yganeHHoro kagpa gaHHbiX;

d) VigpeHtudukatop ypaneHHOro kagpa/kagpa [OaHHbIX —  Tpurrep
cpabaTbiBaeT Ha yOasieHHOM Kagpe WX Kagpe [OaHHblX, KOTopble
COOTBETCTBYIOT YCTaHOBNEHHOMY uaeHTudukatopy. KoHdurypaums
noeHTudmnkaTopa ypaneHHoOro Kagpa/kagpa [OaHHbIX Takas Xe, Kak
KOH(Urypaums yganeHHoro kagpa gaHHblIX;

e) peHTndumkatop Kagpa AaHHbIX N MOAEHTUMUKATOP OaHHbIX — TPUrrep
cpabatbiBaeT Ha  Kagpe  [OaHHbIX, KOTOpble  COOTBETCTBYIOT
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YCTaHOBNEHHOMY WAEHTUdUKATOPY U AaHHbIM. MeTon KoHdurypaunn
Takow Xe, Kak 1 KOHUrypaumm yganeHHoro Kkagpa;

f) Owwnbka kagpa — Tpurrep cpabatbiBaeT npu owmnoke kagpa CAN;

g) Bce owmnbkn — Tpurrep cpabatbiBaeT nNpyv Hann4yum nobon ownbkn B
dopmaTe nnm akTUBHOCTW;

h) Owwnbka noarBepxneHna — Tpurrep cpabaTbiBaeT NpuM PeLecCUBHON
(BbICOKOW) MO3MLK MOATBEPXOAEHWS;

i) Kapp neperpy3ku — Tpurrep cpabatbiBaeT Ha kagpe neperpy3ku CAN.

e [NexkopmpoBaHme nocnepgosartenbHonm wmnHbl CAN

Ch1 nogkntoyeH K namepaemomy curHany. YposeHb 6e30eMCcTBMSA BbICOKUNA,
CKOpPOCTb nepepayn gaHHbix 1 MouT/c; pexnm Tpurrepa — Hadano kKagpa.
BboinonHunTe cnegytoume oenNcTBUS:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN AeKOAMPOBaHUSA, U HaxXxMuUTe S1 ewle
pas3, 4TOObl OTKPbITb MEHIO KOHMUIypauunm LLNHbI;

(2) Boibepute TMn wmHbl «CAN», 3aTtem HaxmumTe «Chil», «ldle High» n
«1Mb/s», FD BaudRate yctaHoBuTe Ha «None». BbINnONHMB HaCTPOWKY
Ha)XMUTE Ha MYCTYyt 06NacTb, YTOObI 3aKPbITb MEHIO;

(3) OTKpoTE MEHIO KOHMUIYypaummn pexnma Tpurrepa n HaxmmTe Ha «Frame
Starty;

(4) OTperynupyinte noporoBbiA YpOBEHb B COOTBETCTBUW C aMMIUNTYOO0N
curHana. [padwunyeckmnn unHtepdenc Tpurrepa CAN wmsobpaxeH Ha
pucyHke 12-16:
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PucyHok 12-16. HTepdeinc npekoanpoBaHus winHbl CAN

N3yunTte nosmumnio Bbibopkn: Touka BbIGOPKM — 9TO MOMEHT BPEMEHW, B
KOTOpbIN ocumnnorpad NnpomnsBoamT BbIOOPKY YPOBHA 6uTa. Touka BbiOOpPKMN
npencraBneHa NPoLUeHTHbIM COOTHOLLEHMEM «BPEMEHWN OT Ha4Yana nepenaymn
6uta OO TOYKM BbIGOPKU» N «BPEMEHW Mnepepadn buta». Haxmwmte Ha
NPOLEHTHOE COOTHOLLEHME crpaBa OT TOYKWU BbIOOPKK, YTOObLI BbIMONHUTD
COOTBETCTBYIOLLUME HaACTpoMkuU. [dnanasoH perynnpoBKU  MNOSIOXEHWS
Bbibopkn cocTaBnsaeT oT 0% o 99,9%.

OnuncaHume nakeTa gaHHbIX gekognposaHms winHbl CAN:

(1) MakeT maHHbIX AekoaMpoBaHMA OToGpaXkaeT AaHHble 0 paboTe LWHbI B
peanbHOM BPEMEHW.

(2) JanHble pekogmpoBaHMA oOTobpaxaloTca B LIecTHaguaTepuyHOW
cucTeme;

(3) «Frame ID» oTo6paxkaeTcsa xenTbiM LBeToM, «Data» oTobparkaetca 6enbim
ysetom, a «DLC» n «CRC» oTtobpaxaeTtca 3eneHbiM uUBeToM. Ecnm ectb
owwnbkKa Kkagpa, oHa oTobpaxaeTcs KpaCHbIM «E».

(4) Ecnn nosiBnaeTca «?», HE06X04MMO OTPErynmnpoBaTh CTPOYHYIO Ppa3BEpPTKY
AN NPOCMOTpa pe3ynbTaToB AEKOOMPOBaHMA, a «!» yKasblBaeT Ha TO, YTO
dopma curHana  WKHbI, COOTBETCTBYKOLWIAA  NaKeTy  OaHHbIX
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OEKOOMPOBAHNSA, HENofiHa W [OaHHble He MOryT ObiTb OTOGpaXeHb
NpPaBUbHO.

PucyHok 12-17. lekogupoBaHmne winHbl CAN B TEKCTOBOM pexmnme

OnwucaHwne TekctoBoro nHtepdenrca CAN, kak nokasaHo Ha pucyHke 12-17:

(1) «Ch»: kaHan WNHBbI.

(2) «Time»: BpeMeHHble WHTEepBasbl MeXay MNOCNeAHNMN W TEKYLLIMW
KagpamMm.

(3) «ID»: 3HaueHme wupeHTMdUKaTopa kapgpa CAN, oTobpaxaemoe B
LuecTHaguaTepmniHom popmate, Makcumym 29 6uT.

(4) «Type»: Tnn «kagpa, «SFF» cTaHpapTHbIM Kagp AOadHbIX, «SRF»
CTaHOapTHbIN yganeHHbin kagp, «EFF» pacwwmpeHHbIn Kagp OaHHbIX,

«ERF» paclumnpeHHbIn yaaneHHbIA Kagp.

(5) «DLC»: konnyectBo 6aMTOB AOaHHbIX, OTMPABNEHHbIX 3TUM Kagpom. ITO
3Ha4YeHne MOXHO NTHOPUPOBaTb ANA yaaneHHbIX Kagpos.
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(6) «Data»: [laHHbIe Kagpa.
(7) «CRC»: koHTponbHbI kog CRC kagpa.

(8) «Error»: owunbka otBeTa, olMbKa 3anosHeHnA 6muToB, ownbka dhopmarTa,
owmnbka CRC.

(9) «Trigger»: «Yes» 03Ha4aeT, YTO Kaap OOCTUraeT yCnoBua Tpurrepa.

(10) «Statistics»: nogcunTbIBaeT KONMYECTBO COObLITUI TUNa Kagpa, OJINHY
OAHHbIX, CTaTyca M T. f., @ Tak>Xe NPOLIEHT.

12.4 Tpurrep n gexoamupoBanme wmnHbl SPI

[na npaBuIbHOrO OEKOAMPOBAHMA OaHHbIX LWKWHbI SPl 1 obecneyeHus
CTabunbHOCTMN Tpurrepa HeobxoAMMoO HaCTPOUTb KOHMUIrypauuio LUWHbI,
BbIMOSIHUTb HACTPOWKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

e KoHdurypaumsa winHbl

[MpoBegnTe nanbuUem BMEBO MO nnun , 4YTObOblI OTKPbITb MEHIO
KOHurypaumm wnHbl. Heobxogmmo BBeCTM cnenyowme HaCTPOMNKN:
ICTOYHMK TakTOBOM 4acTOTbl, WCTOYMHUK [OaHHbIX, CuUrHan Bblbopa
MUKPOCXEMbI 1 OJZINHA CNOBa aHHbIX, Kak NoKa3aHo Ha pucyHke 13-18:
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PucyHok 12-18. MeHto KoHpurypaumm wmnHbl SPI

e Pexum Tpurrepa

OTKpomTE MEHIO KOHUrypaunm tTpurrepa n Bbibepmte COOTBETCTBYHOLLUNA
Thun Tpurrepa. Ha pmncyHke 12-19 BoibpaH Tpurrep wuHbl SPI:

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-19. MeHto KOHpUrypaumm pexmnma Tpurrepa WwnHbl SPI

MeTtoa paboTbl Takowm Xxe, kak 1 ¢ ngeHtudmnkatopom kagpa CAN, KoTopbIn
OO/MKEH OblTb conocTaBneH B KOHdwurypauumn, noatomy uHdopmauuns
NOBTOPATbLCS 30€eCb He byaeT.

[MpmedaHme: B COOTBETCTBUN C OJINHOW OanTa OaHHbIX, YCTAaHOBNEHHOWN
AeKoanpoBaHMEM LUWHbI, YCTAaHaBNMBAETCA 3HAYeHME COOTBETCTBYIOLLErO
6buta B npepenax ganHel OGawTta. Tpurrep cpabaTtbiBaeT, Korga
COOTBETCTBYIOLLNA OUT LWNHbI [OaHHbIX COBMagaeT C YCTaHOBNEHHbLIM
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3Ha4YeHnem.

e [locnepoBatenbHas wunHa SPI

Namepsembin kaHan curHana Ch1 nogkntoyeH kK CLK, kaHan Ch2 nogkntoyeH
kK DATA, cocTosHne 6e30encTBMA LLNHbI BbICOKOE, MPON3BOANTCA BbiOOpPKa
nepegHero gpoHTa TaKTOBOrO MMMybCa; O/IMHA CNOBa AaHHbIX COCTaBNAET 4
6uTa; BbIbop MmKpocxemMbl CS BbIK/IIOYEH; PEXUM TpUrrepa CoOOTBETCTBYET
«Data» npn 0001. BeinonHute cnepytouime aemcTens:

(1) HaxxmunTe S1, yTobbl OTKPLITL KaHaN AeKoaNpPOoBaHNS, N HaxXMuUTe S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBbI;

(2) Boibepute B KadecTBe Tuna LwWWHbl «SPl», gna TakTOBOro wmmnynbca
BbibepuTte nepegHnin ppoHT «Chl», onA OaHHbIX — BbICOKUA YPOBEHb
«Ch2», a pnsa gnviHbl CNOBa AaHHbIX — «4bity;

(3) OTKpOMTE MEHIO HACTPOWKIN TPUITEPA, HAXXMUNTE OAHHbIE HA CEHCOPHOM
9KpaHe N NCMOoNb3YNTe BUPTYasbHYIO NPOrpaMMHyI0 KnaBmaTypy, YTOObI
3agaTb ans naHHbix cootBeTcTBUE «0001 »;

(4) OTperynupynTe MNOPOroBbie YPOBHWN [OBYX KaHanoOB B COOTBETCTBUMN C

aMnNNnNTyOon curHana; rpadgudecknin unHtepdenc Tpurrepa SPI
n3obpaxeH Ha pucyHke 12-20:
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PucyHok 12-20. NHTepdeinc nekoanpoBaHus WinHbl SPI

OnuncaHume nakeTa gaHHbIX gekoampoBaHus WKHbI SPI:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peanbHOM BPEMEHMW.

(2) OaHHble pekooupoBaHWA OToOpaxalwTca B LUecTHaAuaTepu4HON
cuUcTeMe;

(3) OaHHble oTobpaxalTca B 6enom LBETE.

(4) Ecnn nosBnsieTcs 3HaK «?», HEOOXOAMMO HAaCTPOUTb CTPOYHYHO Pa3BEPTKY
A1 NPOCMOTpPa pe3ynbTaToB AEKOANPOBAHMSA.
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PucyHok 12-21. TekcToBbI nHTepdenc WwuHbl SPI

OnwucaHune TekcTOBOro nHTepdenca SPI, kKak NnokasaHo Ha pucyHke 12-21:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: BpemeHHble uHTepBanbl MeXxay MNOCNeAHUMU W TEKYLLMMN
Kagpammu.

(3) «Data»: B COOTBETCTBUM C HACTPOWKOW [/IVHbI C/NOBa [AaHHbIX
oTob6pa)kaloTcs AekoaMpoBaHHble AaHHble. Hanpumep, ecnu annHa cnosa
OAHHbIX cOcTaBnaeT 8 6uT, B CTONOLIE AaHHbIX OTOO6paXkaeTca TONMbKO OOVH
6alnT; ecnn onnHa cnoBa AaHHbIX cocTaBnseT 16 6uT, B ctonbue gaHHbIX
oTobpaxaeTtca 2 6anTa; ecnu aiMHa CnoBa AaHHbIX COCTaBNAET 24 6uTa,
oTobpaxaeTtca 3 banTa; a ecnu oJyinHa cNoBa AaHHbIX cocTaBnsaeT 32 buTa,
oTobpaxaeTtcs 4 6anTa.

(4) «Trigger»: «Yes» 03Ha4aeT, YTo Kaap OOCTUraeT ycnoBus Tpurrepa.

MpumevaHwue: ognH kagp «One frame» namepsieTcsa yCTaHOBNEHHOW «OJINHON
CNOBa AAaHHbIX» N MOXET COOTBETCTBOBATb NMOTOKY Koaa 1 6uTa AaHHbIX.

12.5 Tpumrrep n gexoauposaHue wmHbl 12C

[Onsa npaBuIbHOro OekoamMpoBaHMA AaHHbIX WUHbl 12C 1 obecneyeHuns
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CTabunbHOCTN Tpurrepa HeobxogMmMo HaCTPOUTb KOHMUrypauuio LUWHDbI,
BbINOSIHUTb HACTPOWKW pexXnma Tpurrepa 1 ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

MpoBegunTe nanbLem BMEBO MO nnn , 4YTOObl OTKPbITb MEHIO
KOHpUrypaumn wunHbl. KoHUrypaums WnNHbI BKAKOYAET TaKTOBbIN CUTHas
(SCL) n nocnepoBaTtenbHble gaHHble (SDA), COOTBETCTBYIOLLIIE HACTPOMKAM
kaHana. Cm. pucyHok 12-22:

PucyHok 12-22. MeHto KoHhurypaunm wmnHsbl 12C

MpumevaHus: ecnu yctaHoBneH kaHan SCL wnm  SDA, cucrtema
aBTOMAaTUYECKIN YCTAHOBUT ApYyrve KaHarbi.

e Pexum Tpurrepa
OTKponTE MEHIO KOHUrypauum Tpurrepa 1 Bbibepute COOTBETCTBYHOLLIA

TMn Tpurrepa. Ecnu BbiGpaH Tpurrep wWuHbl [12C, HaxmMuTe Ha TN W”
B3aMIMOCBSA3b TPUIrepa Ha 3KpaHe, Kak NokasaHo Ha pucyHke 12-23:
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Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

PucyHok 12-23. MeHto KoHpUrypaumm pexnma Tpurrepa wiuHbl 12C

OnuncaHme meHI0 peXxmnma Tpurrepa:

Ycnosue Tpurrepa — tpurrep cpabatbiBaeT, korga SCL nmeeTt BbiICOKUN
ypoBeHb, a SDA nmeet 3agHuin hpoHT (BKoYasa nepeTpurrep).

YcnoBue ocTaHOBKM — Tpurrep cpabatbiBaeT, korga SCL nmeeT BbICOKNNA
ypoBeHb, a SDA nmeet nepegHunin poHT.

NoTepsa nopTBepXaeHUs — Tpurrep cpabaTbiBaeT, Korga 6mT curHana
NOATBEPXOEHMNS LUMHBI UMEET BbICOKWWN YPOBEHD.

[TOBTOPHbI TpuUrrep — Tpurrep cpabartbiBaeT, Korga HOBOE YCNoBUME
Tpurrepa npouCXoanT 00 YC/I0BUSA OCTaHOBKW.

HeTt nopateBepxpoeHuna apgpeca - Tpurrep cpabaTbiBaeT, korga o6ut
NnoATBEPXOEHNA B roOJfle YCTAaHOBJIEHHOrO agpeca HeneucTBUTENEH
(nrHopupys 6ut W/R), Bbibepute «Address» B [OaHHbIX Tpurrepa wu
MCNONb3YMTE BCMJbIBAIOLLYKD BUPTyasbHYO KnaBuatypy pAgnsi  ero
N3MEHEHWUS.

Twun kagpa 1 — Start + Address 7 + Read/Write + Acknowledge + Data;
ecnuv Bce buTbl B TUNE Kagpa coBnagatoT, Tpurrep cpabartbiBaeT Ha Kagpax
yTeHua/3anmcm B pexnme 7-0uTHoOW appecaumm Ha 17-mM dpoHTe
TaKTOBOro nmnysbea.

MeTton paboTbl Tna Kagpa 1: BbibepuTe 3HaYeHnsa nocrne agpeca/gaHHbIX,

Ha)XXMUTE Ha 3Ha4YeHWUs mnocne appeca/naHHbIX Ha CEHCOPHOM 9KpaHe U

n3mMeHmTe nx c NnomMoLbro BCI'IJ'IbIBaI-OLLI,eVI BVIpTya]'IbHOIZ KnaBmaTypbl.

g)

Twun kagpa 2 — Start + Address 7 + Read/Write + Acknowledge + Data 1 +
Acknowledge + Data 2; Tpurrep cpabaTbiBaeT Ha Kagpax YTeHusa/3anmcum
B pexume 7-6uTHOW agpecaumm Ha 26-Mm (ppOHTE TaKTOBOro MMMy/bCa,
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ecnun Bce buTbl B TMNe Kagpa cosnagatoT. MeTtoq paboTbl MO HaCTpOWMKe
TUNa Kagpa 2 Takown Xe, Kak 1 gns Tuna kagpa 1, noaTomy nHgopmauuns
30eCb NOBTOPATLCA He byeT.

h) Ytenmne paHHbix EEPROM - ecnn onepauns 4teHus, KoTopas CoaepXuT
6anT ynpasnenumsa 1010xxx EEPROM, noasnsaeTcs Ha WWWHe, BT curHana
NOATBEPXOEHNA MPaBUbHbINA, TO CYUTAHHbIE AaHHbIe MOXHO cobpaTb.
Ecnn cobpaHHble paHHble W 3agaHHble [OaHHble COOTBETCTBYIOT
YCTAHOBNEHHOMY YCNOBUIO COOTHOLUEHMA, cpabaTbiBaeT Tpurrep no
(dPOHTY TAaKTOBOIro cuUrHana éuta noareepXxaeHmsa nocne 6amTa gaHHbIX.

NMocne Bbibopa «kEEPROM Data Read» HaXXMMTE KHOMKY COOTHOLLEHUS «=» «>»
«<» «#», METOL, HaCTPOMKN NOEHTNYEH MeTOoLy HaCTPOMKW B NOJe agpeca.

i) 10-6uTHbIN Kagp 3anncn — Tpurrep cpabaTbiBaeT no 10-6uTHOMY Kaapy
3anumcum no 26-my GpPoHTY TaKTOBOro curHana, ecnm sce 6utobl B LWabnoHe
coBMnagator.

Pexum Ttpurrepa - ycnosue tpurrepa, SCL nogkntovaetca Kk Ch2, SDA
nogkntovaetcsa K Ch1. BeinonHuTe cnegywouwime oemncTeuns:

(1) Haxxmunte S1, 4ToObI OTKPbLITb KaHaN AeKOANPOBaHUSA, N HaxXMuUTe S1 ewle
pa3, 4TOObl OTKPbITb MEHIO KOHDUTYpaLUK LLNHBI;

(2) BbibepuTe B kKayecTBe TUNA LWKNHbI «|2C», OTKPONTE MEHIO HACTPOEK LUNHbI
n BbibepuTe TakToBbIN SCL B KayecTBe kaHana Ch2;

(3) OTkpoiTE MEHIO KOHUIypaLnn pexmnma Tpurrepa n HaxmmTe Ha «Start
Condition» Ha CEHCOPHOM 3KpaHe.

(4) YcTaHOBUTE MNOPOroBbLIN YPOBEHb [OBYX KaHaloB B COOTBETCTBUU C
aMnInUTyaOon curHana; rpadudeckmn uHtepdenc Tpurrepa 12C
n3o06paxeH Ha pucyHke 12-24:
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PucyHok 12-24. I'pacdunuecknin nHtepdenc wuHbl 12C

OnuncaHme nakeTa gaHHbIX AeKoampoBaHuA WwWuHbl I2C:

(1) NakeT pmaHHbIX AekoaMpoBaHNA OToOpaxaeT JaHHble 0 paboTe LWWHbI B
peanbHOM BPEMEHMW.

(2) OaHHble pekoaupoBaHWA oOTOOpaxalTca B LIECTHaaUaTepUYHOWN
cuUcTeMe;

(3) OTobpaxeHmne coOepXMOro agpeca: afpec YTeHmsa oTobpakaeTcs
3eneHbIM LBETOM, adpec 3anncu oTtobpa)kaeTcs XenTbiM LIBETOM, a
OaHHble oTobpaxatotca 6enbim uBetom. «\W» obo3HadaeT onepauuto
3anucn, «R» o0603HayaeT onepaunto 4teHus, «D» o603HavaeT
AeKoaMpoBaHMe OaHHbIX, a «~A» 0603HavyaeT oTcyTcTBME buTa curHana
NOATBEPXOEHUS.

(4) Ecnn noaBnseTcs 3HaK «?7», HEOOXOAMMO HaCTPOUTb CTPOYHYHO Pa3BEPTKY
A5 NIPOCMOTpPa pe3yNbTaToB AEKOANPOBAHMS.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



236

PucyHok 12-25. TekcToBbI HTepdenc WwnHbl 12C

OnucaHme TekcToBoro nHrepdeica IC, kak nokasaHo Ha pucyHke 12-25:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTepBanbl Mexay nocneaHnMM onepaunamMm YTeHNs/3anmucm
TEKYLUMMIW onepaumaMmm YTeHus/3anmcu.

(3) «Address»: B agpecHon cTpoke «R» o3HavaeT onepauuto yteHus, a «\W» —
onepauyuto 3anncu

(4) «Data»: paHHble, OTNpaBfeHHble OOHOW onepaunen YTeHNsa N 3arnucu,
HaxoOATCA B CTPOKE AAHHbIX.

(5) «Ack»: B cTpoke noarBepxaeHus «X» o3HavaeT noTepro 6buta curHana
NOATBEPXOEHUS.

(B6) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YCNOBUS TPUrrepa.

(7) «Restart»: «Yes» 03Ha4aeT AOCTMXXEHME YCNOBUSA Nepesanycka.

12.6 Tpurrep n aexoaupoBanme wmnHbl ARINC429

[na npaBunbHOro gekoampoBaHna aaHHbIX WHbI ARINC429 n obecneyeHmns
CTabunbHOCTN Tpurrepa HeobxogMMoO HACTPOUTb KOHMUrypauuio LUWHDbI,
BbINMOSIHUTb HACTPOMKW pPeEXMMa TpUrrepa 1 ypoBHS Tpurrepa.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



237

o KoHpurypaums WwnHbI

S1 S2
npOBe,D,VITe nanbuem BJ1IEBO MO . nnm ., 4yTOObI OTKPbITb MEHIO

KOHdUrypaumm wnHbl. Heobxoammo HacTpouTb crieayoLlee:
icTouHuK gaHHbIX — BbibepuTte kaHan ana curHana ARINC 429.
dopmat cnosa - BeibepuTe pexum gekoagmpoBaHusa ARINC 429.

Oucnnen wunHel - YctaHoBuTe popmaTt ans gekogmpoBaHus gaHHbix ARINC
429.

Baud Rate - yctaHoBka ckopoctu curHana ARINC 429.

Kak nokasaHo Ha pucyHke 12-26.

PuncyHok 12-26. MeHto koHburypaummn wnHbl ARINC429

e Pexunm Tpurrepa

OTKponTe MEHIO KOHUrypaumm Tpurrepa n Bbibepute COOTBETCTBYHOLLNIA
TN Tpurrepa; ecnn BbibpaH Tpurrep wWmnHbl ARINC429, HaxxmmTe Ha Tvn K
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B3aMMOCBSA3UM TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-27:

Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut

PucyHok 12-27. MeHto KoHburypaunmn pexuma tpurrepa winHbl ARINC429

Ecnun ncnonbayetca tpurrep LABEL, SDI (ngeHTudmnkatop nctouHuka), DATA
mnn SSM (3Hak cmmBOna/cocTosiHUA), Nocne Bblbopa pexuma Tpurrepa
MCNONb3YNTE BCM/bIBAOLLYO BUPTYanbHYO KNnaBuaTypy Al ero UsMeHeHus,
BBeAUTE 3HadyeHne n Haxmute Ha «Enter» Ha BuMpTyanbHOW 9SKpaHHON
KnaBumaType, YToObl 3aBEPLLUNTb HACTPONKY.

OnuncaHme meHIo KOHpUrypaumum Tpurrepa:

a) WordBegin: Tpurrep cpabatbiBaeT B Ha4arse cnosa.

b) WordEnd: Tpurrep cpabaTbiBaeT B KOHLe CNOBa.

c) LABEL: Metka, Tpurrep cpabaTbiBaeT Npy BO3HUKHOBEHUW YKa3aHHOIO
3HayeHuns Tera.

d) SDI: peHTndunkatop NCTOYHMKA, TpUrrep cpabaTbiBaeT Ha yka3aHHOMN
NCXOQHOW KNnemMmMme.

e) DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHbIX JaHHbIX.

f) SSM: MeTtka cumBona/ctatyca, Tpurrep cpabaTbiBaeT Ha YKa3aHHOW
MaTpwLe cTaTyca CMMBO/A.

g) LABEL+SDI: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW METKE W YKa3aHHOW
KeMME NCTOYHMKA.

h) LABEL+DATA: Tpurrep cpabaTbiBaeT Ha yKa3aHHOW MeTKe U YKa3aHHbIX
OAHHbIX.

i) LABEL+SSM: Tpurrep cpabatbiBaeT Ha yKa3aHHON METKE W YKas3aHHOW
MaTpwLe cTaTyca CMMBO/A.

j)  Word Error: Tpurrep cpabartbiBaeT npu BO3HUKHOBEHWIW OLLINOKK cnoBa.

k) Word gap error: Tpurrep cpabaTtbiBaeT Npuv BO3HWKHOBEHWW OLUNOKN
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npobena.

l) Verification error: Tpurrep cpabatbiBaeT npyv BO3HUKHOBEHUN OLUNOKUA
NPOBEPKW.

m) All errors: Tpurrep cpabaTbiBaeT Npy BO3HMKHOBEHUW KaKoOW-nnbo mn3
yKa3aHHbIX BblLLE OLLNOOK.

n) All O bits: Tpurrep cpabaTbiBaeT Npy BO3HNKHOBEHMIW KaKoro-nmbo 6uta
CO 3HaYEHMNEM HOJb.

o) All 1 bits: Tpurrep cpabaTbiBaeT npn BO3HUKHOBEHUW KakOro-nnbo 6uta
CO 3HayeHmnem 1.

e [exkopmpoBaHue nocnegoBatenbHom wmHbl ARINC 429

VictouHnkom wnamepsemoro curHana sasnsetca kaHan CH1, dopmat
nekoampoBaHna - LABEL+DATA, oTtobpaxeHue B LIeCTHaguaTepuyYHOM
dopmaTe, CKOPOCTb nepepayn gaHHbix — 12,5 Kbut/c, pexum Tpurrepa -
LABEL. BeinonHuTte cnepytouime gencTeuns:

1) Haxmwute S1, 4Tob6bl OTKPbLITh KaHan AekoaMpoBaHums, N HaxmuTte S1 elle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLnn LUNHBI;

Boibepute TN wWunHbl «429», ncrtouyHmk «CH1», dopmaTt gekoampoBaHuUS
«LABEL+DATA», oTobpaxeHue - khexadecimal», CKOpoCcTb nepenayn AaHHbIX
Kak «12.5kb/s».

2) OTKpoWTE MEHIO HAaCTPOEK TpUrrepa, BbibepunTe B KayecTse Tuna Tpurrepa
Tpurrep wuHbl, S1-ARINC429, pexum Tpurrepa - «<LABEL», n BBegute
«LABEL» kak «106» Ha BUpTyanbHOW KiiaBuaType.

OTperynupynte BbICOKWIA MOPOrOBbIi  YPOBEHb TpUrrepa wn HUSKUIA
NOPOroBbIi YPOBEHb TpUrrepa B COOTBETCTBMM C aMMAUTYOOW CUrHana.
[padpnyeckuin nutepdenic Tpurrepa ARINC429 nsobpaxeH Ha pucyHke 12-
28:
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PucyHok 12-28. 'pacdpuruecknin nHtepdenc ARINC429

OnmncaHme nakeTa gaHHbIX gekogunpoBaHums winHbl ARINC429:

(1) NMakeT pmaHHbIX, Bcero 32 6uta, hopmaT AaHHbIX 8~1 (BUT MeTKWK, CTapLUnA
6uTt nepsbin) +9~10(SD) +11~29 (6T paHHbIX, MNaaWNA OUT NEPBbIN)
+30~31 (6uT cocToAHMA cMBOna) +32 (6UT YeTHOCTK)

(2) MeTka (8 6uT) — oTOGpaxaeTca B BOCbMeEPUYHOM (hOpMaTe: XKENTbIM
LIBETOM

(3) SDI (2 6uT) - oToBpaxkaeTcs B 4BONYHOM hopMaTe: CUHUM LIBETOM

(4) OanHble (19 6uT) — oTOBpaxatoTca B BbIOPAHHOWM CUCTEME NCYUCTIEHUS:
6€enbiM NN KpacHbIM LIBETOM, EC/IN €CTb OLLINOKA YETHOCTU

(5) SSM (2 6unT) — oTOGpPaXkatoTCA B ABONYHOM (hopmaTe: 3e/1eHbIM LIBETOM
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PucyHok 12-29. TekcTtoBbivi nHTepdenc ARINC429

OnuncaHwme TekctoBoro nHtepcgemca ARINC429, kak noka3aHO Ha pUCYHKe
12-29:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NOCNeAHNMIN onepaLmaMmM YTEHNSA/3anncm v
TEKYLUMMIW onepaumaMmm YTeHns/3anmcu.

(3) «LABLE»: meTka, wunpeHTudmkatop WHpopmauuuy, oTobpaxaeTca B
BOCbMepPUNYHOM hopmare.

(4) «SDI»: noeHTudmkaTop MCTOYHMKA/LENN, oTobpaxaeTca B OBONYHOM
dopmaTe (oTobpaxaeTt XX, ecnv He NOAEHTNMULMNPYETCH OTAENbHO).

(5) «Data»: copepxmmoe nepepaHHOM wWHdoOpMauuKy, oTobpaxkaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(6) «<SSM»: maTpuuya cumBoOnoB/cTaTyca, OTOOpaXkaeTcss B [OBOUNYHOM
dopmate (oTobpaxaeT XX, ecnu He naeHTudnLnpyeTca oTAeNbHO).

(7) «Error»: oTobpaxaet Tun owmbkm kagpa (owwnbka 4veTtHocTu «Pary,
owmnbka kagpa «Frmy).

(8) «Trigger»: «Yes» 03Ha4aeT 4OCTUXEHME YCITOBUA TpUrrepa.
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12.7 Tpumrrep m gexogupoBaHmve wmHbl 1553B

[na npaBunbHOro AekoaMpoBaHWA OaHHbIX WKHbl 1553B n obecneyeruns
CTabunbHOCTN Tpurrepa HeobxoAMMO HaCTPOUTb KOHMUrypauuio LUNHBGI,
BbIMOSIHUTb HACTPOWMKIW pexmnma Tpurrepa n ypoBHs Tpurrepa.

o KoHdurypaumsa winHbl

S1 s2

MpoBeguTe nanbuem BNEBO MO . 1Y ., YTOObl OTKPbITb MEHIO
KOHUrypaumm wWuHbl. Heobxoommo 3apaTb WCTOYHUK  JaHHbIX W
LecTHagLUaTepuyHbIv popMaT, Kak nokasaHo Ha pucyHke 12-30:

PucyHok 12-30. MeHto koHpurypaumm wmnHbl 15653B

e Pexunm Tpurrepa
OTKkpoinTe MeH KOHMDUrypaumm Tpurrepa u Bbibepnte COOTBETCTBYIOLLNNA

TN Tpurrepa. Ecnu tun Tpurrepa — Tpurrep wWmHbl 1553B, HaXMWUTE Ha TN

TpUrrepa Ha aKpaHe, Kak nokasaHo Ha pucyHke 12-31:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



243

Measure Save Cursor Sample Display Trigger Auto Userset

Common Edge PulseWidth Logic N Edge Runt Slope TimeOut Video

9)

PucyHok 12-31. MeHIo KoHpUrypaumm pexmnma Tpurrepa wimHbl 15538

OnuncaHme meHI0 KOHPUrypaumum Tpurrepa:

3arofloBOK  CUHXPOHM3aUMM  CcnoBa  KOMaHfdbl/cTaTyca: Tpurrep
cpabaTbiBaeT B Ha4ane croBa KomMaHapbl/ctaTyca (B KOHUE A0MNYCTUMOro
MMMYNbCa CUHXPOHM3aLUK KOMaHabl/cTaTyca).

3arosloBOK CUHXPOHM3ALMN OaHHbIX: TpUrrep cpabaTtbiBaeT B Hayane
cnoBa fAaHHbIX (B KOHLE [ONyCTUMOro WMMy/bCa CUHXPOHMN3aLNN
AAaHHbIX).

Cnosa KomaHpbl/cTaTyca: Tpwurrep cpabaTbiBaeT npwu ObBHapy>XeHumn
yKa3aHHOro crnoBa KomaHAabl/craTtyca.

ALpec yOaneHHOW KnemMMmbl: Tpurrep cpabaTtbiBaeT, Korga apgpec
yoaneHHon knemmbl (RTA) cnoBa komaHpgbl/cTaTyca coBMnagaeT C
yKa3aHHbIM 3Ha4YeHneM.

[Mpn BbIOOpPE 3TOWM ONUUMX AOCTyNHa nporpamMmmHas knasmwa RTA,
nossonsowas BbibpaTb LWeCTHaguaTepuyHoe 3HadeHne appeca
yOaneHHoW KnemMmbl, Mo KoTopoMy cpabatbiBaeT Tpurrep. lNpn Bbibope
OxXX (HecoOTBeTCTBylOLLlEE 3HAYeHWAa) ocuwnnorpad 3arnyckaeTcs Ha
noobom RTA.

Owmnbka MaH4YecTepcKoro KoAMpPOBaHUA: TpuUrrep cpabaTbiBaeT npwu
obHapy>XXeHNM oWnbKMN MaH4YEeCTEPCKOro KOANPOBaHMS.

CnoBo [AaHHbIX: Tpurrep cpabatbiBaeT Npu o6HapPY>XEHUU YKasaHHOro
CNoBa AaHHbIX.
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h) Owwnbka npoBepkM Ha HEYETHOCTb: Tpwurrep cpabaTbiBaeT npu
obHapyXeHnm HeBePHbIX BUTOB NPOBEPKN HA HEYETHOCTb A1 AAHHbIX B
crnosBe.

i) Bce owmnbku: Tpurrep cpabatbiBaeT Npm 06HapYy>XeHUX OLLINOKMN.

e [NekopgmnpoBaHme nocneposartesnibHOM WHbI 1553B

VicTouHmnkom mamepsiemoro curHana sienaertca kaHan CH1, otobpaxeHune
LUMHbI LLECTHaAUATEPUYHOE, CKOPOCTb Nepeaayvn gaHHbIX coctasnseT 12,5
KOGUT/C, a pexnmMmom Tpurrepa ABNSETCA 3aro/loBOK CUHXPOHMN3aLWKX CNOBa
KOMaHObl/COCTOsAHMA. BbinonHuTe cnepyowme oencTBuUS:

(1) Haxxmunte S1, 4ToObl OTKPbLITb KaHaN AEKOANPOBaHUSA, N HaxXMuUTe S1 ewle
pas, YTOObl OTKPbITb MEHIO KOHPUIypaLUnmn LWNHbI;

(2) Bbibepute TN wunHbl 1553B, wuctoyHmk «CH1» un oTobpaxeHue
«hexadecimal».

(3) OTkpowiTe MeHIO HaCTpPOWKWM Tpwurrepa, BblbepuTe B KayecTBe Tuna
Tpurrepa Tpurrep wwuHbl 1553B ”n B KayecTBe pexuma Tpurrepa -
«3arosiIoBOK CMHXPOHM3aLuKn CNoBa KOMaHabl/COCTOAHUSA .

[ToporoBbI YypOBEHb KaHana PerynmpyeTcss B COOTBETCTBUM C aMNNUTyO0own

curHana. N'padpunueckunm nutepdenc tpurrepa 1553B nsobpaxkeH Ha pucyHke
12-32:

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



245

PucyHok 12-32. pacdunyecknin nHtepdenc wmnHol 15538

OnmncaHme nakeTa gaHHbIX geKkognpoBaHma WinHbl 1553B:

(1) Agpec ynaneHHol knemmbl (5-OUTHbIE JaHHbIE): CUHNM LIBETOM

(2) B3HaueHmne ocTtaBwumxca 11 6UT cnoBa KOMaHAbl/COCTOAHUA: XENTbIM
LIBETOM

(3) OekoampoBaHHbIe JaHHbIE: 6eNbiM LIBETOM

(4) Ecnn B cnoBe KomMaHAbl/COCTOSAHUSA UNN AAHHbBIX €CTb OLLIMOKA YETHOCTMN,
ero OeKoAnpOoBaHHbIA TEKCT OTOOpa)aeTcs KpacHbIM LBETOM BMECTO
3eneHoro nnu 6enoro.

(5) Owwmbka cnHxpoHM3aLUMm oTobpaxaeTcs BMmecTe co c/ioBoM «SYNC».
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PucyHok 12-33. TekcToBbin nHTepdenc 1553B

OnucaHmne TekcToBOro nHrtepgenca 1553B, kak nokazaHO Ha pucyHkKe 12-
33:

(1) «Ch»: kaHan WWHbL.

(2) «Time»: nHTEepBanbl MeXay NoCNeAHNMMN ornepaunsaMmn YTeHNSA/3anncu v
TEKyLLUMMW onepauusimm 4TeHus/3anmcu.

(3) «Type»: TN kagpa (kagp maHHbIx DATA, kagp komaHgbl/cocTossHmaA C/S,
npyrue N/A).

(4) «<RAdr»: appec ypaneHHoOW KNemMmbl, OTOOpakaembii B BblIOpPaHHOW
cucteme cumncneHus (N/A gna otcyTcTBMUSA OTOBpaXeHnss CoaepXXMMOro).

(5) «Data»: copepxmmoe nepepaHHOM wWHdoOpMauuKy, oTobpaxkaeTca B
BbIGpaHHOW CMCTEME NCHNCNEHUS.

(B8) «Trigger»: «Yes» 03Ha4aeT AOCTMXEHME YCNOBUS TPUrrepa.

(7) «Error»: oTobpaxaet Tun owmbkm kagpa (owwmnbka 4veTHocTu «Pary,
ownbka MmaH4yecTepckoro koampoBaHumsa «M-chy).

Fnasa 13 OyHKUMM rNaBHOM CTPaAHMLbI

B oatom rnaBe cogepXwutcss onucaHme QYHKUWWA [aBHOW CTpaHunLUbl
ocumnnorpada ”M ONUCbIBalOTC (QYHKLUMN BCEX 3HAYKOB Ha rfaBHOWN
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CTpaHuLe N B HacTpolkax. PekomeHaoyeTca BHMMATENbHO NPOYUTaTb OTY
rnaBy, YTOObl N3y4nTb DYHKLMW FaBHOWM CTpaHuLbl ocumnnorpada cepumn
AVT1.

e MarasmH npmnoxeHnn e [anepes

e HacTtponkmn e KaneHpgapb

e YnpasneHue annamm e ONEKTPOHHbIE NHCTPYMEHTDI
o KanbkynsaTtop e Yacobl

e bpaysep o OTKIOYEHME NNTAHUA

e ESfile Explorer
Ha cnepgytoowem pucyHke npenctaBneHo copepXaHwe rnaBHOM CTpaHULpbl

ocumnnorpada. NMpoBeanTe Nnanbuem BAEBO U BNPaBo, YTOObI 0TOOPa3nTb
ocTaBlumecs npunoxeHusa. Cm. pucyHok 13-1.

171:93

MON, JAN 15

11:53AM @ ¢

—"
" .-
-

UserGuide AppMarket Oscilloscope Electronictool SystemUpgrade

PucyHok 13-1. IHTepdenc rnaBHOM CTpaHULbI

13.1 MarasmH npuioXeHun

Haxmute Ha 3HaA40K MarasnHa npuioXeHMin Ha rnaBHOW CTpaHuLe, YToObI
nepenTn K MHTepdency marasvHa NpUIoXKeHUW, Kak NokaszaHO Ha PUCYHKe
13-2. Mara3uH npunoxeHun BknoyaeT B cebsa pasgenbl Network, Local, U-
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disk n About.

o WPS Office

- Smart Oscilloscope
1 | .\x OPEN

0 < ® [ | D)

PucyHok 13-2. MarasunH npunoxeHui

CeTb

HaxmuTe Ha «Network», 4To6bl OTKPbITb CANCOK MPUIOXEHWNIA.

Haxmute Ha 3Ha4oK NMPMNOXEHNA, 4YTOObI MPOCMOTPETb CBEAOEHWNA, TaKMNE KaK
HOMEP BEPCUIN TEKYLLIETO NPUTIOXKEHWA N ONMNCaHMe NMPpuioXXeHma, N HaXXMNTe
Ha 3€EJIEHYIO Onuunio OTKPbITUA HIKXe, 4yTOObI OTKpPbITb NN YCTaHOBWUTbL
TeKkyLwee npuioxXeHwme.

HaxXmumnte Ha 3eneHyi0 onuuio cripaBa OT CMMCKa MPUNOXKEHUIA, YTOOLI
OTKPbITb N YCTAaHOBUTb NPUIOXEHME.

Local

MpunoxeHwns, KOoTopble BbINN 3arpyXeHbl U yCTaHOBNEHbI, OTOOpa)katoTcs
nokanbHo. Ecnu nokanbHO OTCYTCTBYET 3arpyXeHHbln ann nakeTta
YCTaHOBKW NPUNOXeHUs, nHTepdenc otobpasnt coobuieHme «There are no
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available apk files in the local directory» («B nokanbHom kaTanore HeT
OOCTYNHbIX dannos apk»).

U-disk

NHTepdeinc U-grucka otobpa3nT NpunoXXeHns, KOTopble MOXHO OTKPbITb Ha
USB-gucke.

Ecnn USB-gnck He nogkntoveH, nHtepdenc otobpasnt coobuieHne «U-disk
not inserted».

Ecnn nocne nogknioveHus USB-gpucka Ha USB-ycTpomcTBe OTCYTCTBYIOT
dannbl apk ansa yctaHOBKIW, NHTepdenc otobpaxaeTt cooblyeHune «Thereis no
available apk file in the U disk directory».

About

B wHTepdence «About» MOXHO NpOCMOTPETb Mogenb 06opynoBaHuUS,
NPONYCKHYK CNOCOOHOCTb, CEPUMHbBIN HOMEP, NHDOPMAaLWIO O BEPCUN, AaTy
OTrpy3kM 1  uHPopmaumo 06 yCTaHOBNEHHbIX onuuax. OTkpowuTe
BUPTYanbHYIO KnaBuaTypy W BBEOUTE HOMEP NULUEH3NW OIS YCTAaHOBKM
COOTBETCTBYHOLLMX ONLUNN.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



250

PucyHok 13-3: VIHTepdeinc «<About»

MoxxHo ycTaHoBuTb cneaytowime onumm: UART, LIN, SPI, CAN, 12C, 1553B, 429
N Opyrue nocnepoBaTeNbHble gekoaepbl (CM. «3anyck M OekoavpoBaHme

nocnenoBaTe/IbHOW LUMNHbI»).

13.2 HacTponikmn

HaxmunTte Ha «Settings» Ha rnaBHOW CTpaHuUe, 4TOObl BONTKN B MHTEpdenc
«System Settings». HacTpownkun B uHtepdence Hactpoek BkatoyatoT Network
& internet, Display, Sound, Storage, System wun About Oscilloscope, kak
nokasaHo Ha pucyHke 13-4.
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MNEss @ 9

PucyHok 13-4 VIHTepdenc HacTpoOnKn CUCTEMbI

MopkntoyeHmne WLAN (Heobxogmmo noakntoumntb moaynb Wi-Fi)

Haxxmunte Ha 3Ha4vok «WIFI», 4To6bl BONTK B HTEpdenc HacTpoek WLAN, kak
nokasaHo Ha pucyHke 13-b.

<« Network & internet

PucyHok 13-5. Hactpowka nogkntoveHus WLAN
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Haxxmute Ha naHenb BKIKOYEHUA/BbIKTHOYEHWS, YTOObI BKNOYNTL DYHKL MO
WLAN. Ocuwmnnorpad MOXET aBTOMaTMYEeCKWM CKaHMPOBATb OKpyXaroliue
6ecnpoBoHble CETU 1 OTOBpaXkaTb X MMEHA B BUAE Crucka.

Haxmute Ha 6ecnpoBOAHYO CETb, K KOTOPOWM HY)XXHO MNOAKIHOYUTLCA, U
nosiBUTCA NoJsie BBOAa naponsa. Beegs nmaponb ¢ MOMOLLBIO BUPTYanbHON
KnaBmaTypbl, HaxXxmute Ha «Enter», yTobbl Mogknto4YnTb ocumnnorpad K
6ecnpoBOAHON CETW.

[Nocne nogkntoYeHUs CETU HAaXMWUTE Ha LLUECTEPEHKY HACTpPOek cnpasa OT
ceTtu, 4Tobbl NpocmoTpeTb ee MAC-agpec, |IP-agpec, wnto3, DNS n gpyryto
noapo6bHyo nHdopmauuio.

Haxmute Ha TekyLlyto CeTb, YTOObI MONYYNTb AOMNONHUTENbHbIE HACTPONKN
nna WIFI.

Ethernet

Mogokntounte pasbem LAN ocuumnnorpacda k cetm Ethernet. [locne
nogkntoyYeHnsa Haxmmte Ethernet, 4To6bl BONTN B NHTEPENC HACTPOMNKN
Ethernet, cm. pucyHok 13-6.

11:56 AM @ ¢ 23

. Ethernet
oiblo
Netnjﬁskl o
Ga‘em{oyl
DNS“I =
DNS2

14.114.114

Ethernet Ip mode

13-6. HacTpowku nogkntoveHus K cetn Ethernet
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Touka pgoctyna M co3gaHMe TOYKM AOO0CTyna Ha MoOWnbHOM TenedgoHe
(TpebyeTca nogknioveHmne monynsa Wi-Fi)

Haxmunte «Network» n «Internet» -> Touka goctyna v obLmin gocTyn K CETH,
4TOObI BONTW B MHTEPenc HacTponkm Toukn goctyna WLAN.

Haxmute « WLAN Hotspot», 4To6bl BONTK B TOYKY AOCTyNna N OTKPbITb ee. C
NOMOLLIbIO BUPTYanbHOW KnaBmaTypbl MOXXHO BBECTU MMS CETU W NAPOb O
HacTpoeK, KakK mnokasaHo Ha pucyHke 13-7. [pyrue ycTpomcTBa MOryT
obmeHuBaTbcsa damnamn obnactu BMAMMOCTW, MOAKIKYAACb K TO4Ke
BUOVNMOCTMW.

11:57AM @ ¢

= Hotspot & tethering

Ethernet tethering
: e's int

PucyHok 13-7. HacTpowka noptatuBHom Touku goctyna WLAN

Owncnnen

Haxmmnte Ha 3Hauykm pgucnned, 4YTobbl HACTPOUTb YPOBEHb SPKOCTU
ocumnnorpada, TEMHy Temy, obown, pas3mep wpudta wm pasmep
OTOOpaXkeHus.

YpPOBEHb APKOCTN: 4TOBbLI HACTPOUTL APKOCTb ANCMIES 9KPaHa, HEObXoANMO
nepeTawnTb NHONKATOP COCTOSAHUS.
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TemHasa Tema: 9To QYHKLUMS NCNOMb30BaHUA YePHOro OHa, YTobbl NPOAINTb
CPOK cny>xbbl 6baTapen Ha HEKOTOPbIX 3KPaHax.

O6ou: YcTaHoBKa 060eB aKpaHa.

Pasmep wpudTa: IameHeHme pasmepa wpudTa AUcnnes CUCTEMbI.

Pasamep oTobpaxeHua: YBenunyeHne WM yMeHblUeHUe S1eMEHTOB Ha
aKpaHe. HekoTopble NPUIOXEHNSA Ha 9KpPaHe MOTryT N3MEHATb NOJIOXEHME.

3ByK

Haxmute Ha 3Ha4yoK «sound» M nepetawmTe WMHOMKATOP COCTOSIHUA B
pasgene 3ByKa, YTOObl M3MEHUTb FPOMKOCTb MynbTUMeAua, rPOMKOCTb
OyaunbHMKa N TPOMKOCTb YBeJOMIEHUIA. HaxxaB Ha menoguio yBeJoM/IeHNS
NO YMOJYaHNIO, MPOMONTECH MO CNNCKY BBEPX N BHU3, 4YTOObI BbiOpaTb
Menoauto, 3atemMm HaxmmTe Ha «OK».

XpaHeHune

Haxmmnte Ha «Storage», 4TOObl BOUTN B WHTEpPdENC MNpPOCMOTpa
NPOCTPAHCTBA [O/19 XpaHeHWs, 3aTemM npocMoTpuTe OOLIy0 eMKOCTb
XpaHWUNnLia, pasmep OOCTYNHOro NPOCTPAHCTBA, a TakXe pasmMep NamsaTu
NPUNOXEHN (OaHHbIe TMPUNOXEHNA W MEOVNAKOHTEHT), N306paxxeHun,
BUOE0, ayamo (My3bika, pPUHITOHbI, MOAKACTbI U T. [.), 3arpy>KaemMoro KOHTEHTa,
OAHHbIX K3La U T. A.

306

Ecnn nopgkniodeHo USB-yctponctBo, o0TOOpasntca o0u@aa eMKOCTb
XpaHUNuLAa WU AOCTYMHbIA pasmMep MamMATW, a TakkKe MOXHO yaanuTb W
otchopmaTmpoBaTb SD-kapTy.

CHMMOK 3KpaHa
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Haxmute Ha CHUMOK 3KpaHa, 4YTOObl BOWTW B HACTPOMKN COXPaAHEHUS
CHMMKOB 3KpaHa, 1 BKtounTe napameTp «Save screenshot to U disk». Korga
coegnHeHne ¢ U-guckom OyameT pacno3HaHO, CHMMOK 9KpaHa Oypger
coxpaHeH Ha U-gucke nepsbiM (NyTb - PictureScreenshot). Mpwn otcyTcTBUNK
ancka U Ecnm gnck nogknto4YeH, OH COXpaHAETCs B TIOKaNbHOM XpaHUINLLE.

A3bIK 1 meTOoq BBOAA

HaxxmuTte Ha 3Haukun «System — language» 1 BBoaa, YToObl yCTaHOBUTbL A3bIK
cucTeMsbl n crocob BBoa.

A3bik: gobaBbTe A3bIK W MepeTaliMTe ero Ha nepByld MO3ULMIO CrMcka
A3bIKOB, YTOObI cAeNaTb ero CUCTEMHbIM A3bIKOM.

[MpoBepka opdorpadpun: ecnu dTa QyHKUMA  BKAOYEHa, Oyaet
aBTOMaTMYECKIN NMPOBEPATLCA NPaBUIbHOCTbL BBOAA TEKCTA.

OKpaHHas kKnaBmaTypa Bk/o4yaeT B cebs knasmaTtypy Android m Gboard,
HaXMWUTE Ha 3HA4YoK ynpaBNeHUs SKpPaHHbIMW KnaBuaTypamu, 4YTOObI

OTKJTIOY4NTb OHY N3 HAX.

[lononHuTenbHblE HACTPOWMKW BKAKOYAKOT NPOBEPKY opdorpadunn, cnyxoy
aBTO3aMNoONIHEHWNS, INYHbIN CNOBapb, CKOPOCTb yKa3aTerssl.

Hata n Bpems

Haxmunte Ha «System» — 3Hauku paTtbl U BPEMEHW, YTOObI YCTAaHOBWUTb
CUCTEMHYIO OaTy 1 BpeEMS.

icnonb3oBaHue CETEBOro BpeMeEeHW:. ecnn 3Ta onum4a BKJ1IIOYEHA, B Ka4eCTBE

CUCTEMHOIo BpeMeHn OyaeT Kcronb3oBaTbCA BpPeMs, MpenocTaB/ieHHOe
CeTblo.
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Nocne BKIOYEHUA BTOr0 MapamMeTpa OaTy U BpPeMs Henb3f YCTAaHOBUTb
BPYYHY!IO.

YcTaHOBUTL AaTy: YCcTaHOBKA CUCTEMHOW aTbl BPYYHY!IO.
YcTaHOBUTbL BpeMS: YCTaHOBKA CUCTEMHOIO BPEMEHU BPYUHYHO.
BbibpaTb YacoBOW NosiCc: YCTaHOBKA YaCOBOIro Nosica BPY4HYHO.

icnonb3oBaTb 24-4aCOBYO CUCTEMY: ECN 3Ta ONUMS BKIKOYEHA, CUCTEMHOE
Bpems byaeT 24-4acoBbiM, a ECNN BbIKJ1IOYEHA, 12-4aCOBbIM.

06 ocumnnorpadge

B nHtepdence «About» cogepxumntca topugnyeckans nHpopmauuns, sepcus
Android, IP-agpec, Homep cbopkun n gpyraa nHhpopmaums.

[MopoepxmBaemble obHoBNEHMNA OHNaWNH: obHoOBNEHNE

BK/TIOYEHWA/ BbIKTIOYEHUA CUCTEMbI, OOHOBNEHWE NPUOXEHNSA, OOHOB/IEHME
nHTepdenca 3arpyskm, 0OHOBNEHME PyKOBOACTBA MNOMb30BaTeNS...

13.3 Ynpasnenmue anamm

[MpunoxeHne meHemxepa amnoB MOXeT obecneymTb ObICTPbIA AOCTYN U
yrnpaBneHmne pasnmnyHbiMuy pannamm, XpaHawmmmnca Ha obopygoBaHNIA.

Haxmute Ha 3Ha4yokK npunoxeHus «Files» Ha akpaHe rnaBHOW CTpaHWLbI,
4TO6bI BONTN B MHTEP(ENC yrnpaBneHms ¢aimnos.

Recent: nokasbiBaeT painbl, KOTOpbIE ObIN HEQABHO OTKPbLITHI

Classification: npocmoTp darnoB no Trnam, BKIO4Yasa nsobpa)xeHns, BUAEO,
ayano, OOKYMEHTbI, 3arpy3km U T. A.
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Local: npocmMoOTp coaepXumoro, XpaHsierocs B ocuwnnorpade, B
TPaguLMOHHOM pexmnme cnmcka nanok. Ecnu nogknioveHo USB-ycTpoincTeo,
copepxmmoe USB-ycTporcTBa TakXe MOXET ObITb AOCTYNHO Yepe3 BHELLHEE
XpaHUNnLLE.

[na paboTbl ¢ harnamm NPoCTO HAKMUNTE U yaepXMBamTe ognH dann, 4Tobbl
BblbpaTb ero. BoibpaHHbIN hann 6yaeT NOMeYeH CUHUM crumMmBOnoM ». 3aTem
HaXXMUTe ocTaBLumecs gannbl Anga Bbibopa. 3aTeM HaXMUTE HA OCTaBLUMECS
dannbl, 4TobbI BbIOPaTh NX. ECN Heo6x0aMMO Bbi6paTh BCe (halisibl, HAXXMUTE
3HA4Y0K B MPaBOM BEPXHEM Yry 9KpaHa 1 HaxxmuTe Ha «Select all», 4To Takxe
BKJIHOYAET KOMNMMpPOBaHWeE, Bbipe3aHune, cxatue, nepenMeHoBaHne 1 apyrme
onepaunn. Haxxmunte 3Ha4OK KOP3UHbI, YTOObI yaanuTb dansbl.

13.4 Kanbkynarop

HaxmuTte Ha 3Ha4yoK KanbKynsTopa Ha rnaBHOW CTpaHuLe, YTobbl OTKPbITb
NpPUNoXeHne KanbKynaTopa.

KaanynﬂTop MOXET BbIMOJIHATbL TMPOCTbl€ BblHNC/IEHNA  CITOXXEHNA,
BblMNTaHWA, YMHOXEHWNA N OENEHNA, a TaK)XKe Hay4YHble BblHNCITEHNA.

13.5 bpaysep
Haxmute Ha 3Ha4yok Opay3epa Ha raBHOW CTpaHuue, 4YTobbl BOWUTU B

nHTepdenc bpaysepa. [locne aToro, ecnu COCTOAHUE CETU XOpoluee, OH
MOXET NOMYy4YnTb AOCTYN K /IHTepHeTy.

13.6 Nanepen
Haxmute Ha npunoxeHune «Gallery» Ha rnaBHOWM cTpaHuue WHTepderica,

yTOObl BOUTU B MHTEpdENC NpPocMoOTpa N300paXKeHUW, Kak MNOoKasaHOo Ha
prcyHke 13-8.
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PucyHok 13-8. VIHTepdeinc npocmMmoTpa n3obpaxeHuim

[anepes npenocTaBnsieT NOKaNbHO COXpaHeHHble doTorpacdun/Bmuaeo ¢
dyHKUMAMN  NPOCMOTPa  M300paxeHunn/Bnageo ©n  pegakTUpPoBaHUA
doTorpadpui.

B uHTepdenrice npocmoTpa M300paxeHNn nN306paKeHnss N BNAEO MOXHO
KnaccuguumpoBaTb MO pas3HbIM KaTeropusm B COOTBETCTBUM C METOLOM B
BEPXHEM JIEBOM Yrfly N HaXumMaTb Ha HWUX, 4TOObl NpocmaTpuBaTb
n3006paxeHns Nnn BULEO.

[Mpy NpocMoTpe N306pPaXKEHUN HAXXMUTE HA HUX, YTOOblI OTOOPA3nNTb X Ha
Becb 3KpaH. [Mpn npocmoTpe BMAOEO npoBeauTe nanbLEeM BNEBO U BrMpPaBo,
4TOObI BbIOPaTh BUOEO, KOTOPOE HEOBXOAMMO BOCNPOM3BECTU. HaxxmmnTe Ha
KHOMKY BOCMNPOM3BEAEHNS B BUOE TPEYrofibHUKA, W BUAEO HAYHET
BOCMNPOM3BOANTLCA  aBTOMAaTUYECKW. KocHunTecb  3kpaHa,  4TOObI
NPUOCTaAaHOBUTb BOCNpomn3BeaeHme. B pexxnme otobpaxeHmnm Ha BECb 9KpaH
nepetawute wn3obpaxeHna BNEeBO W BrpaBo, 4YTOObl MPOCMOTPETb
npenblaoyLime 1 crnegyome n3obpaxeHums. Haxxmmte Ha KHOMKY nNepexoaa Ha
lar Hasaf, 4Tob6bl BbIATU M3 MOMIHO3KPAHHOIO pexmnma, Kak rnokasaHo Ha
pucyHke 13-9.

PykoBopacTBO no akcnnyatayum. Ocymnnorpad nnaHwetHoin VESNA AVT1



259

PucyHok 13-9. VIHTepdenc noNnHO3KpaHHOro NpOCMOoTpa N3o6paxeHnm

Mpn npocmoTpe M306paXeHUM U BUOEO HAXKMWUTE Ha ONUUIO B MNpPaBOM
BEPXHEM YI/y 9KpaHa 1 LWENKHUTE, YTOObI BbIOpaTb 91eMeHThbI. 1306paxeHuns
N BUOEO MOXHO BblOpaTb. HaxxmmTe Ha 3Ha4YOK KOP3MHbI B MPaBOM BEPXHEM
yrny aKpaHa, 4tobbl yoanmntb n3006paxeHuns nnm suaeo.

Mpn nogknoyeHnn USB-yctpowmctBa K ocuwnnorpady, ecnn Ha USB-

YCTPOWCTBE €CTb W3006paxeHus unnm BUAEO, OHM OyayT aBTOMATUYECKMN
oTobpaxaTbcs B MHTEpdENCE NPOCMOTPa N300paxKEHN.

13.7 Kanenpgapb

HaxmwuTte Ha 3Ha4ok npunoxeHuns «Calendar» Ha aKpaHe rnaBHOWM CTPaHWLbl,
4TObObI BONTN B MHTEP(ENC KaneHaaps.

Haxmunte Ha «TODAY» B npaBOM BEPXHEM Yriy 9KpaHa, YTobbl nepentun
HENOCPEACTBEHHO K CEroAHsLLHEN aaTe.

HaxmunTte Ha gaTy B N€BOM BEPXHEM Yriy aKpaHa, YTobbl HACTPOUTb CTUIb
oTOOpaXeHnsa KaneHgapsa No gHAM, HefleNnaM N MecsLaMm.
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13.8 AnexTpoHHbIe MHCTPYMEHTDI

Mpuno)xeHne aMeKTPOHHbIX MHCTPYMEHTOB MOXET NPefocTaBUTb YO0OHbIN
Habop 9NEKTPOHHbIX MHCTPYMEHTOB /151 BbIYUCNEHUSA.

1202PM @ ¥
Res Vol divider cal
Reactance cal
Colored ring R cal
Resonant cal
RC filter

Parallel resistance

Three-terminal voltage

Node voltage division

Precise resistance

PncyHok 13-10. QyHKUMA 9NEKTPOHHbBIX MHCTPYMEHTOB A5 BbINCNEHNS
14.9 Yacbl

HaxXmmte Ha 3Ha4yoK BPEMEHMN Ha T[NlaBHOM CTpaHUUE WK 3Ha4YoK
npunoxeHunsa «Clock», 4Tobbl OTKPbITb 3KpaH HACTPOEK YacoB, Kak Noka3aHo
Ha pucyHke 13-11.

ByannbHuMK

Add an alarm: HaxmunTte Ha KHOMKY «+» HUXXeE, 4TOObI 06aBUTb OYOUTBHUK U
co34aTb HAaCTPOMKMN.

Alarm time: nepeTtawmTe po30BYyIO TOUKY Ha Unpepbnarte, YToObl YCTAHOBUTDb
4yachbl, N NepeTawuTe eLle pas, 4Tobbl yCTaHOBUTb MUHYTHI.

Repeat: OOCTYNMHO C NnoHepges/ibHMKa no BOCKpeCEeHbe, HaXXKMNTE Ha 3HA4YOoK
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KaneHgapss cnpaBa, 4TobObl BOWTW B KaneHgapb An8 WHOMBUAYaNbHOro
BblbOpa.

Alarm ringtone: Bblbepute wmenoguto OyaunbHUKa, NoagepXuBaeT
NoKanbHy Menoauto, CUCTEMHYIO Menoguto, OTCYyTCTBME MENOONN.

Label: npn cpabaTtbiBaHM 6yannbHUK bynet oTobpaXkaTbCa Ha aKpaHe.
Delete alarm: Haxmute Ha Bpems 6yannbHWKa, KOTOPOE HYXHO yOannTb, B
cnucke n BblbepuTte «Delete» B HMXXHEN 4aCcTU CTPaHNLbl peaakTMPOBaHNS

OyaonnbHMKa.

Switch status: HaxmuTe Ha nepeknto4vatens 3a OyoubHUKOM, 4YTOObI
BKJTHOUYUTb NN BbIK/TIOYNTb €rO0.

MwupoBoe Bpems
Add region: Haxmmte Ha KHOMKY BHW3Y C Wn306paxeHmem rnobyca w
BblbepuTe ropop B CN1cKe ropoaos.

Tanwmep

Add timer: BBegute 4ac, MWUHYTbl U CEKYHMbl, HAXMWNTE Ha TPEYrosibHyo
KHOMKY, YTOObI HA4aTb 0O6PAaTHbIN OTCYET.

Delete timer: Haxmute «DELETE», 4TO6bI yOanutb Tanmep.

Pause: Haxmwute Ha KHOMKY C [BOWHbIM MPSAMOYrofibHUKOM, 4YTOObI
NPUOCTaAaHOBUTb TallMep.

CekyHpomep

Start: HaxxmuTe Ha TpeyronbHy KHOMKY, YTOObl HayaTb OTCYET BPEMEHM.

Pause: Haxxmumnte Ha KHOMKY C OBOWHbIM MPSAMOYrOfIbHUKOM HUXE, YTOObI
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NPUOCTaHOBUTb CEKYHOOMEP.

Mark: HaxxmuTte Ha Kpyrnyto KHOMKY, YToObl coenatb OTMETKY.

PucyHok 13-11. YcTaHOBKa BpeMeHM

13.10 OTKnioueHme NnuTaHnA

Haxmute v ygepXmBamTe KHOMKY NUTaHWUSA @, 4TOObl OTKPbITb MEHIO
HaACTPOWKM BbIK/TIOYEHUS NUTAHNA, KaK MOKa3aHo Ha pucyHKe 13-12. QyHKuums
BbIKJTIOYEHUSI MUTAHUS COOEPXUT 4 BapuaHTa: BbIK/IIOYEHWe, rnepesarpyska,
peXMNM OXnaaHusa, 6;10KMPOBKa aKpaHa.
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PucyHok 13-12. VIHTepdenc BbIKIHOYEHNSA MATAHUSA

)
BbikntoueHume: Haxmmte KHOMKy , YTOObI BbIK/IOUYNTb ocuunnorpad.
[Mepesarpyska: Haxmmrte KHOMKy , YTOObI BbIMONMHUTbL Nepe3arpyaKky
ocuunnorpada.
Pexum oxungaHusa: Haxmute Ha KHOMKY , 4YTOObI nepeBecTr

ocumnnorpad B pexXnm oOXuUOaHus, HAXMNTE Ha KHOMKY NMTaHWSA @, 4YTOObI

BbIBECTU €Ir0 N3 peXmnma oXXmnagaHms.

S

bnokmnpoBka akpaHa: Haxmute KHOMNKY , 4TObGbLI 3ab50KMpOBaTH
9KpaH ocuunnorpadga, NoBTOpUTE 3TO AENCTBUE, YTOObl pa3bnokmpoBaTb
9KpaH.

13.11 Nposogumnk
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Vicnonb3ymnte 6pay3ep damnos ES gna 6ecnpoBogHon nepepayn cdhannos
ocuunnorpada Ha KOMMNbOTEPLI U CMaPTEOHLI.

MogkntounTe ocumnnorpad K Wi-Fi n HaxoanTecb B TOM XXe CETEBOM LUJO3E,
yTo KN KomnbloTep/cmapTdoH, HaxmuTe «Network» B npaBon 4acTum
nonb3oBaTenbckoro nHtepdemnca ES file Explorer, 3atem HaxmuTte «View on
PC» n «TURN ON», 4ytobbl nonyunTsb ftp-agpec v nopr.

Network Status

<unknown ssid>

—
)

Input the address on your PC

Ap://192.168.2.129:3721/ <

TURN OFF

0 < ® = LDl O]
PucyHok 13-14. ES file Explorer

Ha komnbloTepe: ycTaHOBUTE nporpammy ftp-knmeHT, B KadecTBe npumepa
3necb ncnonbidyetcsa FileZilla. NomecTtnte kKomnbioTep u ocumnnorpad B
OOVH CEeTEeBOW L3, CO3[aWTE HOBLIA CaWT, WNCMNOMAb3ynUTe MNPOTOKON
nepepgaun ¢danmnos FTP, BBeaute apgpec xocta W HOMEpP MoOpTa,
CcreHepupoBaHHble NnpoBoaHMKoM cannos ES ocumnnorpada, n yctaHoBuTte
TWN BXO4a B CUCTEMY - aHOHNMHbIW.
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Remote site: |/

Logon Type: | Anonymous

Protocol: FTP - File Transfer Protocol v
Host: 192.168.2.129 ‘ Port: | 3721

i
Encryption: | Use explicit FTP over TLS if available v

~

.appMarkerCache
.estrongs
UserGuideCache
Alarms

Android
appMarket
Audiobooks
backups

DCIM

*»J *n) *a) ea] ] wm) a] 3 ea)

PucyHok 13-15. FileZilla

Ha cmapTdoHe: ycTaHoBUTE NpunoxeHue ftp-knmneHT, B kayecTBe npumepa

MOXHO B3ATb npunoxeHme ES file explorer. Pazamectnte cmaptdoH 1

ocuwmnnorpad Ha 0 QHOM CETEBOM LWINKO3e, oTKpounTe ftp n BBegnte URL-agpec

N HOMEp MopTa, CreHepupoBaHHblie ocuunnorpadom ES file explorer, n

noaKnto4mTech (BBOA y4ETHOW 3anmcuy 1 naponsa He TpebyeTcs).

FTP

URL 192.168.2129

Port 3721

Account

Password

Mode

Codec

Title

1515 4

192.168.2.129

Download

Movies

DCIM

appMarket

backups

Pictures

Android

UserGuide

Music

Podcasts

Ringtones

&

PucyHok 13-16. ftp cepBep Ha cmapTdoHe
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[Mocne 3aBepLueHNa Npeobpa3oBaHUA OTKPONTE NpUIoXeHmne ansa paboTbl C
davnamm 1 BBeguTe nyTb smart/bin2csv, 4TOObl HAWTX YycMeEeLHO
npeobpa3oBaHHbIN anmn csv. Takme damnbl 3aHMMAOT 60MbLION 06BbEM.
[Mepepn KoHBepTaumenm obpaTtnte BHUMaHME Ha OCTaBLLUEECHA MECTO B MaMATn
ocunnnorpada (32 6, 6e3 yyeTa 3aHMaeMOro CUCTEMHOIO NMPOCTPaHCTBA).

Fnasa 14. [lncraHymnoHHOE ynpaBsieHne

B aTton rnaeBe onucbiBaeTca NpMMEHEHME XOCT-KOMMbOTEPA, MOOWUIBHOIO
ONCTaHUMOHHOro ynpaBnenma m komaHg SCPI, 4ytobbl NOHATb YHKLUMN
OVNCTaHLUMOHHOIO ynpasneHus ocumnnorpada cepum AVT1.

e  XOCT-KOMMNbIOTEP
e MobunnbHoe gNCTaHUMOHHOE ynpaBfeHne

e SCPI

14.1 XocT-kxomnbiloTep

[ns ynpaBneHumns npnbopom ¢ NOMOLLbO MPOrpaMmmMHoOro obecnevyeHmsa xocT-
KOMMblOTEPA CHavyana Heobxognmo ycTtaHoBUTb pgpaveep NI, 3atem
3arpysntb W YCTaHOBWUTb nporpammHoe obecnedeHne RemoteDisplay.
[laHHOe nporpammHoe  obecneyeHme MNPUMEHMMO  TONbKO  ANs
ocuwunnorpada cepum AVT1.

14.1.1 YcTaHOBKa NpoOrpaMmMHOro o6ecne4yeHms XoCcT-KOMMnbloTEpPa
[MpnmedvaHue: [MporpammHoe obecneyveHune XOCT-KOMMNbIOTEPA
nogaepXmnBaeT TONbKO onepaunoHHyto cuctemy Win7 nnmn 6onee no3gHIo0

Bepcuto. CHayana Ha KomnbloTEpE Heobxoammo yctaHoBUTb apamneep NI-
VISA.
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14.1.2 MNMopgknouyeHme XoCT-KOMMNbIOTEpPA

MogknioyeHne ¢ nomowbto USB: nopgkniounte USB-ycTpomcTBO K
KOMNbOTEPY U ocumnnorpady ¢ nomoubio USB-kabensa nepegaynm gaHHbIX.
[Mocne Toro, kak KomMnbloTeEP pacno3HaeT USB-ycTpomncTBo, OTKPOMTE XOCT-
KOMMbIOTEP, YCTAHOBUTE peXMM noakntoveHms Ha USB , 1N nHopmaums
o6 ycTpomcTtBe oTObGpa3uTca B Mnone oTobpaxeHus wWHdopmaumnm o6
YCTPONCTBE B MPaBOM HWKHEM Yrny. 3TO O3Ha4yaeT, 4yTto ocuwmnnorpad
HanpgeH. HaxmumnTe, 4Tobbl NOAKAKYNTLCA K BbIbpaHHOMY ocuunnorpady.

MogkntoueHme ¢ nomoubto WIFI: B HacTpomkax ocuunnorpapa — MEHIO
WLAN Bbibepute WIFI n nogkntoumte 10T Xe WIFI K komnbloTepy, 4TobbI
yb6eonTbcs, YTO KOMMbIOTEP M ocuunnorpad HaxogaTcs B OOHOWM CETW.

OTkpowmTe XOCT-KoMnbioTep, yctaHoBuTe Net , B KayecTBe pexumma
nogknoyeHns, 1 wuHdopmaums o6 ycTponcTBe oTobpasuTcs B rMosne
oTobpaxeHus nHdopmaumm o6 YyCTPOMCTBE B MPABOM HUXXHEM Yray. ITO
O3Ha4vaeT, YTo ocuwmnnorpad HamgeH. HaxmuTte, 4Tobbl NOOKMOYUTLCA K
BblIBpaHHOMY ocumnnorpady.

MogknioyeHne ¢ nomouwbo BBoga I|IP-agpeca: B cnydyae ceTeBoro
nopgkntodeHna (WIFI nnn LAN) Hanpamyto BBeauTe |P-agpec nogknoyaemoro
ocumnnorpada B nNone oTobpaxeHnsa wuHpopmaumm o6 ycTpowmcTBe
ocumnnorpada B MNpaBOM HWMXHEM Yriy, a 3aTeM HaXMuTe Ha KHOMKY
COCTOSIHUS  NogkndeHna  ocuwunnorpadga. XocT-komnbioTep  Oyaer
nogKnt4YeH K ocunnnorpady, COoTBETCTBYOLLEMY BBeAEHHOMY IP-agpecy.
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14.1.3 OnmncaHme oCHOBHOIro nHTepdenca

PucyHok 14-2. IHTepdenc xocT-komnbtoTepa

1.

BK/THOYEHWA/BbIKTIOYEHUSA

KHonka

XOCT-KOMMbloTEpa

HaxxmuTte, 4ToObl BbINTA 13 NPOrPamMMHOro
obecnevyeHnss XOCT-KOMMNbKOTEPA

2. KHonka

noakatveHmsa ocumnnorpada

COCTOAHNA

KHonka nmeet ABa COCTOAHNA:

3eneHbin LBET: nogKnoyYeHme K

BblIbpaHHOMY ocuunnorpady npv HaxaTun
oT

KpacHbiin OTKJItOYEeHNe

ocumnnorpada npu HaxaTuun

LBET:

s I

Kamepbl

KHonka ObicTpon

HaxmunTe, 4tobbl 6bICTPO caenaTtb CHUMOK.
CHMMKWM XpaHATCS B NOKasIbHOM KaTtanore
C:\Users\Public\Pictures

()
4, KHOI'IKa BMaeosanncu

Haxmunte, 4To6bl BKIOYNTD NN BbIK/THIOYNTb
dyHKUMIO BUAgeosannucn. Bugeo xpaHaTcs B

J1OKaJ/IbHOM KaTtanore
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C:\Users\Public\Videos

5. KHonka XxpaHeHust Ha
XOCT-KOMMblOTEPE

3a,u,aeT MeCTa XpaHeHnA CHUMMKOB W«

BUaeo3anncen

D ==

noakntoYeHns ocumnnorpada

Boibop  pexuma

[ocTynHbl noakntoyeHms ¢ nomoLbio USB n
WIFI

MpunmevaHue: lNMogknovyeHMe C MNOMOLLBIO
WIFI
ocumnnorpad n KOMMbOTEP HaxoOAaTcs B

AOJ1IXXHO rapaHTNpPOBATDb, 4yTO

OJJHOWN ceTn
7. ObnacTb oTO6paXKeHms XoCT-| CUHXPOHHOE oTobpaxeHune C
KOMMblOTEpPa ocumnnorpacdom
8. OTobpaxkeHmne OTtobpaxeHne wmogenn ocumnnorpada,
MHpOopMaLnn 06 |pexnma NOOK/THOYEHUS, CEPUNHOro
ocuunnorpade HoOMepa, |IP n gpyron nHpopmaunn, Boi6op
ocuwunnorpada gna noakItyYeHns
9. O6bnactb ynpasneHnsa | KHonka o6nactu ynpaBneHus Qopmon
dhopmon curHana XOCT-|CUrHana unmeeT Ty Xe QYHKUWIO, 4TO W
KOMMblOTEPA KHOMKa Ha ocuunnorpacde

14.1.4 OnuncaHume pabouero nHrepdgenca

XocT-KoMnbloTeEp 1N ocuunnorpad oTobpa)katoTCA CUHXPOHHO, a PEexXum

paboTbl C OCUMINOrPaMMOW N PEXNM OTKPbITUSA 1 3aKPbITUA MEHIO Takme Xe,

Kak U Ha ocuwnnorpade; nesas KHonka MbIlLIX N PexXnm paboTbl ogHUM

nanbLUem Takme Xe, n oba oHun
LLieNT4Ka, NepeTacknBaHsa U T. 4.

MOTYT BbIMONHATbL Oonepaunin CKOJIbXEeHWNA,

14.1.5 XpaHeHune n npocmMoTp n3obpaxxeHnim n BMaeo

HacTpowku xpaHeHunsa nsobpaxeHun 1 BUOeo:

OTKpONTE HACTPOMKN XPaHWUIULLA XOCT-KOMMbOTEPA ﬁ 3ajanTe MecTo

XPaHeHNs N300paxeHni U BUAEO, Kak NOKa3aHO Ha PUCYHKE HUXE:
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Setting

Snap: | CiWUsers\Public\Pictures

Record: |C:\Users\Public\Videos

Ok

Cancel

PucyHok 14-3. HacTpowka XxpaHunuuia XocT-koMnbloTepa

270

CHumMKK XxpaHsiTca B nokanbHom kaTanore C:\Users\Public\Pictures no

YMOJT4aHUIO. MbI Tak)Ke MOXeMm XpPaHNTb X B KaTasiore, KOTOprIZ Mbl CaMi

onpepnendemMm B cooTBeTCTBA C HalLMMI COBCTBEHHbIMW I'IOTpe6HOCTF|MI/I.

Hanpumep, mbl xpaHum doTtorpadumn B katanore «mini photo» Ha guncke E-

drive. MecTO xpaHeHus BMOEO MOXHO 3a4aTb TakMM Xe obpasom, 1 3aTem

Ha)kaTb Ha «OKn».

Setting

¥ |Browse for Folder

Snap: | C:\Jsers\Public\Pictures

Record: ‘lvrc:\Users\DublicWideos

OK

Cancel

EE—Bx

&= | Pictures

‘s Windows (C:)

o Software (D:)

v a SC(E)

BANDIZIP-PORTABLE-GL-64BIT
Clash for Windows
Continuum
DAUM
DriverGenius
mini photo
Netease

PucyHok 14-4. VIameHeHne KaTanora XxpaHeHusi

[MpocMoTp n30b6paxeHunin n BUAEO:
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OTkponTe Katanor xpaHeHuUsa mM3obpaxeHwun (Braeo), YToObl NPOCMOTPETH
n306paxkeHuns (BMaeO0), XpaHALLMECHA Ha XOCT-KOMMbIOTEpPE.

= | mini photo = O X

“ Home Share View 0
— v ,1\

» ThisPC » SC(E:) » miniphoto v Search mini photo

A
=3 This PC
J 3D Objects
I Desktop

%) Documents 20200104111930 20200104111932, 20200104111933.
: bmp bmp bmp

3 Downloads
J\ Music

| Pictures

M smart

W Videos

‘as Windows (C)
- Software (D:)
- SC(E)

3 items
111

H1 TN

PucyHok 14-5. lMpocmoTp n3obpaxkeHunn

14.2 Mo6mnbHoe AMCTaHLMOHHOE ynpaB/ieHne

Ocuunnnorpadsl cepunn AVT1 nopaoepXmBatoT ANCTAHLUMOHHOE ynpaBneHne ¢
MobunbHoro tenedoHa (Android n iOS). [1na aToro Heo6xoanMO 3arpy3nTb
npunoxeHne Android nyctaHosutb ero. [1na iOS nepenanTte B marasuH Apple
n Hangute «Tablet Oscilloscope», YTo6blI NOAYYNTDL €ro.

[Mocne ycnewHoro noAKAKYEHNS MNPUNIOXEHUS MOOWIbLHOE YCTPOWMCTBO

MO)XXHO MCMNOMb30BaTb ANA ynpaBneHmsa ocuunniorpadom n otobpakeHus
nHTepdenca ocunnnorpada B pexmme peasbHOro BpeMeHW.
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PucyHok 14-6. /IHTepdenc npunnoxeHuns

19216842

PucyHok 14-7. YcnelwHoe nogkntoyeHmne npunoXXeHus

MpunoxeHmne Android MOXHO NOAKNOUYNTL ABYMSI CNOCObaMI:

1. cnonb3oBaHmMe nOpTaTMBHOWM  TOYKWM  OOcTyna  ocuwunnorpada:
MOOUNbHBLIN  TenedoH MOXHO NOAK/IIYNTL K TOYKe pocTyna
ocuunnorpada. Beeaute |IP-agpec ocuwmnnorpacda 192.168.195.149 B
none |P-agpeca B npaBoOM HWXHEM Yyrny 9KpaHa pAfis YCrnewHoro
NOOKNOYEHNS C LENbIO YrpaBNeHNS;

2. lNlogknounte MobunbHbI TenedoH 1 ocunniorpad K CermeHTy ceTu nog
oOHMM MapLlpyTulaTtopom: npocmotpute |P-agpec ocuwmnnorpada wu
BBeguTe 9T0T IP-agpec B NpaBOM HMXHEM Yyrny MobunbHoro tenedoHa
ANS yCrewHoro noaKkato4YeHuns.
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PekomeHayeTca nepBbiyi CNOCO6 NOAKIIOHEHWS.
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FnaBa 15. ®yHKyMM OOHOBNEGHMA N MO EepHM3aLMM

B oTom rnaBe onucbiBaloTCA METOAbl OOHOBNEHUS MPOrpPaMMHOro
obecnevyeHna n gononHuTenbHble MyHKUMKU. PekomeHayeTcs BHUMATENbHO
npoYnTaTb 3Ty rnaBy, YTOObI N3y4nTb PyHKLMMN OOHOBNEHUS ocuuniorpada
cepunm AVT1.

e (O6HoBNEHME NporpammHoro obecnevyeHuns
e [lob6aBneHme ONOAHUTENbHbBIX PYHKLMIA

15.1 O6HOBNEHMeE NporpaMMHOro obecneueHmns

KomnaHusa npowmnssBoguTesb 4acTo BbiNyCKaeT OOHOBAEHUS MPOrpamMmMHOro
obecneyeHna p[Ona  CBOMX MPOAOYKTOB. [ona Toro 4yTOo6bI O6HOBUTbL
nporpaMmmHoOe  obecnedeHne ocuwunnorpada, MOXHO  NOAKAKYUTD
ocumnnorpad k WIFI gna pabotbl B ceT M OTKPbITb MPUIIOXEHUE
SystemUpgrade ons npoBepkin n ycTaHOBKY OOHOBNEHUS.

No new version!

PucyHok 15-1. NMpunoxeHne SystemUpgrade

VAN [MprmeyaHme: obpatnTe BHMMaHWE, YTO HeobXoaMMOo noaaepXmBaTb
MOLLHOCTb ocuunnorpada 6onee 50% npwn yctaHOBKE OOHOBNEHW N NS
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obHOBNEHMA NOAKNOYNTE ocuunniorpad K agantepy, 4Tobbl NpeaoTBpaTUTb
aHoMarnbHyto paboTy ocuunnorpada ns-3a HegOCTaTOYHON MOLLIHOCTW.

YT06bl NPOCMOTPETL TEKYLLEE YCTAHOBNEHHOE NMPOrpaMmmHoe obecrnevyeHme
N MPOLUMBKY, HaXMWUTE Ha nporpammHoe obecrnevyeHne «App Store» Ha
cTpaHuue «Home», 4yTobbl OTOOpPA3UTb WMHGOPMALMIO O MPOrPaMMHOM
obecnevyeHnn 1 npowwmeke ocumnnorpada Ha akpaHe «About». Cm. pasgen
«MarasmH npunoXeHuUm».

15.2 [lo6aBneHme AONOAHMTENbHDbIX (PYHKLMA

Haxxmunte Ha 3Ha4vyok «App Store» Ha cTpaHuue «Homex, 4tTobbl 0TO6pPa3nNTbL
YCTaHOBNEHHbIE N HEYCTAHOBNEHHbIE AEKOANPOBAHHbIE PYHKLMW Ha 9KpaHe
«About». Cm. pasgen «MarasvH npunoxeHunmny.

®
b

PucyHok 15-2. YcTaHoBneHHasa yHKuUMA (cnpasa)

FnaBa 16. Cnpasounana nuHopmaymn

B aTo rnaBe ykazaHbl KaTeropuu W3MeEpeHunin, noaxogsawime ans
ocumnnorpada, n NogaepXmMBaeMbli YPOBEHb 3arpA3HEHUNS OKPY>XKatoLLen
cpenbl. PekomeHayeTca BHMMATENBHO NPoOYnTaTb 9Ty rnaBy, YTOObl N3Yy4NTb
yCoBUMS UCNosib3oBaHua ocuwnnniorpadga cepun AVT1.
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e KaTteropusa nsmepeHus

e (CTeneHb 3arpsa3HeHuns

16.1 Kareropma namepeHms
KaTteropmsa namepenunin ocumnnorpacda

Ocuwmnnorpadpbl AVT1 B OCHOBHOM WCMONb3YKOTCA AN WN3MEPEHUN B
KaTeropmm namepeHunn .

OnpepgeneHme KaTeropmm naMmepeHms

Kateropus namepeHun | npegHasHadeHa gns nUSMepeHnn, BbINONHAEMBbIX B
uensx, He nogkntoveHHbix Hanpsmyto K CETU MUTAHUA. Mpumepamn
ABNAIOTCA M3MepeHnsa B Uensax, He nogkntoveHHbix K CETU MNTAHNA, n B
cneunanbHO 3alUNLLEHHbIX (BHYTPEeHHMX) uensx, noaknodeHHbix Kk CETU
MNTAHWNA. B nocnegHem crnydae nepexogHble HanpsXeHus SBASKOTCS
NEPEMEHHbIMN; MO 3TOM MNpUYMHE  CnocobHOCTb  06opyaoBaHMA
BblAepPXXMBaTb NepexogHble Harpy3ky CTaHOBUTCS M3BECTHA MOJIb30BaTesto.

Kateropusa namepenuii Il npegHasHavyeHa onisi UsMepeHuid, BbINOMHAEMbIX B
Lensax, HenoCcpeacTBEHHO NOAOKMOYEHHbIX K HWU3KOBOJIbTHOW YCTaHOBKE.
[Mpnmepammn a9BNAIOTCA U3MEPEHNSA Ha ObITOBbLIX NpMbopax, MoOpTaTUBHbIX
WHCTPYMEHTaX N aHanorm4HomMm obopynoBaHun.

Kateropusa namepenun lll npegHasHavyeHa ons n3amepeHunin, BbliNONHAEMbIX B
3gaHun. Npunmepamnm 9BNAOTCA N3MEPEHNS Ha pacnpenennTebHbIX LWNTAaX,
aBTOMAaTMYECKMX BbIKIOYATENAX, 3NneKTpornpoBoake (Bknwo4yaa kabenu,
LUNHbI, pacnpefennTesnibHble  KOPOoOKW, BbiKlOYaTeNW, pPO3eTKU) B
CTaUMOHapPHOW YCTaHOBKE, a TakXe Ha 060pydoBaHUM MPOMbILLUNIEHHOIO
Has3Ha4YeHMss 1 HeKoTopoM  Apyrom  obopyaoBaHuW,  Hanpumep,
CTaUMOHAaPHbIX ABUraTensx ¢ NOCTOAHHbIM NOAKIIOHYEHUEM K CTaLMOHAPHON
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yCTaHOBKE.

Kateropusa namepeHun |V npegHasHayeHa angd naMepeHun, BbIMOMHAEMbIX
Ha NCTOYHMKE NNTAHNA HN3KOBOJIbTHOW YCTaHOBKMN.

MpumMmepamMn  ABNAKOTCA CYETUYMKWN SNIEKTPOIHEPTUN U N3MEPEHUSA Ha
NepPBUYHbIX YCTPOWCTBAX 3aLLMTbl OT CBEPXTOKOB 1 YCTPOMCTBAX yrpaBieHuns
nynbcaLmnamMmn.

CnocobHOCTb BblAepXMBaTb KPaTKOBPEMEHHbIE BO3AENCTBUSA

AMaKcmmaanoe BXOOHO€E HanpaXXeHme aHanoroBoro Bxoaa

Kateropua | 300 B (cpepHekBagpaTuyHoe 3HaveHume), 400 B (nmukosoe
3Ha4yeHwue).

16.2 CTteneHb 3arpasHeHun

CrteneHb Ocumnnnorpadbl cepun AVT1 moryT paboTtaTb B cpefax co
3arpsi3HeHuns CTeneHblo 3arpaAsHeHns 2 (MnNn cTeneHbto 3arpsasHeHns 1).
Kateropun CteneHb 3arpsa3HeHus 1: 3arpsi3HeHMe OTCYTCTBYET U MMEET
cTeneHwu MECTO TOJIbKO CyX0€e, HenpoBogsLee 3arpsisHeHmne. 3arpsasHeHmne
3arpsi3HeHuns He OKa3bIBaeT HNUKAKOro BAnsHUS. [Nprnmep: Ynctas KomMHaTa Uim

KOHOWLMOHVPOBaHHOE 0(pNCHOE NOMELLEHME.

CreneHb 3arpasHeHns 2: 06bl4HO HabnNoaAaeTcs TONbKO CyXoe,
HenpoBoAsLLEee 3arpsAsHeEHMe.

ViHorpga MoxeT BO3HMKaTb BpeMeHHasi MPOBOAMMOCTb, Bbi3BaHHas
KoHaeHcauwme. Mpumep: cpena B 06bIMHOM MOMELLEHU.

CTeneHb 3arpAsHeHnsa 3: BO3HMKAET TOKOMNPOBoAsLLEe
3arpasHeHune Nam cyxoe HernpoBoasaliiee 3arpsasHeHne, KoTopoe
CTaHOBUTCA TOKOMPOBOAALLMM K3-3a KoHAeHcauun. Mpumep:
3allMLLEeHHas cpefa Ha OTKPbITOM BO3/yXe.
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CrteneHb 3arps3HeHuns 4: 3arpssHeHmne, KOTopoe co3aaeT
NOCTOSAHHYIO MPOBOAMMOCTb 33 CHET NPOBOAALLEN MbINA, AOXAS
nnn cHera. Npumep: MecTa Ha OTKPbITOM BO3[yXe.

Fnasa 17. Monck n ycTpaHeHne HeMmcnpaBHOCTEN

1.

Ecnn ocuwnnorpad He 3anyckaeTc npu BKIOYEHMU NUNTaHUA,

BbINOJIHNTE cnepylowme gecTBms:

2.

[MpoBepbTe LWHYP nUTaHWs, 4TOObl ybeaunTbCsl, YTO OH MpPaBWIbHO
NOOK/OYEH 1 rMofaya NUTaHNS B HOPME;

[MpoBepbTe KHOMKWM  BKJKOYEHUA/BbIK/IIOYEHUS  NUTAHUSA, 4TOObI
yb6ennTbcs, YTO OHW HaxaTbl, 1 NPV WUCNOSIb3OBAHUWN aKKyMynaTopa,
NpoBEpPbTE, HAXOOUTCS NN OH B XOPOLLEM COCTOSIHNN;

[MpoBepbTe OGNOKMPOBKY BbIKIOYEHNA NUTaHMA Ha H6OKOBOW CTOPOHE
ocuunnorpada;

Ecnu npobnema He NcYesHET, CBAXMUTECH C KOMMNaHMen MNocTaBLLKOM,
N Mbl OKaXXeM BaM NMOMOLLIb.

Ecnwn nony4yeHHble (hopmMbl CUTHANOB HE OTOOGpaAXKAlOTCA Ha IKpaHe

npm noakKkarw4YeHHOM WMCTOYHMKE CWUrHana, BbINOJIHNTE cneanywune

AencTBuA:

[MpoBepbTe NpaBUIbHOCTb NOAKOYEHUS NPOOHMKa K padbemy BNC;
[MpoBepbTe MNPaBWUIbHOCTb MOOKIOYEHUS MPOOHMKA K WCTOYHUKY
CUrHana;

[MpoBepbTE NpaBUNLHOCTL BbibOpa TUNa TPUIrepa;

[MpoBepbTE MPaBUNBLHOCTb HACTPOMKM  yCcnoBun  cpabaTbiBaHUSA
Tpurrepa;

[MpoBepbTE, NPaBUNbLHO N PAabOTAET NCTOYHUK CUTHaNa;

[MpoBepbTE, BKIIKOYEH N KaHan;

[MpoBepbTe NPaBUNBbHOCTb YCTAHOBKN KO3 dUUMeHTa BEPTUKANBLHOIO
mMacLTabnpoBaHus;

Yb6egutech, 4To Npubop HaxoanTCsa B COCTOSIHNIN OXNAAHUS OONHOYHON
nocnenoBaTesibHOCTW AN1sa Tpurrepa.
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Set
o Haxxmmnre , YTOODbI nepeguncKkpeTmn3npoBaTb CUTrHan.

3. Ecnwn n3mepeHHasa amnantypa HanpsbhkeHnsa B 10 pas 6onblie nnm

MeHblue (haKTN4eCcKoro aHa4eHus:

e [lpoBepbTe, COOTBETCTBYET JIN YCTAHOBAEHHbLIA KO3 PUUNEHT
3aTyxaHus KaHana KoapduumeHTy  3aTyxaHus dakTrnyeckn
MCNONb3YEMOro NpobHMKa

4, OTo6paxeHme ¢opmMbl CuUrHana €ecTtb, HO OHO Heé MOXeT ObITb
CTabunbHbIM:

e [lpoBepbTe€ WCTOMHWK TpUrrepa B MEHIO Tuna Tpurrepa, 4ToObI
ybeamnTbCs, YTO OH COOTBETCTBYET (haKTUYECKN NCMOSIb3YyEMOMY KaHany
CUrHana;

e [lpoBepbTe TN TpuUrrepa: ona obuero curHana NCronb3yeTcs Pexnm
Tpurrepa no ppoHTy, a ANa BUAEOCUIrHana — pexnm Tpurrepa no BUAEO.
icnonb3dyeTcs TONbLKO NpPaBUIbHbLIA PEXNM Tpurrepa, popma curHana
MOXET 0TobpaxaTbCs CTabUNbHO;

e [lpoBepbTe YypOBEHbL LIyMa WNCTOYHWKA CUrHana. YCTaHOBUTE PEXUM
CBA3M Tpurrepa Ha MofaBNeHMe BbICOKMX 4acTOT WAW MNOoAaBfieHNE
HN3KMX 4acToT, 4ToObl OTHUNLTPOBATb BbICOKOYACTOTHbIE WA
HN3KOYaCTOTHbIE LUYMOBbIE MOMEXW.

5. ®opma curHana otTob6paaeTcd, HO He cooTBeTcTByeT Qopme

BXOLAHOI0 CUrHana:

e [lpoBepbTe NPaBUIbHOCTb HACTPOMKW pPeXmma COMPSXKEHUA B MEHIO
KaHana.

Run
6. Ecnm nocne Haxatma Ha KHOMKY -, -HeT n3obpakeHnsa Ha

aucnnee:

e YbepuTtecb, YTO ycTaHOBNeH pexum Tpurrepa «Normal» n ypoBeHb
cpabaTtblBaHMNA Tpurrepa He BbIXOOUT 3a npenenbl GopMbl cUrHana.
YcTaHOBUTE LEHTPanbHbI YPOBEHb TPUITEPA W YCTAaHOBUTE PEXUM
Tpurrepa «Auto».
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[MpoBepbTe, OTOOpaXkaeTcs N n3obpaxeHme Ha BECb 3KPaH, N ecnu aa,
BbIONTE N3 pexnma rnokasa.

Ecnn otobpaxeHme CTAaHOBUTCA MepJ/ieHHEee Moc/ie YCTaHOBKW

cpenHero BpemMeHu BbloopKu:

9.

Ecnn cpepHee Bpemsa npesbillaeTr 32, 9TO HOPMAanbHO, 4TO 0O6LLaN
CKOPOCTb CTAHOBUTCA MeOJ/IEHHON.
MO>XHO YyMEHbLUUTb CpeaHee BPeMS.

OTo6pakaetcs chopma BONHbI NECTHULbI:

97O AABNEHWE ABNSETCA HOPMasbHbIM, MOCKONbKY CTPOYHas pa3BepTka
CNNWKOM Mana, WU €€ MOXHO YBEeNUYNTb, 4YTOObl MNOBbLICUTb
FOPU30OHTaNbHOE pa3peLLleHEe N YNydYLNTb OTOOpaXeHNe;

Tun oTobpaxeHns MOXeT ObiTb «IMHEMHbIM». CoeguHeHne mexay
TOYKaMn BbIOOPKM MOXET MPUBECTU K OTOOPaXeHUo CTyneH4aTow
dopmbl curHana. Ity Npobnemy MOXHO PeLUnNTb, YCTAHOBUB PEXUM
OTOOpaxXeHUst «TOYKa.

Mpwn oTtob6paxeHnn cpopmbl curHana HabnwpgaeTcs yCTONYMBOCTDb

n306paxeHuns:

[laHHOe fABNEeHMe ABNAETCA HOPMAaNbHbIM, MNOCKOJIbKY BpeMms
COXpPaHEeHM MOXET ObiTb YCTAHOBMEHO CAULWIKOM 6onbwum, a
coxpaHeHmne ¢QopMbl CUrHana CBUOETENLCTBYET O COXPaHEHUWN
BUONMOCTW;

[MprymHa MOXET 3aK/o4aTbCsa B TOM, YTO PEXMM BbIOOPKIN YCTAaHOBNEH
KaKk ormbawowmn, m ero MOXHO MN3MEHUTb Ha HOPMasbHyl opmy
CUrHana gns HopmMasbHOro 0TobpaXeHns

Bo Bpemsa nsmepeHuma nsmepeHHoe sHaueHme oTobpa)kaeTca Kak ---

97O sABNEHMEe ABNseTcs HopmanbHbiM. Ecnn ¢opma curHana kaHana
oTobpaxaeTcs 3a npegenamn obnactu oTobpaxeHus, N3MepeHHoe
3HayeHne oTobpaxaeTca  KaKk = --—------ . Ecnn  otperynuposatb
BEPTUKANIbHYD  YyBCTBUTENIbHOCTb KaHana wnan  BepTuUKanbHOe
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NONOXEHME, UBMEPEHHOE 3HAYEHME MOXET OTOOpaXxaTbCsl NPaBUNbHO;
OTO ABNeHMe ABNSeTCcA HopManbHbiM. Ecnn B obnactm oTtobpaxeHus
dopMbl cuUrHana OTCYTCTBYET MOMHbIA LUWKA CWUrHana, N3MepeHHoe
3Ha4YeHne MOXeT OoTobpa)kaTtbCA KaK ----- . Ecnn ctpoyHas pasBepTka
CKOPPEKTUPOBaHa, W3MEPEHHOE 3HayeHme OygeTr oTobpaxaTbes
NpaBUIbHO.

OTO HOpMasnbHOE ABNEHME, N NBMEPEHHOE 3HAa4YeHMe PopMbl CUrHana
BIN® oTtobparxkaeTcsa Kak ------- :

®anbl CSV He MmoryT 6bITb BbiGpaHbl Npy 3arpy3kKe 3TajoHa:
Qannbl CSV He gaBnawTca nogaepxmeaemMbiM (GopmaTom, KOTOPbIN

MOXHO 3arpyxatb B 3TaJ/IOHHblIE€ KaHaJlbl.

Haxmwnte KHOMKY BO BpeMS WMCMONb30BaHUA ocuwunnorpada,

3BYKOBOW CUrHasn He pasfacTes:

13.

14.

15.

16.

MpoBepbTe NPaBUIbHOCTb HACTPOMKM FPOMKOCTW 3BYyKa.

MopgceeTtka ocuynnnorpada nmeeT HA3KYIO APKOCTD:
MpoBepbTe NPaBUIbHOCTb HACTPOEK MNOACBETKN.

dopma BoONHbI Npy NnepemMeLL,eHn pe3Ko MeHAeTCs:
[MpoBepbTe, OTOGPaxaeTcs N n3obpaxeHme Ha BECb 9KPaH.

KaHan oTknouyaeTcss B aBTOMaTUYECKOM peXxmme:
OTO ABNeHue ABNAETCA HOopMalbHbIM. B aBTOMaTMyeckom pexunme
KaHan ¢ amnnutygon meHee 10 mB 6yaeT oTKIO4EH.

Mpwn HaxxaTn Ha PYHKLMOHAbHbIE KHOMKW peakLn HET:
[MpoBepbTe, 0OTOGPaxaeTcs N n3obpaxxeHme Ha BECb 9KPaH.
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Fnasa 18. O6cnyxxmBanme n nogaepxka

O6sa3aTtenbcTBa NO 06CNY)XXMBaHMIO: [APAHTUMHDBIA CPOK Ha MPOAYKLMIO
cocTaBnsgeT oguvH rog C MOMEHTa OTrpy3kn N TPU MecsiLa Ha akceccyapbl,
PEMOHT 1 06CNyXMBaHME NPOAYKLNN.

KomnaHma npepocTtaBnsieT ycayrm NO PEMOHTY W TEXHUYECKOMY
ob6cnyXnBaHMIO NPOAYKLMNN.

O6sasatenbctBa no pemMoHTy: KomnaHusa o068a3yeTca MCNonb30BaTb
OpUrMHanbHble 3aBOACKME OeTanu AOns  U3Oenuh, Bo3BpallaeMbixX
nonb3oBaTenieM O PEMOHTA (Mo rapaHTK NN HET).

Ob6sa3aTenbcTBa NO cpokam ob6cnyxmBaHumsa: KomnaHus NnpeaocTaBuUT OTBET
C yKasaHMeM CPOKOB M CTOMMOCTU peMoHTa B TeuyeHume 30 paboumx gHen
nocne noslydeHns NpoaykTa, BO3BpaLLEHHOro Nosib3oBaTtenem ansa peMOHTa.

Hawwm KOHTaKTHble AdHHbIe

000 «C-TexHonomxucy» (MHH 7736361753)

Appec mectoHaxoxaeHus: 119049, r.Mocksa, yn.[loHckas, .13
TenedoH: +7 (499) 739-13-37

ONeKTpPOHHasa noyTa: support@vesna-lab.ru
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MpunoxxeHunsna
MpunoxxeHme A: TexHn4yeckoe obcny)xmsaHme n yxopq 3a ocyuanorpacgpom
O6uwee TexHM4YeCcKoe ob6cnyxmpaHme

He knapgnte n He ocTtaBnamTe npnbop B mecte, rae XK-gucnnenm 6yger
noasepraTtbCcs JJINTESIbHOMY BO3AENCTBUIO NMPSAMbIX CONTHEYHbIX NIy4Ye.

/\ BHumaHme: Bo nabexaHve noBpexaeHus ocumnnorpada nnm npobHMKOB
He noABepranTe WX BO3OENCTBUIO al3pPO30Nen, XNAKOCTEN WU
pacTBOPUTENEN.

OuncTka ocumnnorpaca

[MpoBepsanTe ocumnnorpad 1 NPoOHNKN Tak YacTo, Kak TOro TpebytoT ycnosus
akcnnyaTtaunn. [1ns o4NCTKM BHELLHEN NOBEPXHOCTW BbINO/THUTE crieaytoLime
ONencTBUA:

e lcnonb3ynte MArkKyto TKaHb [0S yOaneHWuss bl C  BHELUHEWN
noBepxHOCTU ocumnnorpada n NnpobHMKoB. byabTe OCTOPOXHbI, YTOObI
He rnouapanaTb CEHCOPHbIN 3KPaH BO BPEMS YNCTKW.

e [Ina ouncTtkn ocumnnorpada MCNonb3ynte MArkyto TKaHb, CMOYEHHYIO
BoaoW. [pn aToMm, OTKIKOUNTE NUTaHKWeE. [1poTupanTe MArKMM MOKLLM
cpeacTBoM M BogoW. He mncnonb3ymnte egkme XMMmMYeckme YncTswme
CpeacTBa, YToObl HE NOBPeAnTb ocumnnorpad nnm npobHUK.

e  OymcTnTe BEHTUNALMOHHOE OTBEPCTMNE MSATKOW LLIETKOW, YTOObl OHO HE
3acopsinocb. He ncnonb3ymrte egkme XMMmMYeckme YnctTawme cpencTea,
4YTOObI HE NOBPEAUTb MAaTEPUHCKYIO NMaTy ocuwnnnorpada.

e Ecnn HeobxogMmMo OYUCTUTb BEHTUNATOP, 06paTUTECh K CreunanncTy
nocnenpogaxHoro o6cnyxmBaHus, 4Tobbl He NOBpPeAnTbL ocumnnorpad.

& MpepynpexneHue
lNepen 3apspgkovi ybeamTech, YTO rpubop Cyxoui, YTobbl M36exaTb KOPOTKOro 3aMbiKaHWSI WJIA TPaBM,
BbI3BaHHbIX B/IArou.
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MpwunoxeHune b: TpaHCcnoOpTMpPOBaHME N XpPaHEHME

TpaHcnopTupoBaHune

Morpy3ka u Bbirpy3ska ynakoBaHHOro npubopa [OO/MKHA MNPOBOAUTLCA
aKKypaTHO, WCK/oYas yaapbl U noBpexaeHums  ynakoBku. [lpwu
TpaHCNOpPTUPOBaHUMN  Mnpubopa cnegyet  ycTaHaBNMBaTb  COMMacHO
HaHEeCEeHHbIM Ha ynakoBKe 3HakaM. He gonyckaeTcs KaHTOBaHMeE.
[lonyckaeTca TpaHCNoOpTUpPOBaHME Mpubopa B yMakoBKe MpeanpuaTmg
N3roTOBUTENS BCEMW BUOAMMW 3aKPbITOro TPaHCMopTa C YCIOBUSIMU
TpaHcnopTupoBaHma no [OCT 22261-94 pgna rpynnbl 3: -TemnepaTtypa
oKkpy>katoulero sosayxa ot muHyc 40 °C go 60 °C; - oTHocuTeNnbHas BNaXXHOCTb
Bo3ayxa npu 25 °C He 6onee 95 %j;

Mpnbopbl pa3pellaeTca TpaHCMOPTMPOBATb B YNakOBaHHOM BWOEe B
YCNOBUAX, WCK/OYaOLWNX BHELWHWE BO3OENCTBUS, CMOCOOHbIE BbI3BATb
MeXaHn4eckme NoBpeXaeHUs U HapyLLUTb LEeNOCTHOCTb YNakoOBKW B NyTU
cnepoBaHus. [lpn TpaHCNOPTMPOBaHMM [[O/MKHA ObiTb MpeaycMoTpeHa
3alnTa OT nonagaHnsa atTMocgepHbIX 0CaAKOB U MNblN.

Tpombl cygoB, Ky3oBa aBTOMOOUNEN, NCMONb3yeEMbIE 011 NEPEBO3KMN, HE
OOJIKHbI coaepXaTb NapoOB KNCOT U LLEN0oYen, arpecCrBHbIX ra30B 1 OPYrixX
BPEeLHbIX npumecen, Bbl3bIBaOLLNX KOPpOo3uto. [Mpnbopsol,
TpaHCNoOpTUpPYyEMble BO3AyLUHbIM TPaAHCMOPTOM, AO/KHbI pacnonaratbcs B
ynakoBKe B OTan/IMBaeMbIX repMeTU3NPOBaHHbIX OTCEKAX.

XpaHeHme

Mpnbopbl A0 BBEAEHUA B 3KCMyaTauMio OO/MKHbl XPaHUTbLCA B YNakOBKe
npennpuaTus — N3roToBUTENA NPY TemMnepaType OKpyXXalLlero Bosgyxa m
OTHOCUTENBbHOWM BNaXXHOCTWU COM/TaCHO TEXHUYECKUNM XapakKTepucTmkam Ha
npubop.

B nomeLleHmnax ana xpaHeHna coep>XaHve nbiin, NapoB KNCNOT U LLEoYEn,
arpecCcuBHbIX ra3oB 1 OPYrnx BPeaHbIX MPUMECEN, Bbi3biBaOLLINX KOPPO3UIO,
He OO0/HKHO NpeBbillaTbh COAepXaHNe KOPPO3NIMHO — aKTUBHbIX areHToB A1s
atmocdepbl Tna 1 no NOCT 15150-69.
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MpwunoxeHune B: NMpmnHagnexHocTn

CraHpapTHbIe NPUHaQ1E)XHOCTI

1) 4 vnn 2 wtykm 10X cTaHOapTHbIX NPOOHMKOB (BK/OYasa 3asemnsioLine
KO/INayku, 3a3eMfoLlme 3aXXMmMbl TNa «KPOKoaWI» N KanmbpoBOYHbIe
PE3NHOBbLIE 3arnyLUKun)

2) ApanTtep nutaHua (12 B nocTtosHHOro Toka, 4 A)

3) LUHyp nuTaHums

4) KpaTkoe pyKoBOACTBO

KomnnekTtyouwume NPUHaQ/EeXHOCTN, npnobpeTtaemble 3a
OONONIHNTENbHYIO NNaTy

1) YemopaH/cymka onga ocumnnorpada
2) BbICOKOBO/bTHbIN NPOBHMK
3) TokoBbIi NPOBGHUK

JaHHoe pyKoBOACTBO MOXET ObiTb M3MEHeHO 6e3 npeaBapuTENbHOro
yBeOMJIEHUSA.

CopaeprkaHme AaHHOIO PyKOBOACTBA CYMTAETCSA BEPHbIM.

KomnaHna He HeceT OTBETCTBEHHOCTM 3a Hec4yacTHble ciyyam wunm
OMacHOCTN, BO3HMKLUME B pe3ynbTaTe HenpaBWbHOW 3KcnayaTauum
nonb3oBaTenem.

Hn opHa opraHmsaumsa win oTAeNnbHOE L0 He MMmeeT npasa

ay6nupoBaTtb, KONMpoBaTb WAM W3BNEKaTb M3 COQEpPXMMOro 6es
paspeweHuna komnaHmm 000 «C-TexHonopxmce» (MHH 7736361753)
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