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BH/IMAHWE!

A PyKoBOACTBO MO 3KCMyaTaLMmn COAEPXKMUT CBEAEHNA NO 6e3onacHoi
pabote 1 Hagnexalyem obpatleHUn c npnbopom. BHMMaTenbHo nsyuute Pyko-
BOACTBO nepep paboTolt ¢ NprbOpPOM, B TOYHOCTY COBMIOAANTE ero peKOMeH-
faumu, XxpaHuTe flaHHoe PyKOBOACTBO MO 3KCMyaTauym BMecTe ¢ npubopom
VNN MOMeCTUTe eé B JOCTYNHOE MeCTO A4 fJasibHeLLero NCnonb3oBaHuA.

HapyweHune unu HebpexHoe ncnonHeHve pekomeHgauuin Pykosoa-
CTBa MO 3KCMUTyaTaLMy MOXET NMOB/eYb NOJIOMKY npubopa nin npuunHeHve
Bpe/a 3J0POBbIO NONb30BaTenNA.

1. TexHuka 6e3onacHocTn

A W3beraiiTe ycTaHOBKM npubopa B MecTax, rAe OKpysKawolas
Temnepatypa Bbiwe 40 °C. Pa3melyaiite npmbop Tak, 4tobbl O6bin 0becneyeH
cBOGOAHbIN [OCTYN BO3AYyXa K PELLETKE BEHTWUIATOPA Ha 3afjHEN NaHenu.

He xpaHute u He ocTaBnsanTe ocuwmnnorpad B MecTax, rae
KUAKOKPUCTANIINYECKNIA ANCTINEN B TeUeHne ANUTeNbHOro BpemeHn byaet
NofBEPKEH BO3AENCTBIIO MPAMbIX COSTHEUHBIX JTyYelt.

Bo n36exaHue ywepba ocumnnorpady unm npobHnKam He gonyckaiTe
nonajaHne Ha HYX CrpeeB, XXNAKOCTeN 1 pacTBopUTenen.

« HenpaBunbHasa sKkcnnyatauua npubopa MoXeT NPUBECTU K MONyyYeHuio
TpaBm unun cmepti. Cobniofaiite BCce Mepbl NPEAOCTOPOXKHOCTY, N3N0-
XKEHHbIe B HACTOALLEN MHCTPYKLIMK, @ TaKXKe BCe CTaHAapTHble TpeboBaHWsA
TEXHUKM 6€30MacHOCTY NP paboTe C SNEKTPUYECKNM 060PY[OBaAHNEM.

« [lepep ncnonb3osaHvem npubopa ocmoTpuTe ero. He ncnonb3yiite npu-
60p, ecnn OH UMEeET NMOBPEXAEHUA, N C HEFO CHAT Kopnyc (Mnu ero va-
cTv). Y6enutech B OTCYTCTBUM TPELLUVH U LEENIOCTHOCTM NNacTUKa Kopryca.
Ecnn kopnyc nospexpaeH, Npubop paboTaeT HEKOPPEKTHO UM Ha AUC-
nnee oTCyTCTBYeT U306paxeHue, NpeKkpaTnTe NCMonb3oBaHne n obpatu-
Tecb B cepBUCHbIN LeHTp RGK.

«  YbepuTecb B TOM, 4TO Kabenb NMUTaHUA U MPOBOAA He NMEIT NOoBpexae-
HWI M30NALMM W YHaCTKOB OrONIEHHOrO MeTana.

+ He oTkpbIBaiiTe Kopnyc Npnbopa, He NbiTakTeCb PEMOHTUPOBATb AN MO-
AndrumposaTtb NPUGOP caMocToATeNbHO. PeMOHT npnbopa AoMKeH Npo-
U3BOAUTLCA TOMBKO KBaNMPULMPOBAHHBIM CMELNanCTOM CepPBUCHOTO
LeHTpa RGK. He xpaHuTe 11 He ncnonb3yiiTe Npubop B MecTax C NMoBbILLEH-
HO TemMnepaTypon 1 BNaXKHOCTbIO, CUNIbHBIM 31IEKTPOMarHUTHbIM Nonem,
BO B3PbIBOOMACHbBIX 1 OTHEOMNACHbIX CPefax.

« Tepep BbINONHeHMEM M3MepeHUin BKNlounTe npubop Ha 30 MUHYT Ana
nporpesa.



[ina obecneyeHna XopoLLei BEHTUNALUM OCTaBnANTe 3a3op B 10 cM MeX-
[y BepxHeli/3aaHel/neBoi/NpaBori CTOPOHON 1 APYrUMK MpeameTamu.
He nopsepraiite faHHOe yCTPOMCTBO BO3[ENCTBUIO 3anblieHHON cpefbl
WM arpeccmBHbIX ra3oB v APYrux BPeAHbIX BELLeCTB.

Bo mnsbexxaHve yuwepba ocumnnorpady mnm npobHuKam, He AonyckaiiTe
rornagaHne Ha HUX CNpees, XUAKOCTeN 1 pacTBopuTeneil. 3anpelyaercs
1Cnonb3oBaTb abpasvBbl, KNCIOTY WX PacTBOPUTENMN ANA OUYNCTKM Npu-
6opa.

MpoBepsiitTe ocumnnorpad 1M NPOBHMKM C YaCTOTOW, COOTBETCTBYIOLLEN

ycnoBuamM paboTbl. [nA 0UMCTKM Hapy»KHOI NOBEPXHOCTY ocumnnorpada Bbi-
NosIHWTe CrepyoLme AeNCTBUA:

1)

2)

Msrkon TKaHblo yfanuTe Mbilb C MOBEPXHOCTM ocuyuinorpada v npo6Hu-
KOB. ByfibTe OCTOPOXHbI MPY OUMCTKE CTEKNIa AUCTIIEs, UTOBbI HE OCTaBUTb
LapanuH Ha ero NoBepxXHOCTU.

MpoTpuTe ocyunnorpad BRaXHON TKaHbiO, NPEABAPUTENBHO OTKAIOUMB
nuTtaHue. Mcnonb3yiite YnicTyio BOLY WM MATKOe MoloLiee cpeacTso. Bo
136exxaHvie NoBpexaeHus ocumnnorpada nav NPoGHUKOB He NCMonb3yii-
Te abpasmBHbIE 1 XMMUYECKME YACTALYME CPEACTBa.

A Bo n3bexaHne KOPOTKOrO 3aMblKaHUA WM MONyYeHUs TPaBM K3-3a

NpVCcyTCTBYA BNary, obecneysTe NOMHYO NPOCYLLKY Npubopa nepes noakto-
YeHreM NuTaHuA. ECnn Kakas-nnbo HENCNPABHOCTb ABNAETCA CEPbE3HON U He
MOXeT BbITb YCTpaHeHa, MoXanyncTa, 0bpaTuTech B CEPBUCHBIN LEEHTP KOM-
naHum RGK.

2. KomnnekT nocraBKkun

Mpw nokynke nprbopa npoBepbTe KoMMeKTaumio (Tab. 1):

HanmeHosaHune Konnuectso
Linpposoir ocymnnorpad RGK DO-1002 1w
Kabenb nutaHma 1 W
MaccuBHbI NPOOHUK 2 wr.
USB-kabenb 1w

B cnyuae, ecnivi Bbl 06Hapy»KuTe OTCYTCTBME WIN MOBPEXAEHUE KaKO-N-

60 NPUHAANEKHOCTY, CBAXKUTECH C MPOAABLIOM.



3. Ha3HaueHue npn6opa

Lndposon ocumnnorpad RGK DO-1002 npefHa3HaueH ana n3mepeHusa n
nccnefoBaHMA NapaMeTpoB CUFHANOB B nonoce YacTtot ot 0 go 100 MIy. 3T1o
2-KaHanbHbl Uudposoi ocumnnorpad, KOTOpbI OPUEHTUPOBAH Ha NpuUMe-
HeHMe B nabopaTopuaAx, CEPBUCHBIX LIEHTPax M 06pa3oBaTeslbHbIX Yupex-
neHnax. Mogenb obnafaeT MakcManbHOM YacToton anckpetusauyum 1 MM,
a WMpriHa Nonocbl nponyckaHua coctasnAet 100 Ml RGK DO-1002 nmeet
VNHCTPYMEHTbI AN1A TLaTeIbHOro aHan3a AaHHbIX.

4. 0c06eHHOCTN 1 MpenMyLiecTBa

Lindposoi ocumnnorpad RGK DO-1002 ocHalueH nepepHeli naHenbio,
obecneunBaioLien HarMAaAHbIA JOCTYN KO BCeM YHKLMUAM 1 NPOCTOE BbIMo-
HeHMe pasfMyHbIX onepauuii. Perynatopbl pa3BepTKN U MONOXKEHNA OCLN-
NOrpamMmm Kaxaoro KaHana peanvisyiot HarnagHble onepauyum, NpuBblYHble Ana
nonb3oBaTenen TPaanLMOHHbIX ocLmnnorpadoBs. 3a CYET 3TOro NoNb30BaTeNN
MOTYT NPUCTYNaTb K paboTe, He 3aTpauviBasn AJIMTENBbHOIO BPEMEHN Ha U3yye-
HVe 1 OCBOeHMe.

[ins ycKopeHUa HaCTPONKIM 1 YNPOLLEHNA MPOLEAYPbI 3MEPEHNI MOXHO
BOCMONb30BaTbCA KHoMkon AUTO, n ocymnnorpad HacTPoOUT ONTUMN3NPOBAH-
Hoe 1U306paeHre OCLMANorpaMmbl.

Momnmo ypobctBa B pabote, ocumnnorpad RGK DO-1002 obnapaet
BbICOKUMUN TEXHUYECKVMN XapaKTEPUCTUKaMM U OCHalleH 3GGeKTUBHbIMU
DYHKLMAMM, NO3BONALWMMY YCKOPUTb BbIMOSIHEHNE N3MEPUTENbHBIX 3afau.
Ob6ecneunBasn BbICOKYIO YacTOTy AUCKPETU3ALMMW B PearibHOM BPEMEHMW 1 B
3KBMBASIEHTHOM peXume, 3TOT ocumnnorpad nossonset Habnopatb Gonee
BbICOKOYACTOTHbIE 1 ObICTPO M3MEHAIOLMECA CUrHanbl. APKWI XUAKOKpUCTan-
JINYECKNIA AUCNEN N MaTeMaTYecKne GpyHKLMM NO3BONAIOT BbICTPO 1 YETKO
HabnoaaTb, M aHaNU3MPOBaTb CUTHaI.

OcHOBHble 0cobeHHOCTU Lndposoro ocumnnorpadpa RGK DO-1002:

« [lBa aHanoroBbIxX KaHana;

«  Knpkokpuctannuueckuin TFT-gucnnen ¢ BbICOKMM pa3pelueHnem 800x480
nuKkcenew;

- lNoppepka 3anomuHatoWmx yctpoincTs Trna USB Plug and Play 1 Bo3mox-

HOCTb 06MEeHa AaHHbBIX C KOMMboTepoM Mo nHTepdency USB;

« ABTOMAaTM4YeCKasa HACTPOMKa OTOBPaKeHWA OCUUINIONPaMM U COCTOAHMA
ocumnnorpada;

« DyHKUMA COXPaHEHNA 1 BOCMPOU3BEAEHUA OCLMUIIONPaMM;

« OyHKUMA pacLUMPEHNA OKHa 1 BbICOKOTOUHbI aHann3 napameTpos 1 0Co-
6eHHOCTeN ocumnnorpaMmm;



-+ ABTOMaTM4ecKoe nsmepeHue 34 napameTpoB CUrHana;

«  DYHKUMA N3MEPEHMA 11 aBTOMATUYECKOTO OTCNIEXMBaHUSA;

+  BcTpoeHHas pyHKumA bbicTporo npeobpasosanua Mypoe (FFT).

«  MatemaTtnyeckme onepauun Hag ocLmIorpaMmMamu (BKiouas CroxeHue,
BblUMTaHNE, YMHOXEHWE U AeNeHNE);

+  3anyck no GppoHTY, MO CUHXPOVMIYSIbCY BUAEOCHTHANA, MO HAKMOHY GPOH-
Ta, N0 ANVTENBHOCTU MMMY/bCA, MOOYePEeAHbI 3aMycK 1 Apyrne GyHKUMY;

+ MHOros3blYHOE MeHI0 C BO3MOXHOCTbIO BbI6OPa A3blKa, BKIIOUAsA PyCCKNL;

- CnpaBouHas nHGOPMALMA Ha HECKOMbKIX A3bIKaX.

5. MexxayHapopaHble 3/1eKTpuyeckne cumBonbl (Tab. 2)

MOoCTOAHHBIN TOK
MepemMeHHbI TOK

MNpepynpexaeHne

OnacHo! Bbicokoe HanpsxeHue!

3azemneHne

k(B> B>

6. YcTpoiicTBo npubopa

6.1 NepepgHas naHenb
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Puic. 1 O6Lwee ycTponcTBO NepefHeil naHenu



Lucnnen

)
2) KHonku ynpaBneHus MeHto
3) MHOropyHKLMOHaNbHbIN perynatop
4) OyHKUMOHaNbHble KHOMKN MeHI0
5) O6nacTb ynpasfieH1aA 3anyckom
6) O6nacTb ynpasieHUA ropU3oHTasIbHON CUCTEMOIA
7) Bbixof curHana ana KomneHcauuy NpobHUKa 1 pa3bem 3a3eMNieHns;
8) Bxop aHanoroBoro curHana
9) O6nacTb ynpaseHna BePTUKaIbHOW CUCTEMON;

10) USB untepdeiic

6.2 3afHAA NnaHenb

ﬁ
(-

ooan JNGE

.

™
| ]
1
Puc. 2 O6uwee ycTpoONCTBO NepefHeil naHenu

\ J

i

N\__®

1) WHTepdeiic USB
2) Pasbem BbIxofa cvrHana TectoBoi GyHKLMM [JOMYCKOBOrO KOHTPONA
(Pass/Fail out)

7.Pa6ota c npu6opom

A Mpw nepsom BKtoUeHUK ocuunnorpad fomkeH npopaboTatb 30
MUHYT npu Temnepatype 25 °C.

7.1 BKnioueHne/BbiK04eHe
MoakniounTe ceTeBol Kabenb K pasbemy NUTaHUA, KOTOPbIA HaxoaMTCA
Ha 60KkoBoI NnaHenu. KHornka BKNoueHnsA/ BbIKMOYEHWA NMMTaHWA JOMKHa Ha-
XOAWTbCA B BbIK/IIOYEHHOM MNosioxeHuu. [lonyckaeTca nutaHue npubopa ot
VCTOYHMKa NepemMeHHoro HanpskeHnsa 100-240 B ¢ yactoton 50/60 M.
10



Puc. 3 Pa3bem nutaHma

BKkntoueHvie 1 BbiKNtoyeHne ocumnnorpada NponsBofUTCA KHOMKOW BKIO-

uenns/oiknioverua nutanus (1), kotopas Haxogutca Ha BepxHeii naHenu.
Mocne HaXaTnA KHOMKM BKNOYEHUA Ha 3KpaHe ocuyunnorpada HauHeT oTo-
6parkaTbCa MPOLLeCC 3arpysKu.

\

Puvic. 4 KHonka BKnoueHnsA/ BbIKNIOYEHWA NUTaHUA

7.2 MpoBepKa NPOXOXKAEHUA CUrHana

MopcoeanHute BNC-pasbem naccuBHoro npobHuka k BNC-pasbemy 1
KaHana ocuunnorpada v NOJCOEAVHNTE HAKOHEUYHUK MPOOHMKA K BbIXOAY
CUrHana KomrneHcaumum npobHKa, a 3aXNM-<KPOKOANU» NPobHMKa K BbIXoAy
3a3emneHunA. Ha Bbixog KomneHcaumm npobHuKa ocumnnorpad nopaeT curHan
c amnautypon 3 B n vactoton 1 kl'y no ymonuaHwuio. MosTopnTb Npoueaypy
ana 2 KaHana ocumnnorpada.

1



Pasbem TecToBOro curHana
ANsi KanMbpoBskM NpobHMKa

N
N Knemma sasemneHus

Pnc.5 BbIXO,El CurHana anAa kKomneHcaunn I'IpO6HI/IKa 1 pa3bem 3a3emiieHnAa

7.3 MpoBepkKa npegoxpaHuTenei

HaxxmunTe kHonky AUTO (aBTOMaTMuyeckas HacTpoOWKa) U Ha 3KpaHe nos-
BWTCA OCLMSITIOrpaMma NPAMOYTOfIbHOTO CUrHana ¢ yactoton 1 Ky v amnnu-
Tyfnow 3 B. BepHuTechb K pasfeny 7.2 1 aHanormyHbiM obpasom nposepbre
Apyrue KaHanbl. Ecnn otobpaxaemas ocumniorpamMmma oTimyaeTca ot ocumn-
norpammbl NPAMOYroOfIbHOrO CUrHana, obpartutech K crepylolemy paspeny
«KoMneHcauus npo6HNKOB».

7.4 KomneHcauus Nnpo6HNKoB

Mpu noacoeAMHEHNN NPOBHYIKA K KaKOMY-TMGO 13 BXOLAHbIX KaHanos
B MepBblii pa3 TpebyeTca NPoBeCcTn nNpoLeaypy KOMNeHcaLumm, YTobb
cornacoBaTb NapameTpbl NPO6HVIKa 1 BXOAHOIO KaHana.

KOHCTpyKUMA 6ONbWIMHCTBA NPOBHUKOB paccyMTaHa Ha MOAKMIYEHVE
K onpepaeneHHbiM mofenam ocuunnorpados. TemM He MeHee, CyLIeCTBYHOT
HeKoTOpble OTNIMYMA Pa3HbIX OCLMINOrpadoB OAHOWN U TOW Xe MoAenu, u
[laXke Pa3HblX BXOAHbIX KaHaIoB ofjHOro ocumnnorpada. na pewexus stomn
npo6nembl MHOTMe NMPO6HMKN, 0CO6eHHO NPObHKKK ¢ fgenuTenem (1X n 10X)
060pyAOBaHbl BCTPOEHHbIM KOMIMEHCAaTOPOM.

Ecnn npo6HUK 060pyaoBaH KOMMEHCATOPOM, HYXKHO HaCTPOWTb €ro Tak,
4TO6bI NPOBHUK GbIN COrNacoBaH C NCMOMb3yemMblM KaHanom ocuyunnorpada.
JinA 3Toro Heo6XoAMMO BbIMOIHWTL CIeAyoLLYyIo Npoueaypy:

1) B MeHI0 HacTpoWKn MNPOBHMKOB BblbGpaTh 3HauyeHue KoddduureHTa
ocnabnenna 10X. MopknounTb NPOGHUK K ocumnnorpady. YcraHoBUTb
nepeknoyateNlb Ha Mpo6HMKe B nonoxeHne 10X U MOACOEAVNHUTbL
NPo6HUK K nepsomy KaHany (CH1). lanee BKmounTb nepsbiin KaHan (CH1)
1 HaxkaTb KHonKy AUTO.



Pa3gAska

. 3emnAa 1IMOm

GUNLTP NONOCHI
Beikmiouen
Bonb1/en

'pybo
MpobHuk

1%

Cnepyloumii

Puic. 6 MeHio HacTpOIKy NPOGHNKOB

2) MopaKNoYNTb HAKOHEYHVK MPOGHMKa K BbIXOAY KaIMbpOBOYHOrO CUrHanaHa
nvueBon naHenu ocyunnorpada (cm. puc. 7).

Puic. 7 KomneHcauus npo6HMKa OCyLLeCcTBASETCA perynmpoBKoi in6o B
ronoBke, 1M60o B KOMMEeHcaTope, MOAKIoYaeMoM K BXody ocuuisiorpada

13



3) CnomoLlyblo NpuiaraeMoro K NpoGHMKY CneyunanbHOro MHCTPYMEHTa Ui
LPYroro nofxofsLLero HeMarHUTHOrO MHCTPYMEHTA HAaCTPOMTE KOMMEH-
caTop TaK, YTobbl KanMBPOBOYHbIN CUrHAN MEN MIOCKYI0 BEPLUNHY 6e3
BbIGPOCOB WAV 3aKpyrneHuit. [IpumMepbl BANAHUA KOMMeHcauumn npo6Hu-
Ka Ha popMy MeaHpa NoKasaHbl Ha PUCYHKe 8.

e . 4 o

o

W36biTouHas KomMneHcauua HepocratouHaa komneHcauusa HOpMa"hNaﬂ KomneHcauua
Puc. 8 Mpumepbl BANAHKA KOMMNEHCaLmM NPobHUKa Ha Gopmy MeaHapa.

HeKOMMEHCMPOBaHHbIN  NPOBHMK ~ MOXET  MOPOXAATb  PasnuuHble
NOrPELIHOCTH, OCOBEHHO MNPV U3MEPEHUN LJIUTENBHOCTY GPOHTOB U CMafoB
UMNYNbcoB. Bo un3bexaHne TaKkuMx MOrpelHOCTe Bcerga BbINONHANTE
KOMMeHcauuto NpobHMKa cpasy nocsie NOAKMOYEHUA ero K ocyunnorpady v
nepuoanYecky NPoBepATe KaUecTBO KOMMNeHcaLUmu.

A Bo n3bexaHune nopaxeHna 3NeKTPUYeCKUM TOKOM Mpu UaMepeHnmn
BbICOKOro HanpaAXeHuA C 1Cnosib3oBaHMeM I'IpO6HVIKOB yAocToBepbTECh,
4YTO mM3onAauuAa I'Ip06HVIKOB He noBpexaeHa, n He JJ,OI'IyCKaI;ITe ¢M3MH€CKOFO
KOHTaKTa Tesla ¢ MeTauTnYeCKUMIN YaCTAMN I'Ip06HI/IKa.



7.5 Qucnnen

1 2 3
9
Passraka a
Moct 1MOm
8- RN ., € & *|| ®uneTp nonoce|
Buiniouen
Bonenen
Tpy6o
MeoGHK
r

Puc. 9 Ancnnen

KoadduumeHT pa3BepTKM OCHOBHOW rOPU3OHTaNIbHON LUKasbl.
O6nacTb 3arnycKka Ha ropy30HTaNbHO LLIKase.

MOMEHT BpemeHW, COOTBETCTBYIOLMIA LIEHTPY LUKanbl (BeNMYMHa ropu-
30HTAIbHOTO CMELUEHNS OCLMINOrPaMMBbl).

MporpammHble KHOMKY MEHI0, COOTBETCTBYIOLME PA3fINUHBIM GYHKLMAM
B 3aBUCUMOCTY OT PEXIMa paboTbl.

O6nacTb 0TO6paXKeHUA OCLMNNOTPAMM.

KoadduumeHT BepTrKanbHOM WKanbl AN KaXAoro KaHana.

MeTka ocumnnorpammsl BToporo kaHana (CH2).

MeTka ocumnnorpammbl nepsoro KaHana (CH1).

OTO6paKeHNe COCTOAHNA pexunma.

7.6 NMporpammHbie KHONKW
HaxmuTe niobyio NporpaMmHyto KHOMKY ANA BbI30Ba COOTBETCTBYIOLLETO

MeH!10. B MeHI0 MOryT NoABRATbCA N306parkeHHble HMKe cMMBOSbI (Tab. 3):

4 MmeeTca cnepytoliee MeHo

4 VimeeTcA BbinaaaloLee MeHio

MeHio BK/ouaeT ABa BapuaHTa Bbibopa
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0 [InA HaCTPONKM MOXXHO MCMONb30BaTb MHOrOQYHKLMOHAMbHbIN
perynatop

BbibepuTe 3T0 MeHIo, YTOGbI BbI3BaTh BCMIbIBAIOLLYIO
BMPTYasnbHyio LndpoByto Knasnatypy

7.7 ABTOMaTN4YecKas HacTpoliKa ocLunnorpaMmmbl
Ocumunnorpa¢ RGK DO-1002 umeeT ¢yHKUMIO aBTOMaTUYeCKOM

HacTpoikn. OHa MO3BOMIAET aBTOMATUYECKM HAcTpauMBaTb BePTMKAasbHYIO
1N TOPV3OHTa/IbHYIO PA3BEPTKY W CMELUEHME, a TaKXKe pexum 3anycka B
COOTBETCTBUM C XapakTepUCTMKaMW BXOAHOIO CUrHana Afa KOpPeKTHOro
oTo6paXKeHUs ocumnorpaMmsl. Mpy 3ToM B COOTBETCTBUM C TPEGOBaHMAMY
K aBTOMATUYeCKOW HAaCTPOWKe YacToTa M3MEepAemMoro CurHana AomKHa bbiTb
He meHee 20 u.

1)
2)

MopaiTe n3MepsAemMblil CUrHaM Ha BXOAHOW KaHan ocumnnorpada.
Haxmute kHonky AUTO. Ocumnnorpad aBToMaTnyeckn yCTaHOBUT Benu-
UYMHbBI CMeLLeHNA, KO3GULIMEHTbI Pa3BEPTKM U pexum 3anycka. Ecnm Bam
notpebyetcsa 6onee AetanbHoe HabnaeHWe cUrHana, Bbl MOXeTe BpyuY-
HYI0 NOACTPOWTL BCe NapaMeTpbl NOCNe NPOBeAeHUA aBTOMATUYeCKON
HaCTPOWIKM ANA ero ONTUManbHOro oTobpaxKeHUs.

7.8 O3HaKOMJIEHME C CUCTEeMOIl BEePTUKaNbHON pa3BepTKM
Kak nokasaHo Ha pucyHke 10, B 30He ynpaBneHus BepTUKanbHON pa3BepT-

KO HaxoAuTCA PAA KHOMOK 1 perynatopoB. Cnefytowmne AeicTBrA NOMOryT
BaM 03HAKOMUTBCA C UX UCMOSb30BaHVEM:

1

N

VERTICAL POSITION: perynatop BepTMKanbHOro CMeLLeHNA OCLUIorpam-
Mbl, TOBOPOTOM KOTOPOIo MOXXHO CMeLlaTb OCLUnorpamMmmy no BepTuka-
NN. 3HayeHvie NONIOXKEHUA NO BepTKany EEMIER Ha SKpaHe yKa3biBaeT
nonoxeHune Kypcopa 6a3oBoii NMHWU. Haxmute Ha perynsaTop, u4Tobbl
BEPHYTb YKa3aHHYI0 MO3MLUMIO Ha CepefuHy dKpaHa rno BepTukanu. Ecnn
Bbl6paHa pa3BA3Ka KaHasa No NoCTOAHHOMY TOKY, MOCTOAHHY COCTaBA-
IOLLYI0 TOKA MOXHO ObICTPO U3MepUTb, N3MEPUB Pa3HOCTb NOTEHLMANoB
MeXy CUrHanoM 1 3emsnen (HyneBbiM noteHumanom). Ecnv BbibpaHa pas-
BA3Ka KaHana no nepemMeHHOMy TOKY, MOCTOAIHHaA COCTaBAAOLWAA CUTHa-
Jla OTCeKaeTcs, YTO NO3BOJIAET OTOOPaKaTb NepeMeHHY0 COCTaBAAIOLLYIO
curHana c 6onbLuein YyBCTBUTENbHOCTbIO.

VOLTS/DIV: ¢ nomoLubto perynatopa BepTuKabHON pa3BepTK/ U3MeHAN-
Te BePTUKabHble HACTPOWKIN N OTCNEXMUBANTE N3MEHeHUe NHPopmaLmnmn
0 COCTOAHMU. Bbl MOXeTe OLLeHUTb 3MEeHeHNA Anana3oHa BepTuKanbHOM
pa3BepTKMU NO NOKa3aHVAM CToNOLa COCTOAHUA B HVKHEM Yy [UCTes.
M3meHuTe cooTHoLEeHWe «BonbT/AeneHune» (B/aen) no Beptukanm noBopo-
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TOM perynaTtopa BepTuKanbHoii wkanbl VOLTS/DIV. B ctonbue coctoaHua
COOTBETCTBYIOLWMM 06Pa3oM M3MEHUTCA 3HaYeHne AnanasoHa. Haxmurte
CH1, CH2, MATH, n Ha ancnnee oTobpasnTCA COOTBETCTBYIOLLEE MEHIO,
3HaK, ocumMnnorpamMmma 1 MHpopmMaLma o AnanasoHe COOTBETCTBYIOLLErO
KaHana. Npu gBonHom HaxaTtnm Ha kHonku CH1, CH2, MATH KaHan Bbiksto-
YaeTtca.

VERTICAL
A POSITION ¥

(%

0 Q
Q Y%
T\
20v imv
VOLTS/DIV

Puic. 10 30Ha ynpaBneHua BepTKanbHOW pa3BepTKON Ha NaHenu
ynpasneHua

7.9 O3HaKOMJIeHMe C CUCTeMOI FOPN3OHTaNbHON pa3BepTKN
Kak mnokasaHo Ha pucyHke 11, B 30He yMnpaBleHUAs TFOpU3OHTarbHOW
pa3BepTKOM HaxoAMTCA OfHa KHOMKa W fABa MOBOPOTHbIX perynAatopa.

Cnepytowne AencTBNA NOMOTYT BaM O3HAaKOMUTBCA C UX MCNONb30BaHMEM:

1) ToBopoTom perynatopa ropusoHTanbHol passepTkn SEC/DIV n3meHs-
etcA K03pOULMEHT AeNeHNA FOPU3OHTANIbHOW LUKaNbl, COOTBETCTBEHHO
n3meHseTca nHGopmaums B cTonbue coctoaHuA. [oBepHUTe perynatop
ropvi3oHTanbHOM pa3sepTkn SEC/DIV, 4TOObl M3MEHWTb AMana3oH pas-
BEPTKM B CEKyH[aX Ha fieneHune, cTonbel, COCTOAHNA N3MEHUTCA COOTBET-
CTBytOLMM 06pa3oM. [lnanasoH M3MeHeHUA CKOPOCTU FOPU30HTaNbHOM
pa3BepTKy cocTaBnaeT 2 Hc/geneHne -50 c/geneHue c warom 1-2-5.

2) Wcnonb3yiiTe perynatop ropusoHTanbHoro cmellenuna POSITION ana Ha-
CTPONKN MOMOXEHUA OCLMNNOrPaMMbl Ha FOPU30OHTaNIbHOW WKane. Pery-
nAaTop ropusoHTanbHoro cmetieHma POSITION ynpasnaeT caBurom 3any-
CKa BXO[JHOTO curHasna. 3Ta GpyHKLUA NCNoNb3yeTca ANA CABUra no3numm
3anycKa, Npv NOBOPOTE PerynAaTopa ropM3oHTasbHOro CMeLLEHUA Bbl YBU-
AUTe nepemeLleHne oCUMNNOrpPaMmbl MO FOPU3OHTANN.

3) Haxmute kHonky HORI MENU ana otobpaxeHua meHIo npubnmkeHus
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ocumnnorpammbl (Zoom). HaxofaAacb B 3ToM MeH10, HaxkmuTe F1 ana Bknto-
YeHUA pexmnma yBenuueHus parmeHTa okHa. [na Bbixofa 13 pexnma yBe-
nuueHns GparmeHTa okHa HaxkmuTe F1 elle pa3 v BepHUTECH K OCHOBHOW
BpeMeHHol wkKane (Main). B 3ToM MeHI0 Bbl MOXeTe YCTaHOBUTb Bpema
3apepxku (Hold off).

HORIZONTAL
A POSITION ¥

ns
SEC/DIV

Puc. 11 30Ha ynpaBneHuna ropnsoHTanbHO pa3BepTKON Ha NaHenn
ynpasneHus

7.10 O3HaKOM/IeHMe C CUCTEMON 3anycKa
Kak nokasaHo Ha pycyHKke 12, B 30He yrnpaBfieHA 3anyCckom pacrosioxeH
OfINH MOBOPOTHbI PErynATop 1 YeTbipe KHOMKM ynpaBneHuns.

CﬂeﬂleLLlVIe ,E\eVICTBI/IH MOMOryT Bam O3HaKOMUTbCA C X UCMOJIb30BaHNEM:

TRIGGER
$LEVEL

Puc. 12 30Ha ynpaBnieHnA 3anyCKoM Ha NaHesIn yNpaBssieHNA U MEHI0
HaCTPOWKM 3anycKa



1) Wcnonb3ynte perynatop LEVEL gna nsmeHeHua ypoBHa 3anycka. Ha anc-
nnee Bbl YBUAMTE 3HAYOK, YKa3blBalOWMIA YPOBEHb 3anycka. 3Ha4oK me-
pemeLyaeTcs BHU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY perynaTtopa. B
npoLecce N3MEHeHUA YPOBHA 3anycka Ha Aucnnee otobpaxaetca nusme-
HAloLeecs 3HaUeHNe ypoBHA 3anycka.

=
2) HaxmunTe kHonKy TRIG MENU B 30He yNpaBneHns 3anyckom, 4tobbl
BbI3BaTb MEHIO HACTPONKW 3aMycka ANA N3MEeHEHUA HaCTPOoeK.

DPOHT

Mcrounme
Kanan1
Pasaraka
Mact
Pexum
ABTD
Tun thponTa

Pactyumi

Puic. 13 MeHto HacTpoliKmM 3anycKa

3) Haxmute F1 1 Bbibepute Tpebyembiin napameTp (GPOHT, UMMYNbC, HAKMNOH,
BUAEO, NooYepeHbIi) TMna 3anycka.

Thn
DPOHT
MicTouHuK
Kanani

Pazsraka

Pexnm

AsTo

Tun chporTa

Pactyumi

Puc. 14 Bbi6op Tvna 3anycka
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4) HaxmuTte F2 1 Bbibepute Tpebyemblii napameTp (KaHan 1, KaHan 2, BHeLu-
HWIA, ceTb 220) NCTOYHNMKA 3anycKa.

3AIYCK

Tun
PpoHT
WcToummk

Kanan1

Kanan2?
BrewHh
Cets 220 Moct

Pazaaka

Pexam
ABTO

Tun chporTa

PacTyumi

Puc. 15 Bbl6bop MCTOYHWMKaA 3amnycKa

5) Haxmute F3 1 BbibepuTte Tpebyemblil napameTp (nepemeHHbI TOK, MoCTo-
AHHBIN TOK, NoaasneHne HY, nogaeneHne BY, nogaeneHne wyma) passas-
K1 3anycka.

3ANYCK
Tun
DpOHT

WcTounmk

Pasgaska
Moct
Pexum

ABTO

Tun thpoHTa

PacTywmi

[oaaen wyma | «

Puc. 16 Bbibop NCTOYHNMKa 3amnycKa
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6) HaxmuTe F4 1 BbibepuTe Tpebyemblii NapameTp (aBTOMATUYECKWIA, HOp-
MaJibHbIN, OAHOKPATHbIN) AN1A PeXKUMa 3amnycKa.

bpoHT

WcTounmk
Kanan1
Passnska
Moct

Pexum

Hopman Twn chponTa
OnHokpat

Puvc. 17 Bbibop pexuma 3anycka

7) Haxmute F5 v BbibepuTe Tpebyemblil napameTp (pacTywmii, cnagaiowui,
bpoHT) Tna dpoHTa.
3AMYCK

Tun
DPOHT
WcTounmk
Kanan1
PasBaika
Moct
Pexum
AsTo

Tun chpoHTa

Pacryu
Cnanaouwuit
)

PacTyui

Puc. 18 Bbibop Tvina ¢poHTa
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8) Haxmute kHonKy SET TO ZERO ANA YCTAHOBKM OCLMNOrPaMMbl Ha
HyfIeBYI0 NO3ULMIO MO BEPTMKaIMN 1 NO ropusoHTanu. MNpn 3Tom ypoBeHb
3anycka yCTaHOBUTCA Ha CepeavHy aMnanTyAbl MyCKOBOro CUrHana.

9) HaxmuTte kHonky DEFAULT , 4yTO6bI 0TOO6PA3NTL OKHO CHpOCa Ha 3a-
BOACKME HacTponku «Factory Setting». Haxxmute kHonky SELECT, 4To6bl
cOpoCnTb HAaCTPONKK [0 3aBoACKMX. Haxxmute kHonky MENU, uto6bl 3a-
KPbITb 3TO OKHO.

10) Haxxmute kHonky HELP, uTo6bl Bbi3BaTb OKHO cnpaBku «Help». Haxxmute
kHornKy HELP ewe pas, Uto6bl 3aKpbiTb OKHO CrpPaBKM.

8. BepTukanbHas cucrema

Ocumnnorpadp RGK DO-1002 ocHalleH ABYMS aHaNOroBbIMU BXOAHbIMMN
KaHanamu, Kaxkfiblil U3 KOTOPbIX UMEeT CBOe MEeHI0O HaCTPOEeK BepTHKasibHON
cucTembl. C NOMOLLBIO 3TOFO MEHIO KaXAbl KaHan ocumnnorpada MOXHO Ha-
CTPOWTb HE3ABMUCUMO ApYr OT Apyra. Mocne HaxaTna GyHKLUMOHaNbHOM KHOM-
Kk CH1 unmn CH2 Ha aKkpaHe oTobpaxaeTca GpyHKLMOHaNbHOE MEHIO MepBOro
(CH1) nnu Broporo (CH2) kaHana. B Tabnuue 4 Huxe NpUBefeHo onvcaHue
3TOro MeHlHo.

Tab. 4:
MapamerT OCTYMHble
p P Hocty OnwncaHne
MEHI0 3HayeHunsa
NPOMyCKaTCA U NOCTOAHHAA, 1
noct. 1IMOm nepemeHHas COCTaBNAOLWME BXOJHOrO
curHana
Pa3Ba3ka NponycKkaeTca TONbKO NepemeHHas
nepem. TMOm pony P
COCTaBMALLAA BXOAHOMO CMrHana
Ha KaHan nogaetca noteHuman
3emna TMOm A u
3a3em/eHnA
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OunbTp
nonochl

BbIKJ/TlOYEH

OorpaHn4yeHue nosochbl NnponyckaHuAa
OTKJI0YaeTCA, NCNOJb3yeTCA NOoJIHaA
nosnoca nponyckaHuA

20MHz

orpaHuyeHvie Nonochl NPonyckaHms
1o 20 MI'u, utobbl NoaaBUTb
BbICOKOYACTOTHbIE COCTaBAOLNE
curHana

Bonbt/pen

rpy6o

rpy6as perynipoBka koadpouumneHTa
BEPTVKaNbHOWN pa3BepTKY BbIGPaHHOrO
KaHana c warom 1-2-5

TOYHO

TOUHas HaCTPOIiKa B Npefenax wara
rpy6oii HaCTPOKM, LWar HaCTPOVKM
coctaBnsAeT 1% OT BbI6PaHHON LWKabl
B/nen

Mpo6bHuK

0.01X
0.02X
100X

1000X

3HaueHue KoadoduumeHTa ocnabneHus
NpPo6HNKa BbIGMPaAETCA B COOTBETCTBUN
C yCTaHOBNEHHbIM Ha NPOGHYIKe
ocnabneHnem, ytobbl obecrneunTb
COOTBETCTBUE BEPTUKANBHOWN LUKanbl
oTobpaxaemol ocuunnorpaMmme
1 n3bexaTb HeobXoANMOCTH
Py4YHOro nepecyerta LWKasbl C y4eToM
K03dduLMeHTa ocnabneHns NPobHMKa

Cnepytowyni

nepexof Ha CrieflytoLLyto CTPaHULYy MEHHO

WHBepcna

BbIKN

HOpManbHas ocLuNorpamMmma

BKJ

NHBEPTUPOBaHHaA ocuuiorpamma

En. n3m

B, A

BbI6OOP eAVHULbI U3MEePEeHNA CrHasna B
Bbl6pPaHHOM KaHarne (BonbT, amnep)

Hazap

BO3BPAT Ha NpeablAyLLyto CTpaHULy
MeHI0

8.1 HacTpoiika pa3BA3KM Bxoga KaHana
M3mepaembin curHan nogaeTca Ha BXxoa nepsBoro kaHana (CH1) npeacTas-
nAeT cobon cuHycoupanbHoe KonebaHuve, copepallee NOCTOAHHYI0 COCTaB-
naowyto. Haxxmute KHonKy F1 gna Bbibopa 3HaueHus «Mepem. TMOm» napa-
mMeTpa «Pa3Bs3Ka», UTOObl YCTaHOBUTb Ha BXxofe nepBoro KaHana (CH1) ceasb
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no nepemMeHHOMy TOKy. MOCTOsiHHas COCTABAAILWANA N3MEPSEeMOro CurHana
6yget oTcekatbcs. Ha pricyHke 19 0To6pasuTcA COOTBETCTBYIOLLAsA OCLUIIIO-
rpamma.

TRGED [

Purc. 19 OTceyeHre NOCTOAHHON COCTaBNAOLEN CUTHaNa

Haxmute kHonky F1 ana Bbibopa 3HaueHuaA «Moct 1Mom» napametpa «Pas-
BA3Ka». B 3TOM peXxume nponyckatoTca 1 nepeMeHHas, U NoCTOAHHAA COCTaB-
naowye. Ocumnnorpamma cvrHana nepsoro KaHana (CH1) npencraBneHa Ha
pucyHke 20.

ooy

=]

Puc. 20 OgHOBpeMeHHOe oTobpaXkeHne NepeMeHHO 1 MOCTOAHHON
COCTaBNALLWMX CUTHaNa

Ecnn Bbl HaxmeTe KHOMKy F1 ana Bbl6opa 3HaueHna «3emna 1Momy, To
BXOAHOW KaHan NMoAKIoYaeTcs K BHYTPEHHEMY 3a3emineHuto ocuunnorpada, n
nepemMeHHas, 1 MOCTOSAHHAA COCTABAIOLVE CMrHana OTCEKalTCA Ha Bxoge. Ha
aucnnee otobpasnTcs ocLUIIorpaMma, n3obpakeHHas Ha pucyHke 21
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TRIGED M A Kasani

Paseawa
, 3ewm 1MOM
v ponoCH
5 Buknosen
1 Bormilen
Tpyo

Puc. 21 OTceKkatoTca 1 nepemeHHas, 1 NOCTOAHHAA COCTaBAALME CUrHaNa

8.2 HacTpolika orpaHM4eHNsA NoIOChbl NPONYCcKaHNA

B KauecTBe Nnpumepa paccMOTPUM cUrHan ¢ yactoton 40 My, nogaHHbIN
Ha Bxop nepsoro KaHana (CH1). Haxmute kHonky CH1, a 3aTem Haxmwute
KHOMKy F2, uTo6bl BbIGpaTh 3HauYeHue «BbiknioueH» ana napameTpa «Ddunbtp
nonocbl». [Npy 3ToM Nonoca NponyckaHWA KaHana coBrnaaaeT C NOJIHOW Mno-
Jlocoi MpomnycKaHua ocumnnorpada, ¥ orpaHMYeHrsA Nosiochbl NPOonyckaHus B
nepsom KaHasne (CH1) otcytctBytoT. [Mpun 3TOM MOXKHO HabnoAaTh BCe BbICOKO-
YaCTOTHble KOMMOHEHTbI M3MEPEHHOrO C/rHana Ha ero ocLuunorpamme, Kak
NoKa3aHo Ha pUCyHKe 22,

Pasessia
. Moct 1MOM
wmTp nonock!
" Boxmouen

Bomsi/flen

rpy6o

Mipo6wm

Puc. 22 Bup ocyunnorpammbl 6e3 orpaHnyeHnA NOIHOM NOM0ChI NPOonycKaHUA

HaxmuTe Ha KHonKy F2, uTobbl BbIGpaTh 3HaueHne «20MIuy» ana napame-
Tpa «OUNbLTP NONOCHI», N BbICOKOUYACTOTHbIE KOMMOHEHTbI U LWYM C YacTOTOMN
6onee 20 MI, cogepxalimecs B N3MEPAEMOM curHasne, byayT CcyllecTBeHHO
ocnabneHbl. COOTBETCTBYIOWMIA BUA OCLMNNOTPaMMbl NPYBEAEH Ha PUCYHKE
23.
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Pasanwa

TlocT 1MOM

TP NoNoch!
20Mry

Bom1/flen

Puc. 23 Bug ocumnnorpamMmbl py orpaHrnyeHn Nosiocbl NPonyckaHus

8.3 HacTpoiika koadppuumneHTa ocnabneHnsa npobHnKa

[na cornacoBaHua C YCTaHOBNEHHbIM Ha NPOGHUKE Ko3ddULEHTOM
ocnabneHns  HeobxoguUMO  BblGpaTb  COOTBETCTBYOWMIA  KOIbdMLmeHT
ocnabneHua npobHMKa B MeHI0 YynpaBfeHUA KaHana. Hanpumep, ecnu
Ko3pduLMeHT ocnabneHns npobHuka coctaBnseT 10:1, COOTBETCTBYIOLMI
koapduumeHt B MeHio Oyget 10X. [na  npaBunbHOro oTobGpaxeHus
VN3MEepPSAEMOro HanpsKeHVs HeobXOAMMO BCeraa ycTaHaBnuBaTb Tpebyembli
K03dPULMEHT ocnlabneHns NPo6HMKa.

Borw/flen

Toybo

Mot

Puic. 24 YcTaHoBKa KoadpduumeHTa ocnabneHns npobHrKa B MeHIo KaHasna

8.4 Hactpoliika BepTukanbHoii passeptku (VOLTS/DIV).

Bbl mMoXeTe perynpoBatb KO3GGULMEHT OTKNOHEHWA MO BepTUKanu
«Bonbt/fen» (VOLTS/DIV) B pexume rpyboii 6o TOUHOWM HacTponku. B pe-
XUMe rpyboin HacTPOWKM 3HaueHne B/aen nameHsetca B npefenax 1mB/aen
- 20 B/pen c warom 1-2-5. B pexrime TOYHOW HAaCTPONKN Bbl MOXKETE N3MEHATb
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K03 PUUMEHT OTKNOHEHMA C MEHbLUMM LIAroM B Npefenax TekyLiero auana-
30Ha. TakuM 06Pa3oM, MOXKHO MIAaBHO, MPOXOAA Yepe3 BCE 3HAUYEHUs, N3Me-
HATb KOIGOULIMEHT OTKNIOHEHUA B YKa3aHHOM Aviana3oHe.

i

Pasara

. Nepes TMOM

GuTp Nonocks
* Busmouen

Bonetiflen

Bl ooy o]
Puic. 25 TouHas HacTpoiika KoadouLmeHTa BepTUKaNbHOW pPa3BePTKM

8.5 HacTpoiika nHBepTUpOBaHUA OCLIOrPaMMbl

VIHBepcusa ocumnnorpaMmbl HaCTpamMBaEeTCA C MOMOLLbIO KHOMKM F5. Mpwn
VNHBEPTUPOBAHUM CWrHaMa OCLMAIOrpaMmMa OTPaXKaeTcA Mo BepTMKanm oT-
HOCWTENbHO YPOBHA HY/NEBOro noTeHumana. Ha pucyHke 26 npepcraBneHa
ncxofHaa ocumnnorpamMma. Ha pucyHke 27 nokasaHa WHBEPTYPOBAHHAA OC-
uunnorpamma.

Puc. 26 HacTpoiika BepTrKanbHON MHBEpCcUK (MHBepcus - BbIKIT)
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Puvic. 27 Hactpoiika BepTuKanbHON HBepcum (MHBepcua - BKIT)

8.6 EaquHuLbl nsmepeHnsa

HaxmuTe KHoMKy «EA. n3m», utobbl BbibpaTh B (BonbT) mnu A (amnep) B
KayecTBe efuHULbI n3MepeHus. o yMonyaHuMio ycTaHaBIMBaeTCA 3HayeHne
B. Mocne Toro, Kak eAviHNLLA U3MePEHUA YyCTaHOB/IEHa, COOTBETCTBEHHO U3Me-
HUTCA eAnHNLA U3MepPeHA B CTPOKE COCTOAHMA KaHana. Ha pucyHke 28 npeg-
CTaB/IeHa OCLMIIONPaMMa C BbIOpaHHbIMU eAnHULAMK U3MepeHnsa B (BonbT).
Ha prcyHke 29 nokasaHa ocuuiiorpamMmma ¢ BblopaHHbIMW efuH1LaMI U3me-
peHusa A (amnep).

Puic. 28 Ocuunnorpamma ¢ BbI6paHHbIMU egrHULAMK 3MepeHus B (BonbT)
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Puc. 29 Ocumnnorpamma ¢ BbibpaHHbIMU eAnHLaMmn n3mepenns A (amnep)

8.7 MaTemaTnyeckue onepauumn Hag ocyuasiorpammamm

MaTemaTtuyeckune BblumcauTenbHble GYHKUMU NPeACcTaBaaoT cobol oTo-
OpaxkeHne pesynbTaToB OMnepaunii CNOXEHNS, BbIYMTAHWSA, YMHOXEHVA 1 fe-
JIEHUA OCUMNOFPAMM U3 MEPBOIO U BTOPOTO KaHasoB.

T
Maressar
4 onepanal
Kavan
o o
+
Onepang2

Kavan2

~10000mV 1X_ |2 =10000mV 1X 100.00mV.

Puc. 30 MNpumeHeHne maTeMaTyeCKX onepaummn
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OnucaHve MeHo MaTemaTyeckux dyHKumi (Tab. 5):

MapameTp HoctynHbie OnucaHve
MEHI0 3HaueHun

Matemat 7 :
Tun (Type) (Math) BbinonHeHne GyHKUNN (+, -, X, +)

Kanan1 (CH1) 3a VNCXOAHbI curHan 1 npUHNMaeTcA

Oneparal ocuunnorpamMma Nepeoro KaHana
(Source1) Kawan2 (CH2) 3a ncxogHbIN curHan 1 npuHMMaeTca
ocLMnNorpamMma BTOPOro KaHana
+ McTo 1 + ncxopHbli curHan 2
OyHKLMA - McxofHbIv curHan 1 — NcxodHbli curHan 2
(Operator) X McxoHbIi crrHan 1 X UCXofHbIi curHan 2

+ McxopHbI curHan 1 + NCXOAHbIN curHan 2

Kaman1 (CH1) 3a NCTOYHMK CcUrHana 2 npUHNMaeTcA
Onepaan ocuunniorpamMma nepeoro KaHana

(Source2)

3a UCTOYHVK cUrHana 2 NPUHNMaeTcAa

Kanan2 (CH2)
ocuuMnnorpamMmmMa BTOpOro KaHana

8.8 CneKTpanbHblii aHanus metogom Mo
C nomouybto anroputma BIM® (6bictporo npeobpasosaHusa Dypbe) Bbl
MoXeTe npeobpazoBaTbh CurHan Kak oyHkumio Bpemenun Y(t) B curHan Kak
dyHKUumto yacToTbl. C nomolypbio BN yao6Ho HabnoaaTth cneayowme Tunbl
CUTrHanosB:
+  M3MepATb rapMOHMNYECKME KOMMOHEHTbI CUTHaNa v CKaXKeHUs, BHOCMMble
B cUrHan obcneayemon crctemon;
«  J[leMOHCTPMpPOBaTb XapaKTepPUCTUKM LyMa B MOCTOAHHOM CUTHane;
«  AHanuaupoBatb KonebaHus.
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OnucaHve MeHto 6bicTporo npeobpasosaHua Oypbe (Tab. 6):

MNapameTp [octynHble Onncanmne
MEHI0 3HaueHun
Tun (Type) BMO (FFT) BbinonHeHwve onepayuii 66icTporo
npeo6pasoBaHusa ypbe
Kawan1 (CH1) 3a NCXOAHBIV CUrHan NpUHMMaeTCA
VICTOUHMK ocumnnorpaMmMa NepBoro KaHana
(Source) .
Kanan2 (CH2) 3a UCXOAHBIN CUTrHan NPUHUMaeTCA
ocyuaiorpaMmma BTOPOro KaHana
XaMMuHra
. YcTaHOBNEHO OKHO X3MMUHra
(Hamming)
BnakmaHa
YctaHoBNeHo OKHO bnakmaHa
OKHO (BlackMan)
(Windows) Mpamoyr
YcTaHOBNEHO NPAMOYrOJIbHOE OKHO
(Rectangle)
XeHHuHra
. YcTaHOBNEHO OKHO X3HHUHra
(Hanning)
JInHenHbINn YcTaHaBnvBaeTca eanHMLa
(Linear RMS) n3mepeHmna B (Vrms)
BepT koopp
(Vert Scale) YcTaHaBnuBaeTcs efuMHMLA
dBV n3mepenun ab (dBVrms) ans
cpefiHeKBafpaTUYHOW BENVYNHbI

Bbi6op okHa BM®. Ocunnnorpad no3sonset NPoU3BOAUTb 3aNUCKU CUr-
Hana BlM®, orpaHnyeHHOI MO BPeMeHMN ANVHbI B NPEANONIOKEHUN O TOM, YTO
CUrHan Kak GyHKUMA BpeMeHW ABNAETCA GECKOHEUHbIM U NMepUOANYECKUM.
Ecnu pnviHa 3anncn cooTBeTCTBYET LIeNIOMY YMCIy MEPUOAOB, CUTHAN MMeeT
O[JMHAKOBYO aMNINTYAY B Hayase 1 B KOHLe, NPW STOM He BO3HMKAET pa3pblBa
ocuMNNorpamMmbi.

OpHaKo ecnv AnvHa 3anncy He COBMaAaeT C LiebIM YCIOM NeproAos, TO
aMnAUTyAa B Hauane 1 KoHue 3anucu 6yayT OTnYaTbCs, AaBas paspbiB B TOY-
Ke COeAVHeHWs, BAVAIOWMIA HA BbICOKOYACTOTHbIE KOMMOHEHTbI pe3ysbTaTa
BMN®. B yacToTHOM NpeAcTaBNeHN N 3TO ABNEHNE N3BECTHO Kak NpocaynBaHmne
cnekTpa. Ytobbl He JONYCTUTb NPOCAYNBAHIA, UCXOLHDI CUTHAN YMHOXKaeTcA
Ha QYHKLMIO OKHA, 1 TaKM 06pa3om, 3HaYeHUA Havana U KoHLa 3anucu npu-
HYAMTENbHO YCTaHaBMBAOTCA B HOMb. [inA Bbibopa Hambonee noaxoasLLeit
bYHKLMM 06paTUTECh K HIKecneayioLen Tabnuue.
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Tab.7:

PekomeHzyembl 06beKT

(Rectangle)

OkHo BIN® OcobeHHOCTU
NpUMeHeHNA
BbI6pOChI 1 GbICTpble
OTnnYHOe paspelueHune MMMYNbCbl, KOTAa ypoBEHb
10 YacToTe, HauUXyAaLee CUrHana B Hauasne n KoHue
paspelueHue no ofiuHaKoB. lapMOHMYecKne
MNpamoyronbHoe

amnnutyfe. B ocHoBHoM
CXOHO C pe3ynibTaTom
BMN® 6e3 nprmeHeHuna
OKHa

CUrHanbl C NOCTOAHHON
YacTOTON 1 amMANTYAON.
LLiInpokononocHbli
6enblii Wym C MeaSIEHHO
MEHALWMMCA CNEKTPOM

PaspelueHue no

X3HHMHra Mepuoanueckne cnrHanbl
A YyacToTe nyyLue, Yemy _
(Hanning) 1 Y3KONONOCHBIN LWyM
NPSAMOYrofbHOTO OKHa
PaspeLueHvie no yactote | Bbibpockl nnm 6oicTpble
XamMMuHra JINLWb He3HAYNTENBHO MMMYNbCbl, KOrAa ypoBEHb
(Hamming) NyyLle, Yem Y OKHa CUrHana B Hauasne n KoHue
X3HHWHra CUNBHO pasnuyaetcs
Haunnyuwee paspelueHvie | B ocHOBHOM
BnakmaHa no amnanTyge npu NCNONb3yeTcA AN NONCKa
(Blackman) HavxyfLem paspeLlleHnn | BbICLUMX FAPMOHWUK B
no yacrtote O[IHOYACTOTHbBIX CUTHANax
8.9 Llndppoeoii punbrp

DOyHKUMA LppoBoro GpunbTpa No3BonAeT oTUNLTPOBATL ONPEAeneHHYy
MOJOCY YaCTOT B CUTHANE, HACTPOMB BEPXHIOK 1 HUXKHIOK MPAHNLIbl HaCTOTHO-
ro finanasoHa ¢punbTpa.

MeHto HacTpoiiku uudposoro punbsTpa (Tab. 8):

Mapametp [octynHble Onvcarme
MeHI0 3HayeHuA
Tun (Type) OunbTp OyHKUMA uudpoBoro dpunstpa
Kanan1 DOunbTP NPUMEHAETCA K OCLMNOrPaMME B
MICTOUHUK (CH1) nepBOM KaHane
(Source) Kanan2 DOunbTP NPUMEHAETCA K OCLMANorpamMmme BO
(CH2) BTOPOM KaHane
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Tvn
dunbTpa
(Filter type)

Bbi6op ¢unbTpa HM3KMX YacToT. TonbKo

HY KOMMOHEHTbI CUrHana ¢ YactoTaMum HuKe
(Low Pass) 3alaHHOTO BepXHEro npejena 4actoTbl
MOTYT NPOWTY B KaHan
Bbibop dunbTpa BbICOKMX YacToT. ToNbKO
BY KOMMOHEHTbI CMrHasa C YacToTaMu Bbllle
(High Pass) | 3agaHHOro HVKHero npeaena 4actoTbl
MOryT MPONTU B KaHan
Bbi6op nonocosoro
(nonocHonponyckaioLero) epunstpa. Tonbko
B nonoce KOMMOHEHTbI CMrHasna C YacToTaMu Bbille

(Band Pass)

3a1aHHOTO HUXKHEro npeaena u Huxe
3a1aHHOTO BEPXHEro Npejena 4actoTbl
MOryT MPONTU B KaHan

BHe nonocol
(Band Stop)

Bbibop pexxeKTopHOro
(nonocHo3arpaxpatoLero) dpunsrpa. Tonbko
KOMTMOHEHTbI CMrHana C YacToTamm Huke
3a/]JaHHOTO HVKHEro npeaena u Bbile
3aflaHHOTO BepXHEro npepena 4actotbl
MOryT MPONTU B KaHan

HwxHmin npegen 4acTtoTbl HaCTpanBaeTCcA

HuxHsan BpaLleHnemM MHOro$yHKLMOHaNbHOro
rpaHuua - perynatopa. [na ¢unbTpa HA3KMX YacToT
(Freq Low) HWXHWI Npefen YacToTbl 3aaTb Henb3A,
MEHIO CKPbITO
BepxHuWin npefen YyacToTbl HACTPaMBAETCA
BpaLLeHnemM MHOrOdYyHKLMOHaNbHOro
Bepx rpaH paL byHu

(Freq Hight)

perynstopa. [lns GpuabTpa BbICOKMX 4acToT
HVKHWIA TPefen YacToTbl 3a4aThb HeNb3s,
MEHI0 CKPbITO
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9. lopusoHTanbHaa cucrema

9.1 YnpaBneHne ropusoHTaibHbIMIU HacTpoikaMmn

HORIZONTAL
< POSITION »

<4 SCALE »

()

0 Q
Q ¢/
O
s ns
SEC/DIV

Puc. 31 30Ha ynpaBneHuna ropnsoHTanbHOM pa3BepTKON Ha NaHenn
ynpasneHus

Perynatopbl ynpaBneHuna ropM3oHTasbHONM LLKaNoNn:

Perynatop SCALE (macwTab wkanbl BpeMeHn) No3BOMAET perynmposaTb
rOPU3OHTaNIbHYIO Pa3BEPTKY, YTO NPUBOAMUT K PACTAXKEHMIO UK CXKaTUIO
OCLMNNOrPaMM OTHOCUTENIbHO LieHTPa 3KpaHa, TO eCTb KONMMYeCTBO ce-
KyHA/penexune (sec/div). Ecnn BKnloueH pexum yBenuueHua ¢parmeHTa
OCLMNNOrpamMmmMbl MO OCK BPEMEHMW, MOXHO WCMONb30BaTb 3TOT peryna-
TOp ANA M3MEHEHUA 3aflePXKKWN, CKaHNPYA BPEMEHHYIO OCb, Y U3MEHATb
LWMPUHY OKHa. Moapo6HOCTM onmcaHbl B ONUCAHNN PeXnMa yBennyeHns
dparmeHTa. Mpwn paboTe C perynatopamui ropn3oHTaNbHON pa3BepTKM Ha
aucnnee otobpa)kaeTcA MeHI0 HACTPOWKM FOPM3OHTaNbHON pa3BepTKM
(Tabnuua 9).

Perynatop POSITION (nonoxeHwe no ropusoHTanu) nosponseTt pery-
NNPOBaTb MONIOXKEHNE OCLWNOrPaMMbl MO FOPU3OHTaNM (BKOYaA ocC-
LWsIorpaMmbl, MofyyYeHHble B pe3ynbTaTe MaTeMaTUuYecKknx ornepauuii).
YyBCTBUTENbHOCTb 3TOTO PerynATopa N3MeHAeTCA B 3aBUCUMOCTM OT Mac-
wrtaba no ocm BpemMeHU.

KHorka meHio ynpaBneHua ropusoHTtanbHon cuctemoir (HORI MENU) uc-

Nosib3yeTcs A1 BXOAA B MEHIO YMPABIEHNSA rOPU30HTASIbHOM CUCTEMON (CM.
Tabnmuy Hxe).
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MeHio0 ynpaBneHus ropuoHTanbHom cnuctemoin (tab. 9):

MapameT OCTYMHble
p P AR OnucaHne
MeHI0 3HaueHuA
OkHO . .
Bkn (ON)/ BknioueHne OCHOBHOI FOPV30HTaNIbHOM
(Expand BbIK/T (OFF) | wkanbi
Windows)
Mpu BbIGOPE 3TOro 3HaYeHUsA Npn
Main time | perynupoBke 6yaeT MeHATbCA OCHOBHas
ropu3oHTasnbHas LKana
Time base TMpu BbIGOPE 3TOrO 3HauUeHna Npu
’ erynnpoBKe byaeT MEHATLCA
Extend time | PEYMP a
ropu3oHTasbHas LKana yBennyeHHoro
dparmeHTa ocLMANOrpaMmbl
BkntoueHwue pexnma ysennyeHma
XY pexunm -
dparmeHTa oCcLMINOrpaMmbl
3apepxka PerynvpoBKa BenvuuHbI 3afiep>KKi 3anycka
(HoldOff) MHOrOQYHKLMOHANIbHBIM PErynaTopomM

9.2 O6bsACHEHE TEPMUHOB

Pexxum YT. B 5Tom pexxvme ocb Y npefcTaBnfeT cobon WKany Hanpsxe-
HUA, @ 0Cb X — WKany BpeMeHU.

Pexwum XY. B 3Tom pexxume ocb X npeactaBnset coboii WKany Hanpsxe-
HMA curHana B nepeom KaHane (CH1), a ocb Y npeacTaBnaeT coboii WwKany Ha-
NPAXKeHNA CUrHana Bo BTOpom KaHane (CH2).

Pexxum ckaHupoBaHuA (Scan). Ecnu roprsoHTanbHaa passepTka ycTa-
HOB/ieHa Ha 3HauyeHune 100 mc/Aen unu meHblue, Npubop byaet paboTaTb B
pexume BbIGOPKM C MefIeHHbIM CKaHpoBaHueM. Mpy HabnAeHUN HU3KO-
YaCTOTHbIX CUFHAJIOB B PEXUME MeAJIEHHOIO CKaHUPOBaHWA peKomMeHayeTca
yCTaHaBNMBaTb Pa3BA3KY KaHasna no NoCTOAHHOMY TOKY.

SEV/DIV (c/pen). EquHMLA ropr30oHTaNbHON WKanbl BPeMeHW, «CceKyHa/
neneHue». Ecnn BbibopKa curHana octaHoBfieHa (Haxatmem KHomkum RUN/
STOP), c nOMOLLbl0 OPraHOB YNpPaBAeHUA rOPU30HTaNIbHOW Pa3BEPTKON MOX-
HO PacTAHYTb UK CKaTb OCLIMANOrpaMmy.

9.3 YBennueHne pparmeHTa oKHa

Pexum yBenuueHus ¢pparmeHTa okHa ncnonb3yetca ansa 6onee yao6Horo
HabniogeHns dparmeHTa OCUUINIOrpamMmbl, MO3BOSIAIOLLErO fyylle pPaccMo-
TPeTb AeTanu.
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HalgOlf

Puic. 32 ®parmeHT ocLumnnorpammbl, PacTAHYTbIV MO rOPU30OHTaNbHON OCK

) LLkana yBennueHHoro ¢parmeHTa OCLUIIOrPamMMbl
2) YBenuueHHbI Mo ropu3oHTany GparmeHT oCUMANOrpaMmbl
) OCHOBHas ropu3oHTasibHas WKana

) YBenuueHHbl No ropyu3oHTanu GparMeHT OCLMANOrpaMmbl

B pexume yBenuueHvsa ¢pparmeHTa BPeMEHHON LWKasbl AUCNeN fenutca
Ha /IBe YacTu, KaK NMoKa3aHoO Ha PUCYHKe Bbllle. B BepxHeii YacTn oTobpaxa-
eTcA ncxofHaa ocumnnorpamMma. Bel MoxeTe nepemellatb 3Ty 30HY BNeBO U
BMpaBo BpaujeHnem perynatopa POSITION, a Takke ymeHbLIaTb 1 yBENNYU-
BaTb pa3mep BblbpaHHON 06nacTu BpalleHnem perynatopa SCALE B 30He ro-
PV30HTaNbHOW pa3BepTKU.

B HWXKHe YacTy 3KpaHa PacronoXeH BbIOPaHHbIA GparMeHT NCXOQHOMN
OCLMINONPaMMbl, PACTAHYTbIA MO ropu3oHTanu. ObpaTute BHUMaHWe, 4YTO
paspelleHne pacTAHYTOro GpparmeHTa yBenmymBaeTca No CpaBHEHUIO C pas-
peLleHnem NCXO[HON OCLMIINIOrPaMMmbl.

MockonbKy ocuunnorpamma, NokasaHHas B HUXHEN 4acTu 3KpaHa, co-
OTBETCTBYeT BblOpaHHO 30He B BEPXHEN 4acTu, ANA YMeHblUeHUA pasmepa
3TOW 30HbI, Bbl MOXETEe PacTAHYTb BPEMEHHY!IO LLKasy BpalleHnem perynatopa
SCALE B 30He ropn3oHTanbHoi pa3sepTku. laHHaa GyHKLMA NO3BONAET MHO-
roKpaTHO pacTArMBaTb OCLUIOrPamMy.

9.4 Pexxum XY

Pexxum XY Takxe HOCUT Ha3BaHue pexnma ¢uryp Jinccaxy. MpumeHeHre
meTogAa Jlnccaxy nosBonseT U3sMepuTb Pa3HOCTb $pa3 ABYX CUrHANOB C OfMHaA-
KOBOW 4aCTOTOW, Kak NMOKa3aHO Ha PUCYHKe Huxe:
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Puc. 33 Qurypa Jlnccaxy

Pacuet npoussoanTca Ha ocHoBe popmynbl sin®@ = A/B unn C/D, rge © -
yron casura $pasbl Mexay cUrHanamu B Byx KaHanax, a napameTpbl A, B, Cvn D
nokasaHbl Ha pUCyHKe 34.

Vcxopa 13 3Toi popmysbl, yron MOXeT ObiTb BbipaxkeH Kak q = tarcsin(A/B)
vnu tarcsin(C/D). Ecnu gnvHHas ocb annunnca NnpoxoauT yepes KBagpaHTol | 1
Ill, To pa3HocTb a3 okaxkeTca B kKBagpaHTax | v IV, To ecTb B AvanasoHe (0 —
1/2) nnn (311/2 - 2m). Ecnn AnnHHas ocb 3nunca NpoXoAnT Yepes KBagpaHTbl
Il v IV, To pa3HocTb da3 okaxetcs B kBagpaHTtax Il u Il To ecTb B AvanasoHe
(/2 - m) wan (m - 31/2).

79 N QL
SO ARV
VAR L YAV VA
KOV WY R

Puic. 34 OcHoBHble BapuaHTbl duryp Jinccaxy

B 3TOM pexxrme Heo6X0ANMO OJHOBPEMEHHOE NCMOJb30BaHKe CUTHaNoB
B NnepBoMm KaHane (CH1) n BTopom KaHane (CH2). Mpwu BbiGope pexunma otobpa-
eHuA XY, N0 ropr3oHTasIbHOM OCU OTKNaAblBaeTCA HanpsaXeHne B NepBoM
kaHane (CH1), a no BepTUKaNbHOWN — HanpsaXxeHne BO BTOpom KaHane (CH2)
(pucyHok 35).
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YBENMHEHVE
Okt
BLIKI

g Time Base
P

H Main Time

XY Pexum

BKIl

3anepwia

1/ =s50000mv 1x  JBI[~500.00mv 1x

Puc. 35 OTo6pakeHne ocumnnorpamMmmsl B pexume XY

MpumeyaHue: ansa obecneyeHns HopmanbHOro otobpaxkeHus duryp Jinc-
caky, ocLunorpaMma AosKHa OXBaTbiBaTb XOTA Obl OAVH MOMHBIA Nepuof
curHana. Cnepytowme GyHKUMM He paboTaioT pexxume XY:

«  OYHKUMA KYPCOPHbIX M3MEPEHWI;
- MartemaTtnyeckne onepauun 1 onepauyumn C MCNOb30BaHNEM OMOPHOM

OCLMNIOrpammbl;

«  OyHKUKWA yBenmyeHna GparmeHTa OKHa;
« YnpaBneHwue 3anyckom.

10. Cuctema 3anycka

MomeHT 3anycka onpepenset, Korga ocuuniorpad HauvHaeT BbIGOPKY
[aHHbIX 1 OTOBpaxeHWe ocumanorpammbl. MNpaBunbHas HacTporiKa 3amnycka
No3BONAET NPeBpPaTUTb HeCTabWUIbHYIO KapTVHY Ha 3KpaHe B MHpOpMaTMB-
Hylo ocumnnorpammy. B Hauane c6opa faHHbIX ocumnnorpad B nepsyio ove-
peab HabvpaeT 4OCTaTOYHOE KOMMYECTBO AaHHbIX A8 NOCTPOEHUSA OCLMINIO-
rpamMmbl CfieBa OT TOYKM 3aMnycKa, U 3TO NPOJOSIKAeTCA, MOKa He BbINONHAETCA
ycnioBMe 3amnycka. B oxupaHuu nyckoBoro curHana npubop HemnpepbiBHO
perncTpupyert faHHble. Koraa crHan 3anycka nonyueH, ocumnnorpad Henpe-
PbIBHO COBMpaeT AOCTaTOUHbIN 06beM AaHHbIX ANA TOro, YTo6bl 0OTO6Pa3nTL
OCLMINIOrpaMmmy BNpaBo OT TOUKM 3anycKa.

30Ha ynpasneHusa 3anyCcKoM Ha NaHenn ynpasneHus ocumnnorpada Bkto-
yaert:

« Perynatop LEVEL: perynatop ypoBHsA 3amnycka, N03BONALWNIA yCTaHOBUTb
3HaYeHMe HanpAKeHWA NYCKOBOro CUrHana, COOTBETCTBYKOLLEE YPOBHIO
3anycKa;
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«  KHonka SET TO ZERO: cnyXuT ana ycTaHOBKM YPOBHA 3anycka Ha CpefHNiA
YPOBEHb aMMIUTYAbl MYCKOBOrO CUTHana;
« KHonka TRIG MENU: KHomMKa Bbl30Ba MEHI0 HAaCTPOMKWM 3anycka.

10.1 YnpaBneHune 3anyckom

3anyck no ¢ppoHTy 0603HauaeT 3anycK no NMoPOroBoMy ypOBHIO BXOAHOTO
curnana. Mpy Bbi6ope pexknma 3anycka No GPOHTY NPOVCXOAUT 3aMycK Ha ne-
penHeMm, 3ajHeM 1nn Ha 060UX GPOHTaX BXOLHOTO CHrHana.

Tab. 10:
MNapameTp JocTtynHble
OnucaHne
MeHI0 3HauyeHus

Tun (Type) ®OpoHT (Edge)

KaHan1 (CH1) | 3anyck no curHany 13 nepBoro KaHana

KaHan2 (CH2) | 3anyck no curHany 3 BTOPOro KaHana

VICTOUYHUK BHewHiA BbI6Op BXOAHOrO KaHana BHELIHErO
(Source) (EXT) 3anycka (EXT TRIG) B kauecTBe NCTOYHMKA
NycKOBOro CUrHana
Cers 220 3anyck oT aneKTpoceTn
(AC Line) 4 P
Mocr (DC) MocToAHHaA cocTaBnAoLas NyckoBOro

CUrHana oTceKkaeTcAa

W noctoAHHasA, n nepemeHHas
MNepem (AC) | cocTaBnAioLiMe NYCKOBOro CUrHana

nponyckatoTca
OTCeKalTCA BbICOKOYACTOTHbIE
Mopasn HY
Pa3BAska ; CoCTaBnALLME NYCKOBOro curHana (c
R (LF Reject) .
(Coupling) yacTtoTon Bbiwwe 80 KIL)
OTCeKalTCA HN3KOYACTOTHbIE
fopaen B CoCTaBnALLMEe NYCKOBOro curHana (c
(HF Reject) tme ny

yactoTou Huke 80 KI)

OTceKaeTcA BbICOKOYACTOTHbIN Lym,
YMeHbLUIaeTCA BEPOATHOCTb JIOXHOIo
CpaéaTblBaHVlﬂ 3anycka

Mopasn wyma
(Noise Reject)




AsTo (Auto)

ABTOMaTUUeCcKni 3anyck. Ocuunnorpamma
dopmupyeTca, faxe ecnu ycnosue 3anycka
He BbINOSIHAETCA

HopmanbHbin 3anyck. Ocunnnorpamma

Hopman
Pexvm dopmmpyeTcs, TONbKO eC/N BbINONHAETCA
(Normal)
(Mode) ycroBue 3anycka
OpHOKpaTHbI 3anycK. Mpu BbINONHEHUN
OpHokpat YCNOBUA 3anycKa ocLunnorpamMmma
(Single) dbopmMupyeTca ogHOKpPATHO ¢
nocneaytoLlen oCTaHOBKOW
PaCTymmm 3anyck no HapacTaiolemy GpoHTy
(Rise)
Tun ¢ponTta | Crapatowmii
(Slope) (Fall) 3anyck no cnapatotiemy GpoHTy
OpoHT 3anyck, Kak No HapacTaloLemy, Tak 1 no
(Rise-Fall) y6biBatoLemy GpoHTy

10.2 3anycK no gnutenbHocTy umnynbca (Pulse width)

3anycK no 4AUTENbHOCTY UMMYSbCa O3HAYAET, YTO 3anyck GOPMUPOBAHNA
OCLMIIIOrPaMMbl 3aBVCUT OT ANIUTENIBHOCTM MYCKOBOrO UMMynbca. Haknagpl-
Basl COOTBETCTBYIOLLME YCIIOBUA HA ASINTENBHOCTb VMIYSbCa, Bbl MOXKETE Bbisi-
BUTb UMMYJbCbl, OTKIIOHAOLLMECS OT HOPMbI.

MeHio HacTpPOIKM 3anycka no AnNUTenbHOCTY Mnynbca (Tab. 11):

Mapametp JocTtynHble Onuncanme
MeHIo 3HaYeHuAa
Nmnynbc
Tun (Type) (Pulse)
Kanan1 (CH1) | 3anyck no curHany ¢ nepBoro KaHana
KaHan2 (CH2) | 3anyck no curHany co BTOPOro KaHana
MCTOUYHUK BHewwHMit Bbibop BXO[HOrO KaHana BHELIHero
(Source) (EXT) 3anycka (EXT TRIG) B kauecTBe UCTOYHMKa
NycKoBOro CUrHana
Cere 220 3anycK oT aneKTpoceTu
(AC Line) 4 P
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Pa3BA3ka
(Coupling)

MNoct (DQC)

MocTosHHaA cocTaBnAowasn nyCcKOBOro
CurHana otceKaetca

MNepem (AC)

[ocToAHHaA 1 NepemeHHanA cocTaBnAlLWme
MyCKOBOro cnrHana nponyckarTca

Mopasn HY
(LF Reject)

OTceKaloTCA BbICOKOYACTOTHbIE
cocTaBfAoLLMe NYCKOBOroO cMrHana (¢
yacToTol Bbiwwe 80 KIu)

Mopasn BY
(HF Reject)

OTceKaloTCA HU3KOYACTOTHble
cocTaBAloLLMe NYCKOBOroO cMrHana (¢
yacToTon Huke 80 KIy)

MNopasn wyma
(Noise Reject)

OTceKaeTCs BbICOKOYACTOTHBbIN LLYM,
YMEHbLLAETCA BEPOATHOCTb JIOXKHOTO
cpabaTblBaHWA 3anycKa

Pexum
(Mode)

AgTO (Auto)

ABTOMaTMyecKkuii 3anyck. Cuctema
aBTOMaTNYeCKMN NPOV3BOAUT BbIGOPKY
[aHHbIX 417 OCLMANOrPaMMbl B OTCYTCTBME
NycKoOBOro curHana. basosbii yposeHb
3anycka otobpaaetca Ha gucnnee. Mpu
NoABMEHNN CUTHANa 3anycka NPoONCXoanT
aBTOMAaTNYeCKOe NepekKsioyeHme B
HOPManbHbIV PeXnM 3anycka

Hopman
(Normal)

HopmanbHbil 3anyck. B otcytctBue
NyCKOBOTO CMrHa/a cucTema He
NpOoV3BOANT BbIGOPKY AaHHbIX. Mpun
NOABMIEHU NYCKOBOTO CUrHasna BblIbopKa
[laHHbIX 3anycKaeTtcs

OpHokpat
(Single)

OpHOKpaTHbI 3anycK. Mpu BbINOAHEHUN
yCnoBUA 3anycka ocLmInorpamma
dopmMupyeTca ogHOKpPATHO €
nocnepytoLen oCTaHOBKOW

Hactp
vmn (Pulse
Setup)

BbI30B MEHI0 HACTPOWKM ANIUTENBHOCTN
nMnynbca
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MeHi0 HaCcTPOIKN ANUTENBHOCTM MMNYfbca (Tab. 12):

Mapamer OCTYMHble
P P focry OnucaHne
MeHI0 3HaueHuA
OtpuuatenbHasa | 3anyck no AnUTenbHOCTA
MonAPHOCTb (Negative) oTpu1LaTeNbHOro NMNynbca
(Polarity) MonoxutenbHas | 3anyck no AAUTENbHOCTH
(Positive) NONOXKNTENIbHOrO UMMYSbca
S 3anyck npv AnUTeNbHOCTW UMNY/bca
60/bLue YCTaHOBIEHHOTO 3HaYeHVA
Ycnosue < 3anyck npv AnUTeNbHOCTY UMMNY/bca
(When) MeHblLLe YCTaHOB/IEHHOTO 3HaYeHnA
< 3anyck npv ANUTENbHOCTY UMMNYNbCa,
pPaBHOI yCTaHOBJIEHHOMY 3Ha4YeHUIo
[nnTenbHOCTb MMMynbca
Bpems ycTaHaBnunBaetca B npepenax 20 HC ~10
(Time) C 1 MOACTPONTE €e TOYHO BpalleHnem
perynAaTtopa B BepxHeii Yactn
nepepgHei naHenn
Bo3BpalueHvie Ha npeab 10
Hazap (Back) paiy peabiaywy

CTpaHuUy MeHIo

10.3 3anycK No ckopocTu U3MeHeHnA curiana (Slope)
Korpa BbibpaH 3anyck no CKOPOCTU N3MEHEHUA CUTHaNa, 3anycK oCyLLecT-
BJIAETCA, €CSIN CKOPOCTb HapacTaHWA UK yObIBaHUA CUrHana CooTBETCTBYeT

BeIYMNHE, 3ajaHHO B HACTPOKaX.

MeHto HaCTPOWKY 3anycKka Nno CKOPOCTU N3MeHEHMA curHana (1ab.13):

Mapametp HocrynHbie OnucaHve

MeHIo 3HaueHws

Tun (Type) HaknoH (Slope)

VCTOuHMK Kawan1 (CH1) | 3anyck no curHany us nepeoro Kaana
(Source)

Kanan2 (CH2)

3aI'IyCK no curHasny 13 BTOporo KaHana
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Pa3BA3ka
(Coupling)

Moct (DC)

MNMocToAHHaA cocTaBnAoLWan BXOAHOro
CurHasna oTceKaeTcA

Mogasn BY
(HF Reject)

OTCEKaKTCA BbICOKOYACTOTHbIE
cocTaBnsoLWme crrHasna (c Yactoron
Bblwe 80 KI)

Mopasn wyma
(Noise Reject)

OTcekaeTca BbICOKOUYACTOTHbIN LUYM,
YTO YMEHbLLAET BEPOATHOCTb JIOKHOIO
cpabaTbiBaHWA 3anycka

Pexum
(Mode)

AsTo (Auto)

ABTOMaTMyecknm 3anyck. Cucrema
aBTOMaTNYeCKMN NPOV3BOAUT BbIGOPKY
DaHHbIX 4718 OCLIMANOrpaMMbl B
OTCYTCTBME MYCKOBOTO CUrHana.
ba3oBbiil ypoBeHb 3anycka
oTtobpaxkaeTtca Ha aucnnee. MNpu
NoABNEHUN CUTHasa 3arnycKa
NPOVCXOANT aBTOMaTUYeCKoe
nepeknioyeHre B HOPMasbHbIN PEXNM
3anycka

Hopman
(Normal)

HopmanbHbii 3anyck. B otcytctne
NyCKOBOrO CUrHana cuctema He
NPOV3BOANT BbIGOPKY AaHHDBIX. Mpn
NoABNEHUV NMYCKOBOTrO CUrHana
BbIGOPKa AaHHbIX 3anycKaeTca

OpHokpat
(Single)

OpHoKpaTHbIN 3anyck. [Npn
BbIMOJSIHEHWN YCIOBUA 3amycKa
ocuunnorpamma popmupyetca
OfHOKpPATHO C nocrnieaytoLen
OCTaHOBKOM

OpoHT
(Slope
Setup)

Mepexop Ha CTpaHMLy HaCTPOeK
CKOPOCTV U3MEHEHVA curHana
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MeHI0 HaCTPOKIM CKOPOCTN U3MEHEHWA cUrHana (Tab.114):

MNapameTp
MeHI0

JocTtynHble
3HayeHua

OnucaHne

Ycnosue
(Condition)

Mopbem >
(Rise >)

3anycK BbINOHAETCSA, KOrAa CKOPOCTb
HapacTaHus curiana 6onblue 3afaHHON
CKOPOCTUN HapacTaHus

Mopbem <
(Rise <)

3anycK BbINOMHAETCH, KOrAa CKOPOCTb
HapacTaHWs CUrHaa MeHblue 3afaHHO
CKOPOCTM HapacTaHua

MNogbem <>
(Rise <>)

3anycK BbIMOMHAETCA, KOrAa CKOPOCTb
HapacTaHWs CUrHana BbILLE HUXKHEro
NopOora 1 HYXKe BEPXHEro nopora
3a/1aHHON CKOPOCTU HapacTaHs

Cnag > (Fall >)

3anyckK BbINOHAETCA, KOrAa CKOPOCTb
HapacTaHVA curHana 6onblle 3aaHHON
CKOpPOCTU y6blBaHWA

Cnag < (Fall <)

3anycK BbIMOMHAETCA, KOrAa CKOPOCTb
HapacTaHs CUrHaa MeHblue 3afaHHO
CKOPOCTM ybbIBaHNA

Cnag <> (Fall <>)

3anycK BbIMOMHAETCA, KOrAa CKOPOCTb
HapacTaHus CUrHana Bbilue HPKHEro
nopora U HiiXke BEPXHero nopora
3aflaHHON CKOPOCTY yObiBaHMA

Hactp Bpem
(Time)

BpalueHnem yHmBepcanbHoro perynatopa
YCTaHOBUTE HYXKHYIO AJINTENIbHOCTD
nepenaga; AranasoH ycTaHoBKM: 20 HC
-10c

Mopor
(Threshold)

HuxHwmin (Low)

BenununHy HKHero nopora CKopocTu
M3MEHEHMNA CUrHana MOXKHO HaCTPOUTb
perynatopom LEVEL

BepxHuit (High)

BennurHy BepxHero nopora ckopocTu
VN3MEHEHWA CUrHana MOXXHO HaCTPOUTb
perynatopom LEVEL

Bepx Hu3
(Low&High)

BennurHy HUXKHEro 1 BepxHero noporos
CKOPOCTN U3MEHEHUA CUTHaNa MOXHO
HacTpouTb perynatopom LEVEL

Hazap (Back)

BosBpalleHvie Ha NpeablAyLLyto CTPaHNLY
MeHio




10.4 3anyck no BuaeocurHany (Video)

Mpw BbIGOPE pexmrma 3anycka no BraeocurHany ocumnnorpad
BbIMOSTHAET 3aNyCK N0 CUHXPOUMMYNbCY KaApa Uan CTPOKM CTaHAAPTHBIX
suaeocurHanos NTSC n PAL. Pa3Ba3ka Bxoaa npu 3anycke no BMAeoCcurHany
MO YMONYaHUIO yCTaHaBNMBAETCA Ha CBA3b MO NOCTOAHHOMY TOKy. O6bpaTu-
Tecb K Tabnuue 10.4.1 4To6bl 03HAKOMUTLCA C ONMCaHVEM MEHIO 3arnycka no
BUAEOCUTHANY.

MeHt0 HaCcTpOIKKM 3anycka no BugeocurHany (1a6.15):

MNapameTp LoctynHble Onncanme
MeHI0 3HaueHuA
Tun (Type) Bugeo (Video)

Kanan1 (CH1) 3anycK no curHany n3 NepBoro KaHana

McTouHnK Kanan2 (CH2) 3anycK no curHany 13 BTOporo KaHana
(Source)

BbI6Op BXOAHOIO KaHana BHELIHErO
Brewrui (EXT) | 3anycka (EXT TRIG) B KauecTse
WNCTOYHMKA NYCKOBOrO CUrHasna

HacTtpoiika BbI30B MeHI0 HaCTPOWKM
(Video Setup) BUgeocurHana
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MeHt0 HacTpOIiKKM 3anycka no BugeocurHany (1a6.16):

(Odd Field)

MapameTp meHio Aoctynkibie OnwncaHune
3HaveHnA
NTSC Bupeocurnan ctangaprta NTSC
Crangapt (Type)
PAL BupeocurHan ctangapra PAL
Mo kaxpaon 3anycK No CUHXPOUMMYNbCY KaXaon
ctpoke (All lines) | ctpokn
Bbibop cTpoku 3anycK no CUHXPOUMMYNbCY 3aaHHO
(Line Num) CTPOKM
CuHXpOHW3auua
(Sync) HeuetHoe none | 3anyck no CUMHXPOUMMYNbCY

He4yeTHOro Kagpa

YeTHoe none
(Even Field)

3anycK Mo CYHXPOVMMNYIbCY YETHOTO
Kappa

Homep ctpokn

Korpa BbI6paH pexunm 3anycka no
33/1aHHbBIM CTPOKaM, C MOMOLLbIO

(Line Num) MHOrOQYHKLVIOHaIbHOTO perynatopa
MO>XHO HaCTPOUTb HOMEP CTPOK
Bo3spalueHune Ha npefpbl, 10
Hasaz (Back) pawy peabiayuly

CTPaHWLYy MeHIo

Ha pucyHke 36 npeacTaBneH Bua Aucnien npu BbIbope pexvima 3anycka
Nno CUHXPOUMNYJSIbCY CTPOKM BUAeocurHana cuctembl PAL.

TRIGED (M 5c0n,

'\‘\HH
HH‘H

|
| ‘1“‘““\

HACTP BALIEO
Cranapr
NTSC.

o kagois crpore:

m‘\u

Punc. 36 3anyck no cnHxporMnynbCy CTPOKW BUAEOCUTHana
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Ha pucyHke 37 nokasaH Buj gucnsnes B pexume 3arnycka no CMHXpoum-
nynbCy Kajipa BuaeocurHana.

TRIGED [M)

Cunxponauys

Uertioe none

Puc. 37 3anyck no cHXpormnysnbCy Kagpa BUaeocurHana

10.5 MoouepepHbiii 3anyck (Alternating)

Mpw BbIGOpe 3TOro pexxuma 3amnyck OCyLeCcTBAAETCA NO CUrHanam C ABYX
BXOAHbIX KaHaNI0B. PeX1M nooyepeHoro 3anycka npefHasHaueH Ansa Habnto-
[eHVA ABYX CUTHANOB C HECOrNacoBaHHbIMM YacToTaMu. Ha pucyHKe HuKe no-
KasaH By ocLuIIIorpaMm Npu noovepefHoM 3arnycke. OnmncaHne meHio 3Toro
pexnma nprseseHo B Tabnuue 17.

TRIGED (M 2y o 5 oms
Tan

Moouepen

Puc. 38 HabntogeHve ABYX CUrHANOB C pa3HbIMM YacTOTaMu B pexume
nooyepenHoro 3anycka
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MeHto HacTpPOIKK NooyepeHOro 3anycka (cTpaHuua 1) (tab. 17):

JoctynHble

MapameTp meHo OnucaHne
3HaueHuA
Moouepen

Tun (Type) (Alternet)

Bbi6op kaHana
(Source)

KaHnan 1 (CH1)

Bbl6op nepBoro kaHana (CH1) B
KayecTBe TeKyLlero

Kanan 2 (CH2)

Bbi6bop BTOpOro kaHana (CH2) B
KauecTse TeKyLlero

Pexxum (Mode)

OpoHT (Edge)

Bbibop pexunma 3anycka no GpoHTy

Mmnynbc (Pulse)

Bbl6op pexkuma 3anycka no
LJIUTENBHOCTY UMMYNbCa

HaknoH (Slope)

BbiGop pexuma 3anycka no
CKOPOCTY U3MEHEHVS CUrHana

MNocToAaHHaA cocTaBnaowan

MNocTt (DC)
NyCKOBOTO CMrHana otcekaeTca
M noctosHHas, 1 nepemMeHHas
MNepem (AC) cocTaBnAoLMe NyCKOBOro CUrHana
nponyckatoTtca
OTceKaloTcA HU3KOYaCTOTHbIE
Mopasn HY
Pa3Bsska . cocTaBnAoLMe NyCKOBOro CUrHana
R (LF Reject) .
(Coupling) (c yactoTon Bbiwe 80 Kl
OTceKaloTCA BbICOKOYACTOTHbIE
lonasn B4 cocTaBnfAoLMe NyCKOBOrO CUrHana
(HF Reject) e my
(c yacToTon Huxe 80 KI'L)
OTceKaeTca BbICOKOYACTOTHbIN
MNopasn wyma
X X LUYM, YMEHbLIAETCA BEPOATHOCTb
(Noise Reject)
NOXHOro cpabaTblBaHNA 3anycka
Cnepytownia
(Next) Mepexop Ha cnepyioLLyto CTpaHuLy
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MeHto HacTpPOIKK NooyepeHOro 3anycka (cTpaHuua 2) (Tab. 18):

JocTynHble

OnucaHne
3HaueHun

MNapameTp meHI0

Pactywwii (Rise) | 3anyck no HapacTatoLiemy GpoHTy

Tun ¢poHTa Cnapaowmnin

(Slope) (Fall) 3anyck no cnapatoiemy GpoHTy

3aﬂyCK, KaK Mo HapacTawuwemy, Tak

Opon (Rise-Fall) | | o0 y6biBatolLemMy GPOHTY

Bo3spalleHne Ha npeabiayLyto

Hazap (Back) CTpaHu1LYy MeHIo

10.6 3apepKKa 3anycka
Bbl MOXeTe perynupoBaTb BeNMUMHY 3afepKKK 3anycka Ana HabnogeHna
CJIOXHbIX OCLMANorpamMm (Hanpmmep, nociefoBaTeNbHOCTelN UMMY/bCOB). 3a-
[lepKKa 3arycka — 3To Bpems OXKufaHus, No NCTeYeHnn KoToporo CTaHOBUTCA
BO3MOXeEH MOBTOPHbIN 3anycK. [lo 3Toro momeHTa ocuunnorpad 6nokunpyet
BO3MOXHOCTb 3anycka.
OnucaHve onepauuii ¢ pasfMyHbIMU PeXUMamu 3arnycka:
1) Cnepya npoueaype CUHXPOHU3aLMM OObIYHOTO CUrHana, Bblbepute pe-
UM 3anycKa no GpPOHTY, ICTOUHUK MyCKOBOrO CUrHana 1 HakfloH GpoHTa
B MeH!0 ynpasneHus 3anyckom TRIG MENU. OTperynnpyite yposeHb 3any-
CKa TaKuM 06pasom, 4Tobbl JOOUTLCA MaKCMMaNbHO CTabunbHOro otobpa-
KEHMA OCLMNNOTrPaMMBbl.
2) Haxmute kHonky HORI MENU B 30He ynpaBneHvs ropu3oHTasibHON pas-
BEPTKOW ANA Bbl30Ba COOTBETCTBYIOLLErO MEHIO.
3) Otperynupyiite BpemMa 3afepXKu C NOMOLLbI0 MHOTOGYHKLIMOHaNbHOIO
perynaTopa, Tak Utobbl NOAYUNTb Hanbonee CTabuUbHYI0 OCLUANOrpamMmmy
4) MeHto HaCTPOWKI 3aieP>KKN 3arycka ONMcaHo HuxKe B Tabnuue 19.
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MeHti0 HaCTPOKKM 3afepKKK 3anycka (Tab. 19):

OCTYTHble
MapameTp meHio Aocry OnucaHve
3HaueHuA

OkHo (Expand BKJ/1(ON)/ BblK/1 | BKntoueHne oCHOBHOM
Windows) (OFF) ropy3oHTanbHOM LWKanbl

Mpu BbIGOPE 3TOro 3HaYeHUs Npn

Main time perynupoBke bygeT MeHATbCA

OCHOBHasA ropn30HTabHas LWKana
Time Base Mpw BbIGOPE 3TOrO 3HaUeHUA

npw perynnposke byget

Extend time MEHATbCA ropU3oHTanbHasn

LKasia yBenmyeHHoro pparmeHTa

oCLMNIOrpamMmmbl

BknioueHne pexunma yBenmueHns
XY pexum - p Y

dparmeHTa ocLMANOrpaMmmbl

PerynnpoBka BenumnHbI 3aepKn
3apepxka - 3aI'IyCK§MHOrOCb HKLl,VIOHaJ'JI:lbI-?bIM
(HoldOff) y y

perynatopom

Hanpvlmep, eC/1n Bbl XOTUTE NPOU3BECTN CUHXPOHM3aL N0 cCepun mMnynb-
COB MO NnepBoMy MMNynbcCy, yCTaHOBUTE BpPeMsA 3aePXKK, COOTBETCTBYOLLIee
ONNTENbHOCTY 3TON cepun nMNynbCoB, Kak NoKasaHo Ha PUCYHKe 39.

TRGED[M 2

[ veEiAERE |
oo

nn M nnn | anm nn BbIKI

“Time Base

MainTime

X porom

BLIKN

Sanepuca

CHI 000

Puc. 39 Vcnonb3oBaHne GyHKLUMM 3aAePXKKN ANA CUHXPOHM3ALMUM CIOXHON
ocuMnnorpaMmbl
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10.7 Onpepenexnsa

MICTOUHMK MycKOBOro curHana: 3anyck MoXeT Mpon3BOANTLCA MO CUrHa-
JlaM OT Pa3INYHbIX NCTOYHMKOB: BXxofHOro KaHana (CH1, CH2), BHewHero
3anycka (EXT), MecTHOW aneKTpoceTu.

BxopHo kaHan. CtaHAapPTHbIM MCTOYHMKOM MYCKOBOMO CUFHaa CIyXXuT
BXOZHOW KaHan (no6oii 13 umetoLmnxcs). BelbpaHHbIi NICTOUHUK NCNONb-
3yeTcs Af1A 3anycka He3aBUCUMO OT TOro, OTOBPAXKaeTCsa N CUrHam ot
HEro Ha fucnee Ui HeT.

BHewHMI 3anycKk. 3TOT TUN UCTOYHMKA NYCKOBOrO CUrHana no3sonset
NPOU3BOAUTb 3aMnyck OT TPeTbero KaHana, NpUHMMasa fJaHHble No AByM
Apyrum. Hanpumep, Bbl MOXeTe MCNONb30BaTb BHELHWI reHepaTop
CUHXPOHU3MPYIOWMX UMNYSbCOB WAW CUTHAN M3 U3MepAeMol Lenu.
BHeLwHMI 3anycK Npomn3BOAMTCA MO CUTHaNY, KOTOPbIA NOJAETCA Ha BXOS,
EXT TRIG. B pexwume EXT curHanbl ncnonb3yotca 6e3 4onofHUTENbHbIX
npeobpasoBaHuit. [pn 3ToM fonycKaeTcs ypoBeHb CUrHasa B npegenax
oT-3Bpo+3B.

3anyck ot anektpocetn (AC line trigger). 3ToT pexmm ob603HauaeT uc-
nosib3oBaHWe AJfiA 3anycka CUrHana oT MecTHoW anekTpocet. OH no-
3BONIAET JOCTWNYb CTTAOWSIbHON CUHXPOHU3aLMN 1 HabNogaTb CUTHasbI,
CBfI3aHHbIE C 3/1eKTPOCeTbIo, HanprMep, B3aUMOCBA3b MEXAY OCBETH-
TeNbHbIM 060pyf0BaHMEM 1 NUTAOLUM 06OPYAOBaHMEM.

.

.

.

Pexm 3anycka: onpegenser pexum paboTbl ocyunnorpada B oTCyTCTBUE
MyCcKOBOTO 3anycka. B saHHoM ocuunnorpade npeaycmMoTpeHbl TpU pexu-
Ma 3arycKa: aBTOMaTUYECKUI, HOPMabHbI 1 OfHOKPATHbIN.

« ABTOMaTUYecKui 3anyck. Cuctema NPOV3BOAUT BbIGOPKY AAHHbIX ANis
MOCTPOEHVS OCLMIITIOTPaMMbl fjaXe B OTCYTCTBME MYCKOBOrO CUrHana.
Ha pucnnee otobpaxaetcs wKana BpemeHHoi passepTku. Korpa mo-
ABMIAETCA MYCKOBOW CUTHAJI, CUHXPOHM3ALVMs aBTOMATUYECKN HauHaeT
OCYLLEeCTBAATLCA MO 3TOMY curHany. MprumedaHve: Korga B aBTomMaTn-
UECKOM PEeXMe 3arycKa ropu3oHTasbHas pPa3BepTka OCLMIIOrpaMmbl
ycTaHoBfieHa Ha 100 MC/Aen unm MeHblue, ocuunorpad He byaet pearn-
poBaTb Ha MyCKOBOW CMrHaI.

HopmanbHbilt 3anyck. B aTom pexxvme ocumnnorpad npon3BOfuUT Bbl-
60PKy AaHHbIX A OCLMUIIIOrPaMMbl, TOJIBKO €C/IN BbIMOJIHSIOTCA YCI0-
BUA 3aMycka. B OTcyTCTBMe MYCKOBOro CurHana cuctema npekpaijaer
PEerucTpupoBaTh AaHHbIE U HAXOAWUTCA B OXugaHuu. Mpu nossneHnn
MyCKOBOTO CUrHasna Bbibopka 1 0TobpaxeHune AaHHbIX BO30OHOBNAETCA.
« OAHOKpATHbIN 3arMycK. B 3ToM pexume nocne ofHOKPATHOTO Haxatuis
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KHonky Operation ocuyunnorpad nepexoanT B PeXUM OXnAaHWA 3any-
cKa. Korga nprxoguT nyckoBOW curHan, ocumnnorpad nponsBoamT Bbl-
60Ky, OTOOpaXKaeT Ha AucCniee 3aperncTpPrYPOBaHHYIO OCLMNOrPaMmy
1 OCTAaHaBNNBAETCA.

3) PasBs3Ka cucTembl 3anycka: Tn pa3BA3KM CUCTEMbI 3aMycka onpegensert,
KaKue CoCTaBnAoLMe CUrHana nepefjaoTcs B Lenb 3anycka. Tunbl pa3sas-
K1, NMpeAyCcMOTPeHHble KOHCTPYKUMein ocuunnorpada: no noctoaHHoOMy
TOKY, MO NepeMEHHOMY TOKY, C OTCEYEHVEM HU3KUX YaCTOT 1 C OTCEYEHUEM
BbICOKMX 4acToT.

DC (cBA3b MO NOCTOSHHOMY TOKY): MPOMYCKaloTCA BCE COCTaBnsLme

curHana.

AC (cBA3b MO NepemMeHHOMY TOKY): OTCEKAeTCA NOCTOAHHAA COCTaBNA-

LLan 1 0CnabnAlTCA KOMMNOHEHTbI CUrHaa € YacToTol Huxe 400 .

Low Frequency holdoff (nogaBneHne HU3KKX 4acToT): OTCEKAETCA NOCTO-

AHHAA COCTaBNAOLWAA, Y OCNABGNAIOTCA KOMMOHEHTbI CUTHANa Ha YacTo-

Tax Huxe 80 K.

High Frequency holdoff (nopaBneHue BbiCOKMX 4acToT): ocnabnawTca

KOMMOHEHTbI CMrHana Ha yacTtoTax Bbiwe 80 K.

4) TMpepBapuTenbHblii 3anyck (pretrigger) n 3anyck c 3apepxkoin (delay
trigger): CnyuT Ana 3anycka perncTpaummy AaHHbIX, NONYYEHHDBIX 4O WK
nocsie MOMeHTa NycKoBOro cobbiTuA. MOMEHT 3anycKa, Kak NpaBusio, ycTa-
HaB/IMBAETCA B LIEHTPE AMCNEenA MO ropr3oHTanbHOM ocu. B 3Tom cnyyae
MMEETCA BO3MOXHOCTb HabsIoAaTh CUrHan B Npeaenax natv (Mnu wectu)
JeneHuid Jo 1 nocne 3anycka. /icnonb3yiTte perynsatop noaoXeHus mo-
MeHTa 3anycka Mo ropr3oHTany ANA HAaCTPONKM FOPU3OHTANIbHOrO CMme-
LEHVA OCLMIOrPaMMBbl, MO3BOJAIOLLErO NONYUUTb Gonblue MHPOPMaLUK
nepep 3anyckom. Habniopan faHHble nepep 3anyckoMm, MOXXHO NONyYnTb
npefcTaBneHvie 06 ocLMNNoOrpamMmmMe 0 BO3HNKHOBEHUA MYCKOBOIO CO6bI-
TA. Hanpumep, Bbl MOXeTe 06Hapy»MTb BCMECK, MPOUCXOAALMIA B MO-
MEHT NOAKIIIOUEHNA UCCIIERYEMOI CXeMbI K NUTaHWI0. HabntoaeHue v aHa-
JIN3 AaHHbIX JO U NOCAe 3amycka MOryT NOMOYb BaM YCTaHOBUTb NPUYNHY
BCriecka.

.

11. Cuctema BbIGOPKN AAHHbIX

Kak nokasaHo Ha pucyHke Hue, kHornka ACQUIRE B 30He ynpaBneHus AB-
NAeTcA GpyHKLMOHANbHON KHOMKOW CUCTEMbI BBIGOPKU AaHHDBIX.
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\ ——— J
CURSOR DISPLAY UTILITY AUTO
SELECT

Puc. 40 OyHKUMOHaNbHasA KHOMKa CMCTEMbI BbIGOPKU AaHHbIX

MULTIPURPOSE RUN
meAsURE | | | Acauire | I|sTORAGE STOP

HaxmuTe kHonky ACQUIRE ans Bbi30Ba MeHI0 HAaCTPOIKM CMCTeMbl BblGOP-
KU [JaHHbIX. DTO MEHIO MO3BOJIAET HAaCTPanBaTb PEXM HAKOMIEHUA JaHHbIX.

MeHto cuctembl perncTtpaumu (tab. 20):

Mapametp [ocTynHble Onuncanme
MeHIo 3HaueHuAa
Ocuunnorpa¢ NponsBoaUT peructpauuio
Bbl6opka 3HaUYeHWIA CUrHana u CTPOUT MO HUM
(Normal) ocuMNorpammy Yepes paBHble
NPOMEXYTK/ BpeMeH
BkniouaeTca pexunm pacrno3HaBaHUA
NMUKOBbIX 3HaYeHUA. B 3ToM pexume
. ocuunnorpad BbIABNAET MaKCMarbHble
MnkosbIn
Peak) M MVHVManbHble 3HaY€HUA BXOJHOIO
( CUrHana Ha KajoM 1HTepBane BbI6OPKM 1
MNCMONb3YyeT 3TV 3HaYeHUA A1A MOCTPOEeHNA
Pexxum OCLMINIOrPaMMbl.
(Mode) Ocuunnorpad HakanaMBaeT HECKONbKO
Bbicok OCLMNINOTPAaMM W BbIYNCAET UX
paspeL ycpefHeHHOe 3HauyeHue, a Ha
(High Res) [Mcnnee oTobpaxaeTca ycpefHeHHas
ocuunnorpamma
Yucno ocymnnorpamm, no KOTOpomy
NpoBOAUTCA YCpeAHeHWe, 3afaeTca C
YcpenH MOMOLLbI0 MHOTOGYHKLIVOHaNbHOIO
(Average) perynaTopa ynpasneHus. 3T0 YNCIO
BbIOUPAETCA KaK CTeNeHb C OCHOBAHMEM 2,
Toectb 2, 4,8, 16,32, 64,128, 256.
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PeanbHoe P 6
Peskum spews ©XX1M BbIOOPKU JaHHbIX B peasibHOM
BbIGOPKY (Real Time) BPEMERU
(Acquire
KBUBANEHT .
Method) 3 visane PeXnM 3KBMBaNEHTHON BbIGOPKM AaHHbIX
(Equivalence)
YcTaHaBnMBaeTCA ObICTpan perncrpayus:
PEX1M BbICOKOW CKOPOCTN OGHOBNIEHNS
bbicTp BKJ1(ON) n306paxeHWs Ha SKpaHe, MO3BONALNIA
BbI6op (Fast Nyylle HabnogaTb ANHAMUKY CUrHana
Acq)
BbIKJ1 (OFF) | BbicTpas pernctpaums BbikoyaeTca

VI3meHAA napameTpbl BbIGOPKM CrrHana, MoXHO HabiofaTb COOTBETCTBY-
1olme n3MepeHna oCUMIorpamMmmbl Ha aucnnee. Ecnv curHan cofepKnT 3Ha-
YMTENbHbIN LWYM, @ BbIGOPKa Npov3BoanTCA 6e3 ycpeaHeHs, nprmep ocLmn-
JIOrpamMbl NMOKasaH Ha pUcyHke 41. B pexvime BbIGOPKY € ycpefjHeHMeM no 8
OoCLMNNOrpamMmam TOT XKe CUrHan byaeT BbIMALETb, Kak MOKa3aHO Ha PUCYHKe

42.

CBOP IAHHBIX

F: 1.00000kHz Pexum

, Bubopa

Pexim BuiGopin

* oxawsanent

BbicTp BLIG0p.

BBIKT

¥

Puc. 41 Ocymnnorpamma B pexxrme BbIGOPKU 63 ycpefHeHNs
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CBOP AAHHBIX
Pexam
Yepen

Yepenpene

Pexum eiboprn

BticTp auibop

Puic. 42 Ocumnnorpamma B pexunme BblIGOPKU C yCpeaHeHnem no
8 ocumnnorpammam

MpumeyaHnsa:

«  Wcnonb3yiite pexvim BbI6OpKM B peanbHom BpemeHy (Real time sampling)
ANA HabnoaeHVA OfMHOYHbIX CUTHANOB;

« Wcnonb3yiiTte pexxunm skBnBaneHTHol Bbibopku (Equivalent sampling) ana
HabnioieHNA BbICOKOYACTOTHbIX NEPUOANYECKIX CUTHANOB;

«  Bo n3bexaHne ob6pa3oBaHnsA CMeLaHHO ormbatoLen crrHana Bbibupaii-
Te peXnMm pacrno3HaBaHus Nukos (Peak Detection);

« [nAa nopaeneHus 6enoro wyma B OTOOpaKaeMOM CWrHasne MCnosnb3yii-
Te pexrM BbIOOPKM C yCpeAHEeHMeM, NOCIeA0BaTENbHO yABavBaA YMCIO
ycpefHeHuiA. B KauecTBe uncna ocLUnIorpamm, no KOTopbIM NMPOV3BOANT-
CA ycpeAHeHve, MOXeT ObiTb BbIOpaHO OfHO 13 3HaueHun 2, 4, 8, 16, 32,
64, 128, 256.

OnpepeneHus:

Pexxum BbIGOPKMN AaHHbIX. Bbibopka B peanbHOM BpemMeHU 1 dKBUBa-
NIeHTHasA BbIGOPKa;

Pexum BbIGOpPKMN B peanibHOM BpeMeHU. B 3Tom pexume ana dopmu-
POBaHMA OCLMINOTPaMMbl CUCTEMA NPOU3BOAUT BbIGOPKY laHHbIX Yepes paB-
Hble NMPOMEXYTKN BpeMeHU. PeXum ncnonbayetca ana HabnogeHnsa niobbix
CUrHaNIoB C YacToTaMM B Npefenax 4acToTbl ANCKpeT3auuny;

PeXXnMm 3KBMBaNeHTHOI BbIGOPKM. DTO peXXnm NOBTOPAIOLLENCA BbIGOp-
K1, obneryalowmii fetanbHoe NCCefoBaHre NEPUOANYECKUX CUrHanoB. OH
MOXET MCMONb30BaTbCA ANA HAGMIOAEHUA NePUOJNYECKUX CUTHATIOB C YacTo-
TaMu 3a Npefenamy MakCUMasibHON YacToTbl ANCKpeTM3auuy ocuunnorpada;

Pexum pacnosHaBaHMA NNKOBbIX 3Ha4YeHUIA. B 5ToM pexxnme ocuunno-
rpad BbIABNAET MakcMMasibHble  MUHUMaJTbHble 3HaYeHUA BXOJHOIO CUrHana
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Ha Kax[joM NHTepBarne BbIGOPKY 1 UCTMONb3YeT 3TV 3HaYEeHNA ANA NOCTPOEHNA
ocyuanorpammbl. B aTom pexrme ocumnnorpad no3BonAeT 3apernctpupo-
BaTb W OTOOPa3UTb Y3KMe NMMYSbCbl, KOTOPblE MHaYe oKasanucb Obl npony-
LeHbl B pexrme BbIbopKu. LLlymoBas cocTaBnsiowan oCLUanorpamMmmbl B SToM
pexume ycmnmsaetcs;

Pexxum Bbicokoro paspeluenus. Ocuunnorpad ycpegHaet bnvxainiumne
TOUKW 3apPEerncTPMPOBAHHONO CUrHaNa, YTobbl yMEeHbLINTb Genblii LWym, Npu-
CYTCTBYIOLMIA BO BXOAHOM CWUrHane n otobpasvTb Ha dKpaHe CriaKeHHyIo
ocyunnorpammy;

Pexxum ycpeaHeHmna. Ocuunnorpad HakanimBaeT HECKOSIbKO OCLUNO-
rpamm 1 oTobparkaeT Ha AnCriee pesynbTaT NX yCPeaHeHNA. TOT pexunm no-
3BOJIAET YMEHbLUNTb Genblii LyM.

12. Cuctema otob6paxkeHus

Kak nokasaHo Ha pucyHKke Huxe, kHonka DISPLAY B 30He ynpasneHus AB-
nAeTcA GyHKLMOHANbHOW KHOMKOM CUCTeMbl OTOBPaXKeHMA.

MULTIPURPOSE ( ] ( ] ( ] (RUNW
MEASURE| | AcQuUIRE | [sToRrAGE
STOP
4—‘

,____.

(CURSOR] (DISPLAY] (UTILITY] (AUTO}
SELECT

\___J

Puc. 43 OyHKUMOHanbHanA KHOMKa HaCTPOMKIM CUCTEMbI OTOBPaXKeHNA

HaxkmnTe kHonKky DISPLAY gna Bbi30Ba MEHIO HaCTPOWKM CUCTEMbl OTO-
6paxkeHus, onMcaHHOro B (Tabnuue 21-22). 3To MeHI0 NO3BOJIAET HaCTPauBaTb
peXunM oTobpakeHns.

MeHto cuctembl oTobpaxeHus (cTpaHuua 1) (1ab. 21):

MapameT OCTYMHble
P P Hocty OnwucaHne
MEHI0 3HayeHuA
.| Mpwn nocTpoeHnn ocuunnorpammbl
BekTOpHbI P P u P .
CMEXXHble TOUKM M3MEPEHHbIX 3HAUEHUN
o (Vector)
opmat CUrHana coefjuHAITCA OTpe3KaMmn
(Format)
ToyeuHbln | Ha gucnnee oto6pakaloTcsa TONbKO TOUKM
(Dots) V3MEPEHHbIX 3HAUYEHWI ChrHana
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T nocnecs
(Persist time)

YcTaHOBKa BpeMeHu nocsiecBeyeHns
BbIKJ1 (OFF) - nocnecseueHne OTKNIOYEHO;
ABTO (Auto) - aBTOMaTMYecKasa HacTpomnKa
BpPEMeHM NnocsiecBeyeHns;

Kopotkoe (Short persist) — kopoTkoe
BpeMsA NocsiecBeYeHns;

InnHHoe (Long persist) - anMHHOE Bpems
nocnecseyeHuns;

BeckoHeyHoe (Unlimited) - 6eckoHeuyHoe
BpEeMs NOC/IECBEYEHNSA.

OTob6pax
YcTaHOBKa BpeMeH1 OTOOpaXKeHWs MEHIO:
meHio (Menu
. 1¢,10¢, 20 ¢, PykoBoacTs
display)
HacTpolika BpemeH BbIK/oYeHNA SKpaHa
[Lnut 3actaB YctaHoBKa BpemeHu: BbIKJ1/OFF (akpaH He
(ScreenHold) BbIKNoyaetcs), 1 MyH, 5 MyH, 10 muH, 30
MUH, T yac
(C,\E)ﬂ))mm”” Mepexop Ha cnepytoLLlyio CTPaHULY MeHI0

MeHto cuctembl oTobpaxeHus (cTpaHuua 2) (Tab. 22):

MNapameTp
MeHI0

JocTynHble
3HaueHuA

OnucaHve

ApK curHana
(Wave
Intensity)

10%-100%

HacTpoiika ApKOCTU OCLMIOrpamMmmbl

ApkocTb
cetku (Grid
brightness)

10%-100%

HacTpolika ApKOCTV KOOPANHATHON CeTKN

MopcseTka
(BackLight)

10%-100%

HaCTpOVIKa APKOCTU NOACBETKN Aucniea
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MonHasnA

(Full) OTOb6paxkeHve NOMHO CETKM

Ceka (Grid) OTO6paxeHne KOOPAMHATHON CeTKM 6e3
CeTka nepekpectus

(Graticule)

Mepekpect | OTob6paxkeHue nepekpectus 6e3
(Cross Hair) | koopanHaTHOW ceTKn

Pamka OTob6paxeHvie pamkm 6e3 KoopANHATHON
(Frame) CeTKM 1 nepeKpecTums
Hazap Bo3spalleHne Ha npeabiayLlyto CTPaHuLy
(Previous) MeHIo

KntoueBble NMyHKTbI:

Tun oTobpaxkeHus. B pexume BeKTopHOro otobpakeHus (Vector) cmex-
Hbl€ TOUKM 3aPerncTpUPOBaHHON OCLMNOrPaMMbl COEANHAIOTCA TMHMAMU. B
pexume ToyeyHoro otobpaxeHus (Dots) Ha Ancrnee oTobpaxxaloTCA TONbKO
TOUKM.

13. ABTOMaTNYeCKMe nsmepeHns

,____.

MULTIPURPOSEI RUN
O — MEASURE ACQUIRE STORAGE STOP
0

___J

<N
- CURSOR DISPLAY UTILITY AUTO
SELECT

Puc. 44 (DyHKLU/IOHaﬂbHaFI KHOMKa aBTOMaTU4YeCKNX |/|3mepeHv||7|

Haxmute kHonky MEASURE, 4To6bl BbI3BaTb MEHIO M3MEPEHWIA.

MeHio aBTOMaTUYECKNX N3MepeHnii (cTpanuua 1) (Tab. 23):

MNapametp JoctynHble Onucanme
MEHI0 3HaueHun
[naBHbIN KaHan 1 (CH1),
BbI6Op rMaBHOro KaHana B Kauectse
SKpaH Kawan 2 (CH2), NCTOYHVKa CUrHana
(MasterSrc) Matemat (MATH)
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Mok Kawan 1 (CH1), Bbl6op NoauvHeHHOro KaHana B

2Kpa Kawan 2 (CH2), KaHec?Be IfllCTOLIHI/IKa chrHana

(SlaveScr) Matemat (MATH)

Bee BbIKI (Off) 3aKpblBaeTcs OKHO OTOOpaXkeHWs
n3mepsAemMblX NapameTpos

napametpbil

(All Para) BKJ1 (On) MosABNAeTCcA OKHO OTOBPaKeHWs

n3mepAemMblx NapameTpos

Monb3 napam
(User def)

OTKpbIBAETCA/3aKPbIBAETCA OKHO
BbIGOPa M3MepAEMbIX NapameTpoB.
Korpia okHO OTKpbITO, BbibepuTe
BCe Tpebyemble napameTpbl
MOMOLLbIO MHOFOGYHKLIMOHAIBHOO
perynsaTopa. HaxmuTe KHOMKy
BbIGOPA MapaMeTPOB UMY KHOMKY
MENU, uTo6bl 3aKpbITb MHTEpdENC
BblGopa napameTtpoBs. CpefHue n
3KCTPEeMasibHble 3HaueHus OyayT
0TOGPaXKeHbI Ha IKpaHe.

Cnepytownia
(Next)

lMepexon Ha cnepytoLLyio CTpaHMLy
MEHI0

MeH1o aBTOMaTUYECKUX N3MepeHuii (CTpaHuua 2) (1ab. 24):

MNapametp

[ocTynHble

OnuncaHne
MEHI0 3HaueHun
Bbl6epuTe Tpebyemble ana
BbiGop aBTOMATNYECKOro M3MepeHns
NHAMKAT napameTpbl 13 34 BapraHTOB C
(IndicatorSel) NMOMOLLbIO MHOTOPYHKLMOHANbHOTO
perynsaTtopa
BbIKJ (Off) OTknioyeHne GyHKLMN MHAVKALMN
WHpukatop
(Indicator) MHankaumna namepaembix
BKJ1 (On) napameTpOB B peXnme peanbHOro

BpeMeHMn

59




Ounctntb OuncTka Bcex Nonb3oBaTeNnbCKmx
(Clear) napameTpoB
BbikoueHne GyHKLMM CTAaTUCTUKK
Cratuctrka BbIKJ1 (Off) n3mepeHnin
(Measure
Stat) BKJ1 (On) BKmoqum? DYHKLMM CTaTUCTUKN
n3MepeHui
Hasan Bo3sBpalleHne Ha npeapi, 10
(Previous CTpaEVILL:‘ MEHI0 PRy
page) Y

13.1 NMapameTpbl HanpaAXeHnA
MapameTpbl HanpsXKeHWA, JOCTYMNHbIE AS1A aBTOMaTUYeCKOro n3mMepeHns

ocumnnorpada RGK DO-1002, BKkntoyatoT:

Max: MaKkcMManbHoe Hanps)KeHne — Pa3HOCTb 3HaUYeHWA CUrHana B BbIC-
LIen ToUKe OCLMNOorpaMmbl U Hynesoro noteHumana [GNDJ;

Min: MUHVYManbHOe HanpsAXeHVe — Pa3HOCTb 3HaYEeHNA CUrHana B HU3LWen
TOUKe ocLMSIIorpaMmbl 1 Hynesoro noteHuymana [GND];

High: HanpsxeHne BepLInHbI MMYbCa — MaKCManbHoe CTabuibHoOe Ha-
npsxeHue;

Low: HanpsAxeHne 0OCHOBaHMA UMMYNbCa — MHVMANbHOe CTabubHOe Ha-
npsxeHue;

Middle: cpeHee apudmeTnyeckoe BEPXHETO 1 HUMKHETO YPOBHA OCLIMANO-
rpaMmbl Ha 3KpaHe (NMoSIOBMHa aMNUTYAbI);

Pk-Pk: pa3max — pa3HOCTb MaKCMMasbHOrO Y MUHUMASIbHOTO 3HAYeHWi
curdana (Max-Min);

Vamp: amnanTyaa — pa3sHOCTb HanpsAXeHNA BEPLUMHbI 1 OCHOBaHWA NM-
nynbca (High-Low);

Mean: cpefiHee - ycpeaHeHHaa aMnanTyAa CUrHana;

CycMean: cpepHee 3a nepvoj — amrIMTyAa CUrHana, ycpeaHeHHasa 3a
OAVH nepvog;

RMS: cpepHeKkBagpaTUyHOe HanpsxeHne - 3PPeKTUBHOE 3HauyeHue.
CpenHeKBagpaTMYHOE 3HaYeHWe NepemMeHHOro HamnpsXeHua 3a nepuop
COOTBETCTBYET MOCTOSHHOMY HaMNPAXEHMIO, NPON3BOAALLEMY SKB/BAIEHT-
HYI0 HEePruio 3a TOT e NPOMEeXYTOK BpeMeHU;

CycRMS: cpepHeKkBagpaTUyYHOE HanNps»KeHve 3a OANH Nepuoa.
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Overshoot

(Vmax)

Preshoot

Puc. 45 inarpamma napameTpoB HanpsxKeHna

13.2 MapameTpbl BpemeHn
MapameTpbl BpeMeHN, AOCTYMHble AJIA aBTOMATUYECKOro U3MepeHus oc-

uunnorpadamu RGK DO-1002, BKtoUatoT:

Period: nepvop - AnnTeNbHOCTb OJHOIO LMKNa KonebaHui nepuopmye-

CKOro curHana;

Freq: yactoTa — BennuvHa, obpaTtHas nepvogy;

Rise: Bpems HapacTaHuA nepefHero ¢poHTa MMNyNbca — BPEMS, 3a KOTO-

poe curHan HapacTaeT oT 10% 0 90% OT 3Ha4eHMA Ha BePLUVHE NMMNYNbCa;

Fall: Bpemsa ybbiBaHWA 3agHero GpoHTa UMNynbca — Bpems, 3a KOTOpoe CUr-

Han cnagaeT ot 90% Ao 10% OT 3Ha4YeHUA Ha BePLUMHE UMMYJbCa;

+Width: gnuTenbHOCTb NONOXKUTENBHOTO UMMY/bCa — LWMPVIHA NMONOXN-

TeNbHOro MMMynbca Ha ypoBHe 50% OT ero amnanTyapl;

-Width: gnuTenbHoCcTb OTpULATENBHOO MMMNYbCA — WMPVIHA OTpULATENb-

HOrO MMMynbca Ha ypoBHe 50% OT ero amnnunTyAbl;

Rise delay: 3agepxKka HapacTatowero GppoHTa — Bpems 3afep>KKy Hapac-

Tatowiero ¢poHTa crrHana 13 BTOpoCTENEHHOro NCTOYHMKA OTHOCUTENbHO

HapacTatoLero GPOoHTa 13 FMaBHOrO NCTOYHMNKA;

Fall delay: 3apep»ka yobiBatowero ¢ppoHTa — Bpems 3afepKKku yobisatoLe-

ro ¢poHTa curHana 13 BTOPOCTENEHHOTO NCTOYHUKA OTHOCUTENbHO YObl-

BaloLLero GPOHTa 13 r1IaBHOrO UCTOYHVIKA;

FRFR: Bpems mexpay HapacTtalowmm ¢poHTOM NepBOro NMMysbca CMrHana

1 1 HapacTalLWwmm GPOHTOM NePBOro UMMNYsbca CUrHana 2;

FRFF: Bpema mexay HapacTalowmum GpoHTOM NEPBOro MMMysbca CMrHana

1 1 HUCNagaoLWM GPOHTOM NEPBOro UMMYNbCa CUrHana 2;

FFFR: Bpemsa mexay HUCNagaowmm GpoHTOM NepBOro MMNysnbca curHana

1 1 HapacTalLWwmm GPOHTOM NePBOro UMMNYsbca CUrHana 2;

FFFF: Bpema mexay ybbiBatoLLyim GPOHTOM NepBOro UMnynbca curHana 1 v
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HMcnaaaLLym GPOHTOM NePBOro UMMyNbca CUrHana 2;

FRLF: Bpema mexpay HapacTaowum GpoHTOM NEPBOro UMnysbca curHana
1 1 HCNagaWUM GPOHTOM NOCNEHEro MIyNbca CUrHana 2;

FRLR: Bpems mexxay HapacTatowmm GpoHTOM NepBOro NMMmysbca curHana
1 1 HapacTaloLWMm GPOHTOM MOCNEAHEro MMNY/bCa CUrHana 2;

FFLR: Bpema mexpy HapacTalowmum GpOHTOM NEPBOro MMMysbca cMrHana
1 1 HCNagaWUM GPOHTOM NOCNEHEro MIyNbca CUrHana 2;

FFLF: Bpema mexzay HUCNagaoLwym GpoOHTOM NepBOro MMMysbca CUrHana
1 1 HCNagaoWUM GPOHTOM NOCNEHEro MIyNbca CUrHana 2.

Puc. 46 inarpamma napameTpoB BpemeHu

13.3 Mpoune napameTpbl

+Duty: nonoXxutenbHbln KO3GOULMEHT 3aMONHEHNA — OTHOLLEHVE ANU-
TeNbHOCTU MONOXMUTENbHOTO MMMY/bCa K nepuogay;

-Duty: oTpuLaTenbHbIi KO3GOULMEHT 3aNONHEHNA — OTHOLLIEHWE ANUTENb-
HOCTW OTpULLaTENIbHOTO UMMYJbCa K Mepuoay;

OverSht: nonoXxuTenbHbIN BbIGBPOC Ha PPOHTE MMMyNbCa — OTHOLIEHWe
(Max-High)/Amp;

PreSht: oTpuruaTenbHbiii BbIGpPOC Nepes GpPOHTOM UMMYSibCa — OTHOLLEHVE
(Max-High)/Amp;

Area: [lpousBeaeHne BPeMEHU 1 HanpPsKeHVA ANA BCEX TOUEK Ha dKpaHe;

Cycle Area: MNMpoussefeHne BpeMeHN 1 HaMPAXeHWA ANA BCeX TOYeK 3a
OfiMH Nepuop;

Phase: PasHocTb a3 cvirHana B rnaBHOM 1 BTOPOCTENEHHOM UCTOYHUKAX.
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14. KypcopHble nsmepeHus
Kypcopbl MOXHO MCMONb3oBaTh ANA U3MEPEHNA MPOMEXKYTKOB No ocn X

(Bpems) 1 no ocn Y (HanpsXXeHWe) Ha BbIGpaHHOW ocuunnorpamme. Haxmute
kHonKy CURSOR ans Bxofia B MeHI0 KYPCOPHbIX U3MEePEHUIA.

RUN
MEASURE ACQUIRE STORAGE sSTOP
I CURSOR DISPLAY uTILITY AUTO

MULTIPURPOSE

SELECT

\_—_J

Puc. 47 OyHKuUMOHaNbHasA KHOMKa KypPCOPHbIX M3MepeHNi

MeHio KypcopHbIX n3mepeHuii (Tab. 25):

MNapameTp meHo ARG OnucaHne
3HaueHuA
Bbikn (OFF), . .
) Hactpowika Tuna nsmepsemon
Bpems (Time),
Tun (Type) BENUYUHDBI (BbIKSTIOYEHO, BpeMS,
Amnamrysa amnanTyaa)
(Amplitude) Y

Pexum (Mode)

He3aBucumbiii
(Independent),
CnexeHune
(Tracking)

Bbi6op pexxunma nepemeLlleHus
Kypcopa. Ecnu Bbibupaetca
He3aBmcMmMbli pexknm (Independent
mode), Kypcop 1 1 Kypcop 2 MOXHO
nepemeLlaTb Nno oTaenbHocTn. Ecnn
BbIOMPAETCA PEXUM CHEXEHNA
(tracking), kypcop 1 1 Kypcop 2
nepemeLLalTCA OfHOBPEMEHHO

[opu3oHTanbHbIN
(Horizontal)

C(S), My (Hz)

YcTaHoBKa eAnHULbl N3MepeHna
BPEMEHHbIX MapamMeTpoB (ceKyHaa,
repu)

NcTOUHMK
(Source)

Kanan 1 (CH1),
Kanan 2 (CH2),
Matemar
(Math)

BbI60Op MCTOUHVKa M3MepAEMOro
curHana (nepsbin kaHan CH1,
BTOpoW KaHan CH2, pesynbrat
MaTemaTnyecKoi onepauum)
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14.1 OTo6pakeHne KypCOPHbIX N3MepeHMi

B pexxrme CURSOR Bbl MOXeTe nepemeLaTb Kypcop No OKHy 0TobpaxeHus
ocyunnorpamm  Ha fucnnee. [peaycmMoTpeHbl ABa TWMa  KypCOPHbIX
N3MePEeHUNIA: U3MEPEeHNA HaMNpPAXKeHNA U BPeMeHU.

Perynunpyite nonoxeHune Kypcopa AY BpalleHnem
MHOrodyHKUMOHaNbHOro perynatopa. HaxmuTe Ha MHOrodyHKLVOHaNbHbI
perynatop AnAa nepeknouveHna Ha Kypcop BY. Perynupyiite nonoxxeHue
Kypcopa BY Takum xe obpasom, Kak u AY.

Ecnmn BblbpaH pexum nsmepenuin Tracking (oTcnexmsaHue), BpalieHnem
MHOrodyHKUMOHanbHOro perynatopa Kypcopbl AY u BY nepemeliatotca
OAHOBpPeMeHHO. 3HaueHnA A 1 B cOOTBETCTBYIOT 3HAUEHMAM HanpsXeHVA B
nonoxexmax Kypcopos AY u BY.

PasHocTb B-A npepfctaBnaeT coboii PasHOCTb MOTEHLMANoB MeXay
TouKamy nepeceuveHns Kypcopa AY ¢ ocumnnorpammon n Kypcopa BY c
OCLMNIOrPaMMONA.

Mpn n3MepeHUN MPOMEXyTKa BPeMeHV MapameTpbl OTObpakaloTcAa B
NIeBOM BEPXHEM YTy 9KpaHa, Kak NOKa3aHO Ha PUCYHKe HUKe:

Poxnm
® Hesamncumeti
FopusonTanseii
c}
Vicrouu

Karian!

anow 0T

Puic. 48 KypcopHble namepeHuns BpeMeHu

likana X - BpemaA. Perynupyiite nonoxeHune Kypcopa AX BpalieHvem
MHOrodyHKUMOHaNbHOro perynatopa. HaxmuTe Ha MHOrodyHKLOHAaNbHbI
perynatop AnA nepeknioyeHWa Ha Kypcop BX. Perynupynte nonoxenue
Kypcopa BX Takum >ke obpasom, Kak 1 AX.

3HaueHve A/B npefctaBnaeT coboii pasHOCTb Mexay Kypcopom A/B n
HyneBOW TOUKON.

B-A npepfctaBnser coboil  Pa3HOCTb 3HAYEHWUiA, COOTBETCTBYIOLYUX
nonoxeHuam Kypcopos A u B.

1/|B-A| npeacTaBnset co6oii BeNMUMHY, 06paTHY0 MPOMEXYTKY BPeMeHN.
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[ina Toro e nepuopmuyeckoro curHana, ecnm AX n BX pacnonoeHbl Ha
cocefjHMX HapacTallmx GpoHTax, BenmunHa 1/|B-A| cooTBeTCTBYeT YacToTe
curHana.

LkanaY - HanpsAxeHue. A/B npeactaBnAeT co60i Pa3HOCTb HaNPAXKeHWI
MeXAay nonoxeHnem Kypcopa A/B 1 HyneBbiM ypoBHeM.

B-A npepfctaBnaeT coboii pasHOCTb NOTEHLMANIOB MeX/y MONOXKEeHUAMU
Kypcopa A n Kypcopa B.

Mpn un3MepeHUN HanpsXKeHWA MapaMeTpbl OToOpa)aloTcA B JIEBOM
BEPXHEM YTy 9KpaHa, Kak NoKa3aHO Ha PUCYHKe HuKe:

| Awnnmyza

Poxnm
® Hesamncumeti
Victousuk

Karian1

anow 0T

Puc. 49 KypcopHble nsmepeHua HanpaxeHus

MprmeyaHye: pesynbTaTbl U3MePeHUs OTOBPAXKAIOTCA B BEPXHEM IEBOM
Yy 3KpaHa.

15. 3anoMmnHaHve 1 BbI3OB N3 NaMATA

OyHKUMA  3aMOMUHAHWA  MO3BOMAET  COXPAHATb  OCLMIOrPaMMmbl,
HacTpoKn ocymnnorpada 1 1306pakeHVs 3KpaHa BO BHYTPEHHEN namaTn
Ny Ha BHelwHem USB-HakonuTene u Bbi3blBaTb U3 MaMATY COXPaHEHHble
HacTpowKkM 1 ocuyunnorpammbl. Haxxmmte kHonky STORAGE ana nepexofa K
nHTepdeicy HaCTPONKM GYHKLMI 3aMOMUHAHMA OCLMINIOTPAMM.

P
MULTIPURPOSE | RUN
meAsURe| [ Acauire || {sTorace] | STOP
1 |

o) (o) () (=)

Purc. 50 OyHKumoHanbHaa KHonka 3anomuHaHna STORAGE
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15.1 CoxpaHeHue 1 BbI3OB U3 NaMATUN HacTpoeK

HaxkmmTe kHonky STORAGE gna Bxofa B MEHI0 COXPaHEHMA 1 3arpy3ku ns
namATY, a 3aTem HaxmuTe KHomMKy F1, uTobbl BbIGpaTh HAacTpolKu (Setup) B
KayecTBe TWMa COXpaHAEeMbIX JaHHbIX 1 BOVTY B MEHIO COXPaHEHMWA HaCcTPOeK.

MeHio pyHKLMM coOXpaHeHUA HacTpoek (Tab. 26):

MapameTp meHio Ll:_';?en::;e Onucanne
. Bbibop HacTpoek ocuunnorpada
Tun (Type) H?g;fsm)m B KauecTBe TUMa CoOXpaHAeMbIX
P LaHHbIX
BHYTDEHHIiA CoxpaHeHue BO BHYTPeHHIO
y(DpSO) namaATb ocumnnorpada (go 20
Juck HabopOoB AaHHbIX)
(Save Media) CoxpaHeHvie Ha BHewHun USB
USB HakonuTesnb (8o 200 Habopos

NaHHbIX)

Ynanutb Ypanutb (Delete): ynaneHnue
(Delete) COXpaHEeHHbIX Gpalnos.
Wma daina (File name): npu
. COXpaHeHUN JaHHbIX Ha USB-
Nma danna p A
A HaKoMnuTeNb MEHIO CMEHWTCA Ha
(File name)

MEHI0 PefakTUPOBaHNs Ha3Ba-HYA
danna

CoxpaHuTb (Save)

CoxpaHeHWue HacTpoekK Ha
BbIOPAHHbIV HOCUTENb JaHHbIX

3arpy3utb (Load)

BbI30B 13 NamATK paHee
COXpaHEHHbIX HACTPOEK
BO3BpaLlaeT ocumnnorpad K
COXPaHEHHOMY COCTOAHMIO
HacTpoek

15.2 PepakTpoBaHue HasBaHuA daiina

Korga B KauecTBe Mecta COXpaHeHusi HacTpoeK BbibpaH USB HakonuTesb,
MMA CcoXpaHeHHoro daiina MOXXHO OTpeAakTMpoBaTh. HaxxmuTe Ha anemeHT
MEHIO COXPaHeHMA HacTpoek «Ha3BaHMe», U Ha 3KpaHe MOABUTCA OKHO
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penakTMpoBaHuA Ha3BaHUA d)alhna, KaK MOKa3aHO Ha PUCYHKe HMXe:

Hasaime
Capslock

Man Gyea

Yaarums

Ommaesrms

Momeepte.

Puc. 51 OKHO pepakTpoBaHUA Ha3BaHUA daina

Mepemelyarite Kypcop NOBOPOTOM MHOTOGYHKLIMOHANbHOTO perynaTopa.
HaxnmaiiTe MHOrOGYHKLMOHANbHDBINA PErynsaTop, 4tobbl BbibpaTh ByKsy mnm
umdpy. Haxxmute KHomKy F4 s Bo3BpaTa B NpefplayLee MeHio.

15.3 CoxpaHeHue 1 BbI3OB U3 NaMATU OCLUANIOrpamMm

Haxxmnte kHonky STORAGE pnAa Bxoga B MeHIO 3arMoOMWHaHUA 1
BbI30Ba 13 MaMATK, @ 3aTEM HaXmuTe KHOMKY F1, yTo6bl BbIGpaTh OMoOpHble
ocyunnorpammbl  (Reference waveform) B KauyecTBe Tuna coxpaHsAemblx
[aHHbIX 1 BOWTY B MEHIO COXPaHEHNA OMOPHbIX OCLUAIONPaMM.

OnmncaHve MeHIo OMOPHbIX ocyuorpamm (1ab. 27):

OCTYIHble
MapameTp meHo e OnucaHune
3HauyeHus
OnopHas Bbl6op 0MopHbIX OCcLUnIorpamMmm
Tun (Type) BOJIHa B KauecTBe TUMa coOXpaHAeMbIX

(Ref Wave) OaHHbIX

Bbi6op 3arpy3kum ocymnnorpammbl

O?RZ’;:)A B KaHan (onopHas BonHa A (Ref
OnopHas BonHa Source A)
(Ref Source)
OnopH B Bbi6op 3arpy3kum ocLmnnorpammbl
(Re’f)B) B KaHan (onopHas BonHa B (Ref

Source B)
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Close

YpaneHvie BbI3BaHHON 13 NaMATA
OCUMNIOrPaMMbl C SKpaHa

CoxpaHuTb (Save)

I'Iepexon B MEHI0 COXpaHeHunA
ocuyunnorpamm

3arpy3utb (Load)

ﬂepexon B MEHI0 BbI30Ba
ocumnnorpamMmm n3 namAaTn

OnmcaHve MeHIo CoXpaHeHus ocyunnorpamm (Tab. 28):

MNapameTp meHo p;?;?:::;e OnucaHne
NcTOuHNK
[iaHHbIX CH1/CH2 Bbi6op KaHana ana coxpaHeHus
oCcLMANOrpamMmmbl

(Channel)

BHyTpeHHMIn | CoxpaHeHne BO BHYTPEHHIO0
Inck (DSO) namaATtb ocumnnorpada
(Save Media) USB CoxpaHeHue Ha BHewHuin USB

Hakonutenb

HasBaHue daiina
(File name)

O6patunTech K pasgeny 15.1
«PepfakTMpoBaHve Ha3BaHuA danna»

CoxpaHuTb (Save)

HaxmuTe 3Ty KHOMKY AnA
COXpaHeHVA OCLNINIOrPaMMbl

Hasapn (Retern)

Bo3BpalyeHue Ha NpeabigyLyo
CTpaHULYy MeHIo

OnvcaHve MeHI0 BbI30Ba OCLUIOrpamMm 13 namaATu (tab. 29):

[HoctynHble

MNapameTp meHo R OnucaHne
BbiGOp 3arpy3kum ocLMnnorpammbl
OFR%'?K)A B KaHan (onopHas BonHa A (Ref
OnopHas BonHa Source A)
(Ref Wave) OnopH B Bbi6op 3arpy3kum ocymnnorpammbl
(Re?B) B KaHan (onopHas BonHa B (Ref

Source B)
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Onck BHyTpeHHUI | Bbibop mecTa xpaHeHus
(Save Media) (DSO)/USB BbI3blBa@MOW OCLMNOrPaMMbl

HaxmunTe 3Ty KHOMKY [/1A BbI30Ba

rpy3uThb (L
3arpysurb (Load) OCLMANOrpaMMbl U3 NaMATY

BosBpalueHye Ha npeabiayLLyto

Hazap (Retern) CTpahmLy MeHio

15.4 CoxpaHeHue daiinoB gaHHbIx B popmate CSV

HaxkmmTe kHonky STORAGE gnsa Bxofa B MeHI0 3aNOMUHAHUA 1 Bbl30Ba 13
namATy, a 3aTemM HaxmmTe KHOMKy F1, 4yTobbl BbIGpaTh daiinbl AaHHbIX (Data
File) B KayecTBe TviNa COXpaHAEMbIX AAHHbIX N BOWTU B MEHIO COXpPaHeHus
$ainoB faHHbIX.

MeHio coxpaHeHusa dainos aaHHbIx (Tab. 30):

OCTYrMHble
MNapameTp meHo Lesny OnucaHne
3HaveHua
. BbI6GpaHHbIN TUM COXPaHAEMbIX
®ann gaHH P . P
Tun (Type) [aHHbIX — Gparn ¢ AaHHbIMY B
(Wave data)
dopmare CSV
Daiinbl AaHHbIX MOXXHO COXPaHATb
Anck . USB TONbKO Ha BHelwHem USB
(Save Media)
HakonuTene
Ha3BaHune O6patuntech K pasgeny 15.1
(File name) «PepakTnpoBaHue Ha3BaHUA daiina»
Haxmute 3Ty KHOMKY AnA
CoxpaHuTb (Save) 4 a
COXpaHeHUA JaHHbIX

MpumeyaHue: ¢ainbl JaHHBIX MOXHO COXPaHATb, TOMbKO Korga K
ocyunnorpady noaknioueH BHewHnin USB-HakonuTenb.

15.5 CoxpaHeHue n3obpaxkeHns sKpaHa

[nAa coxpaHeHWA Tekyllero M306paxeHus 3SKpaHa B dopmate .bmp
Ha BHewHwui USB-Hakonutenb cnyut KHomka PrtSc. Tpaduueckuin dainn
B ¢dopmaTe .bmp MOXKHO HenocpeAcTBEHHO OTKPbLITb AN1A NPOCMOTPa
Ha KomrbtoTepe. Ty GYHKUMIO MOXHO WCMOSb30BaTb, TOMBKO KOraa K
ocuunnorpady noaknoyeH BHelwHUin USB-HakonuTtenb.

69



16. HacTpoiika cepBUCHbIX GyHKLMI

Haxxmnte KHonky UTILITY pgnAa Bbi30Ba MeHI0O HacTpoeK CepBUCHbIX
CUCTEMHBIX QYHKLUIA.

MULTIPURPOSE RUN
MeasURE| [Acauire | [sTorace
o STOP
(N7 X\
———
N | 1
=
- fCURsoq (D\SPLAY\lI fUTILITY1 |f AUTO 1
SELECT I I
(N ——

Puc. 52 ®yHKumoHanbHaa KHonka UTILITY

MeHto cepBuCHbIX GyHKUMIA (cTpaHuua 1) (Tab. 31):

MNapameTp meHo MG OnucaHne
3HaYeHuA

Mepexop K MeHto KoHdUrypauyum

cuctembl. K Hen oTHoCATCA
Cunctem yctaH cm. (Tabnuuy

ABTOKaNMObpPOBKa, CMCTEMHAsn
(System Config) 33)

MHdOpMaUKMA 1 oUNCTKa

nHbopmauum

pycckan, Bbi6op A3blka HTepdeiica.
Language (A3bIK) AHMNNCKNIA,
Lo J[locTynHbl pasHble A3bIKN
KUTaCKNi

Mepexop k MeHto GyHKLMUM
lopeH/HeroneH cM. (Tabnuupbl ﬂ:ﬁ_ycol(g B;)TFV?TZ‘E:TKF)O:: Zﬁssé 1
(Pass/Fail) 34-35) - 0P pasaeny 6.

«DyHKLMA JOMYCKOBOIrO KOHTPOSIA»

3a onMcaHmem npouenypbi.

MNepexop K MeHto 3anmcn
3anucb oM. (Tabnuupl EcigHZﬁrﬁagg:;aoningmer
(Recorder) 36-37) pasneny 1.

OCLMNOrPaMM» 3a OMMCaHNEM

npouenypsl.
Cnepytownin Mepexop Ha cnepytoLlyto CTpaHNLy
(Next) MEHI0
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MeHio cepBUCHBIX GyHKLMIA (CTpaHuua 2) (Tab. 32):

JocTtynHble

MapameTp meHo OnucaHne
3HaueHuA
BbIKJ1 (Off) BbiknioueHme yactoTomepa
Yactotomep
(Cymometer)
BKJ1(On) BknioueHne yactotomepa
leHepaTop NPAMOYroNbHOro
CUrHasna, 4acToTa CUrHasa MoXeT
MeaHgp (Square) 6bITb BblOpaHa 13 3HaueHnin 10
My, 100 Ny, 1 KMy, 10 KMy, a no
ymonuanuio coctasnset 1 Ky
Mepexop K MeHio ynpasneHuna
ABTO BbIGOP om. (ra6uuy ABTOMAaTNYECKMMY HaCTPOKaMu.
(AUTO set) 33) O6patnTech K pasgeny 16.3

«ABTOMaTUYeCKNe n3mepeHna» 3a
onuncaHvem npouenypbl

Hasap (Previous)

Bo3Bpat Ha NpefbiayLLyio CTpaHuLy

MeHto HacTpoKl

1 KOHPUrypauum cuctembl (tab. 33):

OCTYrMHble
MapameTp meHio focry OnucaHune
3HayeHua
SELECT 3anycKk GpyHKLMN aBTOKaNNOPOBKM
Camokannbp
(Self Adj) OTKNoUEHVE GYHKLMN
MENU
aBTOKaNM6POBKMN
Bbi30B Ha 3KpaH cncTemHomn
nHbopmaLu, BKNoYas AaHHble
0 MOJEnNH, BEPCM annapaTHoOro
Cuct nido obecneyeHuns, Bepcnmn
(Version) onepauroHHON CUCTEMbI U T.A.

Haxmute kHonky MENU, uto6bi
3aKpblTb OKHO C CUCTEMHOM
nHpopmaumen




Ounct nHdo CTupaHune coXxpaHeHHbIX B MamATh
(Clear Info) ocumnnorpada faHHbIX

Bo3BpalleHue K npeabiayLemy

Hasap (Back) MEHIo

16.1 OyHKLMA ponyckoBoro KoHTpona (Pass/Fail)

QyHKUMA [OMYCKOBOrO KOHTpONA «ropeH/He ropeH» («PASS/FAIL»)
Nno3BONAeT MPOBOAUTb MPOBEPKY BXOAHOTO CUrHana Ha COOTBETCTBUE
3afaHHOMY KpuTtepuio. PesynbtaT npoBepkm «He roaeH» (FAIL) cooTBeTcTBYeT
BbIXOAY CUrHana 3a mpefenbl, 3aflaHHble KpUTEprieM MPOBEPKM, TOrAa Kak
pesynbTtaT npoBepku «rofieH» («<PASS») noKasbiBaeT, UTo CUrHan yaoeneTsopsaeT
3aflaHHOMYy KpuTepuio. BbixogHoI pasbem fonyckoBoro KoHTpona (Pass/Fail
Out), pacnonoXeHHbln Ha 3afHei NaHenu ocuunnorpada, BbiAaeT curHan
pesynbTata AOoMNyCKOBOrO KOHTPOSA.

Pass/Fail Out
Pwvc. 53 BbixogHO pa3bemM AOMYCKOBOro KOHTPONA

HaxmuTe kHonky UTILITY a 3atem kKHomnKy F3 ans Bbi3oBa MeHI0 GyHKLMUN

[lOMYCKOBOTO KOHTPONA:

1) BkntoueHvie GyHKLMM AONYCKOBOrO KOHTponA. Haxkmute kHonky F1 ana
HaCTPOWIKN YCNOBWA FeHepaumn CUrHana pesysbrata AOMyCKOBOrO KOH-
Tpons;

2) [1nA HacTpOWKM YCNOBUI reHepaLnn CUrHana, Haxxmute KHormky F2. Mpu
Bblbope ycnosusa «He rogeH» (Fail), ocymnnorpad byaer reHepupoBaTb UM-
NyNbC Ha BbIXOAHOM MHTepdelice 1 3ByKOBOW CUTHas, eCv pe3ynbTaToM
nposepku byaeT «He roaeH». Mpu Bbibope ycnosus «roaeH» (Pass), ocumn-
norpa¢ 6yaet reHepupoBaTb UMMYJIbC Ha BbIXOJHOM NHTepdelice 1 3ByKO-
BOW CUTHan, eciin pe3ynbTaToM NPoBepKy OyaeT «rofeH»;

3) Bblbop UCTOYHMKa cUrHana AJif JOMYCKOBOrO KOHTPOMA: BONAUTE B MEHIO
bYHKLMM JONYCKOBOrO KOHTPONA 1 HaxmuTte F3 ana Bblbopa NCTOUHUKA
curHana;

4) WHdopmauma o6 oTobpakeHN pe3ynbTaToB: Ha Aucninee otobpaxatorcs
pe3ynbTaThl NPOBEPKY;
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5) Cnepgytowasa cTpaHMLa MeHIo;
6) Hactpoliika ycnoBuii ocTaHOBKU NpoBepKm (Tabnuua 34);
7) HacTpolika NoporoBoro 3HaueHus, BXOA B MEHIO HACTPOIKMN NOPOroBOro

3HayeHusA;

8) 3anycTute NnpoBepKy HaxaTnem KHonkm F1.

HacTpoiika ycnoBui ocTaHOBKM NpoBepku (Tab. 34):

MapameTp meHo

JocTtynHble
3HauyeHus

OnucaHne

Tvin ocTaHOBKM
(Stop Type)

loneH Bpema
(Pass times)

ABTOMaTMyecKas 0OCTaHOBKa
TeCTUPOBAHUA NOC/E AOCTUXKEHNA
3a[JaHHOTO MOPOroBOro 3HaYeHus
CYETUMKOM rofHbix PASS
(yBoBNeTBOPAOLMNX KPUTEPUIO
npoBepKu)

ABTOMaTUYeCKan OCTaHOBKa
TeCTUPOBaHNA Nocne AOCTUXEHNA
3alaHHOIro NOPOroBOro 3HayeHuA

Fall times
cyeTunKkom HerogHblx FAIL He
(yBoBNeTBOPAOLMX KPUTEPUIO
npoBepKM)
Ycnosue (When) >=, <= HacTtpoiika ycnoeusa ycTaHOBKM

Hactpoiika noporoBoro 3Ha4yeHus

Mopor cyeTUVKa ANA OCTAHOBKM C
(Threshold) NMOMOLLbI0 MHOTOPYHKLMOHaNbHOTO
perynsaTopa
Bo3BpalueHre Kk npegbigyuiemy
Hazap (Back) MeHIo (MeHI0 GYHKLMM JOMYCKOBOIO

KOHTponA)
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HacTpoiika kKputepus AonyckoBoro KoHTponsa (Tab. 35):

MNapameTp JoctynHble Onncanme
MEHI0 3HaueHua
Bbi6epwiTe curHan us kaHana
OnopHasa KaHan 1(CH1), CH1, CH2 nnun REFA ¢ 3apaHHbIMK
BOJIHA Kanan 2 (CH2), [OMNyCcKaMu Ha BepPTUKabHOE 1
(Ref Wave) OnopH A (REFA) | ropusoHTanbHoe OTK/IOHeHMe B
KayecTBe OMOPHOrO CHrHana
3arpy3utb BbI30B ONOpPHOW ocLMNIorpamMmmbl
(Reload) 13 NamaTn
BbibepuTe gonyctumoe
X Macka (X OTKJIOHEHMe MO roPU3oHTaNM C
Mask) MOMOLLbI0 MHOTOPYHKLMOHANbHOTO
perynatopa
Bbi6epuiTe gonyctumoe
Y Macka (Y OTK/IOHEHMe Mo BepPTUKanm ¢
Mask) MOMOLLbI0 MHOTOPYHKLMOHANbHOTO
perynatopa
Bo3BpalueHye K npegbigyLiemy
Hazap (Back) MeHIo (MeHto GpyHKLUM AONYCKOBOrO
KOHTpOnA)

16.2 3anucb ocymnnorpamm

OyHKUMA  3anucu

ocuunnorpamm

nossonsaer 3anncatb TeKyLyo

ocymnnorpammy Kagap 3a Kagpom B MOCTOAHHYIO NaMATb.

MeHt0 HaCcTPOIKKM 3anncK ocumnnorpamm (tab. 36):

MNapameTp JocTtynHble Onncanne
MEHI0 3HaYeHuA
KHonka 3anucn. Haxmute
Ha 3Ty KHOMKY A/14 3anycka
[ 3anmncu ocLMINIorpamMmbl.
Yrcno 3anrcaHHbIX IKPaHOB
0TOBPAXKAETCA HA IKpaHe.
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OcTaHoBKa 3anuncm

1. KHonka Bocnpown3seaeHns
3an1caHHO OCLMANOrPaMMbl

2. HaxkmuTe 3Ty KHOMKY ANA
3arycka BOCpon3BefeHus.

Homep Bocnpownssoanmoro

Kajipa oTobpa)kaeTca Ha IKpaHe.
MprocTaHOBUTL BOCNpOU3BEAeHe
MOXHO BpalleHnem
MHOTOGYHKLMOHaIbHOrO
perynatopa. Ecnu npogonxatb
BpaLlaTb Perynatop, KOHKPETHbI
Kafip ocuunnorpammbl byget
BOCMPOU3BOAUTLCA MHOTOKPaTHO.
3. Ecnv BaM Hy»HO NPOAOIXUTb
BOCMpPOU3BefeHmne Bcen
OCLUNNIOrpamMMbl, CHavasna HaxmuTe
kHonky I, a 3aTem KHOMKy P>,

4. 3anncatb MOXHO Ao 1000 kappoB
[laHHbIX.

[foctyn
(Save/Load)

ITa GpyHKUMA JOCTYMHA
nonb3oBaTeNAM, TONbKO KOrAa
K ocymnnorpady nogkoueH
USB-Hakonutenb. Mepexop K
cnepytoLemy MeHio.

Hazap (Back)

Bo3sBpalueHye K npegpbigyLiemy
MeHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
bYHKLMN).
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MeHio gocTyna K 3anucu ocyunnorpamm (ta6. 37):

MapameT OCTYMHble
p P e OnucaHne
MEHI0 3HaueHua
3a onvcaHnem npouenypbl
Nma danna obpatutech K pasgeny
(File name) «PepakTpoBaHue Ha3BaHUsA
c|>a17|na».
CoxpaHeHue 3anncaHHomn
CoxpaHunTb .
OCLUNIOrPamMMbl Ha BHELLHWIA
(Save)
HakonuTenb
3arpy3utb BbI30B cOXpaHeHHOW Ha BHELLHWIA
(Load) HaKonuTesb OCLUINIorpammbl
Bo3BpalueHue K npegbigyLiemy
Hazap (Back) MEHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUWR)

16.3 YnpaBneHne aBTomMaTN4eCcKol HaCTPOIKOMN

HaxmuTe KHonKy AUTO, utobbl akTBMPOBaTh GYHKLMIO aBTOMATUYECKOW
HaCTPOIKM ocumnnorpammbl. Ytobbl chopmmposaTb Hanbonee yaobHbI Ana
HabniopgeHua Bug, ocymiorpad B 3aBUCMMOCTM OT MapameTpoB BXOAHOTO
CUrHasna aBTOMaTMYeCKu NOACTpamBaeT BepTMKaNibHYIO U FOPU30OHTaNbHYIO
pasBepTKy M pexum 3anycka. B ocuwmnnorpade pna nonb3osatenen
npeAycMoTpeHa BO3MOXHOCTb YCTAHOBKM pPAAa NapameTpoB  GyHKLMK
ABTOMATMYECKOWN HACTPOMKMU.

MeHio ynpaBneHua napameTpamu aBTomaTnueckrx Hactpoek (AUTO)
(Tab. 38):

MapameT OCTYMHble
p p s OnwucaHne
MeHI0 3HayeHuna
HacTtpoiikn kaHanoB cbpacbiBatoTcs
OtkpbITo Ha HaCTPOWKM NO YMONYaHWIO
(Free Off) P Y

HacTp KaHan nocne BKYeHNa pyHKumMmn AUTO
(Channel Set)

HacTpowkn KaHanoB coxpaHATCA
HEeN3MeHHbIMM NOCHe BKOYEHWSA
dyHKummn AUTO

3aKpbITO
(Lock On)
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PeXxum HakonneHns AaHHbIX
OTKDBITO CUrHana aBToMaTyecku
(Fre:Off) N3MeHAETCA Ha HOPMaJTbHYO
HacTp BbI6Op BbIGOPKY nocsie BKNoYeHNs
(Acquire) dyHKummn AUTO
3aKphiTo Pexxum HakonneHns AaHHbIX
(Lock On) CUrHasa OCTaeTCA HeM3MEHHbIMMN
nocsne BktoueHnsa ¢yHKummn AUTO
Pexxum HakonneHns AaHHbIX
OTKpbITO CUrHana aBToMaTnyecku
(Free Off) N3MEeHAETCA 3anyck Nno GPoHTy
Ha_CTp 3anyck nocne BktoueHns ¢yHkummn AUTO
(Trigger)
3aKDbITO Pexnm 3anycka octaetca
(Loc?( on) HeV3MEHHbIM MOC/Ie BKIIIOUYEHMs
dyHKumn AUTO
OTKpbITO OyHkuma AUTO npumeHsaeTca Ko
neHT curH (Free Off) BCEM KaHaflam
(Signal) 3aKpbiTO OyHkuma AUTO npumeHsetcs
(Lock On) TONbKO K OTKPbITbIM KaHanam
Hasag (Back) Bo3BpalleHue B npeabiayliee
MeHo

17. Mpoune PpyHKLMOHaNbHbIe KHOMKN

17.1 ABTomaTnyecKana HacTpoiika (AUTO)

B pexume aBTOMaTUueCKOW HACTPOWKM ocuunnorpad aBToMaTMUeCKn
Bbl6MpaeT KoapdULMEeHTbl pPasBEPTKM, CMELeHUA W MapameTpbl 3anycka
B COOTBETCTBMM C TapameTpamy BXOAHOrO CWUrHana AnA nonyyeHua
ONTUMaNbHOrO  BMAA  ocuMAnorpammbl.  [lnAa  BKAloueHuA  GyHKLMK
aBTOMaTNYeCKON HaCTPONKK HaxkmuTe KHonKy AUTO.

ABTOMaTMYeCKas  HacCTpoiKa  OCLMANOrpamMMbl  MPUMEHWMa  Npu
cnepyoLWwmx yCnoBuax:

1) Pexum aBTOMaTU4eCKOW HacTpoiku ypobeH pana dopmmpoBaHus
OCLMINIONPAaMM NPOCTbIX OAHOYACTOTHbBIX CUFHANOB, HO He MOAXOAUT ANA
CJIOXHbIX KOMOMHUPOBAHHbIX CUTHANOB;

2) CwrHan pomKeH NMeTb YacToTy He Huke 20 Tu, amnautyay He MeHbLue 30
MB.
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Tab.39:

QyHKUMA

HacTtpoiika

Pexxum HakonneHua AaHHbIX

O6blyHas BbibOpKa

Mopmart oTobpaKeHNs

YT

lMonoxeHwre no ropusoHTann

ABTOMaTUYecKan HaCTpO!;IKa B
COOTBETCTBMM C YaCTOTOW CUrHana

KoadbdnumeHT ropnsoHTanbHom
pasBepTKM (c/pen)

YcTaHaBNMBaEeTCs B COOTBETCTBUM C
YacToToN curHana

Pa3BA3ka NYCKOBOro curHana

CBA3b no MNOCTOAHHOMY TOKY

3agepKka 3anycka

MwuH1ManbHoe 3HaueHne

ypOBeHb 3anycka

YctaHoBneH Ha 50%

Pexunm 3anycka

ABTOMaTUYECKNI

MCTOUYHMK NyCKOBOro curHana

Mo ymonuaHuio nepBbIi KaHan
(CH1), Ho ecnni B NepBOM KaHane
(CH1) curnan otcyTcTBYyeT, @ BO
BTOpoM KaHane (CH2) npucytcrsyer,
TO B KayecTBe NCTOYHMKA
ycTaHaBNMBaeTCA BTOPOI KaHan
(CHT)

Tun 3anycka

Mo ¢poHTy

HaknoH ¢ppoHTa nyckoBoro curHana

Hapactaiowuin ppoHT

MNMonoca nponyckaHuA
BEPTVKANbHOrO KaHana

MonHana

KoadduumneHT BepTrKanbHoM
pa3BepTku (B/gen)

YcTaHaBNMBaeTCA B COOTBETCTBUM C
aMnanTyAon curHana

MpumeyaHne:

Korga asTomMartu4veckas

HaCTpOVIKa ocuyunnnorpamMmmbl

Bbl6paHa no ymon4vaHwuio, 0T06pa)KeHVIe ocumnnorpamMmmbl BbIMONHAETCA C
YKa3aHHbIMU B Tabnuue Bbiwe HacTpomKamu.

17.2 Knonka RUN/STOP

KHonka RUN/STOP pacnonoxeHa Ha nepepHei naHenu ocuunnorpada.
Korpa 3Ta KHOMKa Ha)aTa, 3aropaeTcs 3e/eHblii IHAMKATOP, NMOKa3blBaloLwmii,
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yTo ocumnnorpad HaxoamTca B coctoaHun 3anycka (RUN). Mpu nosTopHOM
Ha)XaTMN KHOMKW 3aropaeTcs KPacHbli MHAWMKATOpP, MOKa3blBaloWMiA, 4To
ocymnnorpad HaxoauTCcs B COCTOSHWM ocTaHOBKM (STOP). B coctoaHumn
3anycka (RUN) ocuyunnorpad npou3BOAWUT HeMpepbiBHYO perncrpaumio
BXO[JHOTO CWUrHana, B BepXHel 4acTu 3KpaHa noasndetca Hagnucb AUTO.
B coctosiHum octaHoBKM (STOP) cb0p HaHHbIX CMrHana npeKkpallaeTcs, a B
BepXHeN YacTu 3KpaHa noasnaeTca Hagnucb STOP. icnonb3yite kHonky RUN/
STOP ans nepeknioyeHna coctoaHnm 3anycka (RUN) n octaHoBku (STOP).

17.3 MeHio cnpaBku HELP

HaxmuTe kHonky HELP, uTo6bl Bbi3BaTb MeHI0 paboTbl co cnpasKoii. [Mocne
3TOrO MPU Ha)kaTun N0OOIN KHOMKM Ha dKpaHe MoABUTCA UHdopMauma o
Ha3HayYeHUN 3TOM KHOMKM.

17.4 O6HOBNEHNE OnepaLoOHHOI CMCTEMbI
OyHKUMA 3arpy3kn onepaunoHHoin cuctembl ¢ USB-Hakonutensa genaet
npouenypy o6HOBNeHNA npotye 1 6onee rmbKon. [1NA CNONb30BaHWA 3TOW

DYHKLMM BbINONHWTE CrieaytoLime AeNCTBUA:

1) 3arpysuTe 13 MHTEPHETa YCTAHOBOYHbIN paiin OGHOBNEHNA U COXpaHUTe
ero Ha USB-HakonuTene.

2) BobiknounTe ocumnnorpad m BctaBbTe USB-Hakonutenb B mopt USB, a
3aTem BKouuTe ocuunnorpad.

3) Ecnu Ha USB-HakonwuTene coxpaHeH TONbKO OAWMH YCTaHOBOYHbIN daiin,
TO Ha 3KpaHe ocyuanorpada NoABUTCA MHTePENC C BOMPOCOM, HY>KHO
1IN BbINONHMTL 06HOBNEHME (“whether or not update”). HaxmuTte KHOMKy
F3, utobbl 3anyctutb npouecc obHosneHnA. Ecnm Ha USB-Hakonutene
XpaHATCA ABa UK 6onee yCTaHOBOYHbIX (aiinoB, Ha SKpaHe NOABUTCA
nHTepdeiic Bbibop Tpebyemoro ¢aitna. Haxmute KHonky F1, uTo6bI
BbI6pPaTb YCTAHOBOYHbIN daiin AnA OGHOBNEHNA CUCTEMbI, 1 KHOMKY F3,
4TO6bI 3aMyCTUTL OOHOBEHME.

4) Korpa yctaHoBKa OOHOBNeHMe 3aBeplueHa, MOABWTCA BCMblBalOLlee
coobleHre 06 ycnewHom obHoBneHun. OTcoeanHnTe USB HakonuTenb 1
BbIKNouMTe ocumnnorpad. Mpoueaypa 06HOBNEHUA 3aKaHUMBaAETCA NP
cnepytoLiem BKIloYeHUN ocymnnorpada.

MpumeyaHnsa:

« Tpouecc 06HOBNEHNA 3aHMaET 0KoNo 10 cekyHf;

+ He Bblknovante ocuunnorpad M He oTcoeauHsante ot Hero USB
HakonuTenb, Koraga nporpamMma OGHOBNAETCA, MHaye OOGHOBNEHWE
COPBETCA U MOTYT BO3HVKHYTb HenpecKasyemble oWwmnoKy;
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«  EcnunobHoBneHvie He yaanoch, BbikniounTte ocuunnorpad. 3atem Bkaoumte
ocuumnnorpad, 4tobbl 3anycTTb 06HOBNEHNE CHOBA.

18. MpakTnyeckne npumepbl

Mpumep 1: N3mepeHme NPoCTbIX cUrHanoB. HabnogeHne 1 nsmepeHne
He V3BECTHOrO 3apaHee CUrHara, a Takxe 6bICTpoe oTobpakeHUe Ha fucnnee
1 3MEPEHVIE Ero YacToTbl 1 pasMaxa.

[1ns 6bICTPOro 0TO6paXKeHVA CMrHana BbINONHWTE CleayloLme AeNCTBUA:

1) B MeHI0 HaCcTPOWKM NMPO6HMKa ycTaHOBUTE KOIPULIMEHT ocnabneHns Ha
3HaueHune 10X 1 yCTaHOBMTE NepekKsioyaTesib Ha MPOGHUKE B NONOXKEHNE
10X.

2) MNopcoenmHnTe NPO6HKK OT NepBoro KaHana (CH1) kK namepsemolii cxeme.

3) Haxmute kHomKy AUTO. Ocuwmnnorpad BbIMOAHWT aBTOMATUYeCKYto
ONTUMM3ALMIO  OTOOPaXKEHWA  OCLMMNIOrPaMMbl 1MoL M3MepseMbIit
curHan. Tenepb Bbl MOXeTe MPOU3BOAWTL AanbHENLY0 PeryampoBKy
BEPTMKANbHOTO W TOPM3OHTANbHOTO [MANasoHoB ANA  MONyYeHus
Xenaemoro ByAa OCLMANOrpaMmbl.

ABTOMaTMYECKOe U3MepeHMe BPEeMEHHbIX MapameTpoB 1 MapameTpoB
HanpsaxeHnA curHana.  Ocuunnorpad nossonser npoun3BoOANTb
aBTOMaTMYeCKne W3MEpPeHUA MnapameTpoB OONbWUHCTBA UCCIEeRyeMbIX
curHanoB. [InA un3MepeHMA 4acTOTbl WM pas3maxa CWrHana BbINOSHWTE
cnepyoue JencTBUA:

1) Haxmute kHonky MEASURE pgna oTobpaxeHnAa MeHIo aBTOMaTUuecKux
N3MepeHunn.

2) HaxmuTe KHOMKy F4 ans BxoAa B MeHio Bbibopa Tuna nsmepeHui.

3) C nomolubto MHOrOGYHKLMOHANIbHOTO perynAatopa nepemectute Kypcop
BblI6Opa Ha pa3Max CUrHana u 3aTeM HaXXM1Te Ha MHOTOQYHKLIMOHamNbHbIN
perynaTop, YTo6bl NOATBEPAUTL BbIGOP 3TOro Napamerpa.

4) AHanorunyHo wary (3) nepemectuTe Kypcop Bbl6opa Ha YacToTy 1 3aTem
HaXXMUTE Ha MHOTOGYHKLVMOHANbHbIV Perynatop, 4tobbl NMoaTBEPAUTbL
BbI6OP 3TOro Napamerpa.

5) Haxmute KHOMKy F4 unm kHonky MENU, 4To6bl 3aKpbiTb OKHO Bbl6Opa
n3mepsAemblx napameTpoB. [locne 3Toro Ha pAucnnee otobpasarca
M3MepeHHble 3HaYeHNA pa3Maxa M YacToTbl, KaK NMOKa3aHO Ha PUCYHKe
HUXe.
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MEASURE

Puc. 54 ABTomaTnyeckune nsmepeHuna

Mpumep 2: HabnioaeHne 3afepXKKN NPU NPOXOXKAECHUN CUHYCOUAANb-

Horo curHana no yenu. Kak 1 B npefbiyLiem npumepe, yctaHoBuTe Kodpdu-
LMEeHT ocflabneHmns curHana Ha NnpobHMKe 1 B MeHI0 HaCTPOWKMN NPOBHMKa Ha
10X. MopkniounTe BXOA Nepsoro kaHana (CH1) K BXOgHOMY KOHTaKTy Lenw, a
BX0f BTOporo KaHana (CH2) kK BbIXOgHOMY KOHTaKTY Lienu.

OTobparkeHune crrHanos B KaHanax CH1 n CH2:

HaxkmmTe kHonky AUTO.

MopcTpoiiTe ropU3oHTasNbHbIN 1 BEPTUKANbHBIN A1ana3oHbl Takum obpa-
30M, YTOObI MONTYYUTD >KeNlaemblil BUS OCLUNOrPaMMBbl.

Haxmute kHonky CH1, uto6bl BbIGpaTh curHan nepsoro kaHana (CH1).
OTperynupyiTe nonoKeHne ocumnnorpaMmmbl nepeoro kaHana (CH1) no
BEPTUKany NOBOPOTOM PErynaTopa BepTuKasbHOro CMeLleHUA.

HaxmuTe KHonky CH2 ans Bbibopa curHana 13 BToporo kaHana (CH2). Axa-
NOTMYHO OMMCAHHOMY Ha Lware (1) NoACTPONTE CMeLLeHre OCUUIorpam-
Mbl BTOpOro KaHana (CH2) no Beptukanu Tak, 4Tobbl OCLMINOrPaMMbl He
nepeKpbIBaNNChb. ITo 06nerynT ux HabnogeHve.

Vi3mepeHne 3aaepKK1 Npu NPOXOXKAEHUM CUHYCOVMAANBbHOMO CUrHana no

uenmun Ha6ﬂIO,ElEHVIE M3MEHEHMA ocuunnNnorpamMmmbl:

1)
2)

[lnA aBTOMaTUYECKOro M3MEPEHUNA 3aflePXKKM:
HaxmuTe kHonky MEASURE gna oTobpa)eHuns MeHI0 aBTOMaTNYeCKX 13-
MepEeHUN.
HaxmuTe KHonKy F1, ansa Toro ytobbl ycTaHOBUTH NepBblil KaHan (CHT) B
KayecTBe rMaBHOro.
HaxmuTe kKHonKy F2, ana Toro 4tobbl ycTaHOBWTL BTOpON KaHan (CH2) B
KayecTBe BTOPOCTENEeHHOrOo.
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5) HaxmuTte KHoONKy F4 ansa Bxofa B MeHo Bblbopa TvMna n3MepeHuit, ¢ momo-
bl MHOTOGYHKLIMOHANIbHOTO perynaTopa nepemectute Kypcop Bblibopa
Ha napameTtp RiseDelay (Bpems HapacTaHusA) 1 3aTeM HaXKMUTE Ha MHOTO-
bYHKUMOHaNbHbIN perynatop, Utobbl NOATBEPANTb BbIOOP 3TOro napame-
Tpa.

6) Haxmute F4 nnn MENU, uTo6bl 3aKpbiTb OKHO Bbi6Opa M3MepsAeMbIx Napa-
MeTpOB.

Mocne 3Toro BennumMHa 3afepXKr 0TobpasnTCa Ha 3KpaHe ocuyunnorpada
(prcyHoK 55).

WEASURE

Puc. 55 - 3apgepkka curHana

Mpumep 3. O6HapyKeHne ofMHOYHOTO curHana. OcobeHHOCTb 1 npe-
MMYLLECTBO LIMGPOBbIX 3aMOMUHAIOLWNX OCLMANOrPadoB COCTOUT B BO3MOX-
HOCTV paboTbl C HeneproANYECKUMU CUrHanamu, TakUMK Kak OTAeslbHble
MMMYNbCbl U BbIGPOCHI. [151A 06HapyeHUA OANHOUYHOTO CUTHaNa Bbl AOSKHbI
BJlafleTb HEKOTOPOII NpeaBapuUTenbHON NHGopmaLmein 06 3TOM curHane, yTo-
6bl YCTaHOBUTb YPOBEHb 3arycKa W TN ¢ppoHTa. Hanpumep, ecnm umnynsbe
npepcrTaBnAeT coboit nornyecknii curian TTL, ypoBeHb 3anycka Hy>KHO ycTa-
HOBUTb NPUMePHO Ha 2B, 1 BbI6paTb 3amyck No HapacTatowemy GpoHTy. Ecnn
Bbl He yBepeHbl B XapakTepe CUrHana, To Ana onpefeneHna ypoBHA 3anycka
1 TMNa $poHTa Bbl MOXKeTe HabnoAaTb ero B pexmme aBTOMaTUYeCKOro unm
HOPManbHOro 3arnycka.

Kak v B npefbigyliem npumepe, yCTaHoBUTE KO3GOUUMEHT ocnabneHus
CUrHasna Ha NPo6HYIKe 1 B MEHIO HAaCTPOKYM NPo6HMKa Ha 10X.
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BbINosHMTE HAaCTPOIIKY 3anycKa:

1) Haxmute kHonky TRIG MENU B 30He ynpaBneHusa 3anyckom AJis BXOAa B

MeHI0 HaCTPOWNKM 3anycka.

2) B 3ToM MeHio ucnosnb3yiite nogmeHto F1-F5 ana yctaHoBKM Tuna 3anycka

EDGE (3anyck no ¢ppoHTy), UCTOUHMKa NYCKOBOTO curHana Ha CH1, HaknoH
¢dpoHTa Ha RISING (HapacTatowmit), pexuma 3anycka Ha SINGLE (oanHou-
HblIi1), 1 Pa3BA3KK 3anycka Ha AC (pa3BA3Ka No nepeMeHHOMY TOKY).

3) OTperJ'IVIpyI;ITe BepPTUKaJIbHYO U TOPU3OHTAJIbHYIO LWWKasbl ANA JOCTUXe-

HMA NoaxopaALlero Mmacwraba.

4) YctaHOBUTE Xenaemblil ypOoBeHb 3anycka noBopoTom perynatopa TRIGGER

5)

LEVEL..

Haxkmmte kHonky RUN/STOP n poxpautechb curHana, yaoBneTBopsAoLLero
3aflaHHbIM YCNIOBMAM 3anycka. Ecnm Kakon-nmbo curHan AoCTUr yCTaHoB-
NEeHHOro YPOBHA 3arycKa, C1cTema NPoBeAeT OAHOKPATHYIO BbIOOPKY AaH-
HbIX 1 OTOBPA3UT ocumNorpammy Ha gvcrnee. C NOMOLLbIO 3TON GYHKLMUM
Bbl JIerko MoxeTe 06HapyXuTb ntoboe cnyyanHoe cobbitne. Hanpumep,
TakK MOXHO OTCNEANTb HEOXKMAAHHDIN BbIGPOC CO CPaBHUTENbHO GObLLON
aMMINTY[OW: YCTaHOBMTE YPOBEHb 3amycka HEMHOTO Bbllle HOPMaJSibHOro
ypoBHA curHana. Haxxmmte kHonky RUN/STOP un xpauTe. Koraa noasutca
BbIOPOC, aBTOMaTMYeCKu cpaboTaeT 3amnyck, U HeMe[leHHO 3anuileTcs
ocumnnorpaMma o 1 nocne MOMeHTa 3anycka. Bpawiaa perynatop ropu-
30HTanbHoro cmelyeHna POSITION B 30He ynpaBieHVA rOpU30OHTaNIbHOWN
pa3BepTKOW Ha nepedHell NaHenu, Bbl MOXeTe MEHATb MONOXeHWe MO-
MeHTa 3arnycka Ha ropM30HTasIbHOW LWKane AA NoayyYeHnA 3anycka C oT-
puuaTenbHOW 3aAePXKKO PasfIMYHOM ANNTENbHOCTH, YTO NO3BOMUT NIETKO
paccMoTPeTb y4acToK OCLMINOrpaMmbl o Bbibpoca.

stop [M 1oone 3ATYCK
Tun
., opor
Vicrosmmx
Kanant
Pasenaa
Tocr
Pexim

Omopar

Tun dpporira

Pactyupit

Puc. 56 OgnHOYHbIN curHan
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Mpumep 4: MopasBneHne 6enoro wyma B curHane. Eciv nsmepaembii
CUrHan CofepXuUT 6enbli LWyMm, Bbl MOXeTe HacTPouTb ocuunnorpad Takum
06pasom, YTobbl OTCEUb WM YMEHbBLINTDL LWYM TaK, YTO OH He cO3[acT romex
[NA aHanu3sa curHana.

Kak 1 B npefbigylem npumMepe, yctaHoBuUte KoapduLMeHT ocnabneHus
CUrHana Ha NpobHUKe 1 B MEHIO HACTPOWKM NPo6HKKa Ha 10X. MoganTe cur-
Han Ha BXxop ocuyunnorpada, 4tobbl 06ecreynTb CTabUnbHY OCLMAOrPaMmy.
YnyuLieHue 3anycka C MOMOLLbIO HACTPOIKYM pa3BA3KYM 3arycka.

1) Haxmute kHonKy TRIG MENU B 30He ynpaBneHuWs 3anyckoM AnA Bbl30Ba
MeHI0 HaCTPOWNKM 3anycka.

2) YctaHoBute napametp TRIGGER COUPLING (pa3Ba3ska 3amnycka) Ha 3Ha-
yeHue Low Frequency Holdoff (nopaBneHve Huskux uyactor) mnm High
Frequency Holdoff (nopaBneHne Bbicoknx vacTort). Mpu BbiGOpe nopa-
BIEHUA HW3KMX YacCTOT CMIHan MpOMyCKaeTca Yyepes BbICOKOYACTOTHbIN
dunbTp. OH OTCEKaeT cocTaBnAloLME CUTHANA C YacToTamu Huxe 80 Kl
nponyckaeT 6onee BbICOKOUACTOTHbIE KOMMOHEHTbI. Ecin BbIGpaHo nopa-
BJIEHME BbICOKMX YaCTOT, yCTaHABNMBAETCA HU3KOYACTOTHBIN GUNLTP, OTCe-
KaloLLMin coCTaBnsoLMe CMrHaNa ¢ Yactotamu Bbiwwe 80 Kl 1 nponyckaet
60s1ee HU3KOUACTOTHbIE KOMMOHEHTbI. Bblibupasa Low Frequency Holdoff
nnu High Frequency Holdoff, Bbl MoXeTe nofaBuTb HU3KOYACTOTHbIV UK
BbICOKOYACTOTHBII LYM COOTBETCTBEHHO, 1 JOOUTLCA CTabubHOrO 3arny-
cKa.

0
F: 1.12946kHz Pex

Bubopea
s P

Pexum esiboprn

BbicTp BGop

BLIKT

500mV 1X 2 0 - -

Puc. 57 NMopasneHne 6enoro Wwyma B curHane
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Ocna6neHue wyma npu oTo6paKeHnN € NOMOLLbIO HACTPOIKN peXxn-
Ma perucrpauumn curHana. Ecnm nsmepsaembiii CvirHan conepXuT 6enblii Lym,
1 B pe3ynbTaTe OCLMUNorpamMma MMeeT CIINLLKOM HU3KOEe KauecTBO, Bbl MOXKeTe
MCMONb30BaTb PEXUM PErNCTPaLMK CUrHana ¢ ycpeAHeHneM, NO3BONAIOLMNIA
0CnabnTb Genblii LWYM NPy OTOBPaXEHUN, @ TakKe Pa3mMep OCLMIOrPaMMbl
AnA obneryeHna HabofeHNA 1 n3MepeHunii. B pesynbrate ycpeaHeHVA 6enbiit
LUYM YMEHbLLAETCA, U AeTanun OCLUIIOrPamMmMbl CTAaHOBATCA NyyLle BUAHbI.

1) Haxmute kHonky ACQUIRE B 30He MeHI0 Ha nepefAHel naHenu Ans Bbi3oBa
MEHIO HaCTPOWKM perncTpaummn curHana.

2) HaxmuTe KHOMKy F1 MeHto anA yctaHoBKM 3HaueHua AVERAGE (cpepHee)
ANA PeXMMa HaKoMIeHWs AaHHbIX, @ 3aTeM HaXmuTe KHomnKy F1 ans Bbibo-
pa KonnyecTBa ycpeaHAeMbIX OCLMINIOrPaMm U3 pAfaa cTeneHel no ocHo-
BaHWIO 2, OT 2 f0 256, BapbrpyA 3TO 3Ha4YeHne Ao Tex nop, NoKa Bbl He No-
nyunTe XKenaemyto ocLMIIorpaMmy, Kotopas yAaoBIeTBOPUT MeloLeca
TpeboBaHUA K HAGNIOAEHNIO Y N3MEPEHUAM.

Punic. 58 CurHan ¢ nogasieHHbIM LYMOM

A B peXxvime pernctpaumm curHana ¢ ycpeAHeHmem ocyunorpamma ob-
HOBJIAETCA Ha AMCMIIEE C MEHbLUEN YaCTOTON. ITO HOPMAsbHO.

Mpumep 5: icnonb3oBaHne KypcopoB ANs BbIMONHEHUA N3MEepPeHuIl.
Ocuwnnorpad no3sosseT aBTOMaTUYeCKn 13mMepATb 28 NapameTpoB CUrHana.
Bce aBTOMaTMUeCKM U3MEPSIEMbIE MAPAMETPbI TAKKE MOTYT 6bITb U3MEPEHbI C
MOMOLLbIO KyPCOPOB. /Icnonb3ys Kypcopbl, Bbl MOXeTe GbICTPO N3MepUTb Bpe-
MEHHbIE MapameTpbl 1 MapaMeTPbl HAMPSKEHVSA OCLMIINIOrPaMMbI.
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WsmepeHue wara HanpsXeHNA B OAHOI CTYMeHN CTYNeHYaToro cur-
Hana. [Ina n3MepeHunA LWwara HanpsKeHna B OQHOWN CTyNeHW CTyneH4yaToro
CUrHana BbIMOSIHWTE Crefylolme AeicTBIA:

1) Haxmute kHornky CURSOR asisi Bbi30Ba MeHIO KYPCOPHbBIX M3MEPEHHIA.

2) HaxmuTe kKHonKy F1 gna yctaHOBKM Tna Kypcopa Ha 3HauveHue VOLTAGE
(HanpsxeHue).

3) TMoBOPOTOM MHOFOMYHKLMOHANbHOTO perynaTopa ycraHoBute Kypcop 1
Ha HUXKHUIA ypOBeHb BbIOPAHHO CTyMeHN B OCLMIIIOrpaMme CTyrneHyaTo-
ro curHana.

4) Haxmute SELECT gna Bbibopa Kypcopa, 3aTeM NOBOPOTOM MHOTOdYHKL-
OHasIbHOTrO perynATopa yCTaHOBWTE KypCOp 2 Ha BEPXHWI YPOBEHb Bbl-
6paHHOI CTyneHy B OCLMIIOrpaMme CTyneH4YaToro curHana.

B MeHI0 Kypcopa aBToMaTuyecky oTobpasutca BennumHa AV, To ecTb pas-
HOCTb NOTEHLMANIOB MeXAY YPOBHAMM BbIOPAHHON CTYNeHN

Avnniyna

Pexm

Puc. 59 KypcopHoe nsmepeHme 4acToTbl curHana

MpumeyaHue: Npy NCMONb30BaHUN KypPCOPOB AJA N3MEPEHUA BPEMEHW,
cnepyiTe TONbKO Wary 2 1 yCTaHOBWTe TUM Kypcopa Ha 3HayeHune TIME.

19. CucteMHble co06LEeHNs, MOUCK U YCTPaHeHne HencnpaBHOCTeN.

19.1 OnncaHme CUCTeMHbIX COOGLEeHNI

Adjustment at Ultimate Limit (BbIxoa Ha npeaen AnanasoHa HacTpoA-
Kn). 370 coobuieHrie MHGOPMUPYET O TOM, YTO PEryAaTop B TEKYLIEM COCTO-
AHUW AOCTWT NPeAena AManasoHa HacTPomKuW. [anbHenlan perynmposka B
[IaHHOM HarnpaBsfieHn HeBo3MoXxHa. CoobLeHne NoABAAETCA, Koraa 4ocTura-
10T NPEAENbHOro 3HaueHVA KO3GOULMEHTbI BEPTUKANIbHOW 1 TOPU3OHTASIbHON
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pa3BepTKM, CMeLLieHMe Mo ropu3oHTann 1 No BepTUKany, ypoBeHb 3anycka.

USB Device unplugged (USB-ycTpoiicTBo oTcoefnHeHo). 9To cooblie-
Hue noasnaetca, ecnv USB-HakonuTenb He NofKIoueH K ocuunnorpady

USB Screen Shot. 510 coobuleHVe NOABAAETCA NPU HaXKaTUU KHOMKU
PrtSc.

USB File Save. 310 coobuieHe NOABNAETCA Ha SKpaHe ocuumnnorpada npu
COXpPaHeHUV OCLUNOrPamMbl.

No signal in channel. 3To coobLieHne noaABnAeTCA Nocie NPoBeAeHUA aB-
TOMaTUYeCKON HaCTPOMKK, eCiv Ha BXOfA ocuunnorpada nopaeTca CANLLKOM
cnabblii CMrHas, CIMWKOM MeANEHHO MEeHAIOLWMNINCA CUTHAM, UIN €Cn CUrHan
B KaHasne oTCyTCTBYeT.

19.2 Nounck n ycTpaHeHne HencnpaBHoOCTeN
Ha akpaHe He noaBnAetca ocuyunnorpamma. Ecnv Ha gucnnee He no-
ABNAGTCA OCLMAOrPaMMa Nocse Toro, Kak 3anylieHa perncrtpauua curHana,
NMOAAHHOrO Ha BXOA ocumnnorpada, BbINONHWTE CeaytoLme AefcTBUA:
1) MpoBepbTe, NPaBWUIbHO N NOACOEANHEH MPOGHUK K aHaIOrOBOMY BXOAY
ocumnnorpada.
2) [MpoBepbTe, NOACOEAVHEH NN Kabenb, NepeaatoLnin CUrHan, K aHanoroso-
My Bxofy ocuunnorpada.
MpoBepbTe, BKNIOYEH /11 BXOJHOWN KaHasl, Ha KOTOPbIV NoAaH curHan.
MopcoeanHUTe NPOBHMK K BbIXOAY CUrHana KoOMMeHcaumm npobHnKa Ha
ocuumnnorpade 1 NpoBepbTe COCTOAHVE NPOBHMKA.
5) MMpoBepbTe, NPUCYTCTBYET NI CUrHan B obcieayemon Lenu.
HaxkmnTe kHonky AUTO ana nepe3anycka npoLecca pernctpaumm curHa-
na.

L

o

Mpo6nema TecTUpOBaHUA HanpsKeHUA. /I3MepeHHOe 3HauyeHMe am-
NANTYAbI HanpsxeHna B 10 pa3 6onblue 1 MeHbLUe, YeM AENCTBUTENIbHOE
3HaueHue:

1) TpoBepbTe, COOTBETCTBYET N KOIPPULMEHT OCnabneHns, BbIOPaHHbIN

ANA [AaHHOTO KaHana, Ko3pouuMeHTy ocnabneHns, YCTaHOBIEHHOIO Ha

Npo6HYKe.

OTcyTCcTBME CTabUAbHOrO 3amnycka, ocyuiorpaMmma orto6paxcaetca

Ha Amncnnee HecTabunbHo:

1) TpoBepbTe HACTPOIKY NCTOUHIMKa MYCKOBOrO CUrHana (Source) B MeHI0 Ha-
CTPOVIKM 3anycKa. Y4oCToBepbTeCh B TOM, YTO OH COOTBETCTBYET KaHasy, Ha
KOTOPbIN [JEeNCTBUTENBHO NOJAETCA CUTHAN.

2) MposepbTe TMN 3anycka: Mcnonb3yiite 3anyck no ¢poHTy (Edge) ana
006bIYHbIX CMrHanoB. CTabunbHoe OTobpaKeHNe OCLUUNOrPaMMbl JOCTH-
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raeTcA ToNbKO NPU NPaBUIbHO BbIBPaHHOM peXxume 3anycka.
Monpobyiite cMeHUTb TN pa3BA3KK Bxoaa KaHana (Coupling) Ha pa3BsAs-
Ky ¢ nogasneHunem Bbicokux (High Frequency Holdoff) nnu Huskmx (Low
Frequency Holdoff) yacToT, ansa Toro uto6bl OTGMALTPOBATL BbICOKOYA-
CTOTHBIA UV HU3KOYACTOTHBIN LUYM, KOTOPbIV MOXET CTaTb NMOMeXoii CTa-
6VIbHOMY 3aMyCKy.

CKOpPOCTb 0GHOBNEHMNA OCLUNNIOrPaMMbl CIMLUKOM HU3Kasn:

C nomouybto kHonkn ACQUIRE npoBepbTe, He YCTaHOBIEH N PEXUM Bbl-
6OPKM AaHHbIX Ha PEXMM BbIBOPKU C ycpeaHeHneM (Average), u ecnv 310
TaK, TO He CJIMWWKOM N1 6OJbLIOE YMCAIO YCPe[HEHWI 3a[laHO B HACTPOM-
Kax.

[nA NOBbIWEHNA YacTOTbl OOHOBNEHMA OCLMUNONPaMMbl Bbl MOXeTe
YMEHbBLUUTD YNCIO OCLMUANOTPaMM, MO KOTOPbIM MPOM3BOAUTCA YCPefHe-
HWe 1nn BbIGpaTb APYro METOA PerncTpaummn curHana, Hanpumep, pas-
HOMepPHY0 (HOpMasbHY0) BbIGOPKY.

C nomouybto KHonku DISPLAY npoBepbTe, He yCTaHOB/IEHO B HACTPOMKax
OTOBpPaXXeHMA CUrHaNa CIMLLKOM AONITOe UV HEOTPAHWYEHHO JOJTOe No-
cnecseyeHme.

Ocuyunnorpamma nmeeT cTyneHuyatyto popmy:

CryneHyaTas Gpopma OCLMINOrpaMMbl MOXET ObiTb HOpMarnbHoN. fopu-
30HTasIbHaA pa3BepTKa MOXKET ObITb C/MLIKOM ManeHbKOW. YBenmubTe Ko-
3bOULMEHT rOPU3OHTANBHON pa3BepTKU, YTOObI YBENNUUTD paspeLleHne
MO rOPW3OHTaNN, YTO MOXET YNYULLNTb NPefCTaBNeHe CUrHana.

Pexnm oTobpakeHne AaHHbIX MOXKET ObITb YCTAaHOBJIEH HAa BEKTOPHOE OTO-
6pakeHvie (vector), n coeaurHUTeNbHbIE MHUK MEXAY TOUYKaMU BbIGOPKHM
[aHHbIX MOryT dopmmpoBaTh CTyneHuatyo dopmy. Utobbl pelwnTb 3Ty
npobnemy, nepeksnioymTe oTobpakeHne B TOUEYHbIV pexum (point).

20. TexHNYECKNE XapaKTepPUCTUKMN

Bce TexHWuecKne xapakTepuUCTVKN NPYMEHVMbI Ana paboTbl Lrdposoro

ocuyunnorpada RGK DO-1002 npu KoadpduumeHTe ocnabneHusa npobHmka 10X.

[inA Toro uTo6bI 06ECNEUNTL COOTBETCTBYE Xa PaKTepUCTUK ocumnnorpad)a

3aABNIEHHBIM HIXKE, HEOBXOAVMO BbINOHNTL CleayioLue npeaBapuTeNbHble
ycnoBsus:

K MomeHTy npoBepku ocuunnorpad JomKeH paboTaTb HEMPePbIBHO He
MeHee 30 MUHYT Npu TemnepaType, COOTBETCTBYIOLLEN YCIIOBUAM SKCTTY-
arauyum;

Ecnu B nmpouecce paboTbl TemnepaTypa MeHseTcA 6onee, yem Ha 5°C,
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HeobXo4MMO MPOBECTU aBTOKanuMobpoBKy C mnomolbto ¢yHKummn Self-
Adjustment, KoTopasa 3anyckaeTca uyepe3 MeHI0 CepBUCHbIX QYHKLMN
UTILITY.

Tab. 40:

HaumeHoBaHue
XapaKTepUCTUKN

3HayeHune

Cunctema BbIGOPKM AaHHbIX

[uckpeTusauma npm Bbibopke

1My
B PEXUME peasibHoro BpemeHu

Yncno ocumnnorpamMm, no KOTopbIM
NPOBOAMTCA YCPeAHeHe npu BbIGopKe

Yepennerne MOXET 6bITb BbIOPAHO U3 pAfa
3HaueHun: 2,4, 8, 16,32, 64, 128 n 256
Bxopabl
Mo noctoaHHomy Toky (DC), no
Pa3BAaska Bxopga nepemeHHomy Toky (AC), 3ambiKaHne Ha

3emnio (GND)

1 MOM % 2% napannenbHo ¢

BXORHOI/I mmMmnenaHc 18+3 n®

KoadduumeHnTbl ocnabnerns 0,01% 0,02% 0,05% 0,1% 0,2% 0,5% 1%, 2%, 5%,
nNpo6HUKa 10%, 20, 50, 100, 200%, 500%, 1000~

MakcmmanbHoe HanpsaxeHue 400 B (NnnKoBoe 3HaueHune)
BXOAHOIO CUrHana Bcnneckn HanpsxeHna go 1000 B

FopvlsonTaanaﬂ caicTema

[rana3oH ko3douumeHTa

. 2 Hc/pen-50 c/pen
ropu3oHTanb-HOW Pa3BepTKM

ocumnorpam sint/x

TouHOCTb BpEMEHHOM LuKanbl < £(50+2*cpok aKkcnnyatayum) 10°
[nuHa 3anncn 2x512K To4eK BbI6OPKM

Tny6buHa namatu OnviH KaHan: 64k6, ABa KaHana: 32k6
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TOYHOCTb YacTOThbI
AOVNCKPeTU3aunn n BpemMmeHn
3afiepPXKn

+50-10°

TouHOCTb M3MepeHunA
BPEMEHHbIX MPOMEXYTKOB
(AT) npw nonHol nonoce
nponyckaHua

OpunHouHas: £ (MHTepBan
anckpetusauum +50-10° x nokasaHve
+ 0,6 HC)

YcpepHeHwve no >16 ocunnnorpaMmmam:
+ (MHTepBan gnckpeTrsaumm +50-10° x
nokasaHue + 0,4 Hc)

BepTVIKaﬂbHaﬂ caucTema

Monoca nponyckaHnA 100 MIy
Bpems HapacTaHusa ¢poHTa <3,5Hc
Mmnynbca (TMnuyHoe)
Yucno kananos 2
P -

a3pARHOCTb aHanoro 8 6ur

umdposoro npeobpasosarens

[nanasoH koadpduumeHTa
BEPTVKaNbHOWN Pa3BepTKY

1 mB/pen - 20 B/pen (c warom 1-2-5)

[unana3oH cmelleHna

>+ 8 geneHni

OTKMtoYaeMoe orpaHuyeHve
NosoChl NPOoMnyckaHuaA
aHasnoroBoro curHana
(TMNnYHoe)

20 My

HuskouyacToTHbIV Npeaen npu
pa3BA3Ke Mo nepemeHHOMY
TOKY (N0 ypoBHio -3 fib)

<5 Iy Ha Bxoge BNC

MorpewHocTb kKo3dpdULMEeHTa
yCUNeHva AnA NOCTOAHHOIO
ToKa

+3% npu BepTKanbHOW pa3BepTke
5 mB/pnen~20 B/pen

+4% npw BepTMKanbHOWN pa3BepTke
1 mB/pen~2 mB/pen
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MorpewwHocTb n3mepeHus
NOCTOAHHOTO TOKa (B pexunme
BbIGOPKY C yCpeAHeHNEM)

Korga BepTuKanbHoe cMmelleHne
HyNeBOE 1 YCPeAHEHME BbINOMTHAETCA
no N=16:

+ (4% x nokasaHue + 0,1 gen. + 1 MB)
npw passepTke 1 MB/gen~2 mB/pen

+ (3% x nokasaxue + 0,1 gen. + 1 mB)
npw passepTke 10 mB/gen~20 B/pen

Korpa BepTuKanbHoe cMelleHne
OT/INYHO OT HYNA 1 yCpeAHeHne
BbINnonHaeTcA no N=>16:

+ (4% X (Noka3aHwue + cmelleHune) + 1%
X cmeLeHue + 0,2 MB) Mpwu pa3BepTke
5 mB/nen~200 mB/gen: +2 mB MNpun
pa3BepTke 200 mB/pen~20 B/pen: +50
mB

ToyHOCTb M3MepeHua
HanpsxeHua (AV)
(pexrm BbIGOPKM C
ycpenHeHvem)

Mpwn Tex ke HaCTPOWKax 1 yCroBrAX
OoKpy»KatoLen

cpepbl U Npy ycpeaHeHnn
3aperncTprpoBaHHbIX
ocumnnorpamm no N=16 pasHocTb
noTeHLManos

(AV) mexxay AByMA TOUKaMU
OCLUNIOrPaMMbl:

+ (3% x noka3saHue + 0,05 gen)

3anyck (Trigger)

YyBCTBUTENBHOCTD 3anycKa

<1pen

[nanasoH ypoBHei 3anycka

BHyTpeHHMI: £10 gen. oT LueHTpa
JKpaHa

BHewHwun: +3 B

MorpewHocTb YypoBHA 3anycka
(TMNMYHan), NprMeHnMa ana
CUrHanoB ¢ ppoHTamm 20 HC

BHyTpeHHuI: + (0,3 gen x B/pen) (B
npepenax + 4 aen ot UeHTpa gucnnes)

BHewHun: +(6%+40 mMB)
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Bo3moxxHocTun
npeABapuTENbHOTO 3anycka

HopmanbHbIii pexum/pexnm
CKaHMPOBaHWA; NpefBapuTeNbHbII
3anycK 1 3anycK C 3afepXKoil,
perynupyemas rny6uiHa
npeABapuTeNbHOrO 3arnycka

[nana3oH 3agepX Ky 3anycka

80HC-1,5¢C

YcTaHOBKa YpOBHSA 3amnycka Ha
50% (TrinuyHas)

OyHKLMA NpUMEHNMa, eCnv YacToTa
BXOZHOTO CUrHasia CoCTaB/ifeT He MeHee
50Ty

Pexum 3anycka (0f4HOKpaTHbII)

ABTOMaTUNYECKMI, HOPMANbHbIN,
KAyLwmi

BbicokouacToTHan 3agepka
3anycka

CurHanbl 3agepxKm 3anycka sbie 80
KMy

HuskouacToTHan 3agepKa
3anycka

CuvirHanbl 3afiepKkm 3anycka Huxke 80
Ky

3anyck no ¢ppoHTy (edge)

Tun ¢poHTa

3anyck no HapacTatoLlemy GpoHTy,
no Hucnapatowemy GpoHTy, no
HapacTatoLemy 1 HUCNaAaLLemy
$poHTy

3anycK no AnutenbHOCTV Mnysnbcea (pulse width)

Ycnosune 3anycka

>, <, ><

MonapHocTb

[OnnTenbHOCTb NONOXNTENBHOIO
mnmnynbca, ANNTENbHOCTb
oTpuuaTenbHOro nmMmnynbca

[OnuTenbHOCTb 1 mnynbca

20HCc-10c¢C

3anycK no CKOPOCTN N3MeHeHMA curHana (slope)

YcnoBue Ha CKOPOCTb
M3MeHeHUA CnrHana

HapacTaiowuin (bonblue, MeHbLUe, B
3alaHHOM AinanasoHe) YobiBatoLuii
(6onblue, MeHblUe, B 3aaHHOM
nranasoHe)

Hapacratowin (bonblue, MeHbLue, B
3afjaHHOM [11iana3oHe) YOblBatoLWwnin
(60nblue, MeHblUe, B 3a4aHHOM

nuanasaua)




[OnuTenbHOCTb

20Hc-10c

3anyck no BupeocurHany (video)

YyBCTBUTENBHOCTD 3amnycKa

(TMnNnyHan)

2 fenenva B

CraHpapT BMAeOCUrHana u

4YMCNo CTPOK B Kagpe

MopnepxrBaloTca BUAEOCUTHaSbI
ctaHpapToB NTSC n PAL. lnanasoH
HOoMepoB cTpokK 1-525 (NTSC) n 1-625
(PAL)

MNMoouyepenHbIN 3anmyck

Mo GpPOHTY, NO ANMTENBHOCTY MMMNYIbCA,
no BuaeocurHany

N3mepeHuna

KypcopHble

PasHocTb
HanpsxeHui (AV)
MeXAy Kypcopamu,
MPOMEXYTOK
PyuHoW pexum BpemeHu (AT)
MeXAy Kypcopamu,
nepecuet (AT) B
obpaTHoe 3HaueHne
B repuax (1/AT)

3HaueHusa
Hanps>KeHWs nnm
BpPEMeHM AN Toyek

Pexxum cnexxeHunsa

OCLMANOrPamMMbl
[lonyckaetca
Pexunm oTobpakeHne
aBTOMaTUYeCKNX | Kypcopa npu
n3mepeHuin aBTOMaTNYeCKNX
N3MepeHmnax
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ABTOMaTUYECKNE

M3mepeHune pa3maxa, amnanTybl,
MVHVIManbHOro, MakCMManbHOro,
cpepHero, cpeAHeKBaapaTNYHOro
HanpPAXXeHUA, HaNPAXKEHUA BEPLUNHBI
1 OCHOBAHMA NMMYSbCa, MOAYCyMMbl
BEPXHEro 1 HUXKHEro YpOoBHS, NoLaau,
nnowazmn 3a neprog, oTprLaTeNbHOro
Bbl6pOCa nepef GPOHTOM MMMYbCa,
NONOXWTENbHOTO BbIGPOCa Ha

$pOoHTe UMNysbca, YacToTbl, NEPUOAa,
[JIUTENBHOCTY HapacTaloLwero

1 HUCnagatoLero GppoHTa,
MONIOXKUTENBHOTO U OTPULIATENIBHOTO
MMMYNbCa, NONOXUTENBHOTO 1
oTpuLaTenbHoOro koaddurureHTa
3anonHeHns, $asbl, PasHbiX TUNOB
3apepxku: FRFR, FRFF, FFFR, FFFF, FRLF,
FRLR, FFLR, FFLF n T.a.

Yncno nusmepsiembix
napameTpoB

OTobpakatoTcs Jo 5 BbIOpaHHbIX
NapameTpoB OAHOBPEMEHHO

[nanasoH namepeHun

KpaH U NPOMEXYTOK MeXay
Kypcopamm

CTaTUCTMKa N3MepPeHnin

CpepHee 3HauYeHne, MakcManbHoe
3HayeHne, MMHManbHOe 3HayeHune,
CTaHAAPTHOE OTKNIOHEeHne

MaTematuyeckne onepauynn

Onepauuu Hag
ocyunnorpammamm

A+B, A-B, A*B, A B, FFT (BIN®)

OKoHHble GpyHKUUK ana BMO

MpamoyronbHoe, XaHHWHra, BnakmaHa,
XamMmuHra

BepTukanbHas wkana
pe3ynbtata bM®O

B, nb
(RMS - cpegHekBappaTUUYHOE)

Lindposoir dunstp

BblCOKOYACTOTHbIN, HU3KOYACTOTHbIN,
noaasJieHre NoNocChl
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CoxpaHeHue faHHbIX

Bo BHyTpeHHIolo namATb (20 Habopos),

Hactpoiikn Ha BHelwHui USB-HakonuTenb (200
HabopoB)
Bo BHyTpeHHIol0 namaATb (20 WTyK),
Ocuunnorpammbl Ha BHelHui USB-HakonuTenb (200

WTYK)

Qalnbl faHHbIX

Bo BHyTpeHHIolo namaATb (20 WTyK),
Ha BHelwHui USB-HakonuTens (200
LWITYK)

MN306paxeHne skpaHa (*.BMP)

Ha BHewHwun USB-HakonuTenb: 200

dannos B popmate BMP
acToTomep
PaspsapHoCTb 6 6UT
YyBCTBUTENBHOCTD <30 B (cpegHekBappaTnyHoe)

TouHOCTb (TUMNMYHAA)

+0,051% (+ 1 cumBon)

Oucnnen
Tun KunpkoKpucTannmyecknin ¢ fuaroHanbo
178 mm (7 gronmoB)
PaspelleHIe 800 (no ropmsoHTanu) x 480 (no
P BepTUKann)
LiBeTHOCTb LiBeTHOM

APKOCTb OTOOpPaKeHMs
ocuMnnorpaMmbl (TUNMYHanA)

Perynupyemas (uset)

WNHTeHCMBHOCTb NOACBETKM
(TnNnyHas)

300 ka/m?

A3bIK MHTepdeiica

PycckniA, aHrMNCKNiA, KNTancKuin
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BbixofHo nHTEpdeiic

CranfapTHas KoHpurypauyms

USB-xocT, USB-ycTpoincTtso, nopt
BHeLUHero nyckosoro curHana EXT Trig,
nHTepdeiic GyHKLMM [JOMNYCKOBOro
KoHTpona Pass/Fail

ﬂOI’IOﬂHVITeJ'IbeIe onuunn

Mopaynb mynbtmetpa (UT-M12),
nHTepdeiic nokanbHoi cetn (LAN)

0ObLMe TeXHNYECKIE XapaKTepUCTUKN

Bbixog KOMMeHcauuy npobHuKa

BbixogHoe HanpsakeHne
(TMNnYHoe)

3 B (pa3max) npu Harpy3ske 21 MOm

YacTota (TvinnyHasn)

10T, 100 Ny, 1 KMy (Mo ymonuaxuio)
10 Ky,

WcTouHMK nuTaHua

HanpsaxeHne nutaHuA

~100-240 B (dpnykryaumm £10%), 50/60
My

MoTpebnsaemas MOLWHOCTb

MakcrmanbHas 100 B-A

MpegoxpaHutens

MnaBkui npepoxpanHnTenn: knacc F, 1,6
A, 2508B

Ycnosusa o

Kpy»atoLen cpeabl

LleneBoe npumeHeHne

JKcnnyaTtaums B nomeLleHnm

YpoBeHb 3arpasHeHus

2

Pa6ouas: 0°C — +40°C

Temnepatypa

XpaHeHus: -20°C - +60°C

Cnocob oxnaxxaeHus

MpuHyanTENbHOE OXNaxXaeHne
BCTPOEHHBIM BEHTUNATOPOM

Pa6ouas: <90% npu t° <+35°C

OTHOCUTENbHaA BNaXKHOCTb

XpaHeHus: <60% npu t° ot +35°C o

+40°C
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BbicoTa

Pa6ouas: 1o 2000m

XpaHeHus: go 15000m

MaccorabapuTHble XapakTepucTUKm

[abapuTHble pa3mepbl

152x311x137 mm

Macca

be3s ynakoBku: 2 Kr;
C ynakoBKoit: 3 Kr

PekomeHfyemas yacToTa
KannbpoBKM

Paz Brog
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21.MapaHTuiiHble o6s13aTenbCcTBa

rapaHTUIAHbIA CPOK cocTaBnaeT 12 mecAues;

HencnpaBHOCTM NPKUGOPa, BO3HMKLLME B NPOLIECCe SKCNyaTaLyuy B Teye-
HUe BCEro rapaHTUNHOIo CPOKa, ByAyT ycTpaHeHbl CEPBUCHBIM LIEHTPOM
komMmnaHumn RGK;

3aK/II0YEHMe O rapaHTUNHOM PEMOHTE MOXKET ObiTb CAENAHO TONIbKO
nocine AVarHoOCTKN Npmbopa B CEpBMCHOM LieHTpe komnaHuu RGK.

l'apaHTvm He pacnpoCTpaHAETCA:

Ha 6aTapew, nayLve B KOMMIEKTe ¢ Npubopom;

Ha NPMBOPbI C MEXaHNYECKMMU MOBPEXAEHNAMU, BbI3BAHHbIMU Henpa-
BUNbHO 3KCMyaTaumen unv nprMeHeHneM HekauecTBeHHbIX KOMMO-
HEeHTOB TpeTbux GUpMm;

Ha Np16OPbI C MOBPEXAEHVAMN KOMMOHEHTOB UK Y3/10B BCIEACTBIE
nonagaHuA Ha HUX rPA3Y, Necka, KUAKOCTEN 1 T.4.;

Ha 4acTy, NOfBEPKEHHbIE ECTECTBEHHOMY N3HOCY.

Bce cnopbl, BO3HMKatoLLye B MpoLiecce NCMONHEHNA rapaHTUNHbIX 06A3aTeNbCTs,
|pa3peLLaloTcs B COOTBETCTBUM C AENCTBYIOLLMM 3aKOHOfaTebcTBoM PO.
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