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BH/IMAHWE!

A PyKoBOACTBO MO 3KCMyaTaLnmn COAEPXKMT CBEAEHNA NO 6e3onacHoi
pabote 1 Hagnexalyem obpatieHUn c npnbopom. BHMMaTenbHo nsyuute Pyko-
BOACTBO nepep paboTolt ¢ NprbOopoMm, B TOYHOCTY COBMIOAaNTE ero peKoMeH-
faumnu, XpaHuTe faHHoe PyKOBOACTBO MO 3KCMyaTauym BMecTe ¢ npubopom
VNN MOMeCTUTe eé B JOCTYNHOE MeCTO 1A fJasibHelLLero NCnonb3oBaHuA.

HapyLweHune unu HebpexHoe ncnonHeHve pekomeHgauuin Pykosoa-
CTBa MO 3KCMUTyaTaLMy MOXET NMOB/eYb NOJIOMKY Npubopa nin npuunHeHve
BpeAa 3[J0pOBbIO NONb30oBaTenNA.

1. TexHuka 6e3onacHocTn

A M3beraiiTe ycTaHOBKM npubopa B MecTax, rAe OKpyKatolas
Temnepatypa Bbiwe 40 °C. Pa3melyaite npnbop Tak, utobbl O6bin obecneueH
cBOOOAHDBIN JOCTYM BO3AYXa K peLleTKe BeHTUIATOPA Ha 3aAHEeN NaHenu.

He xpaHute u He ocTaBnsanTe ocuwmnnorpad B MecTax, rae
KUAKOKPUCTANIINYECKNIA ANCTINIEN B TeYeHre ANUTeNbHOro BpemeHn byaet
NoABEPXKEH BO3LENCTBUIO MPAMBIX CONTHEYHBIX JTyYei.

Bo n36exaHue ywepba ocumnnorpady unm npobHnKam He gonyckaiTe
nonajaHne Ha HYX CnpeeB, XXUAKOCTeN 1 pacTBopUTEnein.

« HenpaBunbHasa sKkcnnyatauna npubopa MoXeT NPUBECTU K MONyyYeHuio
TpaBm unu cmepti. Cobniofaiite BCce Mepbl NPEAOCTOPOXKHOCTY, N3N0-
YKEHHbIe B HACTOALLEN MHCTPYKLIMN, @ TaKXKe BCe CTaHAapTHble TpeboBaHMsA
TEXHUKM 6€30MacHOCTY NP PaboTe C SNEKTPUYECKNM 060PY[OBaHNEM.

« [lepep ncnonb3osaHrem npubopa ocmoTpuTe ero. He ncnonb3ayiite npu-
60p, ecnn OH UMEET NMOBPEXAEHUA, W C HEFO CHAT Kopnyc (Mnn ero va-
cTn). Y6egutecb B OTCYTCTBMU TPELLUVH U LLIeIOCTHOCTM MacTunka Koprnyca.
Ecnn kopnyc nospexpeH, Nprbop paboTaeT HEKOPPEKTHO UM Ha AUC-
nnee oTCYTCTBYeT U30bpa)keHWe, NpeKkpaTUTe 1Cnosib3oBaHve 1 obpatu-
TeCb B CepBUCHbBIN LieHTp RGK.

«  YbeauTecb B TOM, YTO Kabenb NMUTaHUA U MPOBOAA He NMEIT NoBpexae-
HUI N30MALUN NN YYaCTKOB OFONEHHOIO MeTasa.

+ He oTKpbIBaiiTe Kopnyc Npnbopa, He MbiTalTeCb PEMOHTUPOBATb MAN MO-
AndrumposaTtb NPUGOP caMocToATeNbHO. PeMOHT nprbopa AOMKEH NPo-
V3BOAMNTBLCA TONMbKO KBanMGUUMPOBaHHBIM CrMeLnanncTom CepBUCHOrO
ueHTpa RGK. He xpaHuTe 1 He ncnonb3yiiTe Nprbop B MECTaX C NOBbILLIEH-
HOWl TemnepaTypoii 1 BAAXXHOCTbIO, CUSIbHBIM 3IEKTPOMArHUTHbIM Monem,
BO B3PbIBOOMACHbIX 1 OTHEOMACHbIX Cpefax.

« Tepep BbINONHeHNEM M3MepeHUil BKNlounTe npubop Ha 30 MUHYT Ana
nporpesa.



[ina obecneuyeHna XopoLLei BEHTUAALMUM OCTaBnANTe 3a3op B 10 cM Mex-
Ay BepxHeli/3aaHel/neBo/NpaBori CTOPOHON 1 APYrUMK NpeameTamu.
He nopsepranTte gaHHOe yCTPOWMCTBO BO3AENCTBMIO 3aMblIeHHON Cpefbl
VNV arpeccuBHbBIX Fa30B U APYruX BPeAHbIX BeLecTs.

Bo mnsbexaHve yuwepba ocumnnorpady mnm npobHuKam, He AonyckaiiTe
nonagaHve Ha HUX CMpPeeB, XNAKOCTeN U pacTBopuTenei. 3anpelyaeTcs
MCcnonb3oBaTh abpasuBbl, KUCIOTY WM PAcTBOPUTENW AN OUUCTKU MpU-
6opa.

Mpogepsiite ocumnnorpad M NPOBHMKM C YaCTOTOW, COOTBETCTBYIOLLEN

ycnoBuamM paboTbl. [nA 0UMCTKM Hapy»KHOW NOBEPXHOCTY ocumnnorpada Bbi-
NoJSIHWTe CreayoLve AeNCTBUA:

1)

2)

Msrkon TKaHblo yfanuTe Mbiib C MOBEPXHOCTM ocuyunnorpada n Npo6Hu-
KOB. ByibTe OCTOPOXKHbBI MPY OYNCTKE CTEKNA ANCTIIEs, YTOObI HE OCTaBUTb
LiapanuH Ha ero NoBepxHOCTM.

MpoTpuTte ocyunnorpad BRaXHON TKaHbiO, NPEABAPUTENBHO OTKAIOUMB
nuTaHue. Micnonb3yiite YNCTYI0 BOAY WU MArKoe Motoliee CpeAcTso. Bo
n3bexaHue noBpexaeHns ocuunnorpada v NPoGHNKOB HE UCMONb3YI-
Te abpasmBHble 1 XMMUYECKIE YNCTALLME CPEACTBa.

A Bo n3bexaHne KOPOTKOTO 3aMblKaHUA WM MONy4YeHUs TpaBM K3-3a

NpYCcyTCTBYA BNary, obecneysTe NOMHYy NPOCYLLKY Nprbopa nepes noakto-
YeHvieM NuTaHusA. Ecnn Kakas-nnbo HENCNPABHOCTb ABNSAETCA CEPbE3HON U He
MOXeT BbITb YCTpaHeHa, MoXanyncTa, 06paTuTeCh B CEPBUCHBIN LEEHTP KOM-
naHum RGK.

2. KomnnekT nocraBkun

Mpw nokynke nprbopa npoBepbTe KoMMeKTaumio (Tab. 1):

HavmeHoBaHue KonnyectBo
Linpposoir ocyunnorpap RGK DO-502 1w
Kabenb nutaHus 1 wr.
MaccuBHbIN NPOBHUK 2 wr.
USB-kabenb 1w

B cnyuae, ecniv Bbl OGHapyXmTe OTCYTCTBME IV NOBPEXAEHNE KaKo-ni-

60 NPUHALNEXHOCTM, CBAXKUTECH C MPOAABLIOM.



3. HasHaueHme npn6opa

Lindposon ocuunnorpad RGK DO-502 npepHasHaueH Ana nsmepeHuns m
nccnefoBaHMA NapameTpoB CUrHaNoB B nonoce yactoT ot 0 go 50 Mlu. 3To
2-KaHanbHbIN LndpoBon ocumnnorpad, KOTopbli OPUEHTUPOBAH Ha NprMe-
HeHne B nabopaTopuAx, CEPBUCHbIX LIeHTpax 1 obpa3oBaTesibHbIX yupexae-
HuAX. Mopenb obnafjaeT MakcMManbHOW YacToTol Aguckpetusaummn 500 My,
a WK1pMHa Nonockl nponyckaHna coctasnaet 50 M. RGK DO-502 nmeeTt nk-
CTPYMEHTbI 1A TLWATeNIbHOro aHann3a AaHHbIX.

4. 0c06eHHOCTN 1 MpenMyLiecTBa

Lindposoit ocymnnorpad RGK DO-502 ocHalleH nepefHen naHenbto, obe-
crneunBatoLLiei HarnAAHbIA JOCTYM KO BCeM GYHKLMAM U NPOCTOE BbINONHEHVE
pasnunyHbIX onepauui. Perynatopbl pa3BepTKy 1 NONOXKEHNA OCLMINIOrPaMm
Ka)[joro KaHana peanusyloT HarnagHble onepaLun, NprBblYHbIe ANA NONb30-
BaTenei TPaANLMOHHbIX ocumnnorpados. 3a CYeT 3TOro Nosb3oBaTeNy MOryT
npucTynatb K paboTe, He 3aTpaumBasn ANUTENbHOTO BPEMEHW Ha U3YYeHME 1
OCBOEHMe.

[InA ycKopeHVs HaCTPOKM 1 yNpoLeHna NpoLeaypbl U3MePEHNI MOXHO
BOCMOb30BaTbcA KHoMKon AUTO, n ocumnnorpad HacTpoUT ONTUMU3NPOBaH-
Hoe U306paxeHVe OCLMANOrpaMMbl.

Momunmo ypob6cTtea B pabote, ocumnnorpad RGK DO-502 obnafaeT Bbico-
KUMW TEXHUYECKUMU XapaKTePUCTMKaMK 1 OCHaLeH 3POeKTUBHBIMU GYHK-
LMAMKM, MO3BONAIOWMMUN YCKOPUTb BbIMOSIHEHVE U3MEPUTENbHBIX 3aAauv.
Ob6ecneymBas BbICOKYIO YacTOTy AUCKPETM3aLuUM B peasrbHOM BPeMeHU U B
SKBMBASIEHTHOM peEXKMe, 3TOT ocumnnorpad nossonset Habnopatb Gonee
BbICOKOYACTOTHbIE 11 BbICTPO U3MEHAIOLLMECA CUTHASbBI. APKIIA XNAKOKpUCTaN-
JIMYECKNIA AnCnnei 1 matematnyeckue GyHKLMN NO3BOAIOT ObICTPO 1 YETKO
HabntoaaTb, M aHaNU3MPOBaTb CUTHaI.

OcHoBHble ocobeHHOCTM LndpoBoro ocuunnorpadpa RGK DO-502:

« [lBa aHanoroBbIxX KaHana;

«  Munpkokpuctannnueckmn TFT-gucnnen ¢ BbICOKMM paspetieHnem 800x480
nukcenen;

- TMoppep»ka 3anomuHatowx yctporcts Trna USB Plug and Play n Bo3amox-

HOCTb 06MeHa flaHHbIX C KOMMbOTEPOM MO NHTepdeicy USB;

« ABTOMaTMYeCKasA HACTPOMNKa OTOBPaKeHWA OCUUNONPaMM N COCTOAHUA
ocumnnorpada;

«  DyHKLMA COXPaHEHNA N BOCMPOU3BEAEHUA OCLUITIONPaMM;

«  OyHKUMA pacLUMPeHNa OKHa 1 BbICOKOTOUHbI aHan13 napameTpos 1 0Co-
6eHHOCTEN OCUMNNIOrPaMM;



«  ABTOMaTMYeCKOe n3MepeHmne 34 NapameTpoB CUrHana;

«  OyHKUMA N3MepeHUA 1 aBTOMaTUYeCKOro OTCNeXMBaHUA;

+  BcTpoeHHas yHKumMA BbicTporo npeobpasosaHua Mypbe (FFT).

«  MaTemaTunyeckme onepaumu Haa ocLUnNorpaMmmamm (BKtoYas CoxeHue,
BblU/TaHNe, yMHOXEHWe 1 AeneHne);

«  3anyck no ¢poHTy, MO CUHXPOUMMYSbCY BUACOCUrHANa, MO HakKJIOHY GpPOH-
Ta, N0 ANNUTENbHOCTU MMMYSbCa, MOOYePeAHbIN 3anycK 1 Apyrue GyHKLMY;

« MHOrossbluHOe MeHI0 C BO3MOXXHOCTbIO BbIGOPa A3blKa, BKIOUaA PYCCKUi;

« CnpaBouHas MHPOpMaLMA Ha HECKOSIbKMX A3bIKaX.

5. MexxayHapopHble 3neKTpuyeckmne cumsonbl (1ab. 2)

MoCTOAHHBIN TOK
MepeMeHHbIV TOK

MNpepynpexaeHne

OnacHo! Bbicokoe HanpsxeHue!

3azemneHne

k(B> >

6. YcTpoiicTBo npubopa

6.1 MNepepHaa naHenb
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Puic. 1 O6Lwee ycTpoNCTBO NepefHeil naHenu



Oucnnen

)
2) KHonkwu ynpaBneHus meHto
3) MHOro¢pyHKLUMOHaNbHbIN perynatop
4) OyHKUMOHaNbHble KHOMKN MeHIo
5) O6nacTb ynpasfieHnaA 3amnyckom
6) O6nacTb ynpaBieHUA ropU3oHTaNIbHON CUCTEMOIA
7) Bbixof curHana ana KomneHcauuy NpobHUKa 1 pa3bem 3a3eMNIeHns;
8) Bxop aHanoroBoro curHana
9) O6nacTb ynpas/eHnA BePTUKaIbHOW CUCTEMON;

10) USB uxTepdeiic

6.2 3afHAA NnaHenb
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Puc. 2 O6uee ycTpoNCcTBO NepefHeil naHenu
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1) WHTepdeiic USB
2) Pasbem BbIxofa cvrHana TectoBoi GyHKLMM [JOMYCKOBOrO KOHTPONA
(Pass/Fail out)

7.Pa6ota c npu6opom

A Mpu nepBom BKtOYeHNM ocumnnorpad fomkeH npopaboTats 30
MUHYT Npu Temnepatype 25 °C.

7.1 BKnioueHne/BbiK04eHe
MoakniounTe ceTeBol Kabenb K pasbemy NUTaHUA, KOTOPbIA HaXxoAMTCA
Ha 60koBoI NnaHenu. KHornka BKNoueHnsA/ BbIKNOYEHNA NMTaHNA JOMKHa Ha-
XOAWTLCA B BbIK/IIOYEHHOM MosioXeHu. [lonyckaeTca nutaHue npubopa ot
VCTOYHMKa NepemMeHHoro HanpskeHnsa 100-240 B ¢ yactoton 50/60 Mu.
10



Puc. 3 Pa3bem nutaHma

BKkntoueHvie 1 BbiKNtoyeHne ocumnnorpada NponsBofUTCA KHOMKOW BKIO-

uenns/oiknioverusa nutanuns (1), kotopas HaxoguTca Ha BepxHeit naHenu.
Mocne HaxaTnA KHOMKM BKNOYEHUA Ha dKpaHe ocuyunnorpada HauHeT oTo-
6parkaTbCa MPoLLeCC 3arpysKu.

\

Puvic. 4 KHonKa BKntoueHnsA/ BbIKNIOYEHWA NUTaHUA

7.2 MpoBepKa NPOXOXKAEHUA CUrHana

MopcoeanHute BNC-pasbem naccuHoro npobHuka k BNC-pasbemy 1
KaHana ocumnnorpada 1 NOACOEAVHUTE HAaKOHEUHUK MPOOHMKa K BbIXOAY
CUrHana KomrneHcaumum npobHKa, a 3aXNM-<KPOKOANU» NPobHMKa K BbIXOAy
3a3emneHunA. Ha Bbixof KoMneHcaummn NpobHuKa ocumnnorpad nopaeT curHan
c amnautypon 3 B n vactoton 1 kl'y no ymonuaHnwuto. NMosToprTb Npoueaypy
AnA 2 KaHana ocymnnorpada.

1



Bbixog curHana
KoMneHcauuy NnpobHuka

N
Bbixoa 3azemneHus

Pnc.5 BbIXO,El CurHana anAa kKomneHcaunn I'IpO6HI/IKa 1 pa3bem 3a3emiieHnA

7.3 MpoBepKa npegoxpaHuTenei

HaxxmmTe kHonky AUTO (aBTOMaTMueckas HacTpoOlKa) U Ha 3KpaHe nos-
BUTCA OCLMNNorpamMmma NpAMOYrofibHOro curHana ¢ yactoton 1 iy v amnau-
Typow 3 B. BepHuTechb K pasfeny 7.2 1 aHanormyHbiM obpasom nposepbre
Apyrve KaHanbl. Ecnn oTobpaxaemas ocumniorpamMmma oTmyaeTca ot ocum-
Norpammbl MPAMOYrOfIbHOrO CUrHana, obpaTtutech K crepylolemy paspeny
«KomneHcauus npo6HUKOB.

7.4 KomneHcayus Nnpo6HUKoB

Mpu NoAcoeAMHEHNN NPOBHYIKA K KaKOMY-TMG0 13 BXOLHbIX KaHanos
B NepBblii pa3 TpebyeTca NPoBecTn npoLeaypy KOMNeHcaLumm, YTobbl
cornacosaTb NapameTpbl NPO6HVIKa 1 BXOAHOIO KaHana.

KOHCTpyKUmMA 60NbIMHCTBA NPOBHUKOB paccuMTaHa Ha MOAKMIYEHVE
K onpepeneHHbiM mogenam ocuunnorpados. TemM He MeHee, CyLLeCTBYHOT
HeKOTOpble OTNIMYMA Pa3HbIX ocumanorpadoB OAHON U TOW Xe Mojenu, u
[laXke pa3HbiX BXOAHbIX KaHaoB ofjHoro ocumnnorpada. Ans pewwexusn stoin
npo6nembl MHOTMe NPO6HMKN, 0cOb6eHHO NPobHYKKK ¢ genuTenem (1X n 10X)
060pYyAOBaHbI BCTPOEHHbIM KOMINEHCAaTOPOM.

Ecnn npo6HUK 06opyaoBaH KOMMEHCATOPOM, HYXKHO HAaCTPOWTb €ro Tak,
4TO6bI NPOBHUK BbIN COrNMacoBaH C UCMOMb3yeMbIM KaHanom ocuumnnorpada.
[ina 3Toro Heo6XoAMMO BbIMOHNTL CeaytoLLyio NpoLleaypy:

1) B MeHI0 HacTponku NpPO6HMKOB BblOpaTb 3HaueHMe Ko3pduumMeHTa
ocnabnexna 10X. Moakniountb NpobHMK K ocuunnorpady. YctaHoBUTb
nepeksnioyatenb Ha nNpobHVKe B nonoxenve 10X W MNOACOEAVHUTH
nNpo6HUK K nepsomy KaHany (CH1). lanee Bkntountb nepsbii kaHan (CH1)
1 HaxaTb KHonky AUTO.



Pa3gAska

. 3emnAa 1IMOm

DUNLTP NONOCHI
Beikmiouen
Bonb1/en

'pybo
Mpo6HuK

1%

Cnepyloumii

Puic. 6 MeHio HacTpOIKy NPOGHNKOB

2) MopKnouNTb HaKOHEYHMK MPOBHMKa K BbIXOAY KanmbpoBOYHOro curHana
Ha nmueBo naHenu ocumunnorpada (cMm. puc. 7).

Puc. 7 KomneHcauma npobHiKa oCyLecTBAAETCA PeryninpoBKoii nmbo B
rofioBKe, 1M60 B KOMMNEHCaToOpe, MOAKMI0UaeMOM K BXOAly ocuunnorpada

13



3) CnomoLlyblo NpuiaraeMoro K NPoGHMKY CneyuanbHOro MHCTPYMEHTa Ui
LPYroro nofxofsLLero HeMarHUTHOrO MHCTPYMEHTA HAaCTPOMTE KOMMEH-
CaTop TaK, YTO6bl KaNMGPOBOYHbIV CUTHAM UME MIIOCKYI0 BepLUMHY 6e3

BbIGPOCOB VA 3aKpyrneHUi. MpumMepbl BAAHMA KOMMeHcaumy Npo6Hu-
Ka Ha GopMmy MeaHpa MoKasaHbl Ha PUCYHKe 8.

i > b

et o |

W36bITouHan KoMneHcaLms HepocTatouHas KomneHcayns HopmanbHaa KomneHcauus

Puc. 8 Mpumepbl BANAHKA KOMMNEHcaLmmn NPobHUKa Ha Gopmy MeaHapa.

HeKOMI'IeHCI/IpOBaHHbIVI I'Ip06HI/IK MOXeT nopoXxaaTb  pa3finyHble

NOrPELLHOCTH, OCOBEHHO MNPV U3MEPEHUN LJIUTENBHOCTY GPOHTOB U CMajoB
UMNYNbcoB. Bo 1n3bexaHne TaKkuMx MOrpewHoCTen Bcerfa BbINMONHANTE
KOMMeHcaLmio NpobHKKa cpasy nocsie NoAKNoYeHnsa ero K ocyuanorpady n
nepuoanYecky NPoBepsATe KaUeCTBO KOMMeHcaLmu.

A Bo n3bexaHue nopaxeHna aNeKTPpUYeCKMM TOKOM Mpu UsmMepeHnmn
BbICOKOro HanpaAXeHuA C 1CnoJsib3oBaHMeM I'Ip06HVIKOB YyBAOCTOBEpPbTECH,

4YTO m3onAauuAa I'Ip06HI/IKOB He nospexaeHa, n He p,OI'IyCKthTe 4)VI3VI'~IeCKOI'O
KOHTaKTa Tela C MeTauTn4eCKUMIN YaCcTAMN I'Ip06HI/IKa.



7.5 Qucnnen

Passroa
ThocT 1MOm
™, / ; /| @unerp nonocs
Buikmouen
Bonev/fen
pyso
oG
7 ‘ i«

Cnegylouys

Puc. 9 Ancnnen

1) Ko3dduumeHT pa3BepTKM OCHOBHOW FOPM30HTaNIbHOMN LUKasbl.
2) O6nacTb 3anycka Ha FOPU3OHTasIbHOM LKane.
3) MOMeHT BpeMeHM, COOTBETCTBYIOLUIA LIEHTPY LUKasbl (BENNUMHA ropu-
30HTaIbHOTO CMeLUEHNA OCLMNOrPamMMbl).
4) TporpamMmMHble KHOMKU MEHI0, COOTBETCTBYIOLME PA3INYHBIM GYHKLUAM
B 3aBUCUMOCTY OT PEXIMa paboTbl.
) O6nacTb 0TOOPaAKeHWs OCLUNIOrPaMM.
) KoadduruneHT BepTUKanbHOW LWKasbl ANA KaXA0ro KaHana.
7) MeTka ocuymnnorpammbl BToporo KaHana (CH2).
) MeTka ocuymnnorpammbl nepeoro kaHana (CH1T).
) OTOGpaxeHue COCTOAHNSA pexnma.

7.6 NMporpammHbie KHONKN
HaxmuTe niobyio NporpaMmHyto KHOMKY ANA Bbi30Ba COOTBETCTBYIOLLETO
MeH10. B MeHIo MOryT NoABAATbCA N306parkeHHble HuKe CMMBOSbI (Tab. 3):

v MmeeTca cnepytoliee MeHo
4 VImMeeTcA BbinagaloLee MeHio
g MeHio BK/loYaeT fjBa BapyaHTa Bbibopa
J
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o) [InA HaCTPONKM MOXXHO MCMONb30BaTb MHOrO(YHKLMOHAMbHDII
perynatop

BbiGepuTe 3TO MeH!0, UTO6bI BbI3BATb BCMIbIBAIOLLYIO
BMPTYasbHyi0 LM$POBYIO KNaBuaTypy

7.7 ABTOMaTM4YecKas HacTpoliKa ocLunnorpaMmmbl
Ocumunnorpa¢ RGK DO-502 wumeeT ¢yHKUMIO  aBTOMATMYeCKON

HacTpoikn. OHa MO3BOMIAET ABTOMATMYECKW HACcTpauMBaTb BepPTMKAasbHYIO
N TOPW3OHTaNIbHYI0 Pa3BEpPTKY W CMELLEHME, a TaKKe PEexXum 3anycka B
COOTBETCTBUM C XapakTepUCTMKaMU BXOAHOIO CUrHana Afa KOpPPeKTHOro
oTobpaxeHus ocumnorpaMmel. Mpy 3Tom B COOTBETCTBUM C TPEGOBAHMAMN
K aBTOMATUYEeCKOI HAaCTPOWKe YacToTa M3MEepPAemMoro curHana AosikHa bbiTb
He MeHee 20 .

1)
2)

MopaiTe n3MepsAemMblil CUFHaM Ha BXOAHOW KaHan ocumnnorpada.
Haxmute kHonky AUTO. Ocumnnorpad aBTomMaTMyecky yCTaHOBUT Benu-
YMHBI CMeLLeHNA, KO3GPULIMEHTbI Pa3BEPTKM U pexum 3anycka. Ecnm Bam
notpebyetca 6onee AetanbHoe HabMIOAEHME CUrHana, Bbl MOXETe BPYY-
Hyl0 NOACTPOWTb BCE MapameTpbl Mocne NpoBeAeHWA aBTOMaTUYeCKOM
HaCTPOKM [/1A €ro ONTUManbHOro OToOpaxeHnA.

7.8 O3HaKOMJIEHMe C CUCTEeMOIi BEePTUKaNbHON pa3BepTKM
Kak nokasaHo Ha pucyHke 10, B 30He ynpaBieHus BepTUKarbHON pa3BepT-

KOW HaxopuTca PAL KHOMOK 1N pPerynAaTopos. CﬂeﬂleLLll/le nencrema nomMmoryT
BaM 03HAaKOMUTbCA C NX NCMONIb30BaHNEM:

1

N

VERTICAL POSITION: perynatop BepTMKanbHOro CMeLLeHNA OCLUIorpam-
Mbl, TOBOPOTOM KOTOPOIO MOXXHO CMeLlaTb OCLUIIorpamMmmy Nno BepTuka-
NN, 3HayeHne NoNoXKeHNA No BepTVKaa/ EEMEE Ha SKpaHe yKasblBaeT
nonoxeHue Kypcopa 6a3oBoil NMHWK. HaxmuTe Ha perynatop, yTobbl
BEPHYTb YKa3aHHYI0 NMO3uLMI0 Ha cepefnHy dKpaHa no BepTtukanu. Ecin
BblbpaHa pa3BA3Ka KaHana no NOCTOAHHOMY TOKY, MOCTOAHHYIO COCTaBNA-
IOLLYI0 TOKA MOXHO ObICTPO U3MEepUTb, N3MEPVB Pa3HOCTb MOTEHLNANoB
MeXzy CUrHaIoM 1 3emnen (HyneBbiM noteHumanom). Ecnv BbibpaHa pas-
BA3Ka KaHafia Mo nepeMeHHOMY TOKY, MOCTOAHHaA CoCcTaBnALWan CUrHa-
Jla OTCeKaeTcs, YTO NO3BOJIAET OTOOPaKaTb NePeMeHHY0 COCTAaBAIOLLYIO
curHana c 6onbluei YyBCTBUTENbHOCTbIO.

VOLTS/DIV: ¢ nomoLbto perynatopa BepTuKaibHON pa3BepTK/ U3MeHAN-
Te BePTUKasbHble HACTPOMKIN 1 OTCNEXMUBANTE N3MeHeHUe NHPopmaLmmn
0 COCTOAHUU. Bbl MOXeTe OLLeHUTb 3MEeHEHUA Arana3oHa BepTUKanbHOM
pa3BepTKU NO NOKa3aHWAM CToNOLa COCTOAHUA B HVKHEM Yy [UCTes.
M3meHuTe cooTHoLEHWe «BONbT/AeneHune» (B/aen) no BepTukanm noBopo-
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TOM perynaTtopa BepTuKanbHoi Wwkanbl VOLTS/DIV. B ctonbue coctoaHua
COOTBETCTBYIOLWMM 06Pa3oM M3MEHUTCA 3HaYeHune AvanasoHa. Haxmurte
CH1, CH2, MATH, n Ha ancnnee oTob6pasUTCA COOTBETCTBYIOLIEE MEHIO,
3HaK, ocyunnorpamma v nHbopmauma o AvanasoHe COOTBETCTBYIOLLErO
kaHana. [Mpu gBonHOM HaxaTum Ha KHonku CH1, CH2, MATH KaHan Bbiknio-
vaertcs.

VERTICAL
A POSITION ¥

oV mvV
VOLTSDIV

Puic. 10 30Ha ynpaBneHus BepTKanbHOW pa3BepPTKON Ha NaHenu
ynpasneHua

7.9 O3HaKOMIeHMNe C CUCTEMOVI FOPU3OHTaNIbHON pa3BepTKMN
Kak nokasaHo Ha pucyHKe 11, B 30He yMNpaBleHUs TFOpU3OHTaNbHOW
pa3BepTKOM HaxoAMTCA OfHa KHOMKa W fABa MOBOPOTHbIX perynAatopa.

Cnepyiolve feiicTBMA NOMOTYT BaM 03HaKOMUTLCA C UX UCMOMb30BaHNEM:

1) TMoBopoTom perynATopa ropusoHTanbHomn passepTtkn SEC/DIV n3meHs-
eTcA KOIPPULUNEHT AeNeHNA FOPU3OHTaNIbHON LKasbl, COOTBETCTBEHHO
n3meHsAeTcA nHpopmauma B cTonbue coctoaHuA. MoBepHUTe perynatop
ropusoHTanbHol passepTtku SEC/DIV, 4To6bl U3MeHUTb Auana3oH pas-
BEPTKM B CeKyHAax Ha fieneHune, ctonbel, COCTOAHNA U3MEHUTCA COOTBET-
cTBYyOLWYMM 06pa3om. [JnanasoH M3MEHEHUA CKOPOCTY FOPU30HTaNIbHOW
pa3BepTKu cocTaBnaeT 2 Hc/AaeneHune -50 ¢/geneHuve c warom 1-2-5.

2) Wcnonb3yiite perynatop ropusoHTanbHoro cvelernmna POSITION ana Ha-
CTPOWKM MONOXEHNA OCLMIOTPaMMbl Ha FOPU30HTaNbHON WKane. Pery-
nAaTop ropusoHTanbHoro cmetieHma POSITION ynpaenaeT caBurom 3any-
CKa BXO[JHOTO curHasna. 3Ta GpyHKLUA NCNonb3yeTca AN1A CABUra no3numm
3anycka, Npy NOBOPOTe perynAaTopa ropn3oHTabHOro CMeLLeHNA Bbl YBU-
AUTe NepemeLleHne oCUMNNOrPaMmbl MO FOPU3OHTANN.

3) Haxmute kHonky HORI MENU ana otobpaxeHua meHIo npubnmkeHms
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ocumnnorpammbl (Zoom). HaxofaAacb B 3ToM MeH10, HaxkmuTe F1 ana Bknto-
YeHUA pexnma yBenuueHus parmeHTa okHa. [na BbIxoAa 13 pexxnma yBe-
nuyeHns GparmeHTa okHa HaxkmuTe F1 elle pa3 v BepHUTECH K OCHOBHOW
BpemeHHow LwKane (Main). B 35Tom MeHIo Bbl MOXeTe yCTaHOBUTb Bpems
3apepxku (Hold off).

HORIZONTAL
A POSITION ¥

)
SEC/DIV

Puc. 11 30Ha ynpaBnieHnA ropn3oHTanbHON pa3BepTKON Ha NaHenm
ynpasneHus

7.10 O3HaKOMJIeHMe C CUCTEMON 3anycKa

Kak nokasaHo Ha pucyHKe 12, B 30He yrnpaBfieHsA 3anyCckom pacrosioxeH
OfIH MOBOPOTHbIN PErynaTop n YeTbipe KHOMKM ynpasneHusa. CnegytoLye
[eNCTBNA MOMOrYT BaM 03HaKOMUTLCA C UX NCMONb30BaHNEM:

TRIGGER
4LEVEL

Puc. 12 30Ha ynpaBneHuns 3anyCckoM Ha NaHenn ynpasfieHns N MeHI0
HaCTPOWKM 3anycKa
18



1) Wcnonb3ynTe perynatop LEVEL gna nsmeHeHua ypoBHaA 3anycka. Ha anc-
nnee Bbl YBUAMTE 3HAYOK, YKa3blBalOWMIA YPOBEHb 3anycka. 3Ha4oK ne-
pemeLyaeTcs BHU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY perynatopa. B
npoLecce N3MeHeHUA YPOBHA 3anycka Ha Aucnnee otobpaxaerca usme-
HAloLeeCs 3HaUeHMe ypoBHsA 3anycka.

e
2) Haxmunte kHonKy TRIG MENU B 30He ynpaB/eHus 3anyckom, 4Ttobbl
BbI3BaTb MEHIO HACTPOIIKM 3anycKa ANA U3MEHEHNA HaCTPoeK.

DpoHT

MeTounme
Kanan1
Pasaraka
Noct
Pexim
ABTO
Twn thponTa

Pai WA

Puc. 13 MeHto HacTpoikm 3anycKa

3) Haxmute F1 1 Bbibepute Tpebyemblii napameTp (GPOHT, UMMYNbC, HAKIOH,
BUAEO, NooYepe/HbIi) TUNa 3amnycka.

00000kHZ T

Fx
bpi | WCTOMHMK

DPOHT

Wumynec | Kaxan1
Paipaka
Mocy
Pexnm

AsTto

Tun chporTa

Pacryumi

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

3ANYCK

Tun
DpoHT
WcToummk

X Kawan1
Kanan1

Kanan2?

BHewHmi

Cets 220 Moct
«

Pazanka

Tun chponTa

PacTyumia

Puc. 15 Bbi6op NCTOUHMKa 3anycKa

5) Haxmute F3 1 BbibepuTte Tpebyemblil napameTp (nepemeHHbI TOK, MoCTo-
AHHBIN TOK, NoaasneHne HY, nogaeneHne BY, nogaeneHne wyma) pas3sas-
Kui 3anycka.

3ANYCK
Tun

DPOHT

WcTounmk
Karan1

Passrska

Moct

Pexum

ABTO

Tun pporTa

Pactywmi

Puc. 16 Bbibop pa3BA3Ky 3anycka

20



6) HaxmuTe F4 1 BbibepuTe Tpebyemblii NapaMeTp (aBTOMATUUYECKWIA, HOp-
MaJibHbIN, OAHOKPATHbIV) AN1A PeXKMMa 3anycKa.

00000kHz

Wcrounmk
Kanan1

PassAska

Hopman Tun cponTa
OpHokpat

Pacryumii

Puc. 17 Bbibop pexuma 3anycka

7) Haxmute F5 1 BbibepuTte Tpebyemblin napameTp (pacTywwmi, cnagaioLwwui,
bpoHT) Tna dpoHTa.

WcTousmk
Kanan1
Passaska
Moct
Pexum

AsTo

Tun chpoHTa

Pactyumi

Cnanaioui
i_p‘ u PacTyumi

Puc. 18 Bbibop Tvina ¢ppoHTa
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8) Haxmute kHonky SET TO ZERO [NA YCTaHOBKM OCLMIONPaMMbl Ha
HyneByto MO3MLMIO NO BEPTMKaW 1 MO ropusoHTanu. [Mpun 3Tom ypoBeHb
3anycKa yCTaHOBUTCA Ha cepeiMHy aMnanTyAbl MyCKOBOTO CUrHana.

9) HaxmuTe KHonky DEFAULT , yTO6bI 0OTOOPA3NTb OKHO COpoCa Ha 3a-
BOJACKME HacTpoliku «Factory Setting». Haxmmute kHonky SELECT, uto6bl
CcOpOoCUTb HACTPOIKM A0 3aBOACKMX. HaxkmuTe KHonky MENU, uTo6bl 3a-
KpblITb 3TO OKHO.

10) Haxmute kHonky HELP, 4To6bl Bbi3BaTh OKHO cripaBku «Help». Haxmute
KHomKy HELP ele pas, 4To6bl 3aKpbiTb OKHO CMPaBKM.

8. BepTukanbHas cucrema

Ocumnnorpadp RGK DO-502 ocHaljeH [BYyMA aHasoroBbIMW BXOAHbIMMN
KaHanamu, Kaxkfiblil U3 KOTOPbIX UMeeT CBOE MeHI0 HaCTPOEeK BepTHKasbHOMN
cucTembl. C MOMOLLbIO 3TOFO MEHI0 KaXAbli KaHan ocumnnorpada MOXHO Ha-
CTPOWTb HE3aBUCUMO ApPYr OT Apyra. Mocne HaxaTnA GyHKLMOHaNbHOW KHONM-
kn CH1 unn CH2 Ha 3KkpaHe oTobpaxaeTcs GpyHKLMOHaNbHOE MEHIO MEPBOro
(CH1) unu BToporo (CH2) kaHana. B Tabnuue 4 HUXe NprBeEeHO ONMcaHue
3TOro MeHH.

Tab . 4:
MapameT OCTYMHble
P P Aocry OnucaHne
MEHI0 3HayeHuA
NPOMyCKaTCA 1 NOCTOAHHAA, 1
noct. IMOm nepemMeHHas COCTaBNAOLLME BXOAHOIO
curHana
Pa3BA3ka nponyckaeTca TONbKO NepemeHHas
nepem. TMOm pony P
COCTaBNIALIAA BXOAHOIO CUrHana
Ha KaHan nogaeTcs noTeHuman
3emnsa TMOm A u
3a3emneHus
orpaHuyeHmne Nonocbl NPOMycKaHWA
BbIK/IOUEH OTKJII0YAETCA, NCMONb3yeTcA NonHas
nonoca nponyckaHua
OunbTp
Monoch! orpaHuyeHmne NonoChli NPOMyCcKaHWA
0 20 My, uTo6bl NOJaBUTL
20MHz A t A
BbICOKOUACTOTHblE COCTaBAAWYE
curHana




rpy6as perynipoBka koadpoumneHTa

rpy6o BEPTVKaNbHOWN Pa3BepPTKY BbIBPaHHOrO
KaHana c warom 1-2-5
Bonbt/nen TOYHasA HAaCTPOMKa B Npejenax wara
rpy6oIl HaCTPOWKY, LWar HaCTPOWMKMN
TOYHO .
cocTaBnset 1% oT BbIGpaHHOW WKasbl
B/nen
3HaveHue KoadouumeHTa ocabneHus
0.01X Npo6HMKa BbIGNPAETCA B COOTBETCTBUM
’ C yCTaHOBNEHHbIM Ha MPO6HVIKe
0.02X
ocnabneHnem, 4Tobbl obecneunTb
Mpo6HUK 1(')'6)( COOTBETCTBME BEPTUKASIbHOW LIKanbl
1000X oTobpaxaemoli ocumanorpamme
1 nsbexaTb He06XO[MMOCTH
PYYHOro nepecyeTa LWKasbl C y4eTom
KoadPurLmeHTa ocnabneHna NpobHriKa
Cnepytowynin nepexop Ha crefyioLLyto CTpaHuLy MeHo
BbIKJ HOpMasnbHas ocuyunnorpamma
NHBepcua
BKJ VHBEPTMPOBaHHaA ocuMNIorpamMmma
BbIOOP eANHULbI 3MEePEeHNA CUrHana B
En. n3am B, A
BblOpaHHOM KaHane (BonbT, amnep)
BO3BpAT Ha Npeabl 10 CTpaHn
Hasan p peAbiayuly| panuy

MeHI0

8.1 HacTpoiika pa3BA3KM BXxoAa KaHana

MN3mepsaembiin curHan nogaeTca Ha BXxoa nepBoro kaHana (CH1) npeactas-
nAaet coboii crHycomnpanbHoe KonebaHune, copepalliee NOCTOAHHYIO COCTaB-
naowyto. Haxxmmte KHonKy F1 gna Bbibopa 3HaueHus «Mepem. TMOm» napa-
meTpa «Pa3BA3Ka», UTOObl YCTAaHOBUTb Ha BXxofe nepBoro KaHana (CH1) ceasb
no nepemMeHHoOMy TOKY. MOCTOsSIHHasA COCTaBnAIOLWan N3MEPAEMOro CUrHana
bypnet oTcekatbcA. Ha pucyHke 19 0To6pasnTca COOTBETCTBYIOLAA OCLMNO-

rpamma.
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, Nepen 1MOM

TP NonOCK

* Busnouen

Bomtflen

Puc. 19 OTceueHne NOCTOAHHOWN COCTaBNALEN CUTHaNna

HaxmuTe KHonKy F1 ana Bbi6opa 3HaueHus «Moct 1TMom» napameTtpa «Pas-
BA3Ka». B 3TOM peXxume nponyckaloTca 1 nepeMeHHas, U NOCTOAHHaA COCTaB-
naowwre. OcumnnorpaMmma crrHana nepsoro KaHana (CH1) npencraBneHa Ha
pucyHke 20.

Kavan
Passoea

. Mocy 1NOw

Puc. 20 OgHoBpemMeHHOe oTobpaXkeHne NepeMeHHO 1 NOCTOAHHON
COCTaBNALLWYMX CUTHANA

Ecnn Bbl HaxmeTe KHOMKy F1 ansa Bbi6opa 3HaueHns «3emna 1Momy, To
BXO/JHO KaHas NOAKIOYaeTCA K BHYTpeHHeMy 3a3emneHuto ocuunnorpada, n
nepemMeHHas, N MOCTOsAHHAA COCTaBNAIOLLVE CrHana OTCeKatoTCA Ha Bxope. Ha
Jucnnee oTo6pasnTca OCLUNNOrPamMma, n306pakeHHas Ha pucyHke 21
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Pasemia

, Jewma 1HOM

WP Nonoce!
5 B
i Bomwr/llen
Tpy6o

Coenyoupi

5
Puc. 21 OTceKkatoTca 1 nepemeHHas, 1 NOCTOAHHAA COCTaBAALME CUrHaNa

8.2 HacTpoiika orpaHn4YeHNA Nosocbl NponycKkaHnA

B KauecTBe npumepa paccmoTpum curHan ¢ yactotor 40 Mlu, nogaHHbIN
Ha Bxop nepsoro KaHana (CH1). Haxmute kHonky CH1, a 3aTem Haxmute
KHOMKy F2, uTo6bl BbIGpaTh 3HaueHue «BbiknioueH» ana napameTpa «dunbtp
nonocbl». Mpy 3ToM nonoca NponyckaHyA KaHana coBrnaaaeT C NOJIHOW Mo-
Nocol nponyckaHua ocuyunnorpada, M orpaHNYeHna NoNoCkl NPOMyckaHuaA B
nepsom KaHasne (CH1) otcytctBytoT. [Mpun 3TOM MOXHO HabnoaaTh BCe BbICOKO-
YaCTOTHble KOMMOHEHTbI M3MEPEHHOrO CMrHana Ha ero ocuuniorpamme, Kak
NoKas3aHo Ha pUCyHKe 22.

| Mocr MO
@wTp nonoce
Bosrwosen

Bonst/flen

Tpy6o

Mpo6w

Puc. 22 Bup ocyunnorpammbl 6e3 orpaHnyeHnA NOAHOM NOA0Ch NPonycKaHUaA

HaxmuTe Ha KHonky F2, utobbl BbIGpaTh 3HaueHne «20MIuy» ans napame-
Tpa «OUbLTP NONOCHI», N BbICOKOYACTOTHbIE KOMMOHEHTbI U LWYM C YacTOTOM
6onee 20 MIL, cogepxalimecs B 3MEPAEMOM curHasne, 6yayT CyllecTBeHHO
ocnabneHbl. COOTBETCTBYIOLWMIA BUA OCLMINOTPaMMbl NPYBEAEH Ha PUCYHKE
23.
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TocT 1MOM

GHILTD BONOCH!
20Mry
Bomt/flen

rpyso

Puc. 23 Bua ocumnnorpamMmbl Mpy orpaHrnyeHny Nosiocbl NPonyckaHus

8.3 Hactpoiika koadppuumneHTa ocnabneHnsa npobHnkKa

[na cornacoBaHus C YCTaHOBNEHHbIM Ha MPOGHUKE KodddULEHTOM
ocnabneHnss  HeobxoguMO  BblGpaTb  COOTBETCTBYOWMIA  KO3bdrLUmeHT
ocnabneHua npobHMKa B MeHI0 YynpaBneHUA KaHana. Hanpumep, ecnu
Ko3pdULMEHT ocnabneHns npobHuka coctaBnseT 10:1, COOTBETCTBYHOLMIN
koapduumeHT B MeHio Oypet 10X. [nAa npaBunbHOro oTtobpaxeHua
N3MEePAEMOro HanpsXXeHns HeobXOAVMMO BCeraa ycTaHaBnvBaTb Tpebyembiit
K03dPULMEHT ocslabneHsi NPO6HMKa.

TRIGED W y : Kavan1

Pasbroia
, Mepen 1MOU
TP nONOK!
" Boknouen
Bon1/flen
oy
Npodim

10«

Creqyoumit

Puc. 24 YcTaHoBKa k03dduumeHTa ocnabneHmns NpobHMKa B MEHIO KaHana

8.4 Hactpoliika BepTukanbHoli passeptku (VOLTS/DIV).

Bbl moxeTe perynupoBatb KOIGOUUMEHT OTKIOHEHUA MO BepTUKaIM
«Bonbt/fen» (VOLTS/DIV) B pexume rpyboii nmbo TOUHOIN HacTpolku. B pe-
XKnMme rpyboit HacTponKy 3HaueHne B/pen nameHsaetca B npefenax 1mB/gen
- 20 B/pen c warom 1-2-5. B pexxnme TOUHOW HaCTPOIKIM Bbl MOXKETe U3MEHATb
K03 PUUMEHT OTKIOHEHMA C MEHbLUMM LIAroM B Npefenax TekyLlero guana-
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30Ha. Takum 06pa30M, MOXHO MN1IaBHO, NpoOXoAA vepes BCe 3Ha4YeHuA,
HATb K03¢'¢'VIL|I/IeHT OTKJ/TOHEHNA B YKa3aHHOM finana3oHe.

Kawant

F- 1.00000kHz Pasasa

. Mepem TMOM

eneTp nonoct

5 Bummoen
Boneflen

2 Towo
Tpobiu

x

Creayoupsit

oy |0

nme-

Puic. 25 TouHas HacTpoiika Ko3pduLreHTa BEPTUKabHOMN PasBepTKM

8.5 HacTpoiika MHBepTUPOBaHUA OCLMNOrPpaMMbl

WNHBepcna ocuunnorpammbl HacTpamBaeTca € NomolLLblo KHonku F5. Mpun
VNHBEPTMPOBAHNM CUrHafa OoCLMSIOrpamMmMa OTPaXaeTcs Mo BepTUKanu oT-
HOCUTENbHO YPOBHA HyneBOro noteHumana. Ha pucyHke 26 npepacrasneHa
ncxoaHaa ocymnnorpamma. Ha pucyHke 27 nokasaHa MHBepTUpPOBaHHaA oc-

yunnorpamMmma.

Puc. 26 HacTpoiika BepTrKanbHON MHBepcumn (MHBepcus - BbIKIT)
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Karan

Woepesn

BKI
En nom

B

Kl 2000my ]
Puvic. 27 Hactpoiika BepTuKanbHON HBepcum (MHBepcua - BKIT)

8.6 EquHuLbl nsmepeHnsa

HaxxmnTe KHOMKy «Ef. n3m», 4tob6bl BbiGpaTh B (BonbT) unu A (amnep) B
KayecTBe eAVHULbI n3MepeHua. 1o ymonuaHuio ycTaHaBNMBaeTCA 3HaueHne
B. Mocne Toro, Kak eAviHMLLA U3MEePEHUA YCTaHOB/IEHa, COOTBETCTBEHHO U3Me-
HUTCA enH1LA U3MepPeHA B CTPOKE COCTOAHMA KaHana. Ha pucyHke 28 npeg-
CTaB/IeHa OCLMIIONPaMmMa C BbIOpaHHbIMU eAnHULAMK U3MepeHus B (BonbT).
Ha pucyHke 29 nokasaHa ocuyunnorpamma ¢ BbIopaHHbIMY eAnHMLLaMMN n3Me-
peHus A (amnep).

Kavan

F.1.00000kHz | pnmepon

Puc. 28 Ocuunnorpamma ¢ BbiI6paHHbIMU egrHULAMK n3MepeHus B (BonbT)
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Puc. 29 Ocumnnorpamma ¢ BbibpaHHbIMK eArHMLaMn n3mepenns A (amnep)

8.7 MaTtemaTuuecKune onepauun Hag ocuuanorpammamu

MaTemaTryeckune BbluMCAUTENbHBIE GYHKLMN NPefCcTaBisioT coboii oTo-
6paxkeHne pesysnbTaToB OMnepaLnii CNOXKEHNS, BbIYNTAHWSA, YMHOXEHNA 1 fe-
JIeHUA OCLMNIONPaMM 13 NePBOTO 1 BTOPOTO KaHanoB.

Marensar
Onepanal
Kavani
Dy
+
Onepang2

Kavan2

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

Puc. 30 MNpumeHeHne maTeMaTyeCKnx onepaummn
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OnucaHvie MeHto maTemaTyeckux GyHKumi (tab. 5):

MapameTp Hoctyntbie Onucaxve
MeHIo 3HaueHun

Matemat i -
Tun (Type) (Math) BbinonHeHue GyHKUNN (+, -, X, +)

Kanan1 (CH1) 3a VNCXOAHbIN curHan 1 NpUHNMaeTCcA

Onepanal OCLMANOrpaMMa NepBoro KaHana
(Source) Kawan2 (CH2) 3a UCXOAHbIN curHan 1 npuHUMaeTcs
ocumMnnorpamMma BTOPOro KaHana
+ McTo 1 + ncxopHbln curHan 2
OyHKUNA - McxoaHbin curHan 1 — CXoAHbI curHan 2
(Operator) X VICXOAHBIN CrHan 1 X UCXOAHBIN curHan 2

+ McxopHbI curHan 1 + NCXOAHbIN curHan 2

Kaman1 (CH1) 3a UCTOYHVK cUrHana 2 NMPUHNMaeTCA
Onepaan ocuwnnorpamMma rnepeoro KaHana

(Source2)

3a NCTOYHUK curHana 2 npUHNMaeTcAa

Kanan2 (CH2)
ocyunorpamMmmMa BTOpOro KaHana

8.8 CneKTpanbHbIii aHanus metogom MO
C nomouybto anroputma BIN® (6bicTporo npeobpasosaHus Dypbe) Bbl
MoXeTe npeobpasoBaTb CurHan Kak ¢yHkumio BpemeHun Y(t) B curHan Kak
dyHKUMIo yacToTbl. C nomolbto BrN® ygobHo HabnoaaTb creayiowme Tumbl
CUrHanoB:
+  M3MepATb rapMOHMNYECKME KOMMOHEHTbI CUTHaNa 1 CKaXKeHUs, BHOCMMble
B CUrHan obcnieayemon crctemon;
«  [leMOHCTPYPOBaTb XapaKTEPUCTUKM LyMa B MOCTOAHHOM CUTHane;
+  AHanusnpoBatb KonebaHus.
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OnuncaHve meHto 6bicTporo npeobpasosaHua Oypbe (Tab. 6):

MNapameTp [ocTynHble Onncanmne
MeHI0 3HayeHun
Tun (Type) BMO (FFT) BbinonHeHwue onepayuii 6icTporo
npeo6pasoBaHusa ypbe
MNCXOAHBIN CUTHAN NPYHUMAETCA
Kawan1 (CH1) | 52 VICXORHBIA CUrHan npukmaetc
UCTOYHMK ocumnnorpaMmMa NepBoro KaHana
(Source) .
Kanan2 (CH2) 3a UCXOLHBIN CUrHan NpUHUMaeTCA
ocyuanorpaMmma BTOPOro KaHana
XaMMuHra
. YcTaHOBNEHO OKHO X3MMUHra
(Hamming)
BnakmaHa
YctaHOBNeHo OKHO bnakmaHa
OKHO (BlackMan)
(Windows) Mpamoyr
YcTaHOBNEHO NPAMOYroSibHOE OKHO
(Rectangle)
XeHHVHra
R YcTaHOBNEHO OKHO X3HHUHra
(Hanning)
JInHenHbIN YcTaHaBnvBaeTca eanHnLa
(Linear RMS) n3mepeHmna B (Vrms)
BepTt koopg
(Vert Scale) YcTaHaBnMBaeTCA eanHMLA
dBvV n3mepeHus ab (dBVrms) ana
cpeaHeKBaApaTUUYHON BENNUYNHDI

Bbi6op okHa BM®. Ocuunnorpad no3sonaeT NPonsBOANTb 3anncu CuUr-
Hana BlN®, orpaHnyeHHOI MO BpeMeH ANVHbI B MPEANONIOKEHUN O TOM, 4TO
cUrHan Kak QyHKUMA BpemeHW ABNAETCA GECKOHEeUHbIM W Nepuofnyecknm.
Ecnu pnvHa 3anucy cooTBETCTBYeT LieIoMy YMCy NeproAoB, CUrHan umeet
OfVHAKOBYIO aMMN/IMTY/y B Hauasie 1 B KOHLIE, PV 3TOM He BO3HVKAET pa3pbiBa
ocuMnorpammbl.

OpHaKo ecnu A/IviHa 3anucy He CoBMaAaeT C LiesbiM YNCSIOM NepuoaoB, TO
amnanTyfa B Hauyane 1 KoHLe 3anucu 6yyT OTnYaThCA, AaBas paspbls B TOU-
Ke coeAVHeHus, BIUAIOWMNIA Ha BbICOKOUYACTOTHbIE KOMMOHEHTbI pe3ynbTaTa
BMN®. B yacToTHOM NpeAcTaBNeHUM 3TO ABNEHNE N3BECTHO Kak NpocaynBaHmne
crekTpa. YTo6bl He JOMYCTUTL MPOCAUNBaHNA, UCXOAHBIN CUTHAN YMHOXaeTcA
Ha QYHKLMIO OKHa, 1 TakiuM 06pa3oM, 3HaueHUA Hayana 1 KoHLa 3anucu npu-
HYAWUTENbHO yCTaHaBMBalOTCA B HOMb. [1nA Bbibopa Hanbonee nogxoaALlei
DYHKLMM 0b6paTUTeCh K HIKecneayloLlen Tabnuue.
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Tab.7:

PekomeHAyembl 06beKT

(Rectangle)

OkHo BIN® OcobeHHOCTU
NpUMeHeHNA
BbI6pOChI v GbICTPble
OTnnyHOe paspelueHne MMMYNbCbl, KOTAa yPOBEHb
10 YacToTe, HauUXyAaLee CUrHana B Hauasne n KoHue
paspelleHme no ofjuHaKoB. [aApMOHMYecKne
MpAmoyronbHoe

amnautyge. B ocHoBHoM
CXO[HO C Pe3ynsTaToM
BMN® 6e3 nprmeHeHuns
OKHa

CUrHasbl C NOCTOAHHON
YacTOTON 1 aMNANTYAON.
LLiInpokononocHbli
6enblii Wym C MefSieHHO
MEHAIOLWMMCA CMEKTPOM

PaspelueHmne no

X3HHUHra Meprioguyeckmne crurHanbl
) YacToTe nyulue, Yemy _
(Hanning) 1 Y3KOMOMOCHbIN LWyM
NPAMOYToNbHOro OKHa
PaspeLlueHmne no yactote | BbIGpochl nnu GbiCcTpble
X3MMmHra NNLWb HE3HAYNTENBHO MMMYNbCbl, KOTAa yPOBEHb
(Hamming) Nyyuie, 4emM y OKHa CUrHana B Hayane v KoHue
X3HHWHra CUNbHO pasnuyaeTcs
Hawnnyuwee paspelweHne | B ocHoBHOM
BnakmaHa no amnanTyae npu NCNONb3yeTca AN1A NoncKa
(Blackman) HauxyAaLem paspelleHnn | BbICLIMX rAPMOHUK B
no yacrote O[JHOYACTOTHbIX CUTHaNax
8.9 LUndpposoii punbtp

DOyHKUMA LdpoBOro punbTpa No3BoNAET OTGUNLTPOBATL ONPeAeNneHHyo
MoJI0Cy YacToT B CUrHane, HaCTPOVB BEPXHIOK 1 HUXKHIOKO FPaHuLibl YacTOTHO-
ro AvanasoHa GpunbTpa.

MeHto HacTpoiikn uudposoro punbstpa (Tab. 8):

MNapameTp [ocTynHble Onvcatme
MeHI0 3HavyeHus
Tun (Type) OunbTp OyHKUMA uudposoro dunsTpa
Kanan1 DUNbTP NPYMEHAETCA K OCLMIorpavMme B
McTouHuk (CHT) nepBoM KaHane
(Source) Kanan2 OUNbTP NPUMEHAETCA K OCLIIOrPaMMe BO
(CH2) BTOPOM KaHane
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Tun
dunbrpa
(Filter type)

Bbibop ¢unbTpa HMU3KMX YacToT. Tonbko

HY KOMMOHEHTbI CUrHana ¢ YactoTaMu HuKe
(Low Pass) 3a/laHHOTO BepXHEro npejena 4actoTbl
MOTYT NMPOWTY B KaHan
Bbibop ¢unbTpa BbICOKMX YacToT. ToNbKO
BY KOMMOHEHTbI CMrHasna C YacToTaMu Bbllle
(High Pass) | 3agaHHOro HVKHero npeaena YyactoTbl
MOTYT MPOWTK B KaHan
Bbi6op nonocosoro
(nonocHonponyckatoLero) Gpunstpa. Tonbko
B nonoce KOMTMOHEHTbI CMrHana ¢ YactoTamu Bbilue

(Band Pass)

3aaHHOrO HMXHEro npepfena u Huxe
3aaHHOro BepXHero npeaena 4actoTbl
MoryT I'IpOVITI/I B KaHan

BHe nonocol
(Band Stop)

Bbl6op peXxeKTopHOro
(nonocHo3arpaxpatowiero) dunstpa. Tonbko
KOMTMOHEHTbI CUrHana ¢ YactToTamm Huke
3a[laHHOTO HUXKHEro NMpefena v Bbille
3aflaHHOTO BepXHEro npeaena 4actotbl
MOTYT NPOWTY B KaHan

HwXHun npenen 4yactoTbl HACTPanBaeTCA

HwxHaa BpaLLeHneM MHOTOGYHKLIMOHaNbHOro
rpaHunua - perynatopa. Ansa ¢punbTpa HU3KMX YacToT
(Freq Low) HVP>KHUI Npefen 4yacToTbl 3afaTb Henb3sA,
MEHIO CKPbITO
BepxHuit npepen YacToTbl HaCTpamBaeTca
BpaLleHneM MHOroOpyHKLOHANbHOIo
Bepx rpaH paL byrku

(Freq Hight)

perynaTopa. [na ¢punbTpa BbICOKUX YacToT
HVKHUIA Npefen 4acToTbl 3aAaTh Henb3A,
MEHIO CKPbITO
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9. lopusoHTanbHaa cucrema

—_

N

9.1 YnpaBneHne ropusoHTaibHbIMIU HacTponikaMmn

HORIZONTAL
< POSITION »

<4 SCALE »

()
19 Q
Q ¢
O
s ns
SEC/DIV

Puc. 31 30Ha ynpaBneHuna ropnsoHTanbHON pa3BepTKON Ha NaHenm
ynpasneHus

Perynatopbl ynpaBneHuna ropM3oHTasbHON LLKaNoNn:

Perynatop SCALE (macwwTab wKanbl BpeMeHn) No3BOAET perynmposaTb
FOPU3OHTaIbHYIO Pa3BePTKY, YTO NPUBOAMUT K PACTAXKEHMIO UK CXKaTUIO
OCLUMNNOrPaMM OTHOCUTENIbHO LieHTpa 3KpaHa, TO eCTb KONMYecTBO ce-
KyHa/penexune (sec/div). Ecnn BKnoueH pexum yBenuueHus ¢parmeHTa
oCLMNNIOrpamMmmMbl MO OCK BPEMeHM, MOXHO MCMONb30BaTb 3TOT peryna-
TOp ANA M3MEHEHUA 3aflePXKKWN, CKaHPYA BPEMEHHYIO OCb, Y U3MEHATb
WMPUHY OKHa. Mogpo6HOCTY ON1CaHbl B ONMUCaHUM peXxrMa yBennyeHus
dparmeHTa. Mpwn paboTe C perynatopamui ropn3oHTaNbHON Pa3BepTKU Ha
aucnnee otobpa)kaeTcA MeHI0 HACTPOWKM rOpM3OHTaNbHON pPa3BepTKM
(Tab nuua 9).

Perynatop POSITION (nonoxeHwe no ropusoHTanu) nos3sonseT pery-
IMPOBaTb MOJIOXKEHWE OCLUIOrpamMMbl MO FOPU3OHTaNM (BKnovasa oc-
LunorpamMmmbl, MoslyyeHHble B pesynibTaTe MaTemMaTMyecKkux orepaumi).
YyBCTBUTENBbHOCTb 3TOTO PerynATopa N3MeHAEeTCA B 3aBUCUMOCTM OT Mac-
wraba Nno ocn BpemeHu.

KHorka meHio ynpaBneHus ropusoHTtanbHon cuctemoin (HORI MENU) uc-

nonb3yeTca AA BXOAA B MEHIO YNpPaB/ieHNA FOPU3OHTaNIbHOWN cucTeMoi (cm.
Tabnumuy Hxe).
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MeHio ynpaBneHus ropu3oHTanbHom cnuctemoi (tab. 9):

MapameT OCTYMHble
P P Aocty OnucaHne
MeHI0 3HayeHuA
OKHoO . o
Bkn (ON)/ BknioyeHne OCHOBHOW FOPV30HTaNbHOM
(Expand BbIK/T (OFF) | wkani
Windows)
Mpw BbIGOPE 3TOro 3HAUYEHUA Npu
Main time | perynupoBke 6yaeT MeHATbCA OCHOBHas
ropu3oHTasnbHas LKana
Time base IMpu BbIGOPE 3TOrO 3HaUeHna Npy
. erynMpoBke 6yaeT MeHATbCA
Extend time | PEYMP a
ropu3oHTasnbHas LUKana yBenmyeHHoro
¢dparmeHTa ocumnnorpammbl
BknioueHue pexnma yBenmyeHna
XY pexnm -
dparmeHTa ocuMINorpaMmbl
3apepxKa ) PerynnpoBKa BennunHbl 3afepKKu 3anycka
(HoldOff) MHOTOQYHKLMOHaIbHbIM PErynaTopom

9.2 O6bACHEeHNE TEPMUHOB

Pexxum YT. B 3Tom pexume ocb Y npeacTasniaeT coboi WKany Hanpax)e-
HKA, @ 0Cb X — LKany BpeMeHu.

Pexxum XY. B 5Tom pexume ocb X NpeAcTaBnseT coboi WwKany Hanpsxe-
HMA curHana B nepeom KaHane (CH1), a ocb Y npeacTaBnaeT coboii WwKany Ha-
NPAXXeHNA chrHana Bo BTOpoM KaHane (CH2).

Pexxum ckaHupoBaHuA (Scan). Ecniu ropr3soHTanbHaa pasBepTka ycTa-
HOBJIeHa Ha 3HayeHue 100 mc/gen unu MeHblue, Npubop Gyaet paboTaTb B
pexnme BbIGOPKY C MefIEHHbIM CKaHpoBaHueM. Mpy HabnaeHUN HU3KO-
YaCTOTHbIX CUFHAJIOB B PEXUME MeAJIEHHOIO CKaHUPOBaHWA peKoMeHayeTca
yCTaHaB/MBaTb Pa3BA3KY KaHana no NoCTOAHHOMY TOKY.

SEV/DIV (c/pen). EquHMLA ropr3oHTanbHON WKanbl BPeMeHW, «CeKyHa/
neneHue». Ecnn BblGOpKa CUrHana ocTaHoBfieHa (Haxatmem KHomku RUN/
STOP), c nomoLLbio OpPraHOB YNpaBieHNA rOPU3OHTaIbHON Pa3BePTKON MOX-
HO PacTAHYTb UK CKaTb OCLIUOrpaMmy.

9.3 YBenuyeHmne pparmeHTa okHa

Pexm yBenuueHna gpparmeHTa okHa ncnonb3yetca Ansa 6onee yao6Horo
HabsiofieHNs ¢parmeHTa OCLMNOrPamMmbl, NMO3BOSIAIOLLErO fyuylle paccMo-
TpeTb AeTanu.
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HaldOff

Puc. 32 ®parmeHT ocUMANOrpaMmMbl, PaCTAHYTbI MO FOPU3OHTaNIbHON OCK

) LWkana yBennyeHHoro ¢parmeHTa oCLUIIOrPamMMbl
2) YBenuueHHbI Mo ropn3oHTanu GparmeHT ocUMANOrpaMmbl
) OcCHOBHaA ropu3oHTasibHadA WKana

) YBenuueHHbli MO ropr3oHTanu GparMeHT OCLMANOrpaMmbl

B pexume yBenuueHvs ¢pparmeHTa BPEMEHHON LWKasbl JUCTEN JenuTca
Ha /IBe YacTu, KaK NMOKa3aHo Ha PUCYHKe Bbllle. B BepxHeil yacTn oTobpaxa-
eTcA ncxofHaa ocumnnorpamMma. Bel MoxeTe nepemellatb 3Ty 30HY BNeBO ”
BMpaBo BpaujeHnem perynatopa POSITION, a Takke ymeHbLIaTb 1 yBENNYU-
BaTb pa3mep BblbpaHHON 06nacTn BpalleHnem perynatopa SCALE B 30He ro-
PV30HTaNbHOW pa3BepTKU.

B HWXKHeW YacTy 3KpaHa PacronoXeH BblOPaHHbIA GparMeHT NCXOQHOMN
OCLMNNOrpamMmbl, PacTAHYTbIA MO ropusoHTanu. ObpatTe BHUMaHUE, YTO
paspelleHne pacTAHYTOro GpparmeHTa yBenmymBaeTca No cpaBHEHUIO C pas-
peLleHnem NCXO[HON OCLMNOrPaMMmbl.

MockonbKy ocuunnorpamma, NokasaHHas B HUXHEN 4acTu 3KpaHa, co-
OTBETCTBYET BbIOPAHHON 30He B BEPXHEN YacTyi, ANA yMeHbLUeHVA pa3mepa
3TOW 30HbI, Bbl MOXETe PacTAHYTb BPEMEHHY!IO LLKasy BpalleHem perynatopa
SCALE B 30He ropu3oHTanbHol pa3sepTku. laHHaa GpyHKLMA NO3BONAET MHO-
rOKpaTHO pacTArMBaTb OCLUIOrPammy.

9.4 Pexum XY

Pexnm XY Takxe HOCUT Ha3BaHMWe pexuma éuryp Jinccaxy. NprmeHeHne
meTogAa Jlnccaxy nossonset U3sMepuTb Pa3HOCTb $pa3 ABYX CUrHANOB C OfMHa-
KOBOW 4aCTOTOW, Kak NMOKa3aHO Ha PUCYHKe Huxe:
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/ c

Puic. 33 ®urypa Jluccaxy

Pacuet nponsBoanTca Ha ocHoBe Gopmynbl sin@ = A/B unn C/D, rge © -
yron casura ¢pasbl MeXxay cMrHanamu B AByx KaHanax, a napametpbl A, B, Cun D
rnoKasaHbl Ha pUCYHKe 34.

Mcxops 3 aToin popmyibl, yron MOXeT ObITb BbipaxkeH Kak g = tarcsin(A/B)
nnu *arcsin(C/D). Ecnn gnvHHaa ocb annunca NnpoxoauT Yepes KBagpaHTbl | 1
Ill, To pa3HocTb a3 okakeTca B kBagpaHTax | u IV, To ectb B AgnanasoHe (0 —
n/2) nan (3n1/2 - 2m). Ecnn AnnHHaA ocb anmnca NpoXoanT Yepes KBaApaHTb
Iln 1V, To pasHocTb a3 okaxeTtca B kBagpaHTax |l 1 11l To ecTb B Anianasone (r/2
— ) unu (- 371/2). Mo purypam JInccaxxy MOXXHO onpefennTb COOTHOLLEH e
YacToT 1 $a3 ABYX CUrHANOB, Kak MOKa3aHO Ha PUCYHKe HIKe:

S0 O N 0O /S

45° 90° 180°

X

Puc. 34 OcHoBHble BapunaHTbl duryp Jinccaxy

B 3TOM pexume Heo6XOANMO OAHOBPEMEHHOE M1CMOJIb30BaHNe CUrHanoB
B NnepBoMm KaHane (CH1) n BTopom KaHane (CH2). Mpwu BbiGope pexunma otobpa-
eHuA XY, N0 ropr3oHTaNbHOW OCU OTKNaAblBaeTCA HanpsaXeHne B NepBomM
kaHane (CH1), a No BepTUKaNbHOWN — HaMpsXXeHne BO BTOPOM KaHane (CH2)
(pucyHok 35).
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YBENMHEHVE
Okt
BLIKI

Time Base

Main Time

XY Pexum

BKIl

3anepwia

1 =500.00mV 1X
Puc. 35 OTobpakeHune ocLunnorpamMmbl B pexume XY

MpumeyaHue: ana obecneyeHns HopmanbHOro otobpaxkeHus uryp Jinc-
caky, ocLunorpaMma AosKHa OXBaTbiBaTb XOTA Obl OAVH MOMHBIA Nepuof
curHana. Cnepytowe GyHKUMM He paboTaioT pexxkume XY:

« OyHKLUUA KypCOPHbIX M3MePeHNiA;
«  MatemaTnuyeckve onepauuv 1 onepauuy C UCNOSIb30BaHNEM OMOPHOW

OCLMNIOrpamMbl;

«  OyHKUUA yBenuyeHns ¢pparmeHTa okHa;
« YnpaBneHwue 3anyckom.

10. Cuctema 3anycka

MomeHT 3anycka onpepenseT, Korga ocuuniorpad HauvHaeT BbIGOPKY
[aHHbIX 1 OTOBpaxeHWe ocumanorpammbl. MNpaBunbHas HacTporiKa 3amnycka
No3BONAET NPeBpaTUTb HeCTabUIbHYIO KapTVHY Ha 3KpaHe B MHPOpMaTMB-
Hylo ocumnnorpammy. B Hayane c6opa faHHbIX ocumnnorpad B nepsyio ove-
peab HabypaeT 4OCTaTOYHOE KOMMYECTBO AaHHbIX A/1A MOCTPOEHNSA OCLMIIIO-
rpamMmbl CfieBa OT TOYKM 3aMnycKa, U 3TO NPOLAOSIKAETCA, MOKa He BbIMONHAETCA
ycnioBMe 3anycka. B oxupaHuu nyckoBoro curHana npubop HemnpepbiBHO
perncTpupyert faHHble. Koraa crHan 3anycka nosydeH, ocumnnorpad Henpe-
PbIBHO COBMpaeT AOCTaTOUHbIN 06beM AaHHbIX A TOro, YTobbl 0OTO6Pa3nTL
OCLMNOrpaMmmy BNpaBo OT TOUKM 3anycKa.

30Ha ynpasneHus 3anycKoM Ha NaHenn ynpasneHus ocumnnorpada Bkto-
yaert:
« Perynatop LEVEL: perynatop ypoBHsA 3anycka, N03BONALWNIA yCTaHOBUTb
3HaueHne HanpAKeHWA NYCKOBOrO CUrHana, COOTBETCTBYKOLLEE YPOBHIO
3anycKa;
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Krnonka SET TO ZERO: cny»kunt AnA yCTaHOBKW YPOBHSA 3amnycka Ha CpeaHuin
YPOBEHb aMMIUTYAbl MYCKOBOrO CUTHana;
Knonka TRIG MENU: KHonKa Bbl30Ba MeHI0 HaCTPOWKM 3amnycKa.

YnpasneHue 3anyckom

Tunbl 3anycka: No GPOHTY, MO ANUTENbHOCTM UMNY/bCa, NO BUASOCUTHANY,
Mo HaKNoHy GppoHTa, nooyepesHbIi.

3anyck no ¢poHTy (Edge): 3anyck nponcxoamT, Koraa GPoHT MycKoBOro
CUrHana AocTuraeT 3afjlaHHOrO YPOBHA.

3anyck no AnutenbHocTU Mmnynbca (Pulse): 3anyck npoucxoawT, Koraa
AJIMTENIbHOCTb UMMYNbCa MyCKOBOIO CUrHana yAoBNeTBOPAET 3afaHHbIM
ycnosuam

3anyck no BupeocurHany (Video): 3anyck BbINOMHAETCA NO NPUXOAY CUH-
XpovMMysibca Kagpa Uiy CTPOKM CTaHAAPTHbBIX BUAEOCHTHANOB.

3anyck no cKopocTy U3MeHeHuA curHana (Slope): 3anyck BbinonHAETCA,
Koraa KpyTusHa HapacTatolero/ybbisatolero ppoHTa curHana yaosnet-
BOpPSAET 3aJaHHOMY YCI0BUIO.

MoouepenHbIN 3anyck: 3anyck B KaHanax CH1 n CH2 BbinonHAeTcA noouve-
pefHo No X COBCTBEHHBIM CUrHaNam v npefHasHayeH Ana OfHOBPeMeH-
HOro HabnioAeHNA ABYX HE CUHXPOHM3MPOBAHHBIX MO YacTOTe CUrHANOB.

10.1 3anyck no ¢ppouTy (Edge)

3anyck no ¢poHTy 0603HaUaET 3arycK Mo NOPOroBoMy YPOBHIO BXOAHOTO

curHana. MNpu BbiGope pexrma 3anycka no GPoHTY NPOVCXOANT 3amnycK Ha ne-
penHeMm, 3afiHeM 1n Ha 060UX GPOHTaX BXOLJHOTO CUrHana.

MeHio HacTpolikm 3anycka no ¢poHTy (tab. 10):

MNapameTp [JocTtynHble
MeHI0 3HayeHua

OnucaHne

Tun (Type) | Opont (Edge)

VNCTOUHMK BHewwHiA Bbibop BXOfHOrO KaHana BHELIHero
(Source) (EXT) 3anycka (EXT TRIG) B KayecTBe NCTOYHMKA
NycKoBOro CUrHana
Cers 220 3anycK oT aneKTpoceTu
(AC Line) 4 P

Kanan1 (CH1) | 3anyck no curHany n3 nepsoro KaHana

KaHan2 (CH2) | 3anyck no curHany 13 BTOPOro KaHana
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MocTosiHHaA cocTaBnaoLwasn nyckoBoro

MNoct (DQC)
CUrHana otcekaeTcs
W nocTtoAHHasnA, n nepemeHHas
MNepem (AC) | cocTaBnAioLme NyCKOBOro CUrHana
nponyckatoTca
OTceKaloTCA BbICOKOYACTOTHbIE
Mopasn HY
Pa3BA3ka ; cocTaBnAoLLMe NyCKOBOro cMrHana (¢
K (LF Reject) .
(Coupling) yacTtoTol Bbiwwe 80 KI)
OTceKaloTCsA HU3KOYACTOTHble
fopasn B4 cocTaBnALLMe NYCKOBOroO cMrHana (¢
(HF Reject) A Y
yacToTon Huxke 80 KIy)
OTceKaeTcA BbICOKOYACTOTHBbIN LUYM,
Mopasn wyma
- R YMeHbLLAeTCcA BePOATHOCTb JIOXKHOTO
(Noise Reject)
cpabaTbiBaHWsA 3anycka
ABTOMaTMueckni 3anyck. Ocuunnorpamma
AgTo (Auto) | dopMmupyeTcs, faxke ecnn yCIoBYE 3anycka
He BbINOSIHAETCA
Hobmarn HopmanbHbin 3anyck. Ocunnnorpamma
Pexxum (Nof mal) dopmMUpyeTca, TONbKO eCN BbINONHAETCA
(Mode) ycrnoBue 3anycka
OpHOKpaTHbI 3anyck. Mpu BbINONHEHUN
OpHokpat yCnIoBMA 3amycka ocyunorpamma
(Sin-gle) dopmMupyeTca ogHOKpPATHO ¢
nocnepytoLlen oCTaHOBKOW
PacTywmn
(R?;L:) 3anyck no HapacTatoLemy GpoHTy
Tun ¢ponTta | Crapatowmii
3anyck no cnagatouiem OHT
(Slope) (Fall) y Aatouiemy GpoHTy
OpoHT 3anyck, Kak Nno HapacTaloLemy, Tak v no
(Rise-Fall) y6biBatoLiemy GpoHTy
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10.2 3anycK no gnutenbHocTy umnynbca (Pulse width)

3anycK no 4AUTENbHOCTY UMMYSbCa O3HAYAET, YTO 3arnyck GOPMUPOBAHNA
OCLMIIIOrPaMMbl 3aBUCUT OT ANIUTENBHOCTM MYCKOBOTO MMMynbca. Haknagpl-
Basl COOTBETCTBYIOLME YCIIOBUA HA ASINTENBHOCTb VMIYSbCa, Bbl MOXKETE Bbisi-
BUTb UMMYSbCbl, OTKIIOHAIOLLMECS OT HOPMBbI.

MeHt0 HaCTPOIKKM 3anycka Nno ANUTeNbHOCTY MMNynbca (Tab. 11):

MapameTp HocrynHbie Onucanne
MeHIo 3HayeHus

Mmnynbc
Tun (Type) (Pulse)

Kanan1 (CH1) | 3anyck no curHany c nepeoro KaHana

Kanan2 (CH2) | 3anyck no curHany co BTOporo KaHana

VICTOUHUK . BbI6Op BXOAHOTO KaHana BHELIHEro
BHewHun
(Source) (EXT) 3anycka (EXT TRIG) B kauecTBe NCTOYHMKA
NyCcKOBOro CUrHana

Cere 220 3anyck oT aneKkTpoceTn
(AC Line) 4 P
MocTosiHHAs COCTABNAIOLIANA MYCKOBOTO
MocT (DC) was ny
CUrHana oTcekaeTca
[TocTosAHHaA 1 NepeMeHHasa cocTaBAlLMe
Mepem (AC) p u
MyCKOBOTO CUrHasa npomnycKatoTcs
OTCeKaKTCA BbICOKOYACTOTHbIE
Mopasn HY
Pa3Bsska 5 COCTaBnALME NYCKOBOrO curHana (c
R (LF Reject) .
(Coupling) yacTtoTol Bbiwwe 80 KI)
OTCeKalTCA HU3KOYACTOTHbIE
fopasn B4 COCTaBnALME NYCKOBOrO curHana (c
(HF Reject) 4

yactoTon Huke 80 KI)

OTceKaeTcA BbICOKOYACTOTHbIN Lym,
YMeHbLUIaeTCA BEPOATHOCTb JIOXHOIo
CpaéaTblBaHVlﬂ 3anycka

Mopasn wyma
(Noise Reject)
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AgrTo (Auto)

ABTOMaTMYeckni 3anyck. Cucrema
aBTOMATMNYECKUN NPOU3BOAMT BbIGOPKY
[laHHbIX 19 OCLMANOrpaMMbl B OTCYTCTBUE
nycKkoBoro curHana. basosbiil yposeHb
3anycka oTobpaaeTtca Ha gucnnee. Mpu
NoABNEHUM CMrHasa 3anycka NPonCcxXoamnT
aBTOMaTMYeCcKoe nepekKsioyeHme B
HOPManbHbI PEXNM 3anycka

Pexxnum .
(Mode) HopmanbHbliii 3anyck. B otcytcTBme
NyCcKOBOrO CUrHasa cucTema He
Hopman
(Normal) NpOu3BOAUT BbIGOPKY AaHHbBIX. [pun
NnoABNEHUM NYCKOBOTO CUrHasa BbIGOpKa
[laHHbIX 3anycKaeTca
OpHoKpaTHbIN 3anyck. [Npn BbinoaHeHUN
OpHokpat yCnoBMA 3amnycka ocynnorpamma
(Single) dopmMupyeTca ogHOKPATHO ¢ nocneayto-
LLie OCTaHOBKOM
Hactp .
BbI30B MeHI0 HaCTPONKM ASIUTENBHOCTA
mmn (Pulse AMRYAbCa
Setup) Y

MeHto HacTPONKW ANMTENbHOCTU MMNyNbca (Tab. 12):

MapameT OCTYMHble
P P focry OnucaHne
MeHI0 3HayeHua
OTpuuatenbHaa | 3anyck no AnnMTenbHOCTU
MonAPHOCTb (Negative) oTpULATENIbHOTO MMMYsbCa
(Polarity) MonoxuTenbHas | 3amyck no AAUTENbHOCTY
(Positive) NONOXWTENbHOIO MMMYNbCa
S 3anyck npv ANUTENbHOCTY UMMNYNbCa
60sIblUe YCTAaHOBIEHHOTO 3HAYeHNA
Ycnosue < 3anyck Npu AAUTENbHOCTY UMY bCa
(When) MeHblLe YCTaHOBJIEHHOTO 3HauYeHNA
- 3anyck npv AnUTENbHOCTY UMMYNbCa,

PaBHOI yCTaHOBNEHHOMY 3HauYeHIIo
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[nnTenbHoCTb MMnynbca
ycTaHaBnusaeTca B npefenax 20 HC ~10
C 1 NOACTPOWTE ee TOYHO BpaLleHVeM
perynatopa B BepxHeii 4actu
nepegHen naHenu

Bpema
(Time)

Bo3BpalleHune Ha NpegblayLuyto

Ha3a,q (BaCk) CTpaHUUy MeHIo

10.3 3anycK nNo cKopocTu U3sMeHeHnA curHana (Slope)

Korga BbibpaH 3amycKk No CKopoCTy M3MEHeHUA CUrHana, 3anyck ocyLiecT-
BJIAETCA, €C/IN CKOPOCTb HAaPACTaHNA UK YObIBaHUA CUrHana COOTBETCTBYET
BeNNYNHE, 3ajlaHHOI B HAaCTPOMKaXx.

MeHI0 HaCTPOIKK 3anycka No CKOPOCTW M3MeHeHNs curHana (1a6.13):

Mapamer OCTYIMHble

P P focry OnucaHne

MeHI0 3HayeHus

Tun (Type) HaknoH (Slope)

VICTOUYHVK KaHan1 (CHT) 3anyck No cMrHany 13 nepBoro KaHana

(Source) Kanan2 (CH2) 3anycK No curHasny 13 BTOporo KaHana
MocToAHHaA cocTaBnAoLWAA BXOAHOTO

Moct (DC) H A

CUrHana oTcekaetca
OTCeKaloTCA BbICOKOYACTOTHbIE

P Mopasn BY .

a3BA3Ka (HF Reject) cocTaBnAwLMe curHana (c yactoton
(Cou-pling) ) Bbiwwe 80 KIi)

OTCeKaeTCcA BbICOKOYACTOTHBIN LYM,
YTO YMEHbLUIAET BEPOATHOCTb JIOXKHOTO
cpabaTbiBaHWA 3anycka

Mopasn wyma
(Noise Reject)
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Pexxnum
(Mode)

AgTO (Auto)

ABTOMaTMyeckni 3anyck. Cucrema
aBTOMaTNYeCKM NPOU3BOAUT BbIGOPKY
[laHHbIX 4NA OCLMNOrPaMMbl B
OTCYTCTBME MYCKOBOTO CUrHana.
ba3oBbI ypoBeHb 3anycka
oTobpaxaeTca Ha gucnnee. Mpu
NoABNEeHUN CUrHasa 3anycka
NPOUCXOANT aBTOMaTUUYeCKoe
nepeknioyeHre B HOPMasbHbIN PeXnm
3anycka

Hopman
(Normal)

HopmanbHblii 3anyck. B otcytcTBme
NyCKOBOrO CUrHana cuctema He
NPOV3BOANT BbIGOPKY AaHHbIX. Mpn
NoABNEHUN NMYCKOBOTO CUrHana
BbI6OPKa AaHHbIX 3anycKaeTca

OpHokpat
(Single)

OpHoKpaTHbIN 3anyck. Mpwn
BbIMOJIHEHWN YCIOBUA 3armycKa
ocumnnorpamma dopmmpyetca
O[IHOKpATHO C nocneaytoLen
OCTaHOBKOW

OpoHT
(Slope
Setup)

Mepexopn Ha CTpaHNLY HAaCTPOEK
CKOPOCTY M3MEHEHUA CHrHana
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MeHI0 HaCTPOIKM CKOPOCTN U3MEHEHWA cUrHana (Tab.114):

MNapameTp
MeHI0

JoctynHble
3HayeHua

OnucaHne

Ycnosue
(Condition)

Mopbem >
(Rise >)

3anyckK BbINOHAETCA, KOrAa CKOPOCTb
HapacTaHus cMrHana 6onblue 3aAaHHON
CKOPOCTUN HapacTaHuA

Mopbem <
(Rise <)

3arycK BbINOMHAETCH, KOrAa CKOPOCTb
HapacTaHWs CMrHaa MeHblue 3afaHHO
CKOPOCTM HapacTaHua

MNogbem <>
(Rise <>)

3al'|yCK BbINONIHAETCA, KOrja CKOpoCTb
HapacTaHMA CUrHana Bbllle HUXHEro
nopora 1 HUXe BepxHero nopora
3a/laHHON CKOPOCTU HapacTaHuA

Cnag > (Fall >)

3anyck BbINOHAETCA, KOrAa CKOPOCTb
HapacTaHus cMrHana 6onblue 3aaaHHON
CKOPOCTU y6blBaHNA

Cnag < (Fall <)

3arycK BbINOMHAETCH, KOrAa CKOPOCTb
HapacTaHWs CMrHana MeHblue 3afaHHO
CKOpPOCTU yOblBaHNA

Cnag <> (Fall <>)

3al'|yCK BbINONTHAETCA, KOrja CKOpoCTb
HapacTaHMA CUrHana Bbllwe HUXHEro
nopora 1 HUXe BepxHero nopora
3a/laHHOW CKOPOCTH y6bIBaHI/Iﬂ

Hactp Bpem
(Time)

BpatueHunem yHnBepcanbHoro perynstopa
YCTaHOBUTE HY>KHYIO ANTNTEJIbHOCTb
nepenaga; AranasoH ycTaHoBKM: 20 HC
-10c

Mopor
(Threshold)

HwkHuin (Low)

BennunHy HUXXHero nopora CKOpocTt
N3MEHEeHWA CUrHana MOXXHO HaCTPOUTb
perynatopom LEVEL

BepxHuit (High)

BenununHy BepxHero nopora ckopocTu
V3MEHeHVA CUrHana MOXKHO HaCTPOUTb
perynatopom LEVEL

Bepx Hu3
(Low&High)

BenununHy HVKHEro 1 BEpXHero noporos
CKOPOCTN U3MEHEHMSA CUrHaNa MOXHO
HacTpouTb perynatopom LEVEL

Hazap (Back)

Bo3BpalueHe Ha NpeablayLLyto CTpaHULY
MEeHI0




10.4 3anyck no BuaeocurHany (Video)

Mpwu BbIGOPE pexinma 3amnycka No B1AeocUrHany ocumnorpad BbiMoaHA-
€T 3anyCcK No CUHXPOMMIYbCY Kafipa U CTPOKM CTaHAAPTHbIX BUAeO-
curHanos NTSC n PAL. Pa3Ba3ka Bxoaa npw 3anycke no BMaeocurHany no
YMOMYaHUI0 YCTaHaB/IMBAETCA Ha CBA3b MO NOCTOAHHOMY TOKy. ObpaTtnTech K
Tabnuue 15 4To6bl 03HAKOMUTBCA C OMMCaHEM MEHIO 3arycKa No B1AEOCUr-
Hany.

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

MNapameTp LocTtynHble 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)

Bbl6op BXOAHOIO KaHasa BHELWHEro
BrewHui (EXT) | 3anycka (EXT TRIG) B kauecTBe
WNCTOYHMKA NYCKOBOrO CUrHasa

Hactpoiika BbI30B MeHI0 HaCTPONKK
(Video Setup) BUAeoCHrHana
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MeHt0 HacTpoIiKKM 3anycka no BugeocurHany (1a6.16):

(Odd Field)

MapameTp meHI0 Al OnucaHne
3HaueHuA
NTSC Bupeocurnan craHpapta NTSC
CraHpaprt (Type)
PAL BupeocurHan ctaHgapra PAL
Mo kaxagon 3anycK no CMHXPOUMIYbCY
ctpoke (All lines) | kaxpoit cTpokm
BbI6op CcTpOKM | 3anyck No CHXPOUMMYNbCy
(Line Num) 3alaHHOW CTPOKM
CrHXpOHM3aLma
(Sync) HeueTHoe none | 3anyck No cUHXPOUMMYAbCY

He4yeTHOro Kagpa

YeTHoe none
(Even Field)

3anycK no CUHXPOUMMYNbCY
4eTHoOro Kagpa

Homep cTtpoku

Korga BbibpaH pexum 3arnycka no
3aiaHHbIM CTPOKAM, C MOMOLLbIO
MHOrOGYHKLOHANBHOTO

(Line Num)
perynsatopa MOXXHO HaCTPOUTb
HOMep CTPOK

Hasaa (Back) Bo3BpalueHvie Ha NpeabiayLLyio

CTpaHuLy MeHio

Ha pucyHke 36 npeacTaBneH Buja Aucnies npu BbIbope pexima 3anycka
Nno CUHXPOUMNYSIbCY CTPOKM BUAeocurHana cuctembl PAL.

Curxponsauys

o kaxoi crpore.

T o antines

Puic. 36 3anyck No CUHXPOUMNYNbCY CTPOKM BUAEOCUrHanNa




Ha pucyHke 37 nokasaH Buj gucnsies B pexume 3arnycka no CMHXpoum-
nynbCy Kajipa BuaeocurHana.

BUGED |
Grasgapr
T

Cunxponauys

Heroe none

Puc. 37 3anyck no cHXpovMMnysnbCy Kagpa BUaeocurHana

10.5 MoouepepHbIii 3anyck (Alternating)

Mpw BbIGOpe 3TOro peXkrmMa 3amnyck OCyLeCcTBAAETCA MO CUrHanam ¢ ABYyX
BXOAHbIX KaHaN0B. PeX1M nooyepeHoro 3anycka npefHasHaueH Ans Habnto-
[eHVA ABYX CUTHANOB C HeCOrNacoBaHHbIMM YacToTamu. Ha pucyHke Huke no-
KasaH Bup ocLuIsIorpaMm Npu nooyepefHoMm 3anycke. OnncaHne meHio 3Toro
pexrma nprseseHo B Tabnuue 17.

o oo
Tun

Moouepen

[0 500 oy 2 500 00my 1

Puc. 38 HabniopeHuve aByX CUTHaOB C Pa3HbIMU YacTOTaMU B PEXVME
nooyepefHOro 3arnycka
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MeHt0 HacTpOIKK NooyepeHOro 3anycka (cTpaHuua 1) (tab. 17):

JoctynHble

MNapameTp meHo OnucaHne
3HayeHuA
Moouepen

Tun (Type) (Alternet)

Bbi6op kaHana
(Source)

Kanan 1 (CH1)

Bbi6op nepBoro kaHana (CH1) B
KayecTBe TeKyLLero

Kanan 2 (CH2)

Bbibop BTOpOro kaHana (CH2) B
KauecTBe TeKyLlero

Pexum (Mode)

OpoHT (Edge)

Bbl6op peXkrma 3amnycka no ppoHTy

Mmnynbc (Pulse)

Bbi6op peXkunma 3anycka no
[JIUTENBHOCTY UMMYNbCa

HaknoH (Slope)

Bbi6op pexunma 3anycka no
CKOPOCTY U3MEHEHVA CUrHana

[MocTosiHHaA cocTaBnAwwWwan

Moct (DC)
NyCKOBOTO CMrHana otcekaeTca
M noctosHHas, 1 nepemeHHas
MNepem (AC) cocCTaBnALLMe NyCKOBOro CUrHana
nponyckatorca
OTCeKaloTCA HU3KOYACTOTHbIe
Mopasn HY
Pa3Bnaska ) cocTaBnAoLme NycKOBOro CUrHana
. (LF Reject) .
(Coupling) (c vacToTon Bbiwe 80 KIu)
OTceKaloTCA BbICOKOYACTOTHbIE
lopasn B4 coCTaBnAoLLMe NyCKOBOro CUrHana
(HF Reject) . Y
(c vacToTon Huxe 80 KI')
OTceKaeTcA BbICOKOUYACTOTHBIN
MNMopasn wyma
R X LUYM, YMEHbLUIAETCA BEPOATHOCTb
(Noise Reject)
NOXKHOTO cpabaTbiBaHMA 3anycka
Cnepytowynin
(Next) Mepexop Ha cnepyioLLyto CTpaHuLy
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MeHt0 HaCcTpPOIKK NooyepeHOro 3anycka (cTpaHuua 2) (Tab. 18):

MNapameTp meHo ACERTITNS OnucaHne
3HayeHuA
Pactywwii (Rise) | 3anyck no HapacTatoLiemy GpoHTy
Tun ¢poHTa Cnapatowyuia
(Slope) (Fall) 3anyck no cnagatoiiemy GpoHTy
®ponT (Rise-Fall) 3anyck, Kak no HapacTatoLLemy, Tak
1 o ybbiBatoLiemy GpoHTY
Hasan (Back) Bo3BpalueHve Ha npeabiayLLyio
CTpaHuLy MeHIo

10.6 3apepxKa 3anycka
Bbl MOXKeTe perynmpoBaTh BeMUMHY 3afiepXKKi 3amycka Ana HabnogeHusa
CNIOXKHBIX OCLMANIOrpamMm (Hanpumep, NocieAoBaTeIbHOCTeN UMMYSbCOB). 3a-

LiepKKa 3arnycKa — 3T0 BPems OXMAaHUs, Mo NCTEUYEHUN KOTOPOro CTaHOBMUTCA
BO3MOXEH MOBTOPHbI 3amyck. [Jo 3Toro MomeHTa ocuunnorpad 6nokupyer

BO3MOXHOCTb 3anycka.
OnwucaHne onepauvu?l C Pa3NNYHbIMN peXrnmamn 3anycka:

Crefiya npoueaype CYHXPOHM3aLUUM OBbIYHOTO CUrHana, Bbibepute pe-

UM 3anycka no GpPOHTY, ICTOYHUK MyCKOBOrO CUrHana 1 HakfloH GpoHTa
B MeHI0 ynpasneHusa 3anyckom TRIG MENU. OTperynunpyite ypoBeHb 3a-
nycka Takum 06pa3om, 4To6bl JO6UTLCA MaKCUMasbHO ¢(Tab UAbHOro OTo-
6paxeHnsa OCLUNNOrPamMMmbl.

Haxxmmte kHonky HORI MENU B 30He ynpaBsfieHnA ropnsoHTanbHom pas-

BepTKOVI ANA Bbl30Ba COOTBETCTBYOLWErNO MEHHO.

OTperynupyiite Bpemsa 3aAepKKu C NMOMOLLbI0 MHOrOQYHKLMOHANbHOrO

perynatopa, Tak YyTOObI nony4ynTb Hanbonee CTaﬁI/IJ'IbHy}O ocyunnnorpammy

MeHio HaCTPOWIKY 3afieP>KKM 3amycka OnmncaHo Huxe B Tabnuue 19.

MeHio HacTpoOIKKM 3aaepxKu 3anycka (Tab. 19):

MNapameTp meHio

[HoctynHble
3HayeHuA

OnucaHne

OkHo (Expand
Windows)

BKJ1(ON)/ BbIKI
(OFF)

BkntoyeHne ocHOBHOM
rOPU30HTASIbHO LUKaslbl
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Mpw BbIGOPE 3TOrO 3HAYEHNUA NpU
Main time perynuposke byaeT MeHATbCA
OCHOBHaA ropr3oHTasbHas WKana

Mpw BbIGOPE 3TOrO 3HaUYeHUA
npw perynuposke byaet

Extend time MEHATbCA ropU3oHTanbHasn
LIKana yBenmnyeHHoro ¢pparmeHTa
oCLUNIOrpamMmmbl

Time Base

BKkntoueHve pexnma ysenmyeHus

XY pexnm -
dparmeHTa ocLMANOrpaMmbl

PerynupoBka BennumHbl 3a8epKKu
- 3arnycKa MHOTOdYHKLMOHaNbHbBIM
perynatopom

3agepxKa
(HoldOff)

Hanpmmep, €C/1n Bbl XOTUTE NPOU3BECTU CUHXPOHMU3aUUo cepnm nmnynb-
COB MO nNepBoMy MmMnyJnbCy, yCTaHOBUTE BPeMA 3aePXKKK, COOTBETCTBYOLLEe
DNNTENbHOCTY 3TON cepum MMnNynbCoB, Kak MNOKa3aHOo Ha PUCyHKe 39.

YBETVMEHVE
F:0.99847kHz Omno

BRIKN

Time Base

Main Time
XY pexum

BLIKN

Sanepuca

chi oo,

Puc. 39 Ucnonb3oBaHre GyHKUUM 3a8epKKN ANA CUHXPOHM3aLMM CNOXKHOW
ocuunnorpamMmmbl

10.7 Onpepenexnns
1) WCTOYHMK NYCKOBOrO CUrHana: 3amyck MOXeT Mpou3BOAWNTLCA MO CUrHa-
NlaM OT pa3NINYHbIX UCTOYHMKOB: BXxoaHOro KaHana (CH1, CH2), BHewwHero
3anycka (EXT), mecTHOI anekTpoceTu.
« BxopHoit kaHan. CtaHAAPTHBIM MCTOYHUKOM MYCKOBOTO CUFHasa CIy»Xut
BXOAHOW KaHan (no6o 13 nmetoLnxca). BolbpaHHbIii ICTOYHUK NCMONb-
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2)

3yeTcA /1A 3anycka He3aBKUCKMO OT TOro, OTObpaXKaeTcA NN cUrHan ot
Hero Ha fucnnee uim HeT.

BHewwHnI 3anyck. OTOT TUN UCTOYHMKa MYCKOBOrO CUrHana nossonser
NPOU3BOAUTDL 3aMnyck OT TPeTbero KaHana, NpuHUMas fJaHHble No AByM
Apyrum. Hanprimep, Bbl MOXeTe WCMOJMb30BaTb BHELIHWUI reHepaTop
CUHXPOHU3MPYIOWMX UMNYSbCOB WAW CUTHAN M3 U3MepAeMol Lenu.
BHeLwwHMI 3anyck Npon3BOAUTCA MO CUrHaNY, KOTOPbIV NOAAeTCA Ha BXOA,
EXT TRIG. B pexwume EXT curHanbl ncnonb3yotca 6e3 AonofaHUTENbHbIX
npeobpasosaHuit. Mpu 3TOM JonycKaeTcA ypoBeHb CUrHana B npeaenax
oT-3Bpo+3B.

3anyck ot anektpocetn (AC line trigger). 9ToT pexmum 0603HaYaeT uc-
nosib3oBaHWe AJfiA 3anycka CUMrHana oT MecTHoW anekTpocet. OH no-
3BOSIAET AOCTUYb CTABWUIIBHON CMHXPOHU3aLUK 1 HabnoaaTb CUrHanbI,
CBfI3aHHbIE C 3/1IeKTPOCeTbIo, HanprMep, B3aUMOCBA3b MEXAY OCBETU-
TeNbHbIM 060PYA0BaHVEM M MUTAKOLLVIM 060PYAOBaHNEM.

.

.

Pexum 3anycka: onpegenser pexum paboTbl ocyunnorpada B oTCyTCTBME
MyCKOBOTO 3arycka. B jaHHOM ocuyunnorpade npesycMoTpeHbl TpU pexu-
Ma 3arycKa: aBTOMaTUYeCKUI, HOPMarbHbI 1 OfHOKPATHbIN.

.

ABTOMaTMuecKnii 3anyck. Cuctema NpPOM3BOAUT BbIGOPKY AaHHbIX A
MOCTPOEHVS OCLMIITIOTPaMMbl jaXe B OTCYTCTBME MYCKOBOrO CUrHana.
Ha pucnnee otobpaxaetcs wKana BpemeHHoi pa3sepTku. Korga mo-
ABMIAETCA MYCKOBOW CUTHAJ, CUHXPOHM3ALVMs aBTOMATUYECKN HaunHaeT
OCYLLEeCTBAATLCA MO 3TOMY curHany. MprumedaHve: Korga B aBToMaTtn-
UECKOM PEeXMe 3arycKa ropu3oHTasbHas Pa3BepTka OCLMIIOrpaMmbl
ycTaHoBfieHa Ha 100 MCc/Aen unm MeHblue, ocuuniorpad He byaet pearn-
poBaTb Ha MyCKOBOW CUrHaII.

HopmanbHbIlt 3anyck. B aTom pexxvme ocumnnorpad npon3BOfuUT Bbl-
60PKy AaHHBIX A OCLMUIIIOrPaMMbl, TONIBKO €C/N BbIMOJSIHSAIOTCA YCI0-
BUA 3aMycka. B OTCyTCTBMe MYCKOBOro CurHana cuctema npekpaijaer
PEerucTpupoBaTh AaHHbIE U HAXOAWUTCA B OXugaHuu. Mpu noseneHnn
MyCKOBOTO CUrHasa Bbibopka 1 0TobpaxeHne AaHHbIX BO30OHOBNAETCA.
OpHOKpaTHbI 3anycK. B 3TomM pexxume nocne ogHOKPaTHOrO Haxartus
KHomku Operation ocuyunnorpad NepexoauT B PeXnM OXnaaHWUs 3any-
cKa. Korga npuxogut myckoBow curHan, ocuunnorpad npor3BoAmMT Bbl-
60pKy, OTO6PaAXKAET Ha ANCMEee 3apPerncTPUPOBaHHY0 OCLMNOTPaMMy
1 OCTaHaB/IMBAETCA.

Pa3BfA3ka crcTembl 3amycka: Tin pa3BA3KM CUCTEMbI 3amycKa onpegenser,
KaKue COCTaBMsoWME CMrHana nepesatoTcs B Lerb 3anycka. Tunbl paseas-
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K1, NMpeAyCcMOTPeHHble KOHCTPYKLMein ocuunnorpada: no noctoaHHomy
TOKY, MO NepeMEHHOMY TOKY, C OTCEYEHVEM HU3KUX YaCTOT 1 C OTCEYEHUEM
BbICOKMX YaCTOT.

DC (cBA3b MO NOCTOSHHOMY TOKY): MPOMYCKaloTCA BCE COCTaBnsoLme

curHana.

AC (cBA3b MO NepeMeHHOMY TOKY): OTCEKAeTCA NOCTOSHHAA COCTaBNA-

LLan 1 0CabnAlTCA KOMMNOHEHTbI CUFHaa ¢ YacToTol Huxe 400 .

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

AHHaA COCTaBNAOLWAsNA, 1 OCNABGNAIOTCA KOMMOHEHTbI CUTHANA Ha YacTo-

Tax Huxe 80 K.

High Frequency holdoff (nopaBneHue BbiCOKMX 4acToT): ocnabnsawTcs

KOMMOHEHTbI CMrHana Ha yacTtoTax Bbiwe 80 K.

4) TMpepBapuTenbHbIii 3anyck (pretrigger) n 3anyck c 3aaepxkoin (delay
trigger): CnyKuT Ans 3anycka perncTpaumm AaHHbIX, NOMYYEHHDBIX A0 WK
nocsie MOMeHTa NycKoBOro cobbITvsA. MOMEHT 3anycka, Kak Mpasuo, ycra-
HaB/MBAETCA B LEHTPe AWCNIIEN MO ropmn3oHTaNbHOM ocu. B aTom cnyvae
1MeeTCs BO3MOXKHOCTb Habnoaatb cMrHan B npegenax natu (Mnm wectn)
JeneHuid Jo 1 nocine 3anycka. /icnonb3yiTte perynsatop nosioXeHus mMo-
MeHTa 3anycka Mo ropr3oHTanu AN HAaCTPONKM FOPU3OHTANIbHOrO CMme-
LLieHUA OCLMNOrPaMMbl, NMO3BONAIOLLErO MOAYYmnTb 60sblue HGOPMaLMn
nepep 3anyckom. Habnogas AaHHble nepep 3anyckom, MOXHO MONy4YnTb
npeAcTaBneHne 06 ocLMANorpaMme Ao BO3HUKHOBEHMSA MyCKOBOrO COObI-
TA. Hanpumep, Bbl MOXeTe 06Hapy»MTb BCMECK, MPOUCXOAALMIA B MO-
MEHT NOAKIIIOUEHNA UCCIIERYEMOI CXeMbI K MUTaHMI0. HabntoaeHne v aHa-
JIN3 AaHHbIX JO U NOCAe 3amycka MOryT NOMOYb BaM YCTaHOBUTb NPUYNHY
BCM/lecKa.

.

11. Cucrema BbIGOPKN AAHHDbIX

Kak nokasaHo Ha pucyHke Huxe, kHornka ACQUIRE B 30He ynpaBneHua AB-
nAeTcA GyHKLMOHANbHON KHOMKOW CUCTEMbI BBIOOPKU AaHHbBIX.

MULTIPURPOSE
MEASURE ACQUIRE STORAGE STOP
O ‘

\ ——— J
CURSOR DISPLAY UTILITY AUTO
SELECT

Puc. 40 DyHKLMOHANbHAA KHOMKA CUCTEMbI BbIGOPKM JaHHbIX
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HaxmuTe kHonky ACQUIRE ans Bbi30Ba MeHI0 HAaCTPOIKM CMCTeMbI BblGOp-
KU BaHHDBIX. 3TO MEHIO NO3BONAET HACTPaMBaTb PEXUM HAKOMIEHNA AaHHbIX.

MeHto cuctembl pernctpaumm (tab. 20):

Mapametp [ocTynHble Onuncanme
MEHI0 3HaueHua
Ocuwmnnorpad NPOn3BOAUT PerncTpaLmio
Bbi6opka 3HaYeHWIA CUrHasa U CTPOUT MO HUM
(Normal) ocuMnorpammy Yepes paBHble
NPOMEXYTKIN BpeMeH
BkniouaeTca pexmm pacrno3HaBaHusA
MUKOBbIX 3HaYeHU. B 3TomM pexume
o ocumnnorpad BbiABIAET MakCMMarbHble
MnkoBbIN
Peak) 1 MVHVManbHble 3HaYE€HUA BXOLHOIO
( CUrHasa Ha KaXk4oM NHTepBase BbI6OPKU 1
MCnonb3yeT 3TV 3HaYeHNA ANA NOCTPOEHNA
Pexxum OCLMIINIOTrPAMMBI.
(Mode) Ocumnnorpad HakanInMBaeT HECKOSIbKO
Bbicok OCLMNIOrPaMM 1 BbIYUCAAET KX
paspew ycpefHeHHOe 3HayeHMe, a Ha
(High Res) avcnnee otobpaxaeTca ycpeAHeHHas

ocymnnorpamma

Yucno ocymnnorpamm, no KOTopomy
NPOBOAUTCA YCPeAHeHWe, 3aAaeTcsa C

YcpepH MOMOLLbI0 MHOTOGYHKLIVIOHaNbHOIO
(Average) perynatopa ynpasneHus. 3To YACo
BbIGMpaeTcA KaK CTeneHb C OCHOBaHMEM 2,
TO ecTb 2,4, 8,16, 32,64, 128, 256.

Peansroe PexuM BbIGOPKU AaHHbIX B peanbHOM
pexum BpemA BpeMeH! P g’
BbIGOPKM (Real Time) P
(Acquire
JKBUBANEHT .
Method) . PexuM 5KBMBaIEHTHON BbIGOPKM JaHHbIX
(Equivalence)
YcTaHaBnMBaeTcA 6biCTpas perncTpaums:
PEXIM BbICOKOI CKOPOCTV O6HOBINEHNA
BbicTp BKJ1(ON) .
N306paXKeHNA Ha SKpaHe, MO3BONAIOLMNIA
BbiGop (Fast Nlyylle HabnofaTb AHAMUKY CUTHana
Acq)

BbIKJT (OFF) | BbicTpan pernctpaums BbikloyaeTcs




V13meHAA napameTpbl BbIGOPKM CHrHasna, MoXHO HabsofaTb COOTBETCTBY-
IoLVe N3MEPEHNA OCLMMNIOrPaMMbl Ha Ancniee. ECvn curHan copepKuT 3Ha-
YNTENbHbIN LYM, @ BbIGOPKa NPOV3BOANUTCA 6e3 ycpeAHeHUs, NpumMep ocLmn-
NIorpamMmbl NMOKa3aH Ha pUCyHKe 41. B pexxrme BbIGOPKM C ycpeHEHVEM MO 8
oCLMNNorpamMmam TOT XKe CUrHan byaeT BbIrMAAETb, Kak MOKa3aHo Ha pUCYHKe
42.

0000 CBOP IAHHBIX

Pexum

Bubopa

/| Perom sisbopen

\ f \ /
\ \ /
v S sutor
2 BbIKN

Puc. 41 Ocumnnorpamma B pexunme BbI6GOpKK 6e3 ycpegHeHus

[ CBoP fAHHbX |
F999.99720z P
PN | Vepemn

Yepesseme

/| Pexam axibopn

* Oxammanent

BbicTp Buibop

BBIK

Puic. 42 Ocumnnorpamma B pexumme BblIGOPKU C yCpeaHeHNeM no
8 ocumnnorpammam

MprmeyaHms:

«  Wcnonb3ynTte pexum Bbibopku B peanbHoM BpeMeHu (Real time sampling)
ANnA HabnoaeHVsA OfMHOYHbIX CUTHANOB;

«  Wcnonb3ynTte pexnm skBmBaneHTHon Bbibopku (Equivalent sampling) ans
HabnioAeHNA BbICOKOYACTOTHbIX NEPUOANYECKIX CUTHANOB;

«  Bo n3bexaHne o6pa3oBaHVsA CMeLaHHO ormbatoLen crrHana Bbibupaii-
Te pexrm pacno3HaBaHus nukos (Peak Detection);

55



« [lnAa nopaeneHus 6eforo Wyma B OTOOpakaeMOM CWrHane UCnonb3yii-
Te pexuM BbIOOPKM € ycpeAHEeHMeM, NociefoBaTeNIbHO yABarBasA YMCIo
ycpeaHeHuin. B KauecTBe umcna ocLymanorpamm, No KOTOPbIM MPOU3BOANT-
CA yCpeAHeHue, MOXeT ObiTb BbIOpaHO OfHO 13 3HaueHun 2, 4, 8, 16, 32,
64,128, 256.

OnpepgeneHns:

PeXxum BbIGOPKM AaHHbIX. BoibopKka B peanbHOM BPEMEHU 1 SKBUBA-
NeHTHasA BblbopKa;

Pexxum BbIGOPKM B peasibHOM BpemeHu. B 3Tom pexvme ans popmu-
POBaHMA OCLMANOrPamMMbl CUCTEMA NPOV3BOANT BbIGOPKY AaHHbIX Yepes paB-
Hble MPOMEXYTKM BPEMEHN. PeXMM ncnonb3yeTcs Ana HabnogeHus niobbix
CUrHanoB C YaCToTaMu B NpeAenax YacToTbl ANCKPeT3aLnu;

Pex<um s3KBUBaNeHTHOI BbIGOPKM. 3TO pexrm NoBTopsAoLLenca Bbibop-
K1, obneryalowmii fetanbHoe NCCefoBaHre NepUoANYeckx curHanos. OH
MO>eT UCMONb30BaTbCA AN HAGNIOAEHUA NEPVOANYECKNX CUTHAMOB C YacTo-
TaMW 3a Npeaenamy MakcMMasbHOW YacToTbl ANCKPeTM3aLmm ocuunnorpada;

PeXxum pacnosHaBaHusA NUKOBbIX 3HaYeHMIA. B 3TOM pexume ocumnno-
rpa¢ BbIABAAET MaKCUMarbHbIe N MUHVMarbHbIE 3HaYEHWA BXOAHOTO CUrHana
Ha KaXkjOM NHTEpBarne BbIGOPKY 1 UCTONb3YeT 3TV 3HaYEHNA ANA NOCTPOEHNA
ocumnnorpamMmbl. B 3tom pexume ocumnnorpad nosBosnseT 3aperncTpupo-
BaTb U OTOGPA3UTb Y3KMe NMMYSIbCbl, KOTOPbIE MHAYe OKasanucb Gbl npony-
LLieHbl B pexume BblI6opKy. LLlymoBas cocTaBnaioLan oCLMANOrpaMmbl B STOM
pexnume ycunmnBaeTcs;

Pexxum BbicoKoro paspetueHuns. Ocumnnorpad ycpeaHaet bnuxaniwne
TOUKM 3aPETVCTPMUPOBAHHOMO CUTHaNa, YToObl YMEHbLINTD Genblii LWyM, Npu-
CYTCTBYIOLMI I BO BXOAHOM CUTHane U oTobpasuUTb Ha SKpaHe CriaKeHHYy
ocuunnorpamMmy;

Pexxum ycpegHeHna. Ocuunnorpad HakanamBaeT HECKONbKO OCLMANO-
rpamm 1 oTobpakaeT Ha ANCIIIee Pe3ynbTaT NX YCPeAHEHUA. DTOT PeXMM no-
3BOSIAET YMEHbLUWTb Oenblii LyMm.

12. Cncrema otobpakeHus

Kak noka3aHo Ha pucyHKe Huxe, KHornka DISPLAY B 30He ynpaBneHus ABs-
nAeTcsa GyHKUMOHANBbHOMN KHOMKOW CUCTEMbI OTOOPaXeHNs.

56



o————s
(CURSOR1 (DISPLAY1 (UTILITY1 ( AUTO 1
SELECT

Puc. 43 OyHKLMOHanbHaA KHOMKa HaCTPONKIM CUCTEMbI OTOBpaxeHNA

MULTIPURPOSE RUN
MEASURE| [AcQuUIRE | [sTorAGE
STOP
4—‘

HaxxmnTe kHonky DISPLAY gna Bbi30Ba MEHI0 HaCTPOWKM CUCTEMbl OTO-
6pakeHus, onMcaHHOro B (Tabnuue 21-22). 3To MeH!0 NO3BOJIAET HaCTPauBaTb
PeXnM OTOOPaKeHNs.

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

MapameT OCTYMHble
P P Aocty OnucaHne
MEHI0 3HayeHuA
.| Mpwn nocTpoeHnn ocuuanorpammbl
BekTopHbIN p P u P .
CMEXHble TOUKM M3MEPEHHbIX 3HAUEHUI
o (Vector)
opmat CUrHana coeMHATCA OTpe3Kamu
(Format)

ToyeuHbln | Ha gucnnee oto6pakatloTcs TONbKO TOUKM
(Dots) M3MepPEeHHbIX 3Ha4YeHUI CUrHana

YcTaHOBKa BpeMeHU nocnecBeyeHmns
BbIKJ1 (OFF) - nocnecseueHne OTKNIOYEHO;
ABTO (Auto) - aBTOMaTMyYecKasa HacTpomnKa
BpPEMeHU NnocsiecBeyeHuns;

T nocnecs Kopotkoe (Short persist) — kopoTkoe
(Persist time) BpeMsA NocsiecBeYeHns;
InvHHoe (Long persist) - aAnMHHOE Bpems
nocnecseyeHns;

BeckoHeyHoe (Unlimited) - 6eckoHeuyHoe
BPEMS MOC/IECBEYEHNIS.

OTobpax
YcTaHOBKa BpeMeHU 0TobpaXKeHUs MeHIo:
meHio (Menu
. 1¢,10¢, 20 ¢, PykoBoacTs
display)
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HaCTpOVIKa BpeMeH BbIK/TI0YEHUA dKpaHa

Onut 3actaB YctaHoBKa BpemeHu: BbIKJT/OFF (3kpaH He

(ScreenHold) BbIkntoyaetca), 1 MyH, 5 MyH, 10 muH, 30
MUH, 1 yac

(C'\Jl:ﬂ))nommm Mepexop Ha cnepytoLLyio CTPaHULY MeHI0

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

MNapameTp
MeHI0

[ocTynHble
3HaYeHuA

OnucaHne

Apk curHana
(Wave

10%-100%

HacTpoiika ApKOCTU oCLmMIorpamMmmbl

Intensity)
ApkocTb
ceTku (Grid 10%-100% | HacTpolka ApKOCTU KOOPANHATHOW CETKM
brightness)
MopceeTka o o .
(BackLight) 10%-100% | HacTpolika ApKOCTU NOACBETKMN AncCnnes
flonnan OTob6paxkeHve NOMHOW CeTKM
(Full) P
. OTobpaxkeHne KOOPAUHATHOM CETKN 6e3
CeTka (Grid)
CeTka nepekpecTua
(Graticule) Mepekpect | OTob6paxeHne nepekpectus 6e3
(Cross Hair) | KoopaunHaTHOI ceTKn
Pamka OTobpaxeHne pamkn 6e3 KOOpAUHATHON
(Frame) CeTKM 1 NepekpecTua
Hazap Bo3sBpalleHune Ha npeablayLLyto CTPaHNULY
(Previous) MEeHI0

KntoueBble NMyHKTbI:
Tun oTobpaxkeHus. B pexunme BeKTOpHOro otobpaxkeHus (Vector) cmex-
Hbl€ TOUYKM 3apPerncTPMPOBAHHON OCLMNOrPaMMbl COEANHAIOTCA NMHMAMN. B
pexnme ToyeyHoro otobpaxkeHus (Dots) Ha Aucriee oTobpaxaloTcsa TONbKO

TOYKN.
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13. ABTOMaTN4YecKue nsmepeHus

MULTIPURP

-
SELECT

OSE{
|

o

RUN
ﬁAEASURq I (ACQUIRE] (STORAG% ( STOP 1

| Sp—

‘&- e d (CURSOR1 (DISPLAY1 (UTILITY1 (AUTO}

Puc. 44 ®yHKUMOHanbHas KHOMKa aBTOMATUUYECKX U3MePEHNI

Haxmute kHonky MEASURE, 4To6bl BbI3BaTb MEHIO M3MEPEHWIA.

MeH1o aBTOMaTUYECKUX N3MepeHuii (CTpaHuua 1) (1ab. 23):

MNapametp

[HocTynHble

OnuncaHne
MEHI0 3HaueHun
naBHbIN KaHan 1 (CH1),

BbI6Op rMaBHOro KaHana B Kauectse
3KpaH Kaman 2 (CH2), NCTOYHVKA CUrHana
(MasterSrc) Matemat (MATH)

MopunH Kanan 1 (CH1),

BbI60p NoaUHEHHOro KaHana B
2KpaH Kawan 2 (CH2), KauecTBe NCTOYHMKA CUrHana
(SlaveScr) Matemat (MATH)

Bee BbIK/T (Off) iaKprBaeTCH OKHO OTOGpaxxeHus
3MepsemMbIX NapameTpoB

napametpbl

(All Para) BK/1 (On) MNosABnAeTCcA OKHO OTOBpaXKeHNA

13MepsAemMbIxX napameTpos

Monb3 napam
(User def)

OTKpbIBaeTCA/3aKpblBaeTCA OKHO
BblbOpa M3MepAeMbIX NapamMeTpoB.
Korga okHO OTKpbITO, BbiGepuTe
BCe Tpebyemble napameTpsbl
NMOMOLLbIO MHOFOYHKLMOHANbHOTO
perynaTopa. HaxxmuTe KHOMKY
BblGOpPa NapameTpoB 1nv KHOMKY
MENU, uTo6bl 3aKpbITb MHTEPdEIC
Bblbopa napameTpos. CpegHuie n
3KCTpemasbHble 3HaueHus 6yayT
0TOGPaXKeHbI Ha SKpaHe.

Cnepytownia
(Next)

Mepexop Ha cnegytoLyto CTpaHULy
MeHo




MeHio aBTOMATUUYECKNX 3MepeHnii (cTpaHuLa 2) (Tab. 24):

MNapameTp JoctynHble Onncanme
MeHI0 3HaueHuA

BbibepuTe Tpebyemble Ans
Bbibop aBTOMAaTNYeCKOro u3mMepeHuns
MNHAMKAT napameTpbl 13 34 BapraHToOB C
(IndicatorSel) NOMOLLbI0 MHOFOGYHKLIMOHANIbHOMO

perynsaTopa

BbIKJ1 (Off) OtknioueHne GyHKLMN MHAVKaLMN

NHpmkaTop
(Indicator) MHankaumna nsmepaembix
BKJ (On) napameTpoB B pexnme peanbHo-ro
BpemeHun
OuncTutb OuncTKa BCex NOb30BaTeNbCKINX
(Clear) napameTpoBs
BbikntoueHre GyHKLMMN CTaTUCTUKN
Cratuctrka BbIKJ1 (Off) n3mepeHni
(Measure
Stat) BK/1 (On) BknioueHve GyHKLMM CTAaTUCTUKN
n3mepeHunn
Hazan Bo3sBpalueHue Ha npepabi, 10
(Previous CTpaIE)I/ILL:-;/ MeHIo PRARAYEY
page)

13.1 NapameTpbl HanpaAXeHnsa
MapameTpbl HanpsXkeHWA, JOCTYNHbIE 4J1A aBTOMATUYeCKOro n3MepeHus

ocumnnorpada RGK DO-502, BkntouatoT:

Max: MaKcMManbHOe Hanps)KeHne — Pa3HOCTb 3HaUYeHWA CUrHana B BbIC-
e ToYKe ocLmMNIorpamMmmbl 1 Hynesoro noteHuymnana [GND];

Min: MUHMManbHOe HanpsAXeHVe — Pa3HOCTb 3HaYeHNA CUrHana B HU3LWen
TOUKe ocLMIIorpaMmbl 1 Hynesoro noteHumana [GND];

High: HanpsxeHne BepLIMHbI UMMYbCa — MaKCManbHoe cTabuibHoe Ha-
npsKeHUe;

Low: Hanps»KeHne OCHOBaHMA MMMYibCa — MAHUMAaJIbHOE CTabubHOe Ha-
npsKeHUe;

Middle: cpeaHee aprdpmeTnUECKOe BEPXHErO U HNXKHErO YPOBHA OCLUINO-
rpamMmbl Ha SKpaHe (MosIoBUHa aMMInTYAbl);
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«  Pk-Pk: pasmax — pa3sHOCTb MakKCUMManbHOrO U MUHVMANbHOIO 3HaYeHWi
curHana (Max-Min);

«  Vamp: amnnntyaa — pa3sHOCTb HanpsaXeHUA BEPLUVHbI U OCHOBaHWUA UM-
nynbca (High-Low);

« Mean: cpeaHee - ycpefjHeHHana aMnNAUTyaa CUrHana;

«  CycMean: cpefiHee 3a Mnepvoj — amMnaUTyAa CUrHana, ycpefHeHHasa 3a
ofiMH nepuop;

«  RMS: cpepHekBafpaTuyHoe HampsxeHue - 3pdeKTUBHOE 3HaueHue.
CpepHekBagpaTMUHOE 3HauyeHMe NepPeMeHHOro HampsXeHVA 3a nepuoj
COOTBETCTBYET MOCTOAHHOMY HaMpPSXKeHWIO, MPOU3BOAALLEMY SKBMBASIEHT-
HYI0 SHEPTUIO 3a TOT e MPOMEXYTOK BpeMeHU;

«  CycRMS: cpepHekBagpaTMyHOE HanpsXeHne 3a OAMH Nepunoa.

Overshoat

I

Vamp

(Vimax)

Preshoat)

Punc. 45 inarpamma napameTpoB HanpsxeHna

13.2 NapameTpbl BpeMeHMN
MapameTpbl BpeMeHu, AOCTYMHblE ANA aBTOMATUYECKOro U3MepeHus oc-

uunnorpadamu cepum UTD2000, BKNtoyaloT:

« Period: neprop — AAUTENBHOCTb OAHOIO LMKNa KonebaHuin nepuopmnye-
CKOTO CUrHana;

« Freq: yacToTa - BenuuvHa, obpaTtHas nepuoay;

- Rise: Bpema HapacTaHus nepeaHero GpoHTa MMMynbca — BPems, 3a KOTo-
poe curHan HapacTtaeT oT 10% 0 90% OT 3HaueHWA Ha BepLUNHE NMMYNbCa;

- Fall: Bpems y6biBaHMA 3aaHero GppoHTa MMMynbca — Bpems, 3a KOTOPoe CUr-
Han cnapaet ot 90% Ao 10% OT 3HaYeHWA Ha BepLUMHE UMMNYNbCa;

«  +Width: pnuTenbHOCTb MONOXKMTENBHOTO MMMYNbCa — LWMPUHA MONOXN-
TeNbHOro MMMynbca Ha ypoBHe 50% OT ero amnanTyapl;

- -Width: gnutenbHocTb oTprLLaTENbHOIO MMMYNbCa — WWMPWHA OTPULATESTb-
HOro MMNynbca Ha ypoBHe 50% OT ero amnanTyAbl;
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Rise delay: 3apepkka HapacTatolero GpoHTa — Bpems 3afepKKn Hapac-
TawLero GpoHTa CMrHana 13 BTOPOCTENEHHOTO MCTOYHUKA OTHOCUTENbHO
HapacTatoLero GppoHTa 13 rMaBHOro NCTOYHNKa;

Fall delay: 3apep»ka ybbiBatoLero ¢ppoHTa — BpemMs 3afepKu yobisatoLLe-
ro ¢ppoHTa curHana 13 BTOPOCTENEHHOrO NCTOYHUKA OTHOCUTENbHO YObl-
BatoLero GpoHTa 13 rMaBHOrO UCTOYHNIKA;

FRFR: Bpems mexay HapacTatowmm GpoHTOM NePBOro MMMybca CUrHana
1 1 HapacTaLym GPOHTOM MEPBOTO UMMYSbCa CUTHaNa 2;

FRFF: Bpema mexzay HapacTawowmum GpoHTOM NEPBOro MMMysbca CMrHana
1 1 HUCNagaoWUmM GPOHTOM NEPBOTo MMMYSIbCa CUrHana 2;

FFFR: Bpema mexay Hucnagawowmnm GpoHTOM NepBOro NMyabca curHana
1 1 HapacTaLWyM GPOHTOM MEPBOTO UMMYSIbCa CUTHaNa 2;

FFFF: Bpema mexay y6biBatoLmm GpoHTOM NepBOro UMnysnbca curHana 1 v
HuCnagaowmnm GPOHTOM NepBOro MMMybca CUrHana 2;

FRLF: Bpema mexnay HapacTalowwmum GpoHTOM NepBOro MMnysbca curHana
1 ¥ HCNagaoWUM GPOHTOM NOCIEAHETO MMIYNbCa CUTHana 2;

FRLR: Bpems mexxay HapacTaowmm ¢poHTOM NepBOro MMMysbca cMrHana
1 1 HapacTaloWmm GPOHTOM MOCEAHErO UMMYbCa CUrHana 2;

FFLR: Bpema mexzay HapacTawowmum GpoHTOM NEPBOro MMMysbca cMrHana
1 ¥ HCNagaoWUM GPOHTOM NOCIEAHETO MMIYNbCa CUTHana 2;

FFLF: Bpema mexay HUCNagaowym GpoHTOM NEPBOTO MMMYy/bca CMrHana
1 ¥ HACNagaoWUM GPOHTOM NOCIEIHETO MMIYNbCa CArHana 2.

(RiseTime

I
i
i
I
|

le—  (‘Width) —pre—— (-Width) —

Puc. 46 inarpamma napameTpoB BpeMeHM

13.3 Mpoune napameTpbl

+Duty: nonoxutenbHbIN KO3GOULMEHT 3aMONHEHUA — OTHOLLEHUE Anw-
TeNbHOCTU MONOXXUTENbHOIO MMMYNbCa K nepuoay;

-Duty: oTprLaTenbHbIi KOSGPULMEHT 3aNONHEHNA — OTHOLLEHWE ANNTENb-
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HOCTM OTPULIATENBHOTO MMIYSbCa K NePUoAY;

« OverSht: nonoXwuTesbHbI BLIGPOC Ha GPOHTE MMMYIbCa — OTHOLWEHUE
(Max-High)/Amp;

-« PreSht: oTpuuaTenbHbii BoIGPOC Nepes GPOHTOM UMMYSIbCa — OTHOLEHME
(Max-High)/Amp;

-« Area:[pousBeneHvie BpEMEHU N HANPSKEHNS 4J15 BCEX TOUEK Ha SKPaHe;

«  Cycle Area: MNpovi3BefeHe BpeMeHN 1 HanNpsKeHNA ANA BCeX ToYeK 3a
OfVH Neprog;

«  Phase: PasHoCTb a3 curHana B rnaBHOM 1 BTOPOCTENEHHOM UCTOUHUKAX.

14. KypcopHble nsmepeHus
Kypcopbl MOXHO MCMONb30BaThb ANA U3MEPEHNA MPOMEXKYTKOB No ocn X

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

MULTIPURPOSE RUN
MEASURE ACQUIRE STORAGE STOP
———
{ |
rs I CURSOR I DISPLAY uTILITY AUTO
SELECT | 1

N e e o

Puc. 47 ®yHKuUMOHaNbHasA KHOMKa KyPCOPHbIX M3MepeHNi

MeHio KypcopHbIX n3mepeHuii (Tab. 25):

MNapameTp meHo ARG OnucaHne
3HaveHun
Bbikn (OFF), . .
; HacTtpoiika Tuna nsmepsemon
Bpems (Time),
Tun (Type) BENNYUHDBI (BbIKJTIOYEHO, BpEMS,
AmnnnTyaa amnavTyga)
(Amplitude) K

Bbibop pexxvma nepemelleHns
Kypcopa. Ecnun Bbibupaetcs
HesaBucumbiin | HesaBucuMmbI pexxknm (Independent
(Independent), | mode), Kypcop 1 1 Kypcop 2 MOXHO
CnexeHue nepemeLlatb No otaenbHocTH. Ecnm
(Tracking) BbIOVPAETCA PEXUM CIIEXEHNS
(tracking), Kypcop 1 v Kypcop 2
nepemelLLalTca O[HOBPEMEHHO
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YcTaHOBKa eguH1Lbl nmepeHna

fopu3oHTaNbHbIA C(S), Ty (Hz2) BPEMeHHbIX NapamMeTpoB (cekyHAa,

(Horizontal)

repu)
Kanan 1 (CH1), | Bblibop NCTOYHUKA M3MePAEMOro
NcTouHnK KaHan 2 (CH2), | curHana (nepsbiit kaHan CH1,
(Source) Martemar BTOpoOW KaHan CH2, pe3ynbrat
(Math) MaTemaTMyecKkon onepaymm)

14.1 OTo6paKkeHne KypCOPHbIX N3MepeHMi

B pexxrme CURSOR Bbl MOXeTe nepemeLaTb Kypcop No OKHy 0TobpakeHus
ocyunnorpamm  Ha fgucnnee. [peaycmMoTpeHbl ABa TWMa  KypCOPHbIX
N3MePEeHUIA: U3MePeHNA HaMNpPAXKeHNA 1 BPeMeH.

Perynunpyite nonoxexve Kypcopa AY BpalLeHnem
MHOroQpyHKLMOHaNbHOro perynatopa. Hakmmte Ha MHOrOGYHKLMOHaNbHbIN
perynatop Ana nepeknoueHnsa Ha Kypcop BY. Perynupyiite nonoxeHue
Kypcopa BY Takum xe obpasom, Kak u AY.

Ecnu BblbpaH pexum namepeHuin Tracking (oTcnexmnsaHue), BpalleHnem
MHOropyHKLUMOHanbHoro perynatopa Kypcopbl AY u BY nepemewatotca
ofiHOBpeMeHHO. 3HayeHnAa A 1 B cOOTBETCTBYIOT 3HaUeHMAM HanpaXeHUa B
nonoxeHuax Kypcopos AY un BY.

PasHocTb B-A npepcTaBnseT coboil pasHOCTb MOTEHLUANoB MeXAY
TouKamu nepeceuveHuns Kypcopa AY C ocumnnorpammon m Kypcopa BY c
OCLMNIOrPaMMONA.

Mpn n3MepeHUN MpPOMeEXyTKa BpPeMeHV MapameTpbl OTObpaxkaloTcAa B
JIEBOM BEPXHEM YrJly SKpaHa, Kak MOKa3aHO Ha PUCYHKe HUXKe:

i
e
-

* Hesam

c}

VicTosmme

Puc. 48 KypcopHble n3mepeHus BpemeHn
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LWikana X - Bpema. Perynupyiite nonoxeHune Kypcopa AX BpalieHrem
MHOrodyHKUMOHaNbHOro perynatopa. HaxmuTe Ha MHOrodyHKLVOHaNbHbI
perynatop Ana nepeksioyeHna Ha Kypcop BX. Perynupyiite nonoxeHue
Kypcopa BX Takum >ke obpasom, Kak 1 AX.

3HaueHve A/B npefctaBnaeT coboii pasHOCTb Mexay Kypcopom A/B u
HyneBom TOUKOWN.

B-A npepcTtaBnAeT Coboil  Pa3HOCTb 3HAYEHWil, COOTBETCTBYHOLLMUX
nonoxeHuam Kypcopos A u B.

1/|B-A| npeAcTaBnseT coboii BeNMUMHY, 06paTHY0 MPOMEXYTKY BPEMEHN.
[lna Toro e nepuopmyeckoro curHana, ecnm AX n BX pacnonokeHbl Ha
COCeiHMX HapacTawLmx GpoHTax, BenmunHa 1/|B-A| cooTBeTcTBYeT YacToTe
curHana.

LLikanaY - HanpsaxeHue. A/B npeacTtaBnaeT coboi pasHOCTb HaMPAXEHWIA
MeXAy nonoxxeHnem kypcopa A/B 1 HyneBbIM ypOBHEM.

B-A npepfcrtaBnaeT coboi pasHOCTb MOTEHLMANOB MeXAy MONOKEHUAMMN
Kypcopa A n Kkypcopa B.

Mpy M3MepeHUM HanpAXeHUA MapameTpbl OTOOpa)alTcA B JIEBOM
BEPXHEM Yrily 9KpaHa, Kak NoKa3aHO Ha PUCYHKe HUKe:

Vcroun

Karant

Puc. 49 KypcopHble n3mepeHmns HanpsKeHns

MpuMeyaHue: pe3ynbTaTbl USMEPEHUA OTOOPAXKAKOTCA B BEPXHEM IEBOM
yrny sKpaHa.

15. 3anomunHaHue 1 BbI30OB U3 NaMATN

OyHKUMA  3aNOMMHAHUA  MO3BOMAET  COXPaHATb  OCLMUIONPaMMbI,
HacTpolikn ocumnnorpada n M306pakeHNs 3KpaHa BO BHYTPEHHeN MamMaTu
Ny Ha BHewHem USB-HakonuTtene u Bbi3blBaTb U3 MNaMATY COXPaHEHHble
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HacTpowKkn 1 ocuyunnorpammbl. Haxxmmte kHonky STORAGE ana nepexofa K
nHTepdeicy HaCTPONKM GYHKLMI 3aMOMMHAHMA OCLMINIOrPAMM.

MULTIPURPOSE RUI
MEASURE ACQUIRE STORAGE STOP
- (CURSOR\l (D\SPLAY1 (UTILITY\l ( AUTO 1
SELECT

Puc. 50 ®yHKuroHanbHas KHomnkKa 3anommHaHna STORAGE

15.1 CoxpaHeHMe 1 BbI3OB 13 NaMATU HaCTpPoeK

HaxkmnTe kHonky STORAGE gna Bxofja B MEHIO COXPaHEHMA 1 3arpy3ku 13
namATY, a 3aTemM HaxmuTe KHomMKy F1, uTobbl Bbi6paTh HacTponku (Setup) B
KayecTBe TWMNa COXpaHAEeMbIX JaHHbIX 1 BONTV B MEHIO COXPaHEHNA HacTpoeK

MeHio yHKUMMN cOXpaHeHMs HacTpoek (Tab. 26):

MNapameTp meHo ARG OnucaHne
3HaueHuAa
HacTpoiika Bbi60op HacTpoek ocumnnorpada
Tun (Type) B KayecTBe TuMna coxpaHaembix
(Setup)
LaHHbIX
.| CoxpaHeHMe BO BHYTPEHHIOW
BHyTpeHHUi
(DSO) namaTb ocyunnorpada (ao 20

Nuck HabopoB AaHHbIX)
(Save Media)

CoxpaHeHue Ha BHewHuin USB

UsB HakonuTenb (ao 200 Habopos
NaHHbIX)
Yoanutb Ypanutb (Delete): ynaneHue
(Delete) COXpaHEeHHbIX Gparnos.

Wmsa danna (File name): npu
COXpaHeHn JaHHbIX Ha USB-
HaKonmTeslb MeHI CMEHUTCA Ha
MEHI0 peflakTPOBaHUA Ha3BaHWA
danna

Nma danna
(File name)
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COXpaHeHI/Ie HaCcTpoOeK Ha

CoxpaHuTb (Save) .
BbIOPAHHbIV HOCUTENb JaHHbIX

BbI30B 13 NamATx paHee
COXpaHEeHHbIX HACTPOEK
3arpysutb (Load) BO3BpaLlaet ocumnnorpad K
COXPaHEHHOMY COCTOSAHMIO
HacTpoek

15.2 PepakTupoBaHue HasBaHusa daiina

Korpa B KauecTBe MecTa CoXpaHeHusA HacTpoek BblbpaH USB HakonuTesb,
MMA coxXpaHeHHoro daiina MOXHO OTpeAakTMpoBaTh. HaXmuTe Ha anemeHT
MEHI0 COXpaHeHWa HacTpoek «HasBaHMe», U Ha 3KpaHe MNOABUTCA OKHO
penakTVpoBaHUA Ha3BaHUA daiina, Kak NOKa3aHOo Ha PUCYHKE HiKe:

Hasgame
Capslock

Man Gysa

Yaanm,

Ommaesrm

Moameepte:

Puc. 51 OKHO pepakTpoBaHusA Ha3BaHUA dpaina

Mepemelyarite Kypcop NOBOPOTOM MHOTOGYHKLIMOHANBbHOTO perynaTopa.
HaxnmaiiTe MHOrOGYHKLMOHANbHDBINA PerynsaTop, 4tobbl Bbibpath Gyksy mnm
undpy. Haxxmute KHoMKy F4 s Bo3BpaTa B NpefplAyLiee MeHio.

15.3 CoxpaHeHue 1 BbI3OB U3 NaMATU OCLUANIOrpamMm

Haxmnte kHonky STORAGE pnAa Bxoga B MeHIO 3aMOMMHaHMA 1
BbI30Ba M3 NaMATK, a 3aTeM HaxmuTe KHOMKY F1, yTo6bl BbIGpaTh OMopHble
ocumnnorpammbl  (Reference waveform) B KauecTBe Tuna coxpaHAeMmbix
[aHHbIX 1 BOWTW B MEHIO COXPaHEHMA OMOPHbIX OCLUIONPaMM.
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OnuncaHve MeHIo OMOPHbIX ocLyuaorpamm (1ab. 27):

JocTtynHble

MNapameTp meHo OnucaHne
3HaYeHuA
OnopHasn BbI60p OMOPHbIX OCLMINIOrPAMM
Tun (Type) BOJIHA B KayecTBe TuMna cCoxpaHaembix
(Ref Wave) IaHHbIX
OnopH A Bbi6op 3arpy3kum ocLmnnorpammbl
(RefA) B KaHan (onopHas BonHa A (Ref
OnopHas BonHa Source A)
(Ref Source)
OnopH B BbI60p 3arpy3Kku ocumnnorpaMmbl
B KaHan (onopHas BonHa B (Ref
(RefB)
Source B)
YpaneHvie BbI3BaHHON 13 NAaMATA
Close

ocuunnnorpammbl € 3KpaHa

CoxpaHuTb (Save)

I'Iepexo,q B MEHIO COXpaHeHnA
ocuyunnnorpamm

3arpysutb (Load)

Mepexop B MeHI0 BbI30Ba
ocumnnorpamm n3 namAaTn

OnuncaHve MeHIo coxpaHeHus ocLyunnorpamm (Tab. 28):

JocTtynHble

MapameTp meHio SHaveHNs OnucaHne
NcTouHnk
SHHBIX CH1/CH2 Bbi6op KaHana Ana coxpaHeHua
'?Channel) oCLUANOrpaMmbl
BHyTpeHHUn | CoxpaHeHne BO BHYTPEHHIOW
Inck (DSO) namaTb ocyunorpada
(Save Media) USB CoxpaHeHue Ha BHewwHuin USB

Hakonutenb

HasBaHue daiina
(File name)

O6patuteck K pasgeny 15.1
«PepakTpoBaHue Ha3BaHUA danna»
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CoxpaHuTb (Save)

HaxmuTe 3Ty KHOMKY AniA
COXpaHeHVA OCLMINIOrPaMMbl

Hazap (Retern)

Bo3BpalueHue Ha npeabiayLyo
CTpaHuLy MeHo

OnucaHe MeHI0 BbI30Ba OCLMIIIOrPaMM 13 NamaT (1ab. 29):

JocTtynHblie

MapameTp meHo i OnucaHne
BbI60Op 3arpy3Kku ocumnnorpaMmbl
OFRt'JeFfJK)A B KaHan (onopHas BonHa A (Ref
OnopHas BONHa Source A)
(Ref Wave) OnopH B Bbibop 3arpy3kum ocLmnnorpammbl
(Re?B) B KaHan (onopHas BonHa B (Ref
Source B)
Onck BHyTpeHHUI | Bbibop mecTa xpaHeHus
(Save Media) (DSO)/USB BbI3bIBa€MOW OCLMNOrPaMMbl

3arpysutb (Load)

Haxmunte 3TY KHOMKY AJ14 BbiI3OBa
ocunnnorpammbl U3 namATn

Hasapn (Retern)

BosBpalleHune Ha NpeablayLuyto
CTpaHuLy MeHo

15.4 CoxpaHeHume ¢daiinos AaHHbIX B popmare CSV

HaxmuTe kHonky STORAGE ans Bxofa B MeHIO 3arMoMyHaHWA 1 Bbi30Ba 13
namATW, a 3aTeM HaxkmuTe KHonKy F1, uTobbl BblbpaTh paiinbl AaHHbIX (Data
File) B KauecTBe TUMa COXpPaHAEMbIX OAHHbIX Y BOWTM B MEHIO COXPaHEHUA
$alnoB faHHbIX.

MeHto coxpaHeHua painnos faHHbIX (Tab. 30):

OCTYMHble
MNapameTp meHIo %Hat}leuml OnucaHve
. BbI6paHHbIN TUM COXPaHAEMbIX
®ann paHH T
Tun (Type) IaHHbIX — $alin ¢ faHHbIMY B
(Wave data)
dopmare CSV
Inck Daiinbl AaHHBIX MOXXHO COXPAHATb
(Save Media) USB TONbKO Ha BHelwHem USB
HakonuTene
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Ha3BaHune O6patutech K pasgeny 15.1
(File name) «PepakTnpoBaHue Ha3BaHUA daiina»

HaxmuTe 3Ty KHOMKY Anis

CoxpaHuTb (Save
P ( ) COXPaHEHUA JaHHbIX

MpumeyaHue: annbl [AaHHBIX MOXHO COXPaHATb, TOMbKO Korga K
ocyunnorpady noaksioyeH BHewHnin USB-HakonuTenb.

15.5 CoxpaHeHne N306pa)keHns 3KpaHa

[nAa coxpaHeHWA Tekyllero M306paxeHus 3SKpaHa B dopmate .bmp
Ha BHewHwuin USB-HakonuTtenb cnyut KHomka PrtSc. Tpaduueckuin dpainn
B ¢dopmaTe .bmp MOXHO HenocpeACTBEHHO OTKPbLITb ANA NPOCMOTPa
Ha KomrbtoTepe. 3Ty GYHKLUMIO MOXHO WCMOMb30BaTb, TOMBKO KOraa K
ocyunnorpady noaknoueH BHewHnin USB-HakonuTenb.

16. Hactpoliika cepBNCHbIX GyHKUMIA

Haxmute KHonky UTILITY anAa Bbl30Ba MeHI0 HacTpPOeK CepBUCHbIX
CUCTEMHBIX YHKLMIA.

—_
N7 | 1
NS
- (CURSOR} (D\SPLAVWI (ummq |( AUTO 1
SELECT I I
(——

Puc. 52 ®yHkumnoHanbHas kHonka UTILITY

MULTIPURPOSE RUN
MEASURE ACQUIRE STORAGE
o STOP
p

MeHio cepBUCHbIX pyHKLMIA (cTpaHuua 1) (Tab. 31):

OCTYrHble
MapameTp meHI0 e OnucaHne
3HayeHua
Mepexop K MeHI0 KOHGUrypaumm
cuctembl. K Hell oTHOCATCA
Cuncrem yctaH cm. (Tabnuy
aBTOKaNMOPOBKa, CUCTEMHasA
(System Config) 33)
nHbopMaLmA 1 ouncTKa
nHdopmaummn
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Language (A3bIK)

pycckmn,
AHMINNCKNR,
KNUTaNcKnm

Bbi6op A3blka HTepdeiica.
[locTynHbl pasHble A3bIKN

Mepexop k MeHto GyHKLMUM
[onyckoBoro KoHTponsa PASS/

lopeH/HeroneH cM. (Tabnuubl

(Pass/Fail) 34-35) FAIL. O6patutecs K pasgeny 16.1
«DYHKLMA JOMYCKOBOIrO KOHTPOSIA»
3a onMcaHmem npouegypbi.
Mepexop K MeHto 3anucn

3anucb M. (Tabnuubl ECLLI/;"ZirﬁagAQAZ;aOFSI’ZiTMTer

(Recorder) 36-37) paspeny 16.
OCLMNOrPaMM» 3a OMMCaHNEM
npouegypsl.

Cnepytownia Mepexop Ha cnepyioLLyio CTpaHULY

(Next) MEeHI0

MeHto cepBUCHb

IX GyHKUMI (cTpaHuua 2) (Tab. 32):

[locTynHbie

MNapameTp meHIo OnucaHne
3HayeHuA
BbIKJ1 (Off) BbikntoueHvie yactotomepa
Yactotomep
(Cymometer)
BKJ1(On) BkntoueHune yactotomepa
[eHepaTop NpPAMOYrofbHOro
CUrHana, Yactota curHana MoxeT
MeaHngp (Square) 6bITb BbIOpaHa 13 3HaueHuin 10
My, 100 Ny, 1 KMy, 10 KMy, a o
ymonuaHuto coctasnset 1 Kl
Mepexop K meHio ynpasneHua
AsTo BbI6Op om. (rabnuuy aBTOMATMYECKNMY HAaCTPOMKaMM.
(AUTO set) 33) ObpatnTech K pasgeny 16.3

«ABTOMaTMYeCKune n3mepeHua» 3a
onncaHvem npouenypbl

Hasap (Previous)

Bo3Bpat Ha NpeabiyLLyio CTpaHuULy




MeHt0 HacTPONKK KoHPUrypaLummn cuctembl (Tab. 33):

OCTYrMHble
MapameTp meHio focry OnucaHne
3HaYeHuA
SELECT 3anyck pyHKLMM aBTOKaNMO6pOBKM
Camokanubp
(Self Adj) OTKNoUEHVE GYHKLMN
MENU

aBTOKaNMOPOBKMN

BbI30B Ha 3KpaH CCTeMHOW

nHpopmaLmu, BKNOYaA faHHble

0 MOJenNH, BEepCuim annapaTHoro
Cuct nHdo obecneyeHuns, Bepcumn
(Version) onepaumroHHON CUCTEMbI U T.A.

Haxxmute kHorky MENU, uto6bi

3aKpbITb OKHO C CUCTEMHON

nHdopmaumen
Ounct nHdo CTrpaHune coxpaHeHHbIX B MaMATH
(Clear Info) ocyunnorpada faHHbIX

BosBpalleHue K npeablayLiem:
Hazap (Back) MechF)) w peabiaywemy

16.1 OyHKLMA fonycKkoBoro KoHTponsA (Pass/Fail)

@OyHKUMA [JOMYCKOBOTO KOHTPONA «ropeH/He ropeH» («PASS/FAIL»)
no3BonseT NpOBOAMTL MPOBEPKY BXOAHOrO CUrHama Ha COOTBETCTBME
3aflaHHOMY KpuTepuio. Pe3ynbTaT npoBepkm «He roaeH» (FAIL) cootBeTcTBYeT
BbIXOAY CUrHana 3a npepgesbl, 3afjaHHble KpUTepuem MpoBepKM, Toraa Kak
pesynbTaT NpoBEPKM «roAeH» (<PASS») NOKa3blBaET, UTO CUrHaN yLOBNeTBOPAET
3aflaHHOMY KpuTepuio. BbIxofHON pa3bem fJornyckoBoro KoHTponsa (Pass/Fail
Out), pacnonoXeHHbI Ha 3aAHel NaHenu ocuunnorpada, BblAAeT CUrHan
pe3synbraTta JOMyCKOBOIO KOHTPOIS.

Pass/Fail Out

Puc. 53 BbIxogHOW pasbem JOMYCKOBOro KOHTPONA
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HaxmuTe kHonky UTILITY a 3atem KHomnKy F3 ans Bbi30Ba MeHI0 GyHKLMUN

AOMYyCKOBOro KOHTPONA:

1)

2)

BkntoueHve GyHKLUMM [ONYCKOBOro KOHTpona. Haxmute kHonky F1 ana
HaCTPOMKM YCNIOBUA FeHepauuy CurHana pesynbrata JOMYyCKOBOTO KOH-
Tpons;

[lnAa HaCTPOWMKM yCNOBUIA reHepaummn CMrHana, Haxmute KHonky F2. MNpn
Bbl6Ope ycnosus «He rogen» (Fail), ocunnnorpad 6yneT reHeprpoBaTb M-
nynbC Ha BbIXOLHOM UHTepdeiice 1 3BYKOBOI CUrHasn, eC/IN pe3ynbTaTom
npoBepKu byaet «He rogeH». [Npu Bbibope ycnosus «rogeH» (Pass), ocumn-
norpad 6yaeT reHeprpPOBaTb MMMNYJbC HA BIXOAHOM UHTEpdEICe 1 3BYKO-
BOWI CUTHAS, €CNM Pe3ynbTaToM NPOBEPKU ByAET «rofeH»;

3) BbI6Op NCTOYHMKA CMTHaNa Ans JOMYCKOBOrO KOHTPOSIS: BOMANTE B MEHIO
GYHKLMM JONYCKOBOrO KOHTPONA 1 HaxmuTte F3 ana Bblbopa NCTOUHUKA
curHana;

4) WHdopmauua o6 oTobpakeHN pes3ynbTaToB: Ha Aucniee otobpaxatorcs
pe3ynbTaThl NPOBEPKY;

5) Cnepgytowas cTpaHMLa MeHIo;

6) Hactpolika ycnoBuii ocTaHOBKU NpoBepKm (Tabnumua 34);

7) HacTtpoiika NOporoBoro 3Ha4yeHvs, BXOA B MeHI0 HaCTPOWKK NMOpOroBoro
3HaueHus;

8) 3anycTute NpoBepKy HaxaTnem KHonkwm F1.

HacTpoiika ycnoBuin ocTaHOBKM NpoBepKu (Tab. 34):
MapameTp meHo ARG OnucaHne
3HayeHus
ABTOMaTMUYECKan OCTaHOBKa
TeCTMPOBaHVA Noc/e AOCTXKEHUA
lopeH Bpema | 3afaHHOro MOPOroBOro 3Ha4yeHus
(Pass times) CYETUMKOM rofHbix PASS
(ynoBneTBOpALMNX KPUTEPWIIO
Tun 0CTaHOBKU nposepki)
(Stop Type) ABTOMaT/YecKas OCTaHOBKa
TeCTMPOBaHVA Noc/e AOCTXKEHUA
) 3afJaHHOrO MOPOroBOro 3HaYeHms
Fall times
CYETUMKOM HeroaHblx FAIL He
(yRoBneTBOPALMNX KPUTEPWIIO
npoBepKwm)
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Ycnosue (When)

>=, <=

4

HacTpolika ycnosuis ycTaHOBKU

Mopor
(Threshold)

HacTpowika noporoBoro 3HaueHusA
cyeTUMKa ANA OCTaHOBKM C

MOMOLL b0 MHOTOGYHKLIMOHaNbHOIO
perynaTtopa

Haszap (Back)

BosBpalleHue K npeabiayLiemy
MeHI0 (MeHI0 GYHKLMM [OMYCKOBOIO
KOHTpONSA)

Hactpoliika Kputepus gomnyckoBoro KoHTpons (Tab. 35):

Mapametp JocTynHble Onucanme
MEHI0 3HaueHuna
Bbi6epuiTe curHan us kaHana
OnopHas KaHan 1(CH1), CH1, CH2 nnu REFA ¢ 3agaHHbIMK
BOSHA Kanan 2 (CH2), [loMyCKaMu Ha BepPTUKanbHOe 1
(Ref Wave) OnopH A (REFA) | ropusoHTanbHoe OTKNOHeHne B
KayecTBe OMOPHOro CMrHana
3arpysutb Bbi30B ONOpHOM OCLMANOrpaMmmMbl
(Reload) 13 NamAT
Bbi6epuiTe gonyctumoe
X Macka (X OTKJ/TOHEHMe Mo ropu3oHTaNn ¢
Mask) MOMOLLbI0 MHOTOPYHKLMOHaNbHOTO
perynatopa
Bbi6epuiTe gonyctumoe
Y Macka (Y OTKJIOHEHNe Mo BepTuKanu ¢
Mask) NMOMOLLbI0 MHOTOPYHKLMOHANBbHOIO
perynaTopa
Bo3sBpalueHye K npegpbigyLiemy
Hasag (Back) MeHIo (MeHto GpyHKLMM AONYCKOBOTO

KOHTpOnA)

16.2 3anucb ocymnnorpamm

OyHKUMA

3anmcun

ocyunnnorpamm

nossonAaet 3anucaTtb TeKkyLwyto

ocymnnorpammy Kagp 3a Kagpom B MOCTOAHHYIO NaMATb.
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MeHt0 HacTpoIKK 3anncK ocumnnorpamm (tab. 36):

MNapameTp
MeHI0

JoctynHble
3HaveHuA

OnucaHne

KHonka 3anucn. Haxmute
Ha 3Ty KHOMKY A4 3anycka
3anmncu oCLMIIIOrpamMmbl.
Yncno 3anmncaHHbIX SKpaHOB
oTobpaxaeTca Ha IKpaHe.

OcTaHoBKa 3anuncm

1. KHonka Bocnpown3seaeHns
3an1caHHO OCLMANOrPaMMbl

2. HaxmuiTe 3Ty KHOMKY Ans
3arycka BOCMpOV3BeAeHuA.

Homep Bocnpownssoanmoro

Kajipa oTobpa)kaeTca Ha SKpaHe.
MprocTaHOBUTL BOCNpOU3BeAeHne
MOXHO BpalleHnem
MHOrO®YHKLMOHaNbHOTO
perynatopa. Ecnv npogonxatb
BpaLlaTb perynatop, KOHKPETHbI
Kafip ocuunnorpammbl yget
BOCMPOU3BOAUTLCA MHOTOKPaTHO.
3. Ecnv BaM Hy>HO NPOAOIXUTb
BOCNpou3BeAeHne Bcel
OCLMNIOrPamMMbl, CHayasa HaxmuTe
kHonky I, a 3aTem KHOMKy P>,

4. 3anncatb MoOXHO Ao 1000 KappoB
[laHHbIX.

[Joctyn
(Save/Load)

STa GyHKUMA AOCTYMHa
noNb3oBaTeNAM, TONbKO KOrAa
K ocymnnorpady nogknoueH
USB-Hakonutenb. Mepexop K
cnepytoLemy MeHio.

Hazap (Back)

Bo3sBpalueHye K npegpbigyLiemy
MeHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUMR).
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MeHio focTyna K 3anucu ocumunnorpamm (ta6. 37):

Mapamer OCTYMHble
p P Ao OnucaHne
MeHI0 3HaueHus
3a onvcaHnem npouenypbl
Nma danna obpatutech K pasgeny
(File name) «PepakTnpoBaHue Ha3BaHWA
¢a17|na».
CoxpaHeHue 3anncaHHomn
CoxpaHunTb .
OCLMNIOrPamMMbl Ha BHELLHWIA
(Save)
HakonuTenb
3arpysutb BbI30B COXpaHEHHOW Ha BHELLHNIA
(Load) HaKomnuTesb OCLUANOrpammbl
Bo3BpalueHue K npegpigyLiemy
Haszap (Back) MEHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUMN)

16.3 YnpaBneHne aBToMaTN4eCKO HacTPOIKOMN

Haxmute kKHonky AUTO, 4tobbl akTBUPOBaTb GYHKLIMIO aBTOMATNYECKON
HaCTPOIKM ocumnnorpammbl. Ytobbl chopmmpoBaTb Hanbosnee yaobHbIn Ana
HabniogeHna Bug, ocumnnorpad B 3aBUCUMOCTY OT MapamMeTpOB BXOAHOrO
CUrHana aBTOMATMYECKN MOACTPaUBAET BEPTUKANbHYIO U FOPU3OHTaNbHYO
pa3BepTKy U pexum 3anycka. B ocuunnorpade pana nonb3osateneit
npeAycMoOTpeHa BO3MOXHOCTb YCTAaHOBKM pPAAa NapameTpoB  yHKUMK
aBTOMATNYECKON HaCTPOWKN.

MeHio ynpasneHua napameTpamu aBTomaTnuecknx Hactpoek (AUTO)
(Tab. 38):

Mapamer OCTYMHble
p p Rocry OnucaHne
MeHI0 3HaveHua
HacTpoiiku kaHanos cbpacbiBatoTca
OTKpbiTo Ha HaCTPOWKM NO YMONYaHNIO
(Free Off) Y

HacTp KaHan nocne BktoueHus ¢yHkumm AUTO
(Channel Set)

HacTpoliku KaHanoB coxpaHstoTcA
HEU3MEHHbIMY MOCSIe BKITIOUEeHs
dyHKumm AUTO

3aKpbiTo
(Lock On)
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PeXXum HakonneHns AaHHbIX
CUrHana aBToMaTnyecku
OTKpbiTo N3MeHAETCA Ha HOPMaJIbHYIO
(Free Off) P Y
Hacp BbI6Op BbIGOPKY Nnocne BKNoYeHUs
(Acquire) dyHKummn AUTO
Pexu1m HakonneHna aaHHbIX
3akpbITO
CUrHasa OCTaeTCA HeN3MEHHbIMM
(Lock On)
nocse BKtoueHnsa ¢yHKummn AUTO
PeXu1m HakonneHna AaHHbIX
OTKpbITO CUrHana aBToMaTnyecku
(Free Off) N3MEeHAETCA 3anyck no GpoHTy
HacTp 3anyck nocne BktoueHna ¢pyHKummn AUTO
(Trigger)
Pexum 3anycka octaeTca
3aKpbiTo
Heu3MEeHHbIM Moc/e BKIYeHNs
(Lock On)
dyHKummn AUTO
OTKpbITO OyHkuma AUTO npumeHseTca Ko
Vet curk (Free Off) BCEM KaHanam
(Signal) 3aKpbITo OyHkuma AUTO npumeHseTtca
(Lock On) TONbKO K OTKPbITbIM KaHanam
Bo3spalueHue B npeppl ee
Hasag (Back) MEHK': u.\ PeapIAyL

17. Mpoune pyHKLMOHaNbHbIE KHOMKN

17.1 ABTOMaTnyecKan HacTpoiika (AUTO)

B pexume aBTOMaTMUeCKON HaCTPOWKMU ocuunnorpad aBToMaTUyecKn
Bbl6MpaeT KoapdULMeHTbl pasBepTKU, CMELeHUA 1 rapameTpbl 3anycka
B COOTBETCTBMM C MapameTpamy BXOAHOrO CUrHana AnAa nonayyeHus
ONTUMANbHOrO  BMAA  ocuMANorpammbl.  [na  BKAloueHws  GyHKLMM
ABTOMATMYECKOWN HaCcTPOMKIN HaxxmmTe KHomnky AUTO.

ABTOMaTMYeCKas  HaCTpoWKa  OCLMANOrPamMmMbl  NPUMEHVMMa  Npu
CefyoLwmx yCrnoBusx:
1) Pexum aBTOMaTUYeCKOW HacTpoWku ypobeH pana dopmmpoBaHus
oCLMUNNOrpamMm NPOCTbIX OAHOYACTOTHBIX CUTHAMOB, HO HE NMOAXOAUT ANA
CJIOXHbIX KOMOMHUPOBAHHbIX CUTHANOB;
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2) CwurHan fJonxeH UMeTb YacToTy He Huxe 20 My, amnanTygy He meHblue 30

MB.

Tab.39:

OyHKUNA

Hactporika

PeXxnm HakonneHna faHHbIX

O6bluHas BbIGOpKa

Mopmat oTobpaxkeHns

YT

MonoxeHwve no ropusoHTann

ABTOMaTHYeCKasi HaCTPOIKa B
COOTBETCTBWM C YAaCTOTOW CUTHanNa

KoadbduumeHT ropnsoHTanbHom
pasBepTKu (c/pen)

YcTtaHaBnmBaeTCA B COOTBETCTBUM C
YacToTON curHana

Pa3Bsa3ka MYCKOBOro curHana

CBA3b No NOCTOAHHOMY TOKY

3apepxKa 3anycka

MwuHnmanbHoe 3HaueHne

YpoBeHb 3anycka

YctanoBneH Ha 50%

Pexnm 3anycka

ABTOMaTUYECKNI

NcTOUHMK MYyCKOBOro curHana

Mo ymonuaHuio nepBbIi KaHan
(CH1), Ho ecni B NepBOM KaHarne
(CH1) curHan otcyTcTByeT, @ BO
BTOpoM KaHane (CH2) npucytcrsyer,
TO B KauecTBE UCTOYHNMKA
yCTaHaBNVBaeTCA BTOPOW KaHan
(CHT)

Tun 3anycka

Mo ¢poHTy

HaknoH ¢ppoHTa nyckoBoro curHana

HapacTatowuin ppoHT

Monoca nponyckaHus
BEPTMKasIbHOrO KaHana

MonHasa

KoadbduumeHT BepTUKanbHoi
pa3BepTku (B/pen)

YcTaHaBNVBaeTCA B COOTBETCTBUM C
aMnANTYAO curHana

MpumeyaHne:

Korga asTomartu4veckas

HacTpoliKa oCLUANorpammbl

Bbl6paHa no ymon4vaHwuio, 0T06pa>KeH|/|e ocumnnorpamMmmbl BbIMONHAETCA C
YKa3aHHbIMN B Ta6m/|ue Bbllwe HaCTpOVIKaMVI.
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17.2 Knonka RUN/STOP

KHorka RUN/STOP pacrionoxeHa Ha nepepfHeli naHenw ocumnnorpada.
Korpa aTa KHOMKa HaXaTa, 3aropaeTcs 3e/eHblil UHAVMKATOP, NOKa3blBaloLWN,
yTo ocumnnorpad HaxoamTca B coctoaHuUM 3anycka (RUN). Mpu nosTopHOM
HaXaTun KHOMKWU 3aropaetcA KpacHbI WMHAMKATOP, MOKa3biBaloWWi, 4TO
ocumnnorpad HaxoAWTCA B COCTOAHUM ocTaHoBKM (STOP). B coctosHum
3anycka (RUN) ocuunnorpad npousBOAUT HenpepbiBHY perncrpauumio
BXO[HOrO CWUrHana, B BEpPXHel 4yacTu 3KpaHa nossnsetca Hagnucb AUTO.
B coctosiHnm ocTaHoBKM (STOP) cbop AaHHbIX CUrHana npekpaijaercs, a B
BEpXHEN YacTu 3KpaHa noasnsaeTca Hagnucb STOP. icnonb3yinte kHonky RUN/
STOP ana nepeknioyeHnsa coctoaHui 3anycka (RUN) n octaHoBku (STOP).

17.3 MeHio cnpaBsku HELP

HaxmuTe kHonky HELP, 4To6bl Bbi3BaTb MeHI0 paboTbl co cnpaBKoii. [Mocne
3TOro MPU HaxaTun NGO KHOMKM Ha SKpaHe NoABUTCA MHPopMauua o
Ha3HauYeHUN 3TOM KHOMKM.

17.4 O6HOBNEHe onepaLioHHOI CUCTeMbI

QOyHKUMA 3arpysky onepaumoHHon cuctembl ¢ USB-HakonuTena penaet
npouenypy o6HoBneHWs npolye u 6onee rmbkoi. 1na ncnonb3oBaHWA 3Ton
dYHKLMM BbINONHWTE CieaytoLime AeNCTBUA:

1) 3arpysuTe 13 MHTEpHETa YCTaHOBOYHbI daiin O6HOBMEHNA 1 COXpaHUTe
ero Ha USB-HakonuTene.

2) Bobiknouute ocumnnorpad n BctasbTe USB-HakonuTtens B nopt USB, a
3aTem BKntoumnTe ocuunnorpad.

3) Ecnm Ha USB-HakonwuTene coxpaHeH TOMbKO OAWMH YCTaHOBOYHbIN daiin,
TO Ha 3KpaHe ocyunnorpada NoABUTCA MHTePdENC C BOMPOCOM, HY>KHO
NN BbINOMHUTL 06HOBEHMe (“whether or not update”). HaxmuTte KHoMKy
F3, utobbl 3anyctuth npouecc obHosneHua. Ecnm Ha USB-Hakonutene
XpaHATCA ABa UM 6onee ycTaHOBOYHbIX $alioB, Ha dKpaHe MOABUTCA
nHTepdeic Bbibop Tpebyemoro danna. Haxmute KHomKy F1, uTo6bI
BbI6paTb YCTAaHOBOYHbIN ¢ain AnA 06HOBNEHUA CUCTeMbl, U KHOMKy F3,
YTO6bI 3aMyCTUTb OOHOBMEHME.

4) Korpa ycTaHOBKa OOHOBJIEHMe 3aBeplueHa, MOABUTCA BCrbiBaloLiee
coobueHre 06 ycnewHom obHoBneHun. OTcoeanHnTe USB HakonuTenb 1
BbIKtounTe ocumnnorpad. Mpoueaypa o6HOBNEHUA 3aKaHUMBaeTCA Mpu
cnepytoLiem BKlOYeHUN ocymnnorpada.
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MprmeyaHms:

«  Tpouecc 06HOBNEHNA 3aHUMAET OKONO 10 CekyHf;

« He Bblknovaiite ocuunnorpad u He otcoefuHaAnTe oT Hero USB
HakonuTenb, KOrga MporpaMma OGHOBAAETCHA, WHade Oo6HOBMEeHUe
COPBETCA U MOTYT BO3HVUKHYTb HeMpe/cKasyemble oWwmnoKy;

«  Ecnu o6HOBNEHNE He YAANOCh, BbIKMIOUUTE ocumnnorpad. 3atem BkoumTe
ocuyunnorpad, 4tobbl 3anycTUTb O6HOBMEHNE CHOBA.

18. MpakTnyeckne npumepbl

Mpumep 1: n3mepeHne NPOCTbIX cMrHanoB. HabnoaeHne n namepeHve
He N3BECTHOTO 3apaHee CUrHana, a Takxe BbICTpoe oTobpakeHue Ha gucree
1 N3MEepEeHVe ero YacToTbl 1 pa3maxa.

[inA 6bicTpOro oTobpaxeHWA cUrHana BbiNoHWTe CreayoLme AeNCTBUA:

1) B MeHI0 HacTPOWKM NPOBHMKa ycTaHOBUTE KO3PPULMEHT ocnabneHns Ha
3HaueHne 10X 1 ycTaHOBMTE NepeksioyaTenb Ha NPOGHMKE B NOSTOXeHNe
10X.

2) MopcoeanHuTe NPO6HMK OT NepBoro kaHana (CH1) K usmepsaemoi cxeme.

3) Haxmute kHomKy AUTO. Ocuwmnnorpad BbIMONHWT aBTOMaTUYeCKyio
ONTUMM3ALMIO  OTOOPaXEHWA  OCLMANOrpaMMbl  MOf  M3MepAeMblit
curHan. Tenepb Bbl MOXeTe MPOW3BOAUTbL AaNbHENLLY0 PerynnpoBky
BEPTUKANbHOMO U TFOPU3OHTAIbHOrO [AMana3oHOB [AnA  MNosyyeHus
Xenaemoro Bufa oCLUINorpammbl.

ABTOMaTMYeCKOe U3MepeHMe BpPEeMEHHbIX MapameTpoB 1 MapameTpoB
HanpsaxeHuna curHana.  Ocuunnorpad nossonser npounsBoOANTb
aBTOMaTMyeCcK/e W3MepeHVsa napameTpoB OOMbLWWHCTBA UCCEAYeMbIX
CUrHanoB. [InA uM3MepeHMA 4acTOTbl WM pa3maxa CWUrHana BbINOSHWTE
cnepyloLme AeicTBuA:

1) Haxmwnte kHonky MEASURE ans oToGpaxkeHuWs MeHI aBTOMATUYeCcKux
“3MepeHni.

2) HaxmuTe KHOMKY F4 ans BXoAa B MeHI0 BbiGopa Tuna nsmepeHui.

3) C nomolbio MHOTOGYHKLMOHANIbHOTO perynatopa nepemectute Kypcop
BblOOpa Ha pasmax CUrHana v 3aTem HaXxmuTe Ha MHOrOMYHKLIMOHaNbHbII
perynaTop, 4Tobbl NOATBEPANTL BbIGOP 3TOro NapameTpa.

4) AHanormuHo wary (3) nepemectute Kypcop Bbl6opa Ha YacToTy 1 3aTem
HaXXMUTEe Ha MHOTOQYHKLMOHANbHBIN perynatop, 4Tobbl MOATBEPAUTH
BbIOOP 3TOro Napametpa.

5) Haxmute kHonky F4 unu kHonky MENU, uto6bl 3aKpblTb OKHO Bbl6opa
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n3mepAaemblX MNapameTpoB. [Mocne >toro Ha pawucnnee 0TO6pa3ﬂTCH
M3MepeHHble 3Ha4YeHMA pa3mMaxa M 4acToTbl, KaK NMOKa3aHO Ha PUCYHKe
HIXe.

MEASURE

Puc. 54 ABTomaTnyeckune nsmepeHusa

Mpumep 2: HabnioaeHne 3afepXKKN NPN NPOXOXKAEHUN CUHYCOUAANb-

Horo curHana no yenu. Kak 1 B npefbiyLiem npumepe, yctaHoBuTe Kodpdu-
LMEeHT ocnlabneHuns curHana Ha NpobHKKe 1 B MeHI0 HaCTPOIKMN NPOBHMKa Ha
10X. NopknioumnTte BXOA Nepsoro kaHana (CH1) K BXoAHOMY KOHTaKTy Lenu, a
BX0f BTOporo KaHana (CH2) K BbIXOgHOMY KOHTaKTY Lienu.

OTobparkeHune crrHanos B KaHanax CH1 n CH2:

HaxkmmTe kHonky AUTO.

MopcTpoiiTe ropU30oHTasNbHbIN 1 BEPTUKANbHBIN A1ana3oHbl Takum obpa-
30M, YTOObI MONTYYUTb >KeNlaemblil BUS OCLUANOrPamMMBbl.

Haxmute kHomky CH1, uto6bl BbIGpaTh cuMrHan nepsoro kaHana (CH1).
OTperynupyiTe nosioKeHne ocumnnorpaMmmbl nepeoro kaHana (CH1) no
BEPTUKanu NOBOPOTOM Perynatopa BepTuKasbHOro CMeLLeHUA.

HaxmuTe kHonky CH2 gns Bbibopa curHana 13 BToporo kaHana (CH2). Axa-
NOTMYHO OMMCaHHOMY Ha Lware (1) NoACTPONTE CMeLLeHre OCLMUIorpam-
Mbl BTOpOro KaHana (CH2) no Beptukanu Tak, 4Tobbl OCLMINIOrPaMMbl He
nepeKpbIBaNnChb. 3T0 06nerymT ux HabnogeHve.

Vi3mepeHne 3aaepKK1 Npu NPOXOXKAEHUM CUHYCOMAANIbHOMO CUrHana no

uenmmun Ha6ﬂI'O,ElEHVIE M3MEHEHMA ocUuMnNNnorpamMmmbl:

1)
2)

[1nA aBTOMaTUYECKOrO U3MEPEHNA 3afePXKKN:
HaxmuTe kHonky MEASURE fna oTobpa)eHus MeHI0 aBTOMaTUYeCKX 13-
MepEeHUN.
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3) HaxmuTte KHonKy F1, ana Toro 4to6bl ycTaHOBUTL Nepsblii kaHan (CH1) B
KauecTBe rfnaBHOro.

4) HaxmuTe KHonKy F2, ans Toro yto6bl YCTaHOBWTL BTOpOI KaHan (CH2) B
KauecTBe BTOPOCTENEHHOTO.

5) HaxmuTte KHonKy F4 ansa Bxofja B MeHto BbIbopa TuMna n3MepeHuit, ¢ momo-
bl MHOTOGYHKLIMOHANIbHOTO perynaTopa nepemectute Kypcop Bblibopa
Ha napameTtp RiseDelay (Bpems HapacTaHusA) 1 3aTeM HaXKMUTE Ha MHOTO-
bYHKUMOHaNbHbIN perynatop, 4tobbl NOATBEPANTb BbIOOP 3TOro napame-
Tpa.

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

Mocne 3Toro BeNMYmMHa 3afepXKn 0TobpasnTCa Ha 3KpaHe ocuyunnorpada
(prcyHoK 55).

Vake  Wean Wi

Puc. 55 - 3apepka curHana

Mpumep 3. O6HapyKeHne ofUHOYHOTO curHana. OcobeHHOCTb 1 npe-
MMYLLECTBO LIMGPOBbIX 3aMOMUHAOLWNX OCLMANOrPadoB COCTOUT B BO3MOX-
HOCTV paboTbl C HeneproANYECKUMU CUrHanamu, TakUMK Kak OTAesbHble
MMMYNbCbl U BbIGPOCHI. [151A 06HapyeHUA OANHOUYHOrO CUrHana Bbl AOSKHbI
BJlafleTb HEKOTOPOI1 NpeaBapuUTenbHON NHopMaLein 06 3TOM curHane, yTo-
6bl YCTaHOBUTb YPOBEHb 3arycKa W Tun ¢ppoHTa. Hanpumep, ecnm umnynbe
npepcTaBnaeT coboi nornyecknii curtan TTL, ypoBeHb 3anycka Hy>KHO ycTa-
HOBWTb NPYMEPHO Ha 2B, 1 BbIGpaTh 3anyck no HapacTatowemy ¢poHTy. Ecnn
Bbl He yBepeHbl B XapakTepe CMrHana, To AnA onpefeneHna ypoBHA 3anycka
1 TMNa $poHTa Bbl MOXKeTe HabnloAaTb ero B pexmmMe aBTOMaTUYeCKoro unm
HOPManbHOro 3arnycka.
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Kak v B npefbiayliem npumepe, ycTaHoBUTe KO3GOULMEHT ocnabneHus
CUrHana Ha NPOGHVIKE 1 B MEHIO HACTPOWKM NpobHMKa Ha 10X.

BbinonHuTe HacTpoWiKy 3anycka:

1) Haxmwute KHonky TRIG MENU B 30He ynpaBrieH/A 3anyckom Ana BXOAa B
MeHI0 HaCTPOWKM 3anycka.

2) B 3TOM MeHio ncnonb3ynte nogmeHto F1-F5 ana yctaHOBKM Tuna 3anycka
EDGE (3anyck no ¢ppoHTy), UCTOYHMKa NYCKOBOro curHana Ha CH1, HaknoH
¢dpoHTa Ha RISING (HapacTatowmin), pexuma 3anycka Ha SINGLE (oanHou-
Hbli1), N pa3BA3KM 3anycka Ha AC (pa3BA3Kka Nno nepemMeHHoOMy TOKY).

3) OtperynupyiiTe BepTUKanbHYI0 U FOPU3OHTaNIbHYIO LWKasbl ANA JOCTMKe-
HUA nofxoAaALlero MaciuTaba.

4) YctaHOBWTe enaemblil ypoBeHb 3anycka noBopoTom perynatopa TRIGGER
LEVEL.

5) Haxmute kHonky RUN/STOP n foxpanTtecb curHana, yAaoBNeTBOPAIOLLErO
3aflaHHbIM YCNIOBMAM 3arnycka. Ecnm Kakon-nmbo curHan AoCTur yCTaHoB-
NIeHHOTO YPOBHA 3arycka, cucTema npoBeAeT OAHOKPATHYIO BbIOOPKY AaH-
HbIX 1 0TOBpa3mnT ocumnnorpammy Ha aucrnee. C noMoLLbIO 3TOM GyHKLMN
Bbl JIEFKO MOXeTe 0OHapyXuTb Niloboe cnyyaiHoe cobbitvie. Hanpumep,
TaK MOXHO OTCNeANTb HEOXKMAAHHbIN BbIGPOC CO CPaBHUTENbHO GONbLLON
aMNANTYAOMN: YCTaHOBWTE YPOBEHb 3anycka HEMHOrO Bbllle HOPManbHOro
ypoBHA curHana. Haxmunte kHonky RUN/STOP v xpute. Korga noasutca
BbIOPOC, aBTOMaTUYECKN CpaboTaeT 3anyck, N HeMeANeHHO 3anuweTca
ocuunnorpamMmma o 1 nocae MoMeHTa 3anycka. Bpalasa perynatop ropu-
30HTanbHoro cmelyeHna POSITION B 30He ynpaBieHVA rOPU30OHTaNIbHOW
pa3BepTKOW Ha nepefHel NaHenw, Bbl MOXeTe MEHATb MOJSIOKEHNE MO-
MeHTa 3anycka Ha ropV30HTasIbHOW LKane 1A NonyyYeHnA 3anycka c oT-
puLaTenbHON 3a8epPXKKOoM PasnUUYHOM JINTENIbHOCTU, YTO MO3BOJIUT JIEFKO
paccMoTpeTb y4acToK OCLUNorpammbl Ao BbIGpoca.
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Vcrounu
Kawant
[—
Mocr
P
Onporpar
Tun porra

Pactyupit

o 160 ¥

Puc. 56 OANHOYHbIV cUrHan

Mpumep 4: MogasneHue 6enoro wyma B curHane. Ecnv nsmepsembin
CUrHaN COAEPXUT Genblii LWyM, Bbl MOXETe HacTpouTb ocuunnorpad Takum
06pa3om, YTOObI OTCEUb MSIN YMEHBLUUTB LUYM TaK, YTO OH He CO3AacT Nnomex
ANA aHanv3a curHana.

Kak 1 B npefbigyllem npumMepe, yctaHoBUTe KOIGULIMEHT ocnabneHns
CUrHana Ha NpPobHKKe 1 B MeHI0 HAaCTPOIKM NpobHuKa Ha 10X. MoganTe cur-
Han Ha BXof ocuyunnorpada, Ytobbl 06ecneymnTb CTabunbHyio ocLmUIorpaMmy.
YnyuweHue 3anycka C MOMOLLbIO HAaCTPOMKM pa3BA3KM 3anycka.

1) Haxmwute kHonky TRIG MENU B 30He ynpaBfieHuA 3anyckoM AN Bbl30Ba
MeHI0 HaCTPOWIKM 3anycka.

2) YctaHosuTe napameTtp TRIGGER COUPLING (pa3BsA3ka 3anycka) Ha 3Ha-
yeHue Low Frequency Holdoff (nogaBneHve Huskux uyactor) mnm High
Frequency Holdoff (nopaBneHne Bbicoknx vacTort). Mpu BbiGOpPE nopa-
B/IEHWA HW3KMX YaCTOT CMTHan MPOMYCKAeTCA Yepes BbICOKOUACTOTHbIN
dunbTp. OH OTCeKaeT cocTaBnALLMe CUrHaNa ¢ YactotTamu Huxe 80 KIy n
nponyckaet 6onee BbICOKOYACTOTHbIE KOMMOHEHTbI. Eciv BbIGpaHo noga-
BJIEHME BbICOKMX YaCTOT, yCTaHaBNMBAETCA HN3KOYACTOTHbIV GUILTP, oTCe-
Kalowmin CoCTaBnsoLmMe CMrHana ¢ yactotamu Bolwwe 80 Kl 1 mpornyckaet
605ee HU3KOUACTOTHblE KOMMOHEHTbI. Bbibupas Low Frequency Holdoff
nnm High Frequency Holdoff, Bbl MoxeTe noaaBuTb H13KOYACTOTHbIN UK
BbICOKOYACTOTHDbIIA LUYM COOTBETCTBEHHO, 1 JOOUTLCA CTabUIBbHOTO 3any-
cKa.
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CBOP JAHHBIX

y F:1:12946kHz Pexim

,  Bubopa

Pexim BLiGopKA

© Peanshoe speun

BuicTp BGop

BLIKI

Puc. 57 NMopasneHne 6enoro wyma B curHane

OcnabneHue Wwyma nNpy 0TO6pa)KeHNN C MOMOLLbIO HACTPOIMKN PeXu-
Ma perucrpauuu curiana. Ecnv nsmepsembiii CUrHan CoOpep>KuT Genblii lWym,
1 B pesysibTaTe OCLMNOrPamMma MMeeT CIMLLIKOM HU3KOe KauecTBO, Bbl MOXKeTe
MCMONb30BaTb PEXUM PETUCTPALIMN CUTHANa C YCPeAHEHMEM, MO3BOAIOLNIA
0cabuTb Genbii Wym Npy oToGPaxKeHUm, a TakKe pasmep OCLMIIoOrpaMmbl
451 obneryeHvs HabnogeHNA 1 N3MepeHNiA. B pesynbrate ycpegHeHvs 6enbiii
LUYM YMEHbLUAETCA, 1 AeTann OCLMMNOrPaMMbl CTAHOBATCA JTyyLUe BUAHDI.

1) Haxmwute kHonky ACQUIRE B 30He MeHIo Ha nepefHel NaHenu Ana Bbi3oBa
MEHIO HAaCTPOMKM perncTpaLmmn curHana.

2) HaxmunTe KHOMKY F1 MeHio ans yctaHoBKM 3HauyeHna AVERAGE (cpepHee)
ANA PeXMMa HaKoMIeHWA AaHHbIX, @ 3aTeM HaXmuTe KHomnKy F1 ans Bbibo-
pa KonmyecTBa ycpeaHAeMbIX OCLMNOrPaMM 13 psaaa cTeneHen no ocHo-
BaHWIO 2, OT 2 0 256, BapbrpyA 3TO 3HaueHne Ao Tex nop, NoKa Bbl He no-
nyymTe Xenaemy ocLMnIorpaMmy, Kotopas yaoBieTBOPUT UMetoLmecs
Tpe6oBaHWsA K HAOMIOAEHNIO N U3MEPEHUSAM.
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Puic. 58 CurHan ¢ nogasieHHbIM LYMOM

A B pexxvime pernctpaumm curHana ¢ ycpeaHeHmem ocyuinorpamma ob-
HOBJIAIETCA Ha AMCMIIEe C MEHbLUEN YaCcTOTOM. ITO HOPMasbHO.

Mpumep 5: Ucnonb3oBaHne KypcopoB AJis BbINONHEHNS 3MEPEHWIA.
Ocuymnnorpad no3BonAeT aBTOMaTUYECK/ U3MEPATb 28 NapaMeTpoB CUrHana.
Bce aBTOMaTUUECKM U3MEPAEMbIE MNAPAMETPbI TaKKe MOTYT BbITb 3MepPEHbI C
NMOMOLLbI0 KYPCOPOB. MIcnosnb3ysa Kypcopbl, Bbl MOXKeTe BbICTPO U3MEPUTL Bpe-
MeHHble MapameTpbl 1 NapaMeTPbl HAMPAXKEHNA OCLUIIONPAaMMbI.

WsmepeHue wara HanpsXXeHnA B OAHOIA CTYMeHN CTYNeHYaToro cur-
Hana. [lna uamepeHusa wWwara HanpsaxXeHna B OAHOWN CTyneHu CTyneH4aToro
CUrHana BbIMOHWTE clefyloLmne aefcTBrA:

1) Haxmwute kHonky CURSOR fna Bbi30Ba MeHIO KYPCOPHbIX N3MEePEHNI.

2) HaxmuTe kHonKy F1 gna yctaHOBKM TMna Kypcopa Ha 3HaueHue VOLTAGE
(HanpsxeHune).

3) lMoBopOTOM MHOrOMYHKLMOHANbHOTO perynaTopa ycraHoBute Kypcop 1
Ha HVKHUIA ypOBeHb BbIOPAaHHON CTyNeHN B OCLMINIOrpamMmme CTyneHyaTo-
ro curHana.

4) Haxmute SELECT gna Bbibopa Kypcopa, 3aTeM NOBOPOTOM MHOTOdYHKL-
OHaNIbHOTO perynaTopa yCTaHOBWTE Kypcop 2 Ha BEPXHUI YPOBEHb Bbl-
6paHHON CTYNEeHV B OCLMAIOrpaMme CTYNeHYaToro curHana.

B MeHI0 Kypcopa aBToMaTU4YeCcKn oTobpasnTca BennumHa AV, To ecTb pas-
HOCTb NOTEHLMANIOB MEXAY YPOBHAMU BbIOPAHHON CTYNeHN
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KYPCOP

T

Avnniyna

Pexim

* Hesasncuwbii

Puc. 59 KypcopHoe n3mepeHune 4acToTbl CUrHana

MprmeyaHne: Npy NCNONb30BaHMN KYPCOPOB ANA N3MePeHNA BpeMeHU,
cnepyunTe TONbKO Wary 2 v yCTaHOBWTe TUM Kypcopa Ha 3HaveHune TIME.

19. CucTemMHble COO6LIEHNA, MOMCK U YCTPaHEHe HencnpaBHOCTEN.

19.1 OnucaHmne CMCTeMHbIX cOo6LeHnI

Adjustment at Ultimate Limit (Bbixoa Ha npeaen AnanasoHa HacTpoi-
Kn). 370 coobuieHre MHGOPMUPYET O TOM, YTO PErysAaTop B TEKYLIEM COCTO-
AHUW AOCTUT NPeAena AuanasoHa HacTponKu. [anbHenlas perynmpoBka B
[laHHOM HanpaBfeHnn HeBo3MoxkHa. CoobLLeHMe NOABNAETCA, KOrfa fJOCTUra-
10T NPefenbHOro 3HauYeHNsa Ko3hGULNEHTbI BEPTUKANbHOMN N TOPU30HTANIbHO
pas3BepTKU, CMELLiEHNE MO rOPU30HTANMN 1 MO BEPTUKANV, ypPOBEHb 3anycka.

USB Device unplugged (USB-ycTpoiicTBo oTcoefiuiHeHO). OTo cooblie-
Hye nossnsaetca, ecnv USB-HakonuTenb He NOAKIoUeH K ocumnnorpady.

USB Screen Shot. 5To coobuieHvie NOABAAETCA NPU HaXXaTUU KHOMKU
PrtSc.

USB File Save. 510 coobLieHe noABnseTcA Ha aKpaHe ocuunnorpada npu
COXPaHeHNN OCLUNOrPamMMBbI.

No signal in channel. 3To coobLeHne noaBnAeTca nocne NPoBeAeHUs aB-
TOMaTUYeCKON HACTPOWKK, eCiv Ha BXOf, ocuunnorpada nopaeTca CANWKOM
cnabblii CUrHan, CULWKOM MeLNEHHO MEHSAOWUIACA CUTHAN, WU eCII CUTHaN
B KaHase OTCyTCTBYeT.

19.2 NouncK n ycTpaHeHne HencnpaBHoCTel
Ha skpaHe He noaBnAetca ocuyunnorpamma. Ecnv Ha gucnnee He no-
ABNAGTCA OCLMIOrPaMMa Nocse Toro, Kak 3arnylieHa pernctpauyua curHana,
NMOAAHHOTO Ha BXOA ocumnnorpada, BbINOSHWTE CleaytoLime AedCTBUA:
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MpoBepbTe, NPaBUIbHO NN NOACOEAVHEH NPOBHUK K aHanoroBomy BXoay
ocumnnorpada.

MpoBepbTe, NofcoenHeH N Kabenb, nepefatoLinii CUrHas, K aHanoroso-
My BXofly ocumnnorpada.

MpoBepbTe, BKIOYEH NN BXOAHOW KaHas, Ha KOTOPbI NOAaH curHan.
MopcoenuHnTe NPOGHUK K BbIXOAY CUrHana KoMneHcauuy npobHmka Ha
ocuumnnorpade 1 NpoBepbTe COCTOAHVE NPOBHMKA.

MpoBepbTe, NPUCYTCTBYET N CUrHaN B 06C1eayeMOi Lienu.

HaxkmmTe kHonky AUTO ana nepesanycka npolecca pernctpaumm curHa-
na.

npoﬁnema TeCTUPOBaHNA HanpAXXeHuA. VlsmepeHHoe 3HayeHne am-

nAnTyAbl HAaNPAXeHWA B 10 pa3 6onblle UM MEHbLLE, YeM OencTBuTeNbHOE
3HayeHwue:

1)

MpoBepbTe, COOTBETCTBYET NN KOIGOULMEHT ocnabneHns, BblOpaHHbI
ANA [AaHHOTO KaHana, Ko3¢pduLUMeHTy ocnabneHns, YCTaHOBIEHHOIO Ha
npo6HuKe.

OTCyTCTBllIe cTabunbHoro 3anycka, ocywiiorpamma 0'ro6pa)|(ae'rcu

Ha Aucniee HecTabunbHO:

1)

2)

MpoBepbTe HACTPOIKY NCTOYHMKA MYCKOBOTO CurHana (Source) B MEHI0 Ha-
CTPOWIKU 3arycKa. Y4oCToBepbTECh B TOM, YTO OH COOTBETCTBYET KaHaJly, Ha
KOTOpPbIN AeNCTBUTENbHO NOAAETCA CUTHanN.

MposepbTe TVN 3anycka: Vicnonb3yite 3anyck no ¢poHTy (Edge) ans
06bluHbIX curHanoB. CTabunbHoe oTobpa)keHne oCLUINorpamMmmMbl AOCTU-
raeTcsa TONbKO NPU NPaBUIIbHO BbIGPaHHOM peXxume 3anycka.
MonpobyiiTe cMeHUTb TVMN pa3BA3KK Bxoaa kaHana (Coupling) Ha pa3sns-
Ky ¢ nopasneHunem Bbicokux (High Frequency Holdoff) nnu Huskmx (Low
Frequency Holdoff) uactot, ana Toro 4to6b6l OTGUNBLTPOBATL BbICOKOYA-
CTOTHBI UV HU3KOYACTOTHBIN LUYM, KOTOPbIV MOXET CTaTb NMOMEXOI CTa-
6UbHOMY 3amnycKy.

CKOpPOCTb 06GHOBNIEHNA OCLUANIOrPaMMbl CANLLKOM HU3KanA:
C nomouybto KHonku ACQUIRE npoBepbTe, He yCTaHOBIIEH NN PEXKNM Bbl-
60PKM AaHHbIX Ha PeXxnM BbIBOPKHM C ycpeaHeHneMm (Average), u ecnv 3To
TaK, TO He CAMLIKOM N 6ObLLIOe YNCIO YCPeAHEHNI 3aAaHO B HAaCTPON-
Kax.
[InA NOBbIWEHNA YacTOTbl OOGHOBMEHWA OCLMIIONPaMMbl Bbl MOXeTe
YMEHbLUUTb YMCIO OCLMINIONPaMM, MO KOTOPbIM NMPOWN3BOANTCA ycpefHe-
Hue 1nn BbibpaTb APYroll MeTOA PerucTpaumnn CUrHana, Hanprmep, pas-
HOMEPHYI0 (HOpMasbHYt0) BbIGOPKY.
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3)

C nomouybto KHonku DISPLAY npoBepbTe, He yCTaHOB/IEHO B HAaCTPOMKax
OTOBpaXXeHMA CUTHaNa CIMLIKOM JOJITOe UV HEOTPAHWYEHHO JOJTOe No-
cnecseyeHme.

Ocuyunnorpamma nmeeT cTyneHuyatyto popmy:

CryneHyaTas Gpopma OCLMINOrpaMmbl MOXET OblTb HOpMarnbHoN. fopu-
30HTasIbHasA pa3BepTKa MOXET ObITb C/LIKOM ManeHbKOW. YBenmubTe Ko-
3bOULMEHT rOPU30OHTANBHON pa3BepTKU, YTOObI YBENNUUTL paspeLleHmne
M0 ropPK30HTaNN, YTO MOXKET YNYULINTL NPeACTaBNeHNe CUrHana.

Pexxnm oTobpakeHne AaHHbIX MOXET OblTb YCTAaHOBJIEH Ha BEKTOPHOE OTO-
6parkeHvie (vector),  coeavHUTENbHbBIE MHUK MEXAY TOUYKaMUN BbIGOPKHM
[aHHbIX MOryT dopmmpoBaTh CTyneHuatyo dopmy. Utobbl pelwnTb 3Ty
npobnemy, nepekntounTe 0TObPAXKEHNE B TOYEUHDIN pexum (point).

20. TexHNYECKNE XapaKTepPUCTUKN

Bce TexHMuecKne xapakTepuCTVKM NPYMeHVMbI Ana paboTbl Lrdposoro

ocuyunnorpada RGK DO-502 npu koaddurureHTe ocnabneHns npobHuka 10X.

[natoro 4TObbI 06ECNEeUnTb COOTBETCTBUE XapaKTepnuctnk ocumnnorpad)a

3asBMIEHHBIM HIXKE, HEOOXOAVMO BbINOHNTL ClleayioLmne npeaBapuTeNbHble
ycnoBus:

K mMomeHTy mpoBepku ocumnnorpad fomkeH paboTaTb HEMPEPBLIBHO He
MeHee 30 MUHYT NpW TemnepaType, COOTBETCTBYIOLLEN YCNOBUAM SKCMY-
aTaumw;

Ecnn B npouecce paboTbl TemnepaTypa meHseTca Gonee, yem Ha 5°C,
HeobX0AMMO NPOBECTV aBTOKaNMOPOBKY C nomolblo dyHKuum Self-
Adjustment, koTopas 3anycKaeTcs uyepe3 MeHI CepBUCHBbIX QYHKLMN
UTILITY.

Tab. 40:

HavmeHoBaHne
XapaKTePUCTUKN

3HauyeHne

Cuctema BbIGOPKM JaHHbIX

[nckpeTusauus npm BbIGopke
B peXmMme peanbHOro BpemMeHu

500 Mry

YcpepHeHne

Yucno ocumnnorpamm, no KOTOpbim
NPOBOAUTCA yCPeAHEHMWe Npu BbibopKe
MOXET 6bITb BbIGPAHO 13 paga
3HaueHui: 2, 4, 8, 16, 32, 64, 128 n 256
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Bxogbl

Pa3Bsi3ka Bxoga

Mo noctosaHHoMmy Toky (DC), no
nepemeHHomy Toky (AC), 3amblKaHue Ha
3emsto (GND)

BxopHon nmnepaHc

1 MOMm = 2% napannenbHo ¢
18+3 n®

KoadpduumerTol ocnabnexns
nNpobHMKa

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

MakcumanbHoe HanpsaxeHune
BXOAHOro CMrHana

400 B (NnKoBoe 3HaueHune)
Bcnneckn HanpsxeHua go 1000 B

rOpl/I3OHTaJ'IbHaF| cacTema

[rana3oH KoadouumeHTa
rOpPV30HTaNIbHOW Pa3BepPTKY

2 Hc/pen-50 c/pen

WHTepnonayma
ocUMNNorpaMmbl

sin(x)/x

TOYHOCTb BPEMEHHOW LuKanbl

< +(50+2*cpok aKcnnyaTauymn) 10

[nuHa 3anncn

2x512K ToUeK BbI6OPKM

Mny6uHa namaTn

OpviH KaHan: 64k6, ABa KaHana: 32k6

TOYHOCTb YacTOThI
OVICKPETU3aLnI 1 BpeMeHU
3a[epXKKM

+50-10°

TouyHOCTb M3MepeHus
BPEMEHHbIX MPOMEXYTKOB
(AT) npw nonHol nonoce
nponyckaHus

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

YcpenHeHue no >16 ocumunnorpaMmmam:
+ (MHTepBan auckpeTunsaumm +50-10° x
rnokasaHue + 0,4 Hc)

BepTVIKaﬂbHaﬂ caicTema

Monoca nponyckaHna

50 MTy

Bpems HapacTaHusa ¢poHTa
nMnynbca (TMnuyHoe)

<7 HC
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Yucno kaHanos

Pa3psigHOCTb aHanoro-
umdposoro npeobpasosarens

8 6ut

[lnanasoH KoadpouLmeHTa
BEPTVKaNIbHOWN Pa3BePTKY

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

[unana3oH cmelleHma

>+ 8 geneHnmn

OTknoyaemoe orpaHun4yeHune
nonocChl NponyckaHnA

20 Mly
aHasNoroBoro cuMrHana
(TMNnYHoe)
HuskouyacToTHbIV Npeaen npu
pa3BA3Ke No nepemeHHoMy <5 'y Ha Bxope BNC

TOKY (N0 ypoBHio -3 fib)

MorpewHocTb kKo3dpdULMeHTa
yCUNEeHVA AnA NOCTOAHHOIO
ToKa

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

+4% npw BepTVKanbHOW pa3BepTke
1 mB/nen~2 mB/gen

MorpewHocTb n3mepeHmna
NOCTOAHHOrO TOKa (B pexvme
BbIGOPKM C ycpeaHeHVEM)

Korpa BepTuKanbHoe cmelleHne
HyJlIeBOE 1 yCpeAHEHMe BbIMONHAETCA
no N=16:

+ (4% x nokaszaHue + 0,1 gen. + 1 mB)
npw passepTke 1 mB/pen~2 mB/pen
+ (3% x nokasaHwue + 0,1 gen. + 1 mB)
npw passeptke 10 mB/pen~20 B/pen

Korpa BepTuKanbHoe cmelleHne
OT/INYHO OT HYNA U yCpeaHeHne
BbINonHaAeTcA no N>16:

+ (4% x (Noka3aHue + cmelleHune) + 1%
X cMelyeHue + 0,2 MB) Mpwu pasBepTke
5 mB/nen~200 mB/gen: +2 mB MNpwn
pasBepTke 200 mB/pen~20 B/gen: +50
mMB

91




TouHOCTb M3MepeHmnA
HanpsxeHuna (AV)
(pexxrm BbIGOPKM C
ycpefHeHvem)

Mpw Tex e HacTponKax 1 yCnoBuax
OKpy»KatoLen

cpefibl U NpuU ycpeaHeHnn
3aperncTprpoOBaHHbIX
ocyunnorpamm no N=16 pasHocTb
noTeHynanos

(AV) mexpy [ABYMA TOUKaMmn
OCLMNIOrPaMMbl:

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

3anyck (Trigger)

l'|)/BCTB NTeNIbHOCTb 3anycKa

<1pen

[lnana3oH ypoBHei 3anycka

BHyTpeHHuI: £10 gen. ot ueHTpa
3KpaHa

BHewHwun: +3 B

MorpewHoCcTb ypOBHSA 3amnycka

(TMNMYHan), NprMeHUMa ana
CcUrHanoB ¢ ¢poHTamm 20 HC

BHyTpeHHwuiA: + (0,3 gen x B/gen) (8
npepgenax + 4 aen ot UeHTpa gucnnes)

BHewHWi: £(6%+40 mB)

Bo3moxxHocTun
npeABapuTENbHOTO 3anycka

HopmanbHbii pexnm/pexnm
CKaHMPOBaHWA; NpefBapuTENbHbIN
3anycK 1 3anycK C 3afepXKoi,
perynupyemas rnybuiHa
npefBapuTeNbHOrO 3anycka

[lnana3oH 3agepKu 3anycka

80HC-1,5¢C

YcTaHOBKa ypOBHA 3amnycKka Ha

50% (TrnuyHas)

(DyHKLlVIﬂ npuMeHnMa, ecnm 4actoTa

50 Iy

Pexxvm 3anycka (ofHOKpaTHbI

ABTOMATNYECKNI, HOPMaNbHbIN,

) N
*aywmin

BbicokouacToTHas 3agepKa
3anycka

CuvirHanbl 3aepKKm 3anycka Bbiwe 80
Ky

HuskouacTtoTHaa 3ajepxKa
3anycka

CuvirHanbl 3afiepKKm 3anycka Huxe 80
Ky

92

BXOAHOIo CUrHana CoOCTaB/IAET HE MeHee




3anyck no ¢poHTy (edge)

3anyck no HapacTatoLiemy GppoHTy,
no Hucnapatowemy GpoHTy, no
HapacTaloLemy 1 HuCnagaloLemy
bponTy

Tun ppoHTa

3anycK no AnuTenbHOCTY mnysnbea (pulse width)

Ycnosue 3anycka >, <, ><

[nnTenbHOCTb NONOXMTENbHOTO
MonapHocTb nMnynbca, ANNTENbHOCTb
oTpulaTenbHOro numnynbca

[nutenbHOCTb MMMynbca 20HC-10c¢C

3anycK no CKOpOCTN N3MeHeHMA curHana (slope)

Hapacratowwin (bonblue, MeHbLue, B
3aflaHHOM [1iana3oHe) YObIBatoLWnin
(60orbLIe, MeHbLUE, B 3aaHHOM

YcnoBvie Ha CKopocTb AvanasoHe)

V3MEHEHUA curiana HapacTaiowuin (bonblue, MeHbLUE, B

3alaHHOM AnanasoHe) YobiBatoLwuia
(6onblue, MeHbLLE, B 3a4aHHOM
nranasoHe)

OnutenbHOCTb 20Hc-10c

3anyck no BugeocurHany (video)

quCTB NTeNIbHOCTb 3anycKa

(TinnyHasn) 2 peneuA B

MopaepxnBatoTCA BUAEOCUMIHanbl
CraHpapT BMAeocurHana u ctaHpapTtoB NTSC n PAL. lnanasoH
4YMCI0 CTPOK B Kagpe HOMepOB CTpoK 1-525 (NTSC) n 1-625

(PAL)

Mo GPOHTY, MO ANNTENBHOCTY UMMYIIbCA,

MooyepepHbin 3anyck
no BUAeocurHany
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MN3mepeHuna

KypcopHble

PasHocTb
HanpsxeHun (AV)
MeXAy Kypcopamu,
NPOMEXYTOK
PyuHoi pexum BpemeHu (AT)
MeXAy Kypcopamu,
nepecuet (AT) B
obpaTHoe 3HaueHne
B repuax (1/AT)

3HayeHuA
HanpsXKeHWs unn
BpPEMeHM AN Touek
ocuMIorpaMmbl

Pexxum cnexxeHunsa

[lonyckaetca
Pexunm oTobpaxeHne
aBTOMaTUYeCKnX | Kypcopa npu
n3mepeHunin aBTOMaTUYeCKNX
N3MepeHmnsax

ABTOMaTUYECKNE

M3mepeHune pa3maxa, aMmnanTyabl,
MVHVIManbHOr0, MakCMMasnbHOro,
CpepHero, cpeAHeKBaapaTNYHOro
HanpPsKeHNs, HaNPsXXeHNA BEPLUMHDbI
1 OCHOBAHMA NMMYSIbCa, MOaYCyMMbl
BEPXHErO 1N HUMKHEro YPOBHS, MNoLwaau,
noLaam 3a Nnepurog, oTpULATeNbHOIO
BblbpOCa nepef GpOHTOM MMMyIbCa,
NONOXNTENbHOTO BbIGPOCa Ha

bpPOHTE UMMYNbCa, YacTOTbI, NEPUOAa,
LJIUTENBHOCTY HapacTaloLwero

1 HUCNagatoLero GpoHTa,
NONOXNUTENIBHOTO U OTPULIATENBHOTO
MMMYNbCa, NONOXKNUTENBHOTO 1
oTpuLaTenbHoro koaddurureHTa
3anonHeHns, $asbl, PasHbiX TUMNOB
3apepxku: FRFR, FRFF, FFFR, FFFF, FRLF,
FRLR, FFLR, FFLF n 1.4.
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Yucno namepaembix OTobparkatoTca 0 5 Bbl6paHHbIX
napameTpoB napameTpoB OAHOBPEMEHHO

JKpaH VN NPOMEXYTOK MEXAY

[nana3oH namepeHun
Kypcopamu

Cpep.Hee 3Ha4yeHne, MakcMmalsibHoe
CraTncTmka mamepeHmﬁ 3HayeHune, MMHMaNbHOe 3HayeHune,
CTaHAapPTHOE OTKNIOHEHWe

Matematunyeckue onepauum

Onepauuv Hag

A+B, A-B, A*B, A B, FFT (BMN®)
ocuunnorpamMmmamu

npAmMoYyrosibHoe, X3HHWHra, bnakmaHa,

OKoHHble GpyHKLMK ana BMO XoMMUHTa

BepTukanbHas wkana B, nb
pe3ynbtata bM® (RMS - cpegHeKkBappaTUyHOE)

BblCOKOUYACTOTHbIN, HU3KOYACTOTHBbIN,

noposor dbunbt
Luép ¢ P rnopasneHne nonochl

CoxpaHeHme AaHHbIX

Bo BHyTpeHHIolo namaATb (20 Habopos),
HacTpowkn Ha BHewwHuin USB-Hakonutenb (200
HabopoB)

Bo BHyTpeHHIoto namaATb (20 WTyK),
Ocunnnorpammbl Ha BHewwHun USB-HakonuTenb (200
LUTYK)

Bo BHyTpeHHIol0 namaATb (20 WTyK),
@alisibl faHHbIX Ha BHewWHuin USB-Hakonutens (200
LUTYK)

Ha BHewHwuin USB-HakonuTenb: 200

M306paxeHne skpaHa (*.BMP) baiinos 8 popmate BMP

Yactotomep

PazpspgHocTb 6 6uT
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YyBCTBUTENBHOCTD

<30 B (cpeaHekBagpaTMyHOe)

TouHOCTb (TUNKYHaA)

+0,051% (+ 1 cumBon)

Oucnnen

)KVIAKOKpVICTaJ'IJ'II/NECKVII;I C AnaroHanbto

Tun 178 mm (7 aoiMoB)

800 (no ropmsoHTanu) x 480 (no
Pa3pelueHne

BepTUKann)
LiBeTHOCTb LiBeTHOM

APKOCTb OTOOpPaKeHUs
ocumnnorpaMmbl (TMNMYHasnA)

Perynupyemas (uset)

MNHTEHCMBHOCTb NOACBETKM
(TnNnyHas)

300 ka/m?

A3bIK MHTepdeiica

PycckniA, aHrMNCKniA, KNTancKuin

Bbixop

HoW nHTepdenc

CraHpapTHas KoHburypaumn

USB-xocT, USB-ycTpoiicTBo, nopt
BHeLLHero nyckosoro curHana EXT Trig,
NHTepdenc GyHKLUM AONYCKOBOTO
KoHTpona Pass/Fail

[ononHuTenbHble onumn

Mogynb mynbtumetpa (UT-M12),
nHTepdeiic nokanbHom cetn (LAN)

O6LMe TEXHNYECKIE XapaKTepUCTUKN

Bbixog KomneHcauum npobHKa

BbixopgHoe Hanps)keHne
(TMNnYHoe)

3 B (pa3max) npu Harpyske =1 MOm

YacToTa (TinuyHas)

10T, 100 Iy, 1 KMy (Mo ymonuaxuio)
10 kly

WcTo!

YHUK NMNTaHWA

Hanpﬂ)KeHvle nnuTaHnAa

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

MoTpebnsemasn MOLWHOCTb

MakcrmanbHasa 100 B-A
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MpepoxpaHuTtenb

Mnaekni npegoxpanutens: knaccF, 1,6

A, 2508

Ycnosusa o

Kpy»KatoLuei cpegbl

LleneBoe npumeHeHune

aKCI'IﬂyaTaLlVIH B nomeweHnmn

YpoBeHb 3arpasHeHnsa

2

Pabouas: 0°C — +40°C

Temnepatypa

XpaHeHusa: -20°C - +60°C

Crnocob oxnaxkaeHus

an/IHy,ClVITeJ'IbHOG oxnaxpjeHue
BCTPOEHHbIM BEHTUJIIATOPOM

Pabouas: <90% npu t° <+35°C

OTHoCUTeNbHasA BNaXHOCTb

XpaHeHua: <60% npwm t° ot +35°C go
+40°C

Pa6ouyas: 1o 2000m

BbicoTa

XpaHeHus: go 15000m

MaccorabapuTHble XapakTepucTUKm

[abapuTHble pa3mepbl

152x311x137 mm

Macca

be3s ynakoBKu: 2 Kr;
C ynakoBKoi: 3 K&

PekomeHfyemas yacToTa
KannbpoBKM

Paz B rog
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21.TapaHTuiiHble 06A3aTenbCcTBa

rapaHTUIAHbIN CPOK cocTaBnAeT 12 mecAues;

HencnpaBHOCTU NPrGOPa, BO3HUKLLME B NPOLIECCe SKCMyaTaLum B Teye-
HVe BCEro rapaHTUNHOTO CPOKa, ByAyT yCTpaHEHbl CEPBUCHBIM LIEHTPOM
komnaHun RGK;

3aKJIl0YeHMe O rapaHTUNHOM PEMOHTE MOXET ObiTb CANAHO TONbKO
nocne AUarHoCTMKM Npubopa B CEPBUCHOM LieHTpe KomnaHun RGK.

[apaHTuaA He pacnpocTpaHaeTcs:

Ha 6aTapew, nayue B KOMMIeKTe ¢ Npubopom;

Ha NpMBOPbI C MEXaHNYECK MY NMOBPEXAEHNAMM, BbI3BAHHBIMU HEMpa-
BUIbHOW SKCMTyaTaumeit am NpMMeHeHem HekaueCTBEHHbIX KOMMOo-
HEHTOB TpeTbux Gupm;

Ha NprBOopPbI C NOBPEXAEHUAMY KOMMOHEHTOB WK Y3/10B BCNIEACTBUE
nonaAaHnA Ha HYX rPA3K, NECKa, XNAKOCTEN 1 T.4.;

Ha 4acTu, NOABEPXKEHHbBIE eCTECTBEHHOMY 13HOCY.

Bce cropbl, BO3HYMKalOLME B MPOLIECCE UCTIONHEHNA FaPaHTUIHBIX 06S3aTeNbCTB,
pa3peLlaloTca B COOTBETCTBUM C AENCTBYIOLLMM 3aKOoHOfaTebcTBoM PO.
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