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BH/IMAHWE!

A PyKoBOACTBO MO 3KCMyaTaLmn COAEPXKUT CBEAEHNA NO 6e3onacHoi
pabote 1 Hagnexalyem obpatieHUn c npubopom. BHMMaTenbHo nsyuute Pyko-
BOACTBO nepep paboTolt ¢ NprbOPOM, B TOYHOCTY COBMIOAANTE ero peKOMeH-
faumu, XpaHuTe flaHHoe PyKOBOACTBO MO 3KCMyaTaumm BMecTe ¢ npubopom
VNN MOMeCTUTe eé B JOCTYNHOE MeCTO A1 faSibHelLLero NCnonb3oBaHuA.

HapylieHune unu HebpexHoe ncnosnHeHe pekomeHgauuin Pykosoa-
CTBa MO 3KCMUTyaTaLMy MOXET NOB/eYb NOJIOMKY npubopa nin npuunHeHve
Bpe/a 3[J0pPOBbIO NONb30BaTeNA.

1. TexHuka 6e3onacHocTn

A W3beraiiTe ycTaHOBKM npubopa B MecTax, rAe OKpysKawolas
Temnepatypa Bbiwe 40 °C. Pa3melyante npnbop Tak, utobbl O6bin obecneueH
cBOGOAHbIN [OCTYM BO3AYyXa K PELLETKE BEHTUIATOPA Ha 3afjHEN NaHenu.

He xpaHute u He ocTaBnsanTe ocuwmnnorpad B MecTax, rae
KUAKOKPUCTANIINYECKWI ANCTINIEN B TeUeHre AUTeNbHOro BpemeHn byaet
nofBEPKEH BO3AENCTBIIO MPAMbIX COTHEYHBIX JTyYelt.

Bo n36exaHue ywepba ocumnnorpady nunm npobHnKam He gonyckaiTe
nonajaHne Ha HYX CrpeeB, XKNAKOCTeN 1 pacTBopUTenen.

«  HenpaBunbHasa sKkcnnyatauua npubopa MoXeT NPUBECTU K MOnyyYeHuio
TpaBm unn cmeptu. Cobniofaiite BCce Mepbl NPEAOCTOPOXKHOCTY, N3N10-
XKEHHbIe B HAaCTOALLEN MHCTPYKLIMK, @ TaKXKe BCe CTaHAapTHble TpeboBaHusA
TeXHUKM 6€30MacHOCTY NP paboTe C SNEKTPUYECKM 060PY[OBaAHNEM.

« [lepep ncnonb3osaHvem npubopa ocmoTpuTe ero. He ncnonb3yiite npu-
60p, ecnn OH UMeET NMOBPEXAEHUA, UIW C HEFO CHAT Kopnyc (Mnn ero va-
cTv). Y6enutech B OTCYTCTBUM TPELLUVH U LEeNOCTHOCTM NacTUKa Kopryca.
Ecnn kopnyc nospexpaeH, Nprbop paboTaeT HEKOPPEKTHO UM Ha AUC-
nnee oTCYTCTBYeT U30bpa)keHne, NpeKkpaTuTe 1Cnosib3oBaHve 1 obpatu-
Tecb B cepBUCHbIN LeHTp RGK.

«  YbeauTecb B TOM, 4TO Kabenb NMUTaHUA U NMPOBOAA He NMELT NoBpexae-
HUI N30MIALUN NN YYaCTKOB OFONEHHOIO MeTasa.

« He oTkpbiBaiiTe Kopnyc Npnbopa, He MbiTalTeCb PEMOHTUPOBATb MU MO-
AndrumpoBaTtb NPUGOP CaMocToATeNbHO. PeMOHT Npnbopa A0MKEH NpPo-
VN3BOAUTBLCA TOMbKO KBanMGULUMPOBaHHbIM CMeLnanncToMm CepBUCHOrO
ueHTpa RGK. He xpaHuTe 1 He ncrnonb3yiite npnubop B MeCTax C MOBbILLEH-
HOIl TeMnepaTypoii 1 BNAXXHOCTbIO, CUSTbHBIM 3/1EKTPOMArHUTHbIM Monem,
BO B3PbIBOOMACHbIX U OTHEOMaCHbIX Cpefjax.

« Tepep BbINONHeHMEM M3MepeHUi BKlounTe npubop Ha 30 MUHYT Ana
nporpesa.



[ina obecneyeHnsa XxopoLLein BEHTUNALUM OCTaBnAnTe 3a3op B 10 cM Mex-
[y BepxHeli/3aaHel/neBo/nNpaBori CTOPOHON 1 APYrUMK MpeameTamu.
He nopsepraiite jaHHOe yCTPOMCTBO BO3[ENCTBUIO 3anblieHHON cpefbl
WIIN arpeccrBHbIX ra30B U APYyriX BPeHbIX BELECTB.

Bo mnsbexaHve yuwepba ocumnnorpady mnm npobHuKam, He AonyckaiiTe
nonagaHvie Ha HUX CMPeeB, XUAKOCTEN 1N pacTBopuTenen. 3anpelaercs
1cnonb3oBaTth abpasuBbl, KUCOTY WM PACcTBOPUTENV AN OYUCTKUA NpU-
6opa.

MpoBepsiiTe ocumnnorpad n NPOBHMKM C YaCTOTOW, COOTBETCTBYOLLEN

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

1)

2)

Msrkon TKaHblo yfanuTe Mbiib C MOBEPXHOCTM ocuuiorpada n Npo6Hu-
KOB. ByfibTe OCTOPOXHbI MPY OUMCTKE CTEKNIa AUCTIIes, YTOObI He OCTaBUTb
LiapanuH Ha ero noBepxHOCTM.

MpoTpuTe ocyunnorpad BRaXHON TKaHbiO, NPEABAPUTENIBHO OTKIOUMB
nuTtaHve. Micnonb3ynTe YnCTyl0 BOAY WU MAMKOe MoloLiee CpeacTso. Bo
n3bexaHue nospexaeHns ocuunnorpada v NPoGHNKOB He UCMONb3YI-
Te abpasmBHbIE 1 XMMUYECKIE YACTALYME CPEACTBa.

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

NpYCyTCTBYA BNary, obecneysTe NOMHY NPOCYLLKY Nprbopa nepes noakto-
YeHreM NuTaHusA. Ecnn Kakas-nnbo HENCNPaBHOCTb ABNSAETCA CEPbE3HON U He
MOXeT BbITb YCTpaHeHa, MoXanyncTa, 0bpaTuTeCch B CEPBUCHBIN LEEHTP KOM-
naHum RGK.

2. KomnnekT nocraBkun

Mpw nokynke nprbopa npoBepbTe KoMMneKTaumio (Tab. 1):

HanmeHosaHune Konnyectso
Linpposoir ocyunnorpap RGK DO-502 1w
Kabenb nutaHma 1 WT.
MaccuBHbIN NPOOHUK 2 Wwr.
USB-kabenb 1w

B cnyuae, ecniv Bbl OGHapyXumTe OTCYTCTBME VN NOBPEXAEHNE KaKo-ni-

60 NPUHAANEKHOCTI, CBAXKUTECH C MPOAABLIOM.



3. HasHaueHme npn6opa

Lndposon ocumnnorpad RGK DO-502 npepHasHaueH Ana nsmepeHuns m
nccnefoBaHMA NapameTpoB CUrHaNoB B nonoce yactoT ot 0 go 50 Mlu. 3to
2-KaHanbHbIN LudpoBon ocumnnorpad, KOTopbli OPUEHTUPOBAH Ha NprMe-
HeHue B nabopaTopusAx, CEPBUCHbIX LIeHTPax 1 06pa3oBaTesbHbIX yupexae-
HuAX. Mogenb obnafjaeT MakcMMasbHOW YacToTol Aguckpetusaummn 500 My,
a W1pMHa Nonockl NponyckaHna coctasnaet 50 M. RGK DO-502 nmeeT nk-
CTPYMEHTbI AN1A TLWATENIbHOTO aHaM3a AaHHbIX.

4. Oco6eHHOCTI 1 NpenMyLlecTBa

Lindposoit ocymnnorpad RGK DO-502 ocHalleH nepefHeln naHenbto, obe-
crieunBatoLLiei HarnAAHbIA AOCTYM KO BCeM GYHKLIMAM U MPOCTOE BbINONHEHVE
pasnunyHbIX onepauuit. Perynatopbl pasBepTKy 1 NONOKEHNA OCLMNOrPaMm
Ka)[oro KaHana peanusyloT HarnagHble onepaLun, NprBblYHbIe ANA NONb30-
BaTenel TPagULMOHHbIX OCLMNOrpadoB. 3a CHET 3TOro NMob30BATENN MOTYT
npucTynatb K paboTe, He 3aTpaumBasn ANUTENbHOMO BPEMEHW Ha U3yYeHre 1
OCBOEHMe.

[ins ycKopeHUa HaCTPONKIM 1 YNPOLLEHNA MPOLEAYPbI 3MEPEHNI MOXHO
BOCMOJb30BaTbcA KHonKon AUTO, n ocumnnorpad HacTpoWT ONTUMU3NPOBaH-
Hoe U306paeHVie OCLMANorpaMMbl.

Momunmo ypob6cTtea B pabote, ocumnnorpad RGK DO-502 obnafaeT Bbico-
KUMW TEXHUYECKUMU XapaKTepuCTMkamm 1 ocHaleH 3GdeKTnBHbBIMU yHK-
UMAMKU, NO3BOSMIAIOWMUMUA YCKOPUTb BbIMOSIHEHME U3MEPUTESNIbHbIX 3afau.
ObecneumBas BbICOKYIO YacTOTy AUCKPETU3ALMM B PeasibHOM BPEMEHMW 1 B
SKBMBASIEHTHOM peXume, 3TOT ocumnnorpad nossonset Habnopatb Gonee
BbICOKOYACTOTHbIE 1 ObICTPO M3MeHAIOLMECA CUrHanbl. APKMI XUAKoKprCTan-
JINYECKNIA AUCNAEN 1 MaTeMaTuecKne GpyHKLMM NO3BONAIOT BbICTPO 1 UETKO
HabnoaaTb, M aHaNU3MPOBaTb CUTHaI.

OcHOBHble ocobeHHOCTU LndpoBoro ocuyunnorpadpa RGK DO-502:

« [lBa aHanoroBbIX KaHana;

«  Kupkokpuctannuueckuin TFT-gucnnen ¢ BbICOKMM pa3pelueHnem 800x480
nuKkcenen;

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

HOCTb O6MeHa AaHHbIX C KOMMbIOTEPOM Mo nHTepdercy USB;

« ABTOMAaTMYeCKasa HaCTPOMKa OTOBGPaKeHWMA OCUUINIONPaMM N COCTOAHUA
ocumnnorpada;

«  DyHKLMA COXpaHEHNA N BOCMPOU3BEAEHUA OCLUIIONPaMM;

« OYHKUMA pacLUMpPeHNa OKHa 1 BbICOKOTOUHbI aHann3 napameTpos 1 0Co-
6eHHOCTEN OCUMNIOrPaMM;



«  ABTOMAaTMYeCKOE n3MepeHmne 34 NapameTpoB CUrHana;

«  OyHKUMA N3MepeHUA 11 aBTOMaTUYeCKOro OTCNIeXMBaHUA;

«  BcTpoeHHas pyHKumA BbicTporo npeobpasosanua Mypobe (FFT).

«  MaTemaTunyeckme onepaumu Haa ocLmUNorpamMmmamu (BKtoYas CloxeHue,
BblUMTaHNe, yMHOXEHWEe 1 AeneHne);

«  3anyck no ¢poHTy, N0 CUHXPOUMMYSIbCY BUACOCUrHANa, MO HaKJIOHY GPOH-
Ta, N0 ANUTENbHOCTU MMMYSbCa, MOOYePeAHbIN 3anycK 1 Apyrue GyHKLMY;

« MHorossbluHOe MeHI0 C BO3MOXHOCTbIO BbIGOpa A3blKa, BKOYaA PYCCKN;

« CnpaBouHas MHPOpMaLMA Ha HECKOSIbKMX A3bIKaX.

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

MOoCTOAHHDBIN TOK
MNepeMeHHbIV TOK

MNpepynpexaeHne

OnacHo! Bbicokoe HanpsxeHue!

3azemneHne

k(B> B>

6. YcTpoiicTBo npubopa

6.1 NepepgHas naHenb
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Puic. 1 O6Lee ycTponcTBO NepefHeil naHenu



Oucnnen

)
2) KHonkwu ynpaBneHus MeHto
3) MHOropyHKLUMOHaNbHbIN perynatop
4) OyHKUMOHaNbHble KHOMKN MeHI0
5) O6nacTb ynpasfieH1aA 3amnyckom
6) O6nacTb ynpaBneHna roprM3oHTasIbHON CUCTEMON
7) Bbixop cvrHana Ana KoMneHcauum NnpobHMKa 1 pasbem 3asemneHuns;
8) Bxop aHanoroBoro curHana
9) O6nacTb ynpaBneHna BepTKanbHON CUCTEMON;

10) USB uHTepdeiic

6.2 3afHAA NnaHenb

h
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Puc. 2 O6uee ycTponCcTBO NepefHeit naHenu

\ J

i

N\__®

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

7.Pa6ota c npu6opom

A Mpu nepBom BKtOUYeHNM ocumnnorpad fomkeH npopaboTats 30
MUHYT npu Temnepatype 25 °C.

7.1 BKnioueHmne/BbiKnoYeHne
MoakniounTe ceTeBol Kabenb K pasbemy NUTaHUA, KOTOPbIA HaXxoAnTCA
Ha 60koBoI NnaHenu. KHornka BKNoueHnsA/ BbIKMOYEHNA NMMTaHNA JOMKHa Ha-
XOAWTbCA B BbIK/IIOYEHHOM MosioxeHuu. [lonyckaeTca nutaHue npubopa ot
VNCTOYHMKA NepeMeHHOoro HanpskeHna 100-240 B ¢ yactoToin 50/60 Iy.
10



Puc. 3 Pa3bem nutaHma

BKkntoueHvie 1 BbiKNtoYeHne ocumnnorpada nponsBogUTCA KHOMKO BKIO-

yenns/oikniouerus nutanus (1), kotopas Haxogutca Ha BepxHeii naHenu.
Mocne HaXaTnA KHOMKM BKNOYEHUA Ha dKpaHe ocuyunnorpada HauHeT oTo-
6parkaTbCa MPOLeCC 3arpysKu.

Puvic. 4 KHonKa BKntoueHnsA/ BbIKNIOYEHWA NUTaHUA

7.2 MpoBepKa NPOXOXKAEHUA CUrHana

MopcoeanHute BNC-pasbem naccuBHoro npobHuka k BNC-pasbemy 1
KaHana ocuunnorpada v NofCOeAVHNTE HAKOHEYHUK MPOOHMKA K BbIXOAY
CUrHana KomrneHcaumum npobHKa, a 3aXNM-<KPOKOANU» NPO6HMKa K BbIXoay
3a3emneHunA. Ha Bbixog KomneHcaumm npobHuKa ocumnnorpad nopaeT curHan
c amnautypon 3 B n vactoton 1 kl'y no ymonuaHwuio. NosToprTb Npoueaypy
ans 2 KaHana ocumnnorpada.

1



Bbixog curHana
KoMneHcauuy NnpobHuka

N
N Bbixoa 3asemrneHus

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

7.3 MpoBepka npegoxpaHuTtenen

HaxxmunTe kHonky AUTO (aBTOMaTMueckas HacTpoWKa) U Ha 3KpaHe nos-
BUTCA OCLMNNOrpamMmmMa NpAMOYrofibHOro curHana ¢ yactoton 1 Ky v amnau-
Tynow 3 B. BepHuTechb K pasfeny 7.2 1 aHanormyHbiM obpasom nposepbre
Apyrue KaHanbl. Ecnn oTobpaxaemas ocuymniorpamMmma oTmyaeTca ot ocumn-
norpammbl NPAMOYrOfIbHOrO CUrHana, obpatutech K crepylolemy paspeny
«KomneHcauusa npo6bHUKOB.

7.4 KomneHcauus Nnpo6HNKoB

Mpu noacoeanHEHNN NPOBHYIKA K KaKOMY-TMGO 13 BXOLHbIX KaHanos
B NepBblii pa3 TpebyeTca NPoBecTn npoLeaypy KOMNeHcaLumm, YTobb
cornacoBaTb NapameTpbl NPOOGHVIKa 1 BXOAHOIO KaHana.

KoHCTpyKUmMA 6ONbIMHCTBA NPOBHUKOB paccuMTaHa Ha MOAKMIYEHVE
K onpepaeneHHbiM mofenam ocuunnorpados. TemM He MeHee, CyLIeCTBYHOT
HeKoTOpble OTNIMYMA Pa3HbIX ocLumNorpadoB OAHOWN U TOW Xe Mopenu, u
[laXke Pa3HblX BXOAHbIX KaHaoB ofjHoro ocumnnorpada. [na pewexusn stomn
npo6nembl MHOTMe NMPO6HMKN, 0cobeHHO NPobHYKKK ¢ genuTenem (1X n 10X)
060pyAOBaHbI BCTPOEHHbIM KOMMEHCAaTOPOM.

Ecnn npo6HUK 060pyaoBaH KOMMEHCATOPOM, HYXKHO HaCTPOWTb €ro Tak,
4TO6bI NPOBHUK BbIN COrNacoBaH C NCMOMb3yemMblM KaHanom ocuyunnorpagda.
JinA 3Toro Heo6XoAMMO BbIMOHNTL CIeAyoLLYyIo NpoLueaypy:

1) B MeHI0 HacTpoWKn MPOBHMKOB BblbGpaTh 3HaueHue KoddduureHTa
ocnabnenna 10X. MopknounTb NPOGHWK K ocumnnorpady. YcraHoBUTb
nepeksnioyatenb Ha MNpPobHMKe B nosnokeHne 10X W MOACOEAUHUTH
nNpo6HUK K nepsomy KaHany (CH1). lanee BkntounTb nepsbiit kaHan (CH1)
M HaxaTb KHonky AUTO.



Pa3gAska

. 3emnAa 1IMOm

GUNLTP NONOCHI
Beikmiouen
Bonb1/en

'pybo
MpobHuk

1%

Cnepyloumii

Purc. 6 MeHto HacTpOMKM NPO6HUKOB

2) MopKnounTb HaKOHEYHVK MPOBHMKa K BbIXOAY KanMbpoBOYHOro curHana
Ha nmueBo naHenu ocumnnorpada (cm. puc. 7).

Puc. 7 KomneHcaumsa npobHrKa OCyLeCTBIAETCA PerynmpoBKoii 1mbo B
ronoBkKe, 1M60 B KOMMeHcaTope, MOAKo4aeMoM K BXody ocumiiorpada
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3) CnomoLlyblo NpuiaraeMoro K NpoGHKY CneyunanbHOro MHCTPYMEHTa Ui
LPYroro nofxofsLLero HeMarHUTHOrO MHCTPYMEHTA HAaCTPOMTE KOMMEH-
caTop TaK, YTobbl KanMBPOBOYHbIN CUrHaN MEN MIOCKYI0 BEPLUNHY 6e3
BbIGPOCOB VA 3aKpyrneHni. MprumMepbl BAAHVA KOMMeHcaumy Npo6Hu-
Ka Ha popMy MeaHpa NoKasaHbl Ha PUCYHKe 8.

b I O —e b

) b M

e SSEUU0R ZHURC JOOGE L8 . i

W36biTouHas KomMneHcauua HepocratouHaa komneHcauusa HopMaanau KomneHcauua
Puc. 8 Mpumepbl BAVAHKA KOMMNEHcaLmmn NpobHUKa Ha Gopmy MeaHapa.

HeKOMMEHCMPOBaHHbIN  NPOBHMK ~ MOXET  MOPOXAATb  PasnuyHble
NOrPELIHOCTH, OCOBEHHO MNPV U3MEPEHUN LJIUTENBHOCTY GPOHTOB 1 CMafoB
UMNYNbcoB. Bo n3bexaHue TaKkuMx MOrpewHoCTen Bcerfa BbINONHANTE
KoMMeHcauuto NpobHMKa cpasy nocsie NOAKMOYEHUsA ero K ocyunnorpady v
nepuoanYecKy NPoBepAITe KaUecTBo KOMMNeHcaLUmu.

A Bo u3bexaHne NopaxkeHVs SNEKTPUYECKM TOKOM MPU U3MepeHUm
BbICOKOTO HAaMpsKeHUsi C WCMosib30BaHMeM MPOGHMKOB Y[OCTOBEPLTECH,
UTO M30MALMA NMPOBHMKOB HE MOBPEXAeHa, U He AomycKanTe $pr3nyeckoro
KOHTaKTa Tefa € MeTaIMueckMm HacTAaMM NPo6bHUKa.



7.5 Qucnnen

1 2 3
9
Paserara
4
Moct 1MOm
8- S / \ i /| ®mnerp nonoce
Bhioen
Boner/fen
Tpy6o
MeoGHK

7—> ] fl

Cnegylouy

Puc. 9 Ancnnen

1) KoadduumeHT pa3BepTKM OCHOBHOW rOPM30HTaIbHOMN LUKasbl.
2) O6nacTb 3anycka Ha FOPV30HTaNbHOW LWKase.
3) MoOMeHT BpeMeHY, COOTBETCTBYIOLUMI LIEHTPY LKasibl (BEMYMHA ropu-
30HTaNbHOTO CMeLLeHNA OCLUIOrPamMMbl).
4) TporpamMmMHble KHOMKU MEHI0, COOTBETCTBYIOLLME Pa3SINYHBIM GYHKLUAM
B 3aBVICIMOCTU OT pexunma paboTbl.
) O6nacTb 0TOGPaAKEHW OCLUNIOrPaMM.
) KoaddpurumeHT BepTUKanbHOW LWKasbl ANA KaXA0ro KaHana.
7) MeTka ocumnnorpammbl BToporo KaHana (CH2).
) MeTka ocuymnnorpammbl nepeoro kaHana (CH1T).
) OTOOpaKeHVEe COCTOAHMA peXxnMa.

7.6 NMporpammHbie KHONKU
HaxxmuTe ntobyio NporpaMmHyI0 KHOMKY /15 BbI30Ba COOTBETCTBYIOLLETO
MeH!10. B MeHI0 MOryT NoABRATbCA N306parkeHHble HMKe cMBOSbI (Tab. 3):

4 MmeeTca cnepytollee MeHo
4 VimeeTcA BbinaaaloLee MeHio
()
o MeHio BKMIOYaeT f1Ba BapyaHTa Bbi6opa
J
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o) [InA HaCTPONKM MOXXHO MCMONb30BaTb MHOrO(YHKLMOHAMbHDI
perynatop

BbibepuTe 3T0 MeH!o, UTOGbI BbI3BaTh BCMIbIBAIOLLYIO
BMPTYasnbHyio LndpOByIo Knasuatypy

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

HacTpoikn. OHa MO3BOMIAET ABTOMATMYECKM HACTpauBaTb BepPTUKAasbHYLO
1N TOPV3OHTasIbHYIO Pa3BEPTKY U CMELUEHME, a TaKXKe pexum 3anycka B
COOTBETCTBUM C XapakTepUCTMKaMN BXOAHOIO CUrHana Afid KOpPPeKTHOro
oTo6paXKeHUs ocumnnorpaMmsl. Mpy 3ToM B COOTBETCTBUM C TPEGOBaHMAMY
K aBTOMATUYeCKOW HAaCTPOWKe YacToTa M3MEepAemMoro curHana AosmkHa bbiTb
He MeHee 20 u.

1)
2)

MopaiTe 3MepsAemMblil CUrHaN Ha BXOAHOW KaHan ocuunnorpada.
HaxxmunTe kHonky AUTO. Ocuymnnorpad aBToMaTMyeckn yCTaHOBUT Benu-
YMHbBI CMeLLeHNA, KO3GOULIMEHTbI pa3BEPTKM U pexum 3anycka. Ecnm Bam
notpebyetca 6onee AetanbHOe HabsOAeHMe CUrHana, Bbl MOXeTe BPYY-
Hyl0 NMOACTPOWTb BCE MapameTpbl Mocne NpoBeAeHWA aBTOMaTUYeCKOoM
HaCTPOKM [/1A €ro ONTUManbHOro oTobpaxeHuna.

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

KOW HaxopuTca PAL KHOMOK 1N PerynAaTopos. CﬂeﬂleLLlVIe nencrema nomMmoryT
BaM 03HAaKOMUTbCA C NX NCMONIb30BaHNEM:

1

N

VERTICAL POSITION: perynatop BepTMKanbHOro CMeLLeHNA OCLUIorpam-
Mbl, TOBOPOTOM KOTOPOIO MOXXHO CMeLlaTb OCLUorpamMmmy no BepTuka-
NN. 3HayeHvie NONIOXKEHUA NO BepTuKany EEEER Ha SKpaHe yKa3blBaeT
nonoxeHue Kypcopa 6a3oBoil NMHWUK. HaxmuTe Ha perynatop, yTobbl
BEPHYTb YKa3aHHYI0 NMo3uLMIo Ha cepefnHy dKpaHa no BepTtukanu. Ecnn
BblbpaHa pa3BA3Ka KaHana no NOCTOAHHOMY TOKY, MOCTOAHHYIO COCTaBNA-
IOLLYI0 TOKA MOXHO ObICTPO U3MepUTb, N3MEPVB Pa3HOCTb MOTEHLNANoB
MeXy CUrHasioM 1 3emsnen (HyneBbiM noTeHumanom). Ecnv BbibpaHa pas-
BA3Ka KaHafia No nepeMeHHOMY TOKY, MOCTOAHHaA COCTaBAALWan CUrHa-
Na OTCEKAEeTCs, YTO MO3BONAET OTOOpaXKaTb NePeMeHHYI0 COCTaBNAIOLLYIO
curHana c 6onbluein YyBCTBUTENbHOCTbIO.

VOLTS/DIV: ¢ nomolubto perynatopa BepTuKaibHON pa3BepTK/ U3MeHsAN-
Te BepTUKabHble HACTPOWKIN 1 OTCNEXMUBANTE N3MEeHeHUe NHPopmaLmnm
0 COCTOAHMU. Bbl MOXKeTe OLLeHUTb 3MEeHeHUA Arana3oHa BepTuKanbHOM
pa3BepTKU NO NOKa3aHWAM CToNOLA COCTOAHUA B HVKHEM Yy [UCnnes.
M3meHuTe cooTHoLEeHe «BonbT/AeneHune» (B/aen) no Beptukanm noBopo-
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TOM perynatopa BepTuKanbHoi wkanbl VOLTS/DIV. B ctonbue coctoaHua
COOTBETCTBYIOWMM 06Pa3oM M3MEHUTCA 3HayeHne AnanasoHa. Haxmurte
CH1, CH2, MATH, 1 Ha gncnnee oTo6pasmnTCA COOTBETCTBYIOLEE MEHIO,
3HaK, ocyunnorpamma v nHbopmauma o AvanasoHe COOTBETCTBYIOLLErO
kaHana. [Mpu gBonHOM HaxaTum Ha KHonku CH1, CH2, MATH KaHan Bbiknio-
vaertcs.

VERTICAL
A POSITION ¥

20v mv
VOLTSDIV

Puic. 10 30Ha ynpaBneHua BepTKanbHOW pa3BepTKON Ha NaHenu
ynpasneHua

7.9 O3HaKOMJIeHMe C CUCTeMOI FOPN3OHTaNnbHON pa3BepTKN
Kak nokasaHo Ha pucyHke 11, B 30He ynpaBfieHVs TOpPV3OHTasIbHON
pa3BepTKOM HaxoAMTCA OfHa KHOMKa W fABa MOBOPOTHbIX perynAatopa.

Cnepytowmne AecTBNA NOMOTYT BaM O3HAaKOMUTBCA C UX MCNONb30BaHMEM:

1) ToBopoTom perynatopa ropusoHTanbHol passepTkun SEC/DIV n3meHs-
eTcA K03pOULMEHT AeNeHnA FOPU3OHTANIbHOW LUKaNbl, COOTBETCTBEHHO
n3meHsaeTcsa nHpopmauma B cTonbue cocTosHus. MoBepHUTe perynatop
ropvi3oHTanbHON pa3sepTkn SEC/DIV, yToObl M3MEHWUTb AMana3oH pas-
BEPTKM B CEKYHAAX Ha AeneHue, cTonbel, COCTOAHNA USMEHUTCA COOTBET-
CTBytOLYMM 06pa3oM. [lanasoH M3MeHeHUs CKOPOCTU FOPK30HTaNbHOM
pa3BepTKy cocTaBnaeT 2 Hc/aenenHne -50 c¢/geneHue c warom 1-2-5.

2) Wcnonb3yiiTe perynatop ropusoHTanbHoro cmellenuna POSITION ana Ha-
CTPONKN MOMOXEHUA OCLMNNOrPaMMbl Ha FOPU3OHTaNIbHOW WKane. Pery-
nAaTop ropusoHTanbHoro cmetieHma POSITION ynpasnaeT caBurom 3any-
CKa BXO[JHOTO curHasna. 3Ta GpyHKLMUA NCNoNb3yeTca ANA CABUra no3numm
3anycKa, Npv NOBOPOTE PerynAaTopa ropM3oHTasbHOro CMeLLEHUA Bbl YBU-
AnTe nepemMelleHne oCUMANOorpaMmbl Mo rOPU3OHTaNN.

3) Haxmute kHonky HORI MENU ana otobpaxeHua meHto npubnmkeHus
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ocumnnorpammbl (Zoom). Haxoaacb B 3ToM MeH10, HaxkmuTe F1 ana Bknto-
YeHUA pexnma yBenuueHus parmeHTa okHa. [na BbIxofa 13 pexnma yBe-
nuueHns GparmeHTa okHa HaxkmuTe F1 elle pa3 v BepHUTECH K OCHOBHOW
BpemeHHow LwKane (Main). B 35TomM MeHIo Bbl MOXeTe yCTaHOBUTb Bpems
3apepxku (Hold off).

HORIZONTAL
A POSITION ¥

ns
SEC/DIV

Puc. 11 30Ha ynpaBneHuna ropnsoHTanbHON pa3BepTKON Ha NaHenn
ynpasneHus

7.10 O3HaKOM/IeHMe C CUCTEMON 3anycKa
Kak nokasaHo Ha pucyHKke 12, B 30He yrnpaBfieHWA 3anyCckom pacrosioxeH

OfVH MOBOPOTHBIN PEryaaTop 1 4YeTbipe KHOMKW ynpasneHus. Cnegyowme
[eNCTBUSA MOMOTYT BaM O3HaKOMUTBLCA C UX UCMONb30BaHNEM:

TRIGGER
$LEVEL

Puvic. 12 3oHa ynpaBneHuns 3anyckoM Ha naHenu ynpasneHnsa n MeHIo
HaCTPOWKM 3anycKa
18



1) Wcnonb3syiite perynatop LEVEL ana nsmeHneHunsa yposHa 3anycka. Ha guc-
nnee Bbl yBMAMTE 3HAYOK, YKa3blBalOWMIA ypOBEHb 3anycka. 3Ha4oK me-
pemelLaeTca BHIU3 WUn BBEPX COOTBETCTBEHHO MOBOPOTY perynatopa. B
npoLiecce U3MeHeHUsA YPOBHA 3aMycka Ha aucnniee otobpaxaeTca nsme-
HAloLeeCs 3HaUeHne ypoBHSA 3amycka.

:
2) HaxmunTe kHonKy TRIG MENU B 30He yNnpaBneHs 3anyckom, 4tobbl
BbI3BaTb MEHIO HACTPOWKY 3anycKa Af1s U3MEeHEHUA HAaCTPOEK.

DPOHT

Mcrounme
Kanan1
Pasaraka
Mact
Pexum
ABTD
Tun thponTa

Pactyumi

Puc. 13 MeHto HacTpoikm 3anycka

3) Haxmute F1 1 Bbibepute Tpebyemblin napameTp (GPOHT, UMMYNbC, HAKMOH,
BUAEO, MOOYepeHbIN) TUMa 3anycka.

DpoHT
McTouHmK
Kanan1
Paspaka
Mocy
Pemnm

Asto

Tun chporTa

Pacryumi

Puc. 14 Bbibop Tvna 3anycka
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4) HaxmuTte F2 1 BbibepuTte Tpebyemblii napameTp (KaHan 1, KaHan 2, BHeLu-
HWIA, ceTb 220) NCTOYHNMKA 3amnycKa.

3AMNYCK

Tun
PpoHT
WcToummk

Kanan1

Kanan2?
BrewHh
Cets 220 Moct

Pazaaka

Pexam
ABTO

Tun chporTa

PacTyumi

Puc. 15 Bbl6op NCTOYHNMKA 3amnycKa

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

3AMYCK
Tun

DpOHT

WcTounmk
Karan1

Pasgaska

Moct

Pexum

ABTO

Tun thpoHTa

PacTywmi

Mloaasn wyma

Puc. 16 Bbibop pa3BA3Ky 3anycka
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6) HaxmuTe F4 1 BbibepuTe Tpebyemblii NapaMeTp (aBTOMATUUYECKWIA, HOp-
MaJibHbI, OAHOKPATHbIN) 418 PeXXUMa 3anycKa.

bpoHT

Wcrousmk

Kanan1

Passnska

Puc. 17 Bbibop pexuma 3anycka

7) Haxmute F5 v BbibepuTe Tpebyemblil napameTp (pacTyLwwyi, cnagaioLwwui,
bpoHT) Tna dpoHTa.

WcTounmk
Kanan1
PasBaika
Moct
Pexum
AsTo

Tun chpoHTa

Pacryu
Ci aAaloLi

PacTyui

Puc. 18 Bbibop Tvna ¢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 cepeiHy aMnnTyAbl MyCKOBOrO CUrHana.

9) HaxmuTe kKHonky DEFAULT , yTO6bl 0OTOOGPA3NTb OKHO COpoCa Ha 3a-
BOJACKME HacTpoliku «Factory Setting». Haxmute kHonky SELECT, yto6bl
cOpocUTb HACTPOIKM A0 3aBOACKMX. HaxmuTe KHonKy MENU, uTo6bl 3a-
KPbITb 3TO OKHO.

10) Haxmute kHonky HELP, uTo6bl Bbi3BaTh OKHO crnipaBku «Help». Haxmute
KHonKy HELP ele pas, 4To6bl 3aKpbiTb OKHO CrPaBKM.

8. BepTukanbHas cucrema

Ocumnnorpa¢ RGK DO-502 ocHalieH ABYMA aHanoroBblMW BXOAHbLIMU
KaHanamu, Kaxkfiblil U3 KOTOPbIX MMeeT CBOe MeHI0 HaCTPOEeK BepTrKasibHOMN
cucTembl. C MOMOLLbIO 3TOFO MEHI0 KaXbli KaHan ocumnnorpada MOXHO Ha-
CTPOWTb He3aBNCUMO ApYr OT Apyra. Mocne HaxaTnA GpyHKLMOHaNbHOW KHONM-
kn CH1 unn CH2 Ha 3KkpaHe oTobpaxaeTcsa GpyHKLMOHaNbHOE MEHIO MEPBOrO
(CH1) unu BToporo (CH2) kaHana. B Tabnue 4 HVXe NprBeAEeHO OnMcaHue
3TOro MeHH.

Tab . 4:
MapameT OCTYMHble
p P Aocry OnucaHne
MEeHI0 3HayeHuA
NPOMyCKalTCA U NOCTOAHHAA, 1
noct. IMOm nepemMeHHas COCTaBNAOLLME BXOAHOIO
curHana
Pa3Bnzka nponycKaeTcs TONbKO NepemeHHas
nepem. TMOm pony P
COCTaBNALLAsA BXOAHOMO CMrHana
Ha KaHan nogaetca noteHuman
3emnsa TMOm A u
3a3emneHvs
orpaHuyeHvie Nonochl NPonyckaHns
BbIK/OYeH OTKJII0YAETCA, NCMOMNb3yeTcA NonHasA
nonoca nponyckaHua
OunbTp
Nonoch! orpaHuyeHvie Nonochl NPonyckaHns
0 20 My, uTo6bl NOJaBUTb
20MHz A t A
BbICOKOYACTOTHble COCTaBAALWYME
curHana




rpy6as perynipoBka koadpoumneHTa

rpy6o BEPTVKaNbHOMN Pa3BePTKY BbIGPaHHOrO
KaHana c warom 1-2-5
Bonbt/nen TOYHasA HAaCTPOIKa B Npeaenax wara
rpy6oIl HaCTPOWKY, Lar HaCTPOWMKMN
TOYHO o .
cocTaBnsAeT 1% OT BbI6PaHHON LWKabl
B/nen
3HaueHue KoadouLmeHTa ocnabneHus
001X Npo6HMKa BbIGMPaETCA B COOTBETCTBUM
’ C YCTaHOBJIEHHbIM Ha NPOOHMKe
0.02X
ocnabneHnem, ytobbl obecneunTb
Mpo6HUK 1(')'6)( COOTBETCTBME BEPTUKASIbHOW LWKanbl
1000X oTobpaxkaemol ocuunnorpaMmme
1 n3bexaTb Heo6XoANMOCTU
PYYHOro nepecyeTa LWKasbl C y4eTom
KoapduLmeHTa ocnabneHuna npobHrKa
Cnepytowmit - nepexof Ha CrieflytoLyto CTPaHULYy MEHIO
BbIKJ HOpMasnbHas ocuunnorpamma
NHBepcna
BKJ MNHBEPTMPOBaHHAA ocLmManorpamma
BbIGOP eAVHNILbI 3MEPEHVA CUrHana B
Eq. nsm B, A
BblOpPaHHOM KaHarne (BOfbT, amnep)
BO3BpAT Ha npeAabl, 10 CTpaHn
Hazan . p penapiayuly panuly

MeHIo

8.1 HacTpoiika pa3BA3KM BXxoAa KaHana

MN3mepsaembiin curHan nogaeTca Ha Bxoa nepBoro kKaHana (CH1) npeacTas-
nAeT cobol cuHycoupanbHoe KonebaHuve, copepallee MOCTOAHHYI0 COCTaB-
naouyto. Haxmnte kHonKy F1 ana Bbibopa 3HaueHus «Mepem. TMOm» napa-
meTpa «Pa3Bs3Ka», UTOObl YCTaHOBUTb Ha Bxofe nepBoro KaHana (CH1) ceasb
no nepemMeHHOMy TOKY. MOCTOAHHasA COCTaBnAIOLAA N3MEPAEMOro CUrHana
6ypeT oTcekaTbcA. Ha pucyHke 19 0TobpasnTca COOTBETCTBYIOLLAA OCLMIIO-

rpamma.
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Puc. 19 OTceueHne NOCTOAHHOWN COCTaBNALWEN CUTHaNna

HaxmuTe kHonKy F1 ana Bbi6opa 3HaueHus «Moct TMom» napameTtpa «Pas-
BA3Ka». B 3TOM peXume nponyckaloTca 1 nepeMeHHas, 1 NoCTOAHHaA COCTaB-
naowye. Ocumnnorpamma crrHana nepsoro KaHana (CH1) npencrasneHa Ha
pucyHke 20.

Pastwa

. Mocy 1MOw

.

Creayousst

%]

Puc. 20 OgHoBpemeHHOe oTobpaXkeHne NepeMeHHOW 1 NOCTOAHHON
COCTaBAALLWYMX CUTHANA

Ecnn Bbl HaxmeTe KHOMKy F1 ansa Bbi6opa 3HaueHns «3emna 1Momy, To
BXO/JHO KaHas MOAKIIOYaeTCA K BHYTPeHHeMy 3a3emneHuto ocuunnorpada, n
nepemMeHHas, N MOCTOAAHHAA COCTaBNAIOLLVE CrHana OTCeKatoTca Ha Bxope. Ha
Jucnnee oTo6pasnTca OCLUNNOrPamMmma, n306pakeHHas Ha pucyHKe 21
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TRIGED M A Kasani

Paseawa
, 3ewm 1MOM
DT nonoces
5 Buknosen
1 Bormilen
Tpyo

Puc. 21 OTceKkatoTca 1 nepemeHHas, 1 NOCTOAHHAA COCTaBMALME CUrHaNa

8.2 HacTpolika orpaHN4YeHNsA NoIOChbl NPONYCcKaHNA

B KauecTBe Nnpumepa paccMOTPUM cUrHan ¢ yactoton 40 My, nogaHHbIN
Ha Bxop nepsoro KaHana (CH1). Haxmute kHonky CH1, a 3aTem Haxmwute
KHOMKy F2, uTo6bl BbIGpaTh 3HaueHue «BbiknoueH» ana napameTpa «dunbtp
nonocbl». MNpy 3ToM nonoca NponyckaHyA KaHana coBrnaaaeT C NOJIHOW Mno-
Jlocoi NpomnycKaHua ocumnnorpada, ¥ orpaHMYeHrsa Nosiocbl NPOnyckaHus B
nepsom KaHasne (CH1) otcytcTtBytoT. [Mpun 3TOM MOXKHO HabnoaaTh BCe BbICOKO-
YaCTOTHble KOMMOHEHTbl M3MEPEHHOrO C/rHana Ha ero ocLuuaIorpamme, Kak
NOKa3aHo Ha PUCYHKe 22.

Pasessia
. Moct 1MOM

SaTp nonockt
" Boxmouen

Bomsi/flen

rpy6o

Mipo6wm

Puc. 22 Bup ocyunnorpammbl 6€3 orpaHnyYeHnA NOIHOM NOA0CHI NPOonycKaHUA

HaxmuTe Ha KHonKy F2, uTobbl BbIGpaTh 3HaueHne «20MIy» ans napame-
Tpa «@UnbTP NONOCHI», Y BLICOKOYACTOTHbIE KOMMOHEHTBI 1 LYM C YaCTOTOM
6onee 20 MIL, cogepxalimecs B N3MEPAEMOM curHasne, 6yayT CyllecTBeHHO
ocnabneHbl. COOTBETCTBYIOWMIA BUA OCLMNNOTPaMMbl NPYIBEAEH Ha PUCYHKE
23.
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Pasanwa

TlocT 1MOM

TP NoNoch!
20Mry

Bom1/flen

Puc. 23 Bug ocumnnorpamMmbl Mpy orpaHnyeHny Nosiocbl NPonyckaHus

8.3 HacTpoiika koadppuumneHTa ocnabneHnsa npobHnKa

[na cornacoBaHua C YCTaHOBMEHHbIM Ha MPOGHUKE Ko3dULEHTOM
ocnabneHns  HeobxoguMO  BblGpaTb  COOTBETCTBYOWMIA  KO3bdrLUmeHT
ocnabneHua npobHMKa B MeHI0 YynpaBfeHUA KaHana. Hanpumep, ecnu
Ko3pduLMeHT ocnabneHns npobHuka coctaBnset 10:1, COOTBETCTBYIOLMI
koapduumeHt B MeHio Oyger 10X. [na  npaBunbHOro oTobpaxeHus
MN3MepsEMOro HarnpsKeHVs HeoOXOAMMO BCeraa ycTaHaBnuBaTb Tpebyembli
K03dPULNEHT ocslabneHrs NPo6HUKa.

TRIGED | M Raran1

Pasrona.
pem TMOM
U TP NNk
" Bosmouen

Boru1/flen

Puc. 24 YcTtaHoBKa KoaddurLmeHTa ocnabneHns npobHrKa B MeHIO KaHarna

8.4 Hactpoliika BepTukanbHoli passeptku (VOLTS/DIV).

Bbl moxeTe perynupoBatb KO3GOUUMEHT OTKIOHEHUA MO BepTUKaIn
«Bonbt/fen» (VOLTS/DIV) B pexxume rpyboii nmbo TOUHOIM HacTporku. B pe-
XnMe rpyboii HacTponKy 3HaueHne B/pen nameHsaetca B npefenax 1mB/gen
- 20 B/pen c warom 1-2-5. B pexxnme TOUHOW HAaCTPONKI Bbl MOXKETe U3MEHATb
KO3 PUUMEHT OTKIOHEHMA C MEHbLUMM LIAroM B npepenax TekyLiero auana-
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30Ha. Takum 06pa30M, MOXHO MN1IaBHO, NpPOXoAA vepes BCe 3Ha4YeHnA, nsme-
HATb KO3¢'¢'VIL|I/IeHT OTKJ/TOHEHNA B YKa3aHHOM finana3oHe.

awant

Pasesa

. Mepem TMOM

ST nonoct

5 Bummoven
Bonelen
Towo
TpoGuum

x
[

Bioomin ]2 o 5

Puic. 25 TouHas HacTpolika Ko3ppuLreHTa BEPTUKaNbHON PasBepTKM

8.5 HacTpoiika nHBepTUpPOBaHUA OCLUNOrPaMMbl

WNHBepcna ocuunnorpammbl HacTpamBaeTca € NomoLLblo KHonku F5. Mpun
VNHBEPTMPOBAHNM CUrHana ocLMIorpamMmmMa OTPaXaeTcsa Mo BepTuKanu oT-
HOCUTENbHO YPOBHA HyNeBOro noteHumana. Ha pucyHke 26 npepacrasneHa
ncxofHana ocymnnorpamma. Ha pucyHke 27 nokasaHa MHBepPTUpPOBaHHaA oc-
uunnorpamma.

Puc. 26 HacTpoiika BepTuKanbHOM MHBepcumn (MHBepcua - BbIKIT)
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Puvic. 27 Hactpoiika BepTuKanbHON HBepcum (MHBepcua - BKIT)

8.6 EguHuLbl nsmepeHnsa

HaxxmnTe KHOMKY «Ef. n3m», 4to6bl BbIGpaTh B (BONbT) unu A (amnep) B
KayecTBe efuHULbI n3mepeHus. Mo yMmonyaHuMio ycTaHaBIMBaeTCA 3HaYeHne
B. Mocne Toro, Kak eAviHNLLA U3MEePEHUA YCTaHOB/IEHa, COOTBETCTBEHHO U3Me-
HUTCA einH1La U3MepPeHA B CTPOKE COCTOAHMA KaHana. Ha pucyHke 28 npeg-
CTaB/IeHa OCLMIIONPaMmMa C BbIOpaHHbIMU eAnHULAMY U3MepeHnsa B (BonbT).
Ha prcyHke 29 nokasaHa ocuuinorpamMmma ¢ BblbpaHHbIMW efuH1LaMI U3me-
peHusa A (amnep).

F. 1.00000kHz

Puc. 28 Ocuunnorpamma ¢ BbI6paHHbIMU egrHULAMK 3MepeHus B (BonbT)
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Kavan

Vnsepan
BKI
En vom

A

Puc. 29 Ocumnnorpamma ¢ BbibpaHHbIMU eArHKLaMn n3mepenns A (amnep)

8.7 MaTemaTuuecKmne onepauun Hag ocuunnorpammamm

MaTemaTuyeckune BbluMCAUTENbHBIE GYHKLMN NPefCcTaBisioT coboii oTo-
OpaxkeHne pesysnbTaToB OMnepaLnii CNOXEHNS, BbIYMTAHWSA, YMHOXEHVA 1 fe-
JIeHUA OCLMNIONPaMM 13 MePBOTO 1 BTOPOTO KaHanoB.

T
Maressar
4 onepanal
Kavan
L opan
.
Onepang2

Kavan2

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

Puc. 30 MNpumeHeHne maTeMaTyeCKnx onepaumin
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OnucaHvie MeHto MaTemaTyeckux dyHKumi (tab. 5):

MapameTp Hoctyntbie OnucaHve
MEHI0 3HaueHun

Matemat i :
Tun (Type) (Math) BbinonHeHne GyHKUWN (+, -, X, +)

Kanan1 (CH1) 3a VNCXOAHbI curHan 1 NpUHNMaeTCcA

Oneparal ocuunnorpamMma nepeoro KaHana
(Source) Kawan2 (CH2) 3a ucxofHbIN curHan 1 npuHMMaeTca
ocLMnnorpamMma BTOPOro KaHana
+ McTo 1+ ncxopHbli curHan 2
DyHKUMA - McxofHbIv curHan 1 — NcxodHblii curHan 2
(Operator) X McxoaHbI crrHan 1 X UCXofHbIi curHan 2

+ McxopHbI curHan 1 + NCXoAHbIn curHan 2

Kaman1 (CH1) 3a NCTOYHMK CUrHana 2 NnpUHNMaeTCcA
Onepaan ocuuniorpamMma nepeoro KaHana

(Source2)

3a UCTOYHVWK cUrHana 2 NPpUHNMaeTcAa

Kanan2 (CH2)
ocuunorpamMmmMa BTOPOro KaHana

8.8 CneKTpanbHbIii aHanus metogom Mo
C nomouybto anroputma BIM® (6bicTporo npeobpasosaHusa Dypbe) Bbl
MoXeTe npeobpazoBaTbh CurHan Kak oyHkumio BpemeHun Y(t) B curHan Kak
dyHKUumto yactoTbl. C nomolypbio BN yao6Ho HabnoaaTh cneayowme Tunbl
CUrHAsOB:
«  /3mepATb rapMOHUYECKME KOMMOHEHTbI CUrHaMa v UCKaXKeH s, BHOCMMbIE
B CUrHasn obcrieayemon cctemon;
«  J[leMOHCTpMpPOBaTb XapaKTepPUCTUKM LyMa B MOCTOAHHOM CUTHane;
«  AHanusvposatb KonebaHus.
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OnucaHve meHto 6bicTporo npeobpasosaHua Oypbe (Tab. 6):

MNapameTp [ocTynHble Onncanmne
MEHI0 3HauyeHun
Tun (Type) B0 (FFT) BbinonHeHwne onepayuii 66iIcTporo
npeo6pasoBaHusa Oypbe
MNCXOAHBIN CUTHAN NPYHUMAETCA
Kaman1 (CH1) 3a uncxop curHan np aeTc:
VICTOYHMK ocumnnorpaMmMa NepBoro KaHana
(Source) .
Kanan2 (CH2) 3a UCXOAHBIN CUTrHanN NPUHUMaeTCA
ocyuaorpaMmma BTOPOro KaHana
XaMMuHra
. YcTaHOBNEHO OKHO X3MMUHra
(Hamming)
BnakmaHa
YctaHoBNeHo OKkHO bnakmaHa
OKHO (BlackMan)
(Windows) Mpamoyr
YcTaHOBNEHO NPAMOYTrOJIbHOE OKHO
(Rectangle)
XeHHuHra
. YcTaHOBNEHO OKHO X3HHUHra
(Hanning)
JNInHelnHbIn YcTaHaBnvBaeTca eanHuLa
(Linear RMS) n3mepeHmnsa B (Vrms)
BepT koopg
(Vert Scale) YcTaHaBnuBaeTCs eguHMLA
dBV n3mepenun ab (dBVrms) ans
cpefiHeKBafpaTUYHOW BENVYNHbI

Bbi6op okHa BM®. Ocumnnorpad nossonset NPou3BoOAUTb 3annUCK Cur-
Hana BI®, orpaHnyeHHOI NO BpeMeHW A/IMHbI B MPeANOIoXKeHNN O TOM, YTO
CcUrHan Kak GyHKUMA BpemMeHW ABNAETCA GECKOHEUHbIM Y NepUOSNYECKrM.
Ecnv pnvHa 3anucm cooTBeTCTBYET LieIoMy YMCY NeproaoB, CUrHan nmeet
O[JMHAKOBYIO aMNINTYAY B Hayase 1 B KOHLe, NP1 STOM He BO3HMKAET pa3pblBa
OCLMIIONrPaMMBbl.

OpHaKo ecnv AnviHa 3anycy He COBMaAaeT C LiesbIM YCIOM NeproAoB, TO
amMnAUTyAa B Hauane 1 KoHLe 3anucu 6yayT OTnYaTbCs, AaBas paspbiB B TOY-
Ke COeAVHeHMs, BAMAIOWMIA HA BbICOKOYACTOTHbIE KOMMOHEHTbI pe3ysbTaTa
BMN®. B yacToTHOM NpeAcTaBNeHN M 3TO ABNEHNE N3BECTHO Kak NpocaynBaHmue
cnekTpa. Ytobbl He JONYCTUTb NPOCAUNBAHIA, UCXOLHDI CUTHAN YMHOXKaeTcA
Ha GYHKLMIO OKHA, 1 TaKM 06pa3oM, 3HaYeHUA Havyana 1 KoHLa 3anucu npu-
HYAMTENbHO YCTaHaBMBAOTCA B HOMb. [inA Bbibopa Hambonee noaxoasLLeit
dyHKLMM 0bpaTuTeCh K HUPKeceayloLlein Tabnuue.
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Tab.7:

PekomeHAyembl 06beKT

(Rectangle)

OkHo BIN® OcobeHHOCTU
NPUMeEHEHNA
BbI6pOChI 1n GbICTpble
OTnnYHoe paspelueHune MMMYNbCbl, KOrAa ypoBEHb
10 YacToTe, HauXyALee CUrHana B Hauasne n KoHue
paspelueHme no ofiuHaKoB. [apMOHMYecKne
MNpamoyronbHoe

amnnuTyge. B ocHoBHoM
CXOHO C pe3ynbTaTom
BMN® 6e3 nprmeHeHuns
OKHa

CUrHanbl C NOCTOAHHON
YacTOTON N amMMANTYAON.
LLiInpokononocHbli
6enblii Wym C MeaSIEHHO
MEHALWMMCA CNEKTPOM

PaspelueHue no

X3HHWHra MNepropunueckne curHanbl
) yacTtoTe nyylle, yemy .
(Hanning) 1 Y3KOMOMOCHBIN LWyM
NPAMOYToNbHOro OKHa
PaspelueHvie no yactote | Bbibpockl unm 6oicTpbie
XamMmuHra JINLWb He3HAYNTENbHO MMNYNbCbl, KOFAA YPOBEHb
(Hamming) Jlyylle, Yem y okHa CUrHasna B Havasne 1 KoHLe
X3HHUHra CUNbHO pasnnyaeTca
Hannyywee paspelserve | B ocHoBHOM
BnakmaHa no amnnuTyfe npu ncnonb3yeTcs AnA noucka
(Blackman) HavxyfLem paspeLlleHnn | BbICLIMX FAPMOHUK B
no yacrote O[IHOYACTOTHbBIX CUTHANax
8.9 Ludposoii punbtp

DyHKUMA LMdPoBOro ¢puabTpa No3BonAeT oTGUNLTPOBATL ONpeaeeHHyI0
MOJOCY YacTOT B CHTHase, HACTPOMB BEPXHIOK 1 HUXKHIOK MPaHNLibl 4aCTOTHO-
ro fManasoHa ¢punbtpa.

MeHto HacTpolikn Lndposoro dunbrpa (Tab. 8):

MNapameTp [JoctynHble Onvcanme
MEHI0 3HaYeHs
Tun (Type) OunbTp OyHKUMA uudposoro dpunsTpa
Kanan1 DuUNbTP NPUMEHAETCA K OCLMANIOrpaMMe B
McTouHuk (CHT) nepBoM KaHane
(Source) Kanan2 OunbTP NPUMEHAETCA K OCLMNIOrPaMMe BO
(CH2) BTOPOM KaHane
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Tun
dunbrpa
(Filter type)

Bbi6op ¢unbTpa HM3KMX YacToT. Tonbko

HY KOMMOHEHTbI CUrHana ¢ 4actoTaMm HuKe
(Low Pass) 3alaHHOTO BePXHEro npepena 4actoTbl
MOTYT MPOWTY B KaHan
Bbibop dunbTpa BbICOKMX YacToT. ToNbKO
BY KOMMOHEHTbI CMrHasa C YacToTaMu Bbllle
(High Pass) | 3agaHHOro HVKHero npeaena YyactoTbl
MOryT MPONTU B KaHan
Bbi6op nonocosoro
(nonocHonponyckaioLero) epunbtpa. Tonbko
B nonoce KOMMOHEHTbI CMrHasna C YacToTaMu Bbille

(Band Pass)

3a1aHHOTO HUXKHEro npeaena u Huxe
3a1aHHOTO BEPXHEro npejena 4acToTbl
MOryT MPONTU B KaHan

BHe nonochl
(Band Stop)

Bbibop pexxeKTopHOro
(nonocHo3arpaxpatouiero) dpunsrpa. Tonbko
KOMTMOHEHTbI CUrHana c YacToTamu Huke
3a/]JaHHOTO HIKHEro npeaena v Bbille
3aflaHHOTO BepXHEro npejena 4actotbl
MOryT MPONTU B KaHan

HwxHmn npefen 4acTtoTbl HaCTpanBaeTCcA

HwxHan BpaLleHnemM MHOro$yHKLMOHaNIbHOro
rpaHuua - perynatopa. Ana ¢punbTpa HU3KMX YacToT
(Freq Low) HWXHWI Npefen YacToTbl 3aaTb Henb3s,
MEHIO CKPbITO
BepxHuit npegen YyacToTbl HACTPaMBaETCA
BpaLLeHnemM MHOrOdYyHKLMOHaNbHOro
Bepx rpaH paL byHku

(Freq Hight)

perynstopa. [1ns GpunbTpa BbICOKMX 4acToT
HVDKHWIA TPefen 4acToTbl 3a4aTb Hesb3s,
MEHIO CKPbITO
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9. lopusoHTanbHaa cucrema

9.1 YnpaBneHne ropusoHTa/ibHbIMU HacTpokaMmn

HORIZONTAL
< POSITION »

<4 SCALE »

()

19 Q
Q ¢/
O
s ns
SEC/DIV

Puc. 31 30Ha ynpaBneHuna ropnsoHTanbHO pa3BepTKON Ha NaHenn
ynpasneHus

Perynatopbl ynpaBneHuna ropM3oHTasbHOM LLKaNoN:

Perynatop SCALE (macwTab LWwKanbl BpeMeHn) No3BoOAeT perynmposaTb
FOPU3OHTaIbHYIO Pa3BePTKY, YTO NPUBOAUT K PACTAXKEHMIO UMK CXKaTUIO
OCLMINOrPaMM OTHOCUTENIbHO LieHTpa 3KpaHa, TO eCTb KONMMYecTBO ce-
KyHa/penenune (sec/div). Ecnu BKNloueH pexum yBenuueHus ¢parmeHTa
oCLMNNOrpamMmmMbl MO OCK BPEMeHU, MOXHO MCMONb30BaTb 3TOT peryna-
TOp ANA M3MEHEHUA 3aflePXKKWN, CKaHNPYA BPEMEHHYIO OCb, Y U3MEHATb
LWMPUHY OKHa. MoApo6HOCTY ONMCaHbl B ONUCaHUM peXxrMa yBennyeHus
dparmeHTa. Mpwn paboTe ¢ perynatopamui ropn3oHTasbHON pa3BepTKMN Ha
aucnnee otobpa)kaeTcA MeHI0 HACTPOWKM FOPM3OHTaNbHON pa3BepTKM
(Tab nuua 9).

Perynatop POSITION (nonoxeHwe no ropusoHTanu) nosponseTt pery-
NNPOBaTb MOJNIOXKEHNE OCLWNOrPaMMbl MO FOPU30OHTaNM (BKOYaA ocC-
LWAnorpaMmbl, MofyyYeHHble B pe3ynbTaTe MaTeMaTUyecKkmux ornepauuii).
YyBCTBUTENbHOCTb 3TOTO PerynATopa N3MeHAETCA B 3aBUCUMOCTM OT Mac-
wrtaba no ocnm BpemeHU.

KHorka meHio yrnpaBneHua ropusoHTtanbHon cuctemoir (HORI MENU) uc-

Nosib3yeTcs A9 BXOA4A B MEHIO YMPABEHNSA rOPU30HTASIbHOM CUCTEMON (CM.
Tabnmuy Hxe).

34



MeHto ynpaBneHus ropu3oHTanbHom cnuctemon (tab. 9):

Mapamer OCTYTHble
P P Aocry OnucaHne
MeHI0 3HaueHun
OKHoO . o
Bkn (ON)/ BknioyeHne OCHOBHOW FOPV30HTaIbHON
(Expand BbIK/T (OFF) | wkanbi
Windows)
Mpu BbIGOPE 3TOro 3HaYeHUs Npn
Main time | perynupoBke 6yaeT MeHATbCA OCHOBHas
ropu3oHTasnbHas LWKana
Time base TMpu BbIGOPE 3TOrO 3HauUeHnsa Npy
. erynnpoBKe byaeT MEeHATLCA
Extend time | PEYMP A
ropu3oHTasbHas LKana yBennyeHHoro
dparmeHTa ocLMANOrpaMmbl
BkntoyeHwe pexnma ysenvyeHma
XY pexnm -
dparmeHTa oCcLMINOrPaMmbl
3apepxKa PerynvpoBKa BenvuuHbI 3afepKi 3anycka
(HoldOff) MHOTFOMYHKLMOHANIbHBIM PErynsaTopomM

9.2 O6bACHEHEe TePMUHOB

Pexxum YT. B 5Tom pexxme ocb Y npefcTaBniseT cobon WKany Hanpsxe-
HUA, @ 0Cb X — WKany BpeMeHWU.

Pexxwum XY. B 3ToM pexxume ocb X npeactaBnset coboii WKany Hanpsxe-
HUA curHana B nepeom KaHane (CH1), a ocb Y npeacTaBnaeT coboii WwKany Ha-
NPAXXeHNA chrHana Bo BTOpoM KaHane (CH2).

Pexxum ckaHupoBaHuA (Scan). Ecnu ropr3oHTanbHaa pasBepTka ycTa-
HOB/eHa Ha 3HauyeHune 100 mc/Aen unu MeHblue, Npubop byaet paboTatb B
pexume BbIGOPKM C MefIeHHbIM CKaHMpoBaHMeM. Mpy HabnaeHUN HU3KO-
YaCTOTHbIX CUFHAJIOB B PEXUME MeAJIEHHOTO CKaHUPOBaHWA peKoMeHayeTcA
yCTaHaBNMBaTb Pa3BA3KY KaHasa no NoCTOAHHOMY TOKY.

SEV/DIV (c/pen). EquHMLA ropr30oHTaNbHON WKambl BPeMeHW, «CceKyHa/
neneHue». Ecnn BbibopKa curHana octaHoBsfieHa (Haxatmem KHomkum RUN/
STOP), ¢ nOMOLLbI0 OPraHOB YMNpPaBeHUA rOPY30HTaNIbHOW Pa3BEPTKON MOX-
HO PacTAHYTb UK CKaTb OCLIMANOrPaMmy.

9.3 YBennueHne pparmeHTa oKHa

Pexum yBenuueHus ¢pparmeHTa okHa ncrnonb3yetca ansa 6onee yao6Horo
HabniogeHrs dparmeHTa OCUUINIOrpamMmbl, NMO3BOSIAIOLLErO fydlle paccMo-
TPeTb AeTanu.
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Time Base

% ExendTime

XY

Holdof!

Puic. 32 ®parmeHT ocLuMnnorpammbl, PacTAHYTbIV MO rOPU3OHTaNbHON OCK

LWkana yBeNnuyeHHoro d)parmeHTa ocymnnnorpamMmmbl

)
2) YBenuueHHbI Mo ropu3oHTanu G¢parmeHT ocUMANOrpaMmbl
3) OcHOBHas ropr30HTaNbHas WKana
4) YBenuueHHbI No ropu3oHTany GparmeHT OCLMAIOrPamMmbl

B pexume yBenuueHvs ¢pparmeHTa BPeMEHHON LWKasbl AUCNeN fenuTca
Ha [iBe YacTu, KaK NokasaHo Ha PUCYHKe Bbille. B BepxHel yacty oTobpaka-
eTcA ncxofHaa ocumnnorpamma. Bel MoxeTe nepemellatb 3Ty 30HY BNeBO U
BnpaBo BpaljeHnem perynatopa POSITION, a Takke ymeHbLIaTb 1 yBENNYU-
BaTb pa3mep BblbpaHHON 06nacTun BpalleHnem perynatopa SCALE B 30He ro-
PV30HTaNbHOW pa3BepTKuU.

B HWXKHe YacTy 3KpaHa PacronoXeH BbIOPaHHbIA GparMeHT NCXOQHOMN
OCLMINIONPaMMbl, PaCTAHYTbIA MO ropu3oHTanu. ObpaTute BHUMaHWUe, YTO
paspelleHne pacTAHYTOro GpparmeHTa yBenmymBaeTca No CpaBHEHUIo C pas-
peLueHnem NCXO[HON OCLMNOrPaMMmbl.

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

9.4 Pexxum XY

Pexunm XY Takxe HOCMT Ha3BaHMWe pexuma éuryp Jinccaxy. NprmeHeHne
MeTopa JInccaxky no3BonAeT N3MepuUTb PasHOCTb ¢pas fiBYX CUrHANOB C OAMHa-
KOBOW YaCTOTOW, Kak NMOKa3aHO Ha PUCYHKe Huxe:
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/ c

Puic. 33 ®urypa Jluccaxy

Pacuet npousBoanTca Ha ocHoBe Gopmynbl sin®@ = A/B unn C/D, rge © -
yron cfura ¢pasbl Mexy CUrHanamu B AByX KaHanax, a napametpsl A, B, Cn D
NnoKasaHbl Ha pUCYHKe 34.

Mcxops v3 aToi popmyIibl, yron MOXeT ObITb BbipaXkeH Kak g = tarcsin(A/B)
nnu +arcsin(C/D). Ecnn gnvmHHaa ocb annunnca NnpoxoauT yepes KBagpaHTbl | 1
Ill, To pa3HocTb a3 okaxkeTca B kKBagpaHTax | u IV, To ectb B AgnanasoHe (0 -
n/2) vnn (3n1/2 - 2m). Ecnn AnnHHaA ocb anmMnca NpoXoAnT Yepes KBaApaHTb
Iln 1V, To pasHocTb a3 okaxetca B kBagpaHTax |l 1 11l To ecTb B AnianasoHe (r/2
— 1) unm (- 311/2). Mo purypam JInccaxxy MOXXHO onpefennTb COOTHOLLEH e
4acToT 1 $a3 ABYX CUrHAOB, Kak MOKa3aHO Ha PUCYHKe HIKe:

S0 O N 0O /S

Puic. 34 OcHoBHble BapuaHTbl duryp Jinccaxy

B 3TOM pexume Heo6XOANMO OfHOBPEMEHHOE 1CMOJIb30BaHNe CUrHanoB
B NnepBoMm KaHane (CH1) n BTopom kaHane (CH2). Mpwu BbiGope pexunma otobpa-
xeHus XY, MO ropr30HTaNbHOM OCK OTKNAAbIBAETCA HaMpPsAXeHWe B NepBOM
kaHane (CH1), a No BepTUKaNbHOWN — HaMpsXeHWe 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 OtobparkeHune ocumnnorpamMmmsl B pexume XY

MprmeyaHmne: ansa obecneyeHna HOpManbHOro otobpaxerusa euryp Jinc-
caky, ocLunorpaMma AosKHa OXBaTbiBaTb XOTA Obl OAVH MOMHBIA Nepuos
curHana. Cnepytowme GyHKUMM He paboTaloT pexxume XY:

« OYHKUMA KYPCOPHbIX M3MEPEHMI;
« MaTemaTyeckme onepauuu 1 ornepayuy C UCNONb30BaHNEM OMOPHON

OCLUNIOrpammbl;

«  OyHKUMWA yBenmueHns GpparmeHTa OKHa;
« YnpaBneHwue 3anyckom.

10. Cuctema 3anycka

MomeHT 3anycka onpepenseT, Koraa ocumnnorpad HaumHaet BblIGOPKY
LaHHbIX 1 OTOBpaxxeHWe ocumanorpammbl. MNpaBunbHas HacTporiKa 3amnycka
No3BONAET NPeBpaTUTb HeCTabWIbHYIO KapTWHY Ha 3KpaHe B MHPOpMaTMB-
Hyl0 ocumanorpammy. B Hauane c6opa aaHHbIX ocuunnorpad B nepsyio oye-
peab HabvpaeT 4OCTAaTOYHOE KOMMYECTBO AaHHbIX A8 MOCTPOEHUSA OCLMINIO-
rpamMmbl CfieBa OT TOYKM 3aMnycKa, U 3TO NPOJOJIKAeTCA, MOKa He BbINONHAETCA
yCnoBuMe 3anycka. B oxupaHuy myckoBOro curHana npubop HemnpepbiBHO
perncTpupyert faHHble. Koraa crHan 3anycka nosydeH, ocumnnorpad Henpe-
PbIBHO COBMpaeT AOCTaTOUHbIN 06beM AaHHbIX AA TOro, YTobbl 0OTOOPa3nTL
ocuMANorpamMmy BrpaBo OT TOUKM 3amnycKa.

30Ha ynpasneHusa 3anycKoM Ha NaHenn ynpasneHusa ocumnnorpada Bkto-
yaeT:

«  Perynatop LEVEL: perynatop ypoBHsA 3amnycka, N03BONALWNIA yCTaHOBUTb
3HaueHne HanpAKeHWA NYCKOBOro CUrHana, COOTBETCTBYKOLLEE YPOBHIO
3anycKa;

38



Knonka SET TO ZERO: cny»kunt ans yCTaHOBKW YPOBHSA 3amnycka Ha CpeaHuin
YPOBEHb aMMIUTYAbl MYCKOBOrO CUTHana;
Knonka TRIG MENU: KHonKa Bbl30Ba MeHI0 HaCTPOWKM 3amycKa.

YnpasneHue 3anyckom

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

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

3anyck no AnutenbHoCcTU mmnynbca (Pulse): 3anyck npoucxoawT, Koraa
AJIMTENIbHOCTb UMMYNbCa MyCKOBOTO CUrHasna yAoBNeTBOPAET 3afaHHbIM
yCcnosuam

3anyck no BuaeocurHany (Video): 3anyck BbINOMHAETCA NO NPUXOAY CUH-
XpouMMysibca Kagpa Uiy CTPOKM CTaHAAPTHbIX BUAEOCHTHANOB.

3anyck no CKopocTy u3mMeHeHuA curHana (Slope): 3anyck BbinonHAeTCA,
Koraa KpyTusHa HapacTatolero/ybbisatolero ppoHTa curHana yaosnet-
BOpPSAET 3aJaHHOMY YC/I0BUIO.

MoouepenHbIN 3anyck: 3anyck B KaHanax CH1 n CH2 BbinonHAeTcA noouve-
pefHo Mo X COBCTBEHHBIM CUrHaNam v nNpefHasHayeH Ana OfHOBPeMeH-
HOro HabnioAeHNA ABYX HE CUHXPOHM3MPOBAHHBIX MO YacTOTe CUrHANOoB.

10.1 3anyck no ¢ppouTy (Edge)

3anyck no ¢poHTy 0603HaUaAET 3arycK Mo NOPOroBOMy YPOBHIO BXOAHOTO

curHana. MNpu Bbibope pexnma 3anycka no GPoHTY NPOVCXOANT 3amnycK Ha ne-
penHeMm, 3aiHeM 1n Ha 060UX GPOHTaxX BXOJHOTO CUrHana.

MeHto HacTporKu 3anycka no GppoHTy (1ab. 10):

MNapameTp JocTtynHble
MeHI0 3HayeHua

OnucaHne

Tun (Type) | Opont (Edge)

VNCTOUHUK BHewwHi BbI60p BXOAHOTO KaHana BHELIHEro
(Source) (EXT) 3anycka (EXT TRIG) B KayecTBe NCTOYHMKA
NYCKOBOrO CUrHana
CeTb 220
(AC Line) 3anycK oT aneKTpoceTu

Kanan1 (CH1) | 3anyck no curHany 13 nepsoro KaHana

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

39



MocTosHHaA cocTaBnAowasn nyckoBoro

Moct (DC)
CUrHana otcekaeTca
M noctoaHHas, n nepemeHHan
MNepem (AC) | cocTaBnAiowime NyCKOBOro CMrHana
nponyckatoTca
OTceKaloTCA BbICOKOYACTOTHbIE
Mopasn HY
Pa3BA3ka . coCTaBnALLMe NyCKOBOro curHana (c
K (LF Reject) .
(Coupling) yacToTol Bbiwwe 80 KIu)
OTceKaloTCA HN3KOYaCTOTHbIe
fopaen B cocTaBAAoLMe NyCKOBOro curHana (c
(HF Reject) A Y
yacToTou Huke 80 KIy)
OTceKaeTcA BbICOKOYACTOTHBbIN LUYM,
Mopasn wyma
: . YMeHbLLaeTCcA BePOATHOCTb JIOXKHOTO
(Noise Reject)
cpabaTblBaHWA 3anycKa
ABTOMaTM4ecKkuii 3anyck. Ocumnnorpamma
AgTo (Auto) | dopmupyeTcsa, faxke ecnn yCoBre 3anycka
He BbINoJIHAETCA
Hooman HopmanbHbiit 3anyck. Ocuunnorpamma
Pexum (No? mal) dopmupyeTca, TONbKO eC/N BbINONHAETCA
(Mode) ycrnoBue 3anycka
OpHokpaTHbIn 3anyck. [Npu BbinoaHeHUN
OpHokpat yCnoBMA 3anycKa ocunorpamma
(Sin-gle) dopmmupyeTca OAHOKPATHO C
nocneaytoLlen oCTaHOBKOW
Pactywmi
yu 3anyck no HapacTaiolemy GpoHTy
(Rise)
Tun ¢ponTta | Crapatowuia
3anyck no cnapatoLiem OHT
(Slope) (Fall) Y Raiouiemy GPOHTY
OpoHT 3anyck, kak No HapacTaloLemy, Tak 1 no
(Rise-Fall) y6biBatoLeMy GpPOHTY
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10.2 3anycK no gnutenbHocTy umnynbca (Pulse width)

3anycK no AAUTENbHOCTY UMMYSbCa O3HAYAET, YTO 3anyck GOPMUPOBAHNA
OCLMIIIOrPaMMbl 3aBUCUT OT AJIUTENIBHOCTM MYCKOBOTO MMMynbca. Haknagpl-
Basl COOTBETCTBYIOLME YCIIOBUA HA ASINTENBHOCTD VMIYSIbCa, Bbl MOXKETE Bbisi-
BUTb UMMYJbCbl, OTKIIOHAIOLLMECS OT HOPMBbI.

MeHt0 HacTPOIKKM 3anycka Nno AnUTeNbHOCTY MMNynbca (Tab. 11):

MapameTp HoctynHbie Onucanne
MeHI0 3HauyeHus

Nmnynbc
Tun (Type) (Pulse)

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

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

VCTOUHVK . Bbibop BXOfHOrO KaHana BHELIHero
BHewHun
(Source) (EXT) 3anycka (EXT TRIG) B kauecTBe NCTOYHMKA
NycKoBOro CUrHana

Cer 220 3anycK oT 3NeKTPoCceTM
(AC Line) 4 P
MocTosHHasA cocTaBnAwLLasn NyCKOBOro
Mocr (DC) tar ny
CUrHasa oTceKaeTca
MocToAHHanA 1 NepemMeHHas cocTaBnsaLWmne
Mepem (AC) P u
NyCKOBOrO CUrHasa NponycKalTcs
OTCeKaloTCA BbICOKOYACTOTHbIE
Mopasn HY
Pa3Bnzka : cocTaBnAoLLMe NyCKOBOro cUrHana (c
X (LF Reject) .
(Coupling) yacToTou Bbiwe 80 KIu)
OTceKaloTCA HU3KOYACTOTHble
flopasn B4 cocTaBnsoLLMe NyCKOBOro curHana (c
(HF Reject) Y

yacToTon Huke 80 KIy)

OTceKaeTcA BbICOKOYACTOTHbIN LUYM,
YMEHbLLAETCA BEPOATHOCTb JIOKHOTO
cpabaTblBaHWsA 3anycka

MNopasn wyma
(Noise Reject)
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AgrTo (Auto)

ABTOMaTMyeckni 3anyck. Cucrema
aBTOMATMNYECKU NPOU3BOAMT BbIGOPKY
[aHHbIX 1A OCLMANOrPaMMbl B OTCYTCTBME
NyCKOBOro curHana. basosbii ypoBeHb
3anycka oTobpaxaeTtca Ha gucnnee. Mpu
noABMEHUN CUTHasa 3anycka NPoncxoanT
aBTOMaTMYeCcKoe nepekioyeHre B
HOPManbHbIN Pexunm 3anycka

Pexxnm o
(Mode) HopmanbHbiii 3anyck. B otcytcTBme
NyCKOBOTO CUrHaNa cuctema He
Hopman
(Normal) NpoV3BOANT BbIGOPKY AaHHDBIX. Mpwn
NoABMEHUI NYCKOBOTO CUrHasa BbIGopKa
[laHHbIX 3anycKaeTtcs
OpHoOKpaTHbI 3anyck. Mpu BbINOAHEHUN
OpHokpat yCnoBUA 3amnycKa ocLMnorpaMmma
(Single) dopmupyeTca OAHOKPATHO C nocneayio-
el OCTaHOBKOM
Hactp .
BbI30B MeHI0 HaCTPONKM ASIUTENbHOCTA
mmn (Pulse AMAVAbCa
Setup) Y

MeHio HacTPOKM ANUTENbHOCTM UMNYyfbca (Tab. 12):

Mapamer OCTYMHble
p P focry OnucaHuve
MeHI0 3HauyeHus
OTpuuatenbHasa | 3anyck no AnnTenbHOCTU
MoRAPHOCTb (Negative) oTpULaTeNIbHOTO MMMy bca
(Polarity) MonoxuTenbHas | 3amyck no AAUTENbHOCTY
(Positive) NONOXWTENbHOIO MMMYNbCa
S 3anyck npv AnUTeNbHOCTY UMMNY/bCa
60sblUe YCTaHOBIEHHOTO 3HAYeHNA
Ycnosue < 3anyck Npu AAUTENbHOCTY UMY bCa
(When) MeHbLLe YyCTaHOBJIEHHOrO 3HauYeHnsA
- 3anyck npv AnUTEeNbHOCTY UMMYSbCa,

PaBHOI YCTaHOBNIEHHOMY 3HAUYeHWI0
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[nnTenbHOCTb MMnynbca
ycTaHaBnvBaetca B npegenax 20 HC ~10
C 1 NOACTPOMTE ee TOYHO BpaLleHVeM
perynatopa B BepxHeii 4actn
nepegHen naHenn

Bpema
(Time)

BosBpalleHune Ha NpegbliayLuyto

Hasan (Back) CTpaHuUy MeHIo

10.3 3anycK no cKopocTu U3sMeHeHnA curHana (Slope)

Korga BblbpaH 3amyck No CKoOpoCTy M3MeHeHUA CUrHana, 3anyck ocyLiecT-
BNIAETCA, €CSIN CKOPOCTb HAaPACTaHWUA UK YObIBaHUA CUrHana COOTBETCTBYET
BeNNYMHE, 3ajaHHON B HACTPOMKaXx.

MeHI0 HaCTPOIKK 3anycka No CKOPOCTM M3MeHeHNsA curHana (1a6.13):

Mapamer OCTYIMHble
P P focry OnucaHune
MeHI0 3HayeHus
Tun (Type) HaknoH (Slope)
VICTOUYHUK KaHan1 (CHT) 3anyck No cMrHany 13 nepBoro KaHana
(Source) Kanan2 (CH2) 3anycK No curHany 13 BTOporo KaHasna
MocToAHHaA cocTaBnAoLan BXOGHOTO
Moct (DC) . A
CUrHana oTcekaeTca
OTCeKaloTCA BbICOKOYACTOTHbIE
Mopasn BY .
PazBszka (HF Reject) cocTaBnALme crrHana (c Yyactoton
(Cou-pling) ) BbiLue 80 KILy)

OTceKkaeTca BbICOKOYACTOTHbIN LUYM,
YTO YMEHbLUIAET BEPOATHOCTb JIOXKHOTO
cpabaTblBaHMA 3anycka

Mopasn wyma
(Noise Reject)
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Pexnm
(Mode)

AgTo (Auto)

ABTOMaTMyeckni 3anyck. Cucrema
aBTOMATWYECKU NPOMN3BOAUT BbIGOPKY
[aHHbIX 4NA OCLMNOrPaMMbl B
OTCYTCTBIE NYCKOBOrO CUrHana.
ba3oBbIll ypoBeHb 3anycka
oTobpaxaeTca Ha gucnnee. Mpu
NoABNEHUN CUTHasa 3arycka
NPOUCXOANT aBTOMaTUYeCcKoe
nepeknioyeHre B HOPMasbHbIN PEXNM
3anycka

Hopman
(Normal)

HopmanbHblii 3anyck. B otcytcTeme
NyCKOBOrO CUrHana cuctema He
NpPOoV3BOANT BbIGOPKY AaHHbIX. Mpn
NoABNEHUN NMYCKOBOTO CUrHana
BbI6OPKa AaHHbIX 3anyckaeTca

OpHokpat
(Single)

OpHokpaTHbI 3anyck. Mpu
BbIMO/IHEHUN YCNIOBUA 3anycKa
ocuunnorpamma Gpopmupyetca
O[IHOKPATHO C nocneaytoLen
OCTaHOBKOM

OpoHT
(Slope
Setup)

Mepexop Ha CTpaHuLy HacTpoek
CKOPOCTY U3MEHEHUA CUrHana
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MeHI0 HaCTPOKM CKOPOCTN U3MEHEHWA cUrHana (Tab.114):

MNapameTp
MeHIo

JoctynHble
3HayeHua

OnucaHne

Ycnosue
(Condition)

Mopbem >
(Rise >)

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

Mopbem <
(Rise <)

3arycK BbIMOMHAETCH, KOrAa CKOPOCTb
HapacTaHWs CUrHana MeHblue 3afaHHO
CKOPOCTM HapacTaHus

MNoobem <>
(Rise <>)

3arycK BbIMOMHAETCA, KOrAa CKOPOCTb
HapacTaHWs CUrHana BbILLE HUXKHEro
Nopora 1 HYXKe BEPXHEro nopora
3a/1aHHOM CKOPOCTU HapacTaHs

Cnag > (Fall >)

3anyckK BbINOMHAETCA, KOrAa CKOPOCTb
HapacTaHus cMrHana 6onblue 3aaaHHON
CKOpPOCTU y6blBaHNA

Cnag < (Fall <)

3arycK BbINOMHAETCA, KOrAa CKOPOCTb
HapacTaHWs CUrHana MeHblue 3afaHHO
CKOPOCTY ybblBaHNA

Cnag <> (Fall <>)

3anycK BbIMOMHAETCA, KOrAa CKOPOCTb
HapacTaHus CUrHana Bbille HPKHEro
nopora U HiiXke BEPXHero nopora
3afjaHHON CKOPOCTY yObiBaHMA

Hactp Bpem
(Time)

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

Mopor
(Threshold)

HwxHwmin (Low)

BenununHy HKHero nopora cKopocTu
M3MEHEHMNA CUrHana MOXKHO HaCTPOWTb
perynatopom LEVEL

BepxHuit (High)

BennurHy BepxHero nopora ckopocTu
VN3MEHEHWA CUrHana MoXXHO HaCTPOUTb
perynatopom LEVEL

Bepx Hu3
(Low&High)

BenmnurHy HUXKHEro 1 BepxHero noporos
CKOPOCTUN U3MEHEHWNA CUTHaNna MOXHO
HacTpouTb perynatopom LEVEL

Hazap (Back)

BosBpalleHve Ha NpeablAyLLyto CTPaHNLY
MeHio




10.4 3anyck no BuaeocurHany (Video)

Mpwu BbIGOPE pexinma 3amnycka No BUAeoCUrHany ocumnorpad BbiMoHA-
€T 3anyCcK No CUHXPOMMIYbCY Kafipa U CTPOKM CTaHAAPTHbIX BUAEO-
curHanos NTSC n PAL. Pa3Ba3ka Bxoaa npw 3anycke no BMaeocnrHany no
YMOMYaHUIO YCTaHaB/IMBAETCA Ha CBA3b MO NOCTOAHHOMY TOKy. O6paTtnTech K
Tabnuue 15 4To6bl 03HAKOMUTBCA C OMMCaHEM MEHIO 3amycKa Mo B1AEOCUr-
Hany.

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

MNapameTp [octynHble Onncanme
MeHI0 3HaueHuA
Tun (Type) Bugeo (Video)

Kanan1 (CH1) 3anycK no curHany n3 NnepBoro KaHana

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

BbI60p BXOAHOIO KaHasa BHELHEro
BHewHwn (EXT) | 3anycka (EXT TRIG) B kauecTBe
WNCTOYHMKA NYCKOBOrO CUrHasa

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

(Odd Field)

MapameTp meHI0 Aeeriis OnwucaHne
3HayeHuA
NTSC Bupeocurnan craHpapta NTSC
Cranpapt (Type)
PAL BupeocurHan ctaHgapra PAL
Mo kaxpgon 3anycK no CUHXPOUMMYNbCy
ctpoke (All lines) | kaxpoi cTpokn
Bbi6op CTpOKM | 3anyck No CHXPOUMMYNbCY
(Line Num) 3alaHHOW CTPOKM
CrHXpOHM3aLma
(Sync) HeueTHoe none | 3amnyck nNo cHXpPOMMMYbCy

He4yeTHOro Kagpa

YeTHoe none
(Even Field)

3anycK no CUHXPOUMMYNbCY
4eTHOro Kagpa

Homep cTtpoku

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

(Line Num)
perynatopa MOXXHO HaCTPOUTb
HOMep CTPOK

Hasaa (Back) Bo3BpalueHyvie Ha npeabiayLLyio

CTPaHuLYy MeHio

Ha pucyHke 36 npeacTaBieH Buj AuUcnien npu BbIbope pexuma 3anycka
No CUHXPOUMNYSIbCY CTPOKM BUAeoCUrHana cuctembl PAL.

| |

I
|
(L

“ CuHxpoHu3aLMs
I
i
\[ [l “\
|

|

o kaxoi crpore.

T| oAt

Puic. 36 3amyck Mo CMHXPOVMMYIbCY CTPOKM BUAEOCUTHANa




Ha pucyHke 37 nokasaH Buj gucries B pexume 3arycka no CMHXpoum-
nynbCy Kajipa BuaeocurHana.

TRIGED [M)

Cunxponauys

Uertioe none

Pnc.37 3aI'IyCK no CMHXpoumMnynbCy Kafapa BugeocurHana

10.5 MoouepepHbiii 3anyck (Alternating)

Mpw BbIGOPE 3TOro pexrMa 3anyck oCyLecTBAAETCA NO CUrHaNaM C AByX
BXOAHbIX KaHaNI0B. PeXu1M nooyepeHOro 3anycka npefHasHayeH ansa Habnto-
[eHVA ABYX CUTHANIOB C HECOrNacoBaHHbIMM YacToTamu. Ha pucyHKe Huke no-
KasaH BUA oCLMINIorpaMm Npu nooyepefHom 3anycke. OnmcaHe MeHto 3Toro
pexnma nprseseHo B Tabnuue 17.

TRIGED (M 200y 5 oo
Tun

Moouepen

Puc. 38 HabniopeHuve aByx CUrHaOB C Pa3HbIMI YaCTOTaMU B PEXVME
nooyepefHOro 3anycka
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MeHt0 HacTpoIKK NooyepeHOro 3anycka (ctTpaHuua 1) (tab. 17):

JoctynHble

MNapameTp meHo OnuncaHne
3HaueHuA
Moouepen

Tun (Type) (Alternet)

Bbi6op KaHana
(Source)

KaHan 1 (CH1)

Bbl6op nepBoro kaHana (CH1) B
KayecTBe TeKyLlero

Kanan 2 (CH2)

Bbi6bop BTOpOro KaHana (CH2) B
KauecTse TeKyLlero

Pexxum (Mode)

®OpoHT (Edge)

Bbibop pexnma 3anycka no GpoHTy

Mmnynbc (Pulse)

Bbi6op peXkuma 3anycka no
LSIUTENBHOCTY UMMYNbCa

HaknoH (Slope)

BbiGop pexuma 3anycka no
CKOPOCTY U3MEHEHVS CUrHana

MNocToAHHaA cocTaBnaoLwan

MocTt (DC)
NYCKOBOTO CMrHana otcekaeTca
M noctosHHas, 1 nepemMeHHas
MNepem (AC) cocTaBnAoLMe NyCKOBOro CUrHana
nponyckatoTtca
OTceKaloTcA HU3KOYaCTOTHbIE
Mopasn HY
Pa3Bsska . cocTaBnAoLMe NycKOBOro CUrHana
. (LF Reject) .
(Coupling) (c yactoTon Bbiwe 80 Kl
OTCeKaloTCA BbICOKOYACTOTHbIE
lonasn B4 cocTaBnfAoLMe NyCKOBOroO CUrHana
(HF Reject) e my
(c vactoTon Huxe 80 KIL)
OTceKaeTcsa BbICOKOYACTOTHbIN
MNMopasn wyma
X X LUYM, YMEHbLIAETCA BEPOATHOCTb
(Noise Reject)
NIOXKHOTO cpabaTbiBaHMA 3anycka
Cnepytownia
(Next) Mepexop Ha cnepyioLLyto CTpaHuLy
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MeHt0 HacTpOIKK NooyepeHOro 3anycka (cTpaHuua 2) (tab. 18):

MNapameTp meHo ARERTILTS OnuncaHne
3HaueHun
Pactywwi (Rise) | 3anyck no HapacTatowiemy GpoHTy
Tun ¢poHTa Cnapaowmnin
(Slope) (Fall) 3anyck no cnapatotiemy GpoHTy
®ponT (Rise-Fall) 3anyck, Kak no HapacTalolemy, Tak
1 no y6biBatoLemy GpoHTy
Hasaa (Back) Bo3spalleHne Ha npeabigyLyto
CTpaHunLYy MeHo

10.6 3apepKKa 3anycka
Bbl MOXKeTe perynmpoBaTh BeMUMHY 3afepXKi 3anycka Ansa HabnogeHus
CJIOXKHbIX OCLANorpamMm (Hanpmmep, nocnefoBaTeNlbHOCTelN UMMY/bCOB). 3a-

[lep>KKa 3amnycKa — 3T0 Bpems OXMAaHUs, Mo NCTeUYeHUN KOTOPOro CTaHOBMUTCA
BO3MOXEH MOBTOPHbI 3amyck. [lo 3Toro MomeHTa ocumnnorpad 6nokupyer

BO3MOXHOCTb 3anycka.
OnucaHve onepauuii ¢ pasfiMyHbIMU PeXMMamu 3arnycka:

1

Crnefiya npoueaype CYHXPOHM3aLUUM OBbIYHOTO CUrHana, Bbibepute pe-

XKUM 3anycKa no GpPOHTY, ICTOYHUK MyCKOBOrO CUrHana 1 HakfloH GpoHTa
B MeHIo ynpasneHua 3anyckom TRIG MENU. Otperynvpyiite ypoBeHb 3a-
nycka Takum 06pa3om, 4To6bl OBUTLCA MaKCUMasbHO ¢(Tab UAbLHOro OTo-
6pakeHVA OCLMANOrpaMmbl.

HaxmuTe kHonky HORI MENU B 30He ynpaBneHus ropu3oHTanbHOM pas-

BepTKOﬁ ANA BblI30Ba COOTBETCTBYOLWErOo MEHH.

OTperynupyiite Bpemsa 3afep>KKu C MOMOLLbI0 MHOrOdYHKLMOHANbHOrO

perynaTopa, Tak 4Tobbl MONYUUTb Hanbonee CTabUbHYIO OCLIIOrPaMMy

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

MeHio HacTpOKKM 3aaepKKu 3anycka (Tab. 19):

MapameTp meHI0

[octynHble
3HayeHuA

OnucaHne

OkHo (Expand
Windows)

BKJ1(ON)/ BbIKI
(OFF)

BkntoyeHne ocHOBHOM
rOPU30HTASIbHO LUKaslbl
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Mpw BbIGOPE 3TOrO 3HAYEHUA NpU
Main time perynuposke 6yaeT MeHATbCA
OCHOBHafA ropn30HTasbHas LWKana

Mpw BbIGOPE 3TOrO 3HaYeHUA
npw perynnposke byget

Extend time MEHATbCA rOPU3oHTaNbHasnA
LIKana yBenmnyeHHoro ¢pparmeHTa
oCLUNIOrpamMmmbl

Time Base

BKkntoueHvie pexnma ysenmyeHus

XY pexnm -
dparmeHTa oCcLMANOrpPamMmmbl

PerynvpoBka BenvumnHbl 3aepku
- 3anycka MHOrodyHKLMOHaNbHbIM
perynatopom

3apepxKa
(HoldOff)

Hanpumep, ecnn Bbl XOTUTE MPOU3BECTN CUHXPOHM3ALIMIO CEPUN NMMYSIb-
COB MO NePBOMY UMMYSbCY, YCTAaHOBUTE BPEMA 3afieP>KKM, COOTBETCTBYOLLee
LNINTENBHOCTYN 3TON CEPUN MMMYSIbCOB, KaK MOKa3aHo Ha pUCyHKe 39.

YBETMMEHVE

Ouio
n il [
Time Base

Main Time

XY pexum

BLIKT

Puc. 39 Ucnonb3oBaHre GyHKUUM 3aepKKN ANA CUHXPOHM3ALMM CNOXKHOWN
ocuMNorpaMmbl

10.7 OnpepenexHnsa
1) WCTOYHMK NYCKOBOrO CMrHana: 3amyck MOXeT Mpou3BOAMTLCA MO CUrHa-
namM OT pa3fINYHbIX UCTOYHMKOB: BXxoaHOro KaHana (CH1, CH2), BHewwHero
3anycka (EXT), mecTHOI anekTpoceTu.
+ BxopHoit kaHan. CTaHAAPTHBIM MCTOYHUKOM MYCKOBOTO CUFHasa CIy»Xut
BXOAHOW KaHan (Mo6oi 13 nmetoLmxca). BoibpaHHbIii ICTOYHUK NCMONb-
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2)

3yeTcA 1A 3anycka He3aBKUCKMMO OT TOro, OTObpaXKaeTcA NN cUrHan ot
Hero Ha fucnnee uin Het.

BHewwHunI 3anycKk. OTOT TUN UCTOYHMKa MYCKOBOrO CUrHana nossonser
NPOU3BOAUTb 3amnyck OT TPeTbero KaHana, NpuUHMMasa fJaHHble No AByM
apyrum. Hanprimep, Bbl MOXeTe WCMOJb30BaTb BHELIHWU reHepaTop
CUHXPOHU3MPYIOWMX UMNYSIbCOB WAN CUTHAN M3 U3MepAeMol Lenu.
BHeLwwHMI 3anyck Npon3BOAUTCA MO CUrHaNY, KOTOPbIV NOAAeTCA Ha BXOA,
EXT TRIG. B pexume EXT curHanbl ncnonb3yotca 6e3 AonofHUTENbHbIX
npeobpasosaHuii. Mpu 3TOM JoNycKaeTcA ypoBeHb CUrHana B npeaenax
oT-3Bpo+3B.

3anyck ot anektpocetu (AC line trigger). 3ToT pexmum ob603HavaeT uc-
nosib3oBaHWe AJiA 3anycka CUrHana oT MecTHoW anekTpocet. OH no-
3BOJSIAET AOCTWYb CTAaBUIBHON CMHXPOHU3aLUW U HabnoaaTb CUrHanbl,
CBfi3aHHbIE C 31eKTPOCETbIo, HanprMep, B3aUMOCBA3b MEXAY OCBETH-
TeNbHbIM 060PY0BaHVEM M MUTAKOLLVIM 060PYAOBaHNEM.

.

.

Pexum 3anycka: onpegenser pexum paboTbl ocyunnorpada B oTCyTCTBUE
MyCKOBOTO 3arycka. B sgaHHOM ocuyunnorpade npesycMoTpeHbl TpU pexu-
Ma 3arycKa: aBTOMaTUYeCKUI, HOPMasbHbI U OfHOKPATHbIN.

.

ABTOMaTMuecKnii 3anyck. Cuctema NPOM3BOAUT BbIGOPKY AaHHbIX A
MOCTPOEHNS OCLMIIONPaMMbl [jaXe B OTCYTCTBME MYCKOBOrO CUrHana.
Ha pucnnee otobpaxaetcs wKana BpemeHHoi pa3sepTku. Korga mo-
ABMIAETCA MYCKOBOW CUTHAJI, CUHXPOHM3ALVMs aBTOMATUYECKN HaurHaeT
OCYLLeCTBAATLCA MO 3TOMY curHany. lMprmeyaHve: Korga B aBTomMaTtn-
UECKOM PEeXMe 3arycKa ropu3oHTasbHas pa3BepTka OCLMIIorpaMmbl
ycTaHoBfieHa Ha 100 Mc/Aen unm meHblue, ocyuniorpad He byaet pearn-
poBaTb Ha MyCKOBOW CMrHaIl.

HopmanbHbilt 3anyck. B aTom pexxvume ocumnnorpad nponsBofuT Bbl-
60PKy AaHHBIX A OCLMIIIOrPaMMbl, TOJIBKO €C/IN BbIMOJSIHSIOTCS YCI0-
BUA 3arMycKa. B OTCcyTCTBMe MYCKOBOro CurHana cuctema npekpatjaer
PerucTpupoBaTh AaHHbIE U HAXOAWUTCA B OXugaHuu. Mpu nossneHnn
MyCKOBOTO CUrHasa Bbibopka 1 0TobpaxeHune AaHHbIX BO30OHOBAETCA.
OpHOKpaTHbI 3amnycK. B 3ToM pexxume nocne ogHOKPaTHOrO Haxarus
KHonku Operation ocuyunnorpad NepexoauT B PeXnM OXnaaHus 3any-
cKa. Korga npuxogut myckoBow curHan, ocuunnorpad npor3BOAMT Bbl-
60pKy, OTO6PaXKaET Ha ANCIIEe 3apPerncTPUPOBaHHYIO OCLMNIOrPaMMy
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, NMpeaycMOTPeHHble KOHCTPYKLMein ocuunnorpada: no noctosHHomy
TOKY, MO NepeMEHHOMY TOKY, C OTCEYEHVEM HU3KUX YACTOT 1 C OTCEYEHUEM
BbICOKMX YaCTOT.

DC (cBA3b MO MOCTOSHHOMY TOKY): MPOMYCKaloTCA BCE COCTaBnsoLme

curHana.

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

LLan 1 0CabnATCA KOMMOHEHTbI CUrHaa ¢ YacToTol Huxe 400 .

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

AHHaA COCTaBNAOLWAA, Y OCNABGNAIOTCA KOMMOHEHTbI CUTHANA Ha YacTo-

Tax Huxe 80 K.

High Frequency holdoff (nopaBneHue BbiCOKMX YacToT): ocnabnsaTca

KOMMOHEHTbI CMrHana Ha yacTtoTax Bbiwe 80 K.

4) TMpepBapuTenbHbIii 3anyck (pretrigger) n 3anyck c 3apepxkoi (delay
trigger): CnyKuT ANA 3anycka perncTpaummy AaHHbIX, NOMYYEHHDBIX A0 VN
nocsie MOMeHTa NyckoBOro cobbIThsA. MOMEHT 3anycka, Kak npaswuo, ycTa-
HaB/MBAETCA B LEHTPe AWCMIIeN MO ropr3oHTaNbHOM ocu. B aTom cnyvae
1IMeeTCs BO3MOXKHOCTb Habnoaatb curHan B npegenax natm (Mnm wectn)
JeneHuid Jo 1 nocne 3anycka. /icnonb3yite perynsatop noaoXeHUs mMo-
MeHTa 3anycka Mo ropr3oHTanu AN HaCTPONKY FOPU3OHTANIbHOrO CMme-
LLIeHNA OCLMNOrPaMMbl, NMO3BONAIOLLErO MOAYyYmnTb 60sblue HGOPMaLMn
nepep 3anyckom. Habnogas aaHHble nepep 3anyckom, MOXHO MONy4YnTb
npeAcTaBneHne 06 ocLMANorpaMme Ao BO3HUKHOBEHMA MyCKOBOrO COObI-
TA. Hanpumep, Bbl MOXeTe 06Hapy»WTb BCMECK, MPOUCXOAALMIA B MO-
MEHT NOAKIIIOUEHNA UCCIIERYEMOI CXEMbI K MUTaHMI0. HabntoaeHue v aHa-
JIN3 faHHbIX JO U NOCAe 3amycka MOryT NOMOYb BaM YCTaHOBUTb NPUYNHY
BCM/lecKa.

.

11. Cuctema BbIGOPKN AAHHbIX

Kak nokasaHo Ha pucyHke Hue, kHornka ACQUIRE B 30He ynpaBneHua AB-
nAeTcA GyHKLMOHaNbHOWN KHOMKOW CUCTEMbI BBIODOPKU AaHHDBIX.

__—.

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 CUCTeMbI BblGOP-
KU BaHHDBIX. 3TO MEHIO NMO3BONAET HACTPaNBaTb PEXIM HAKOMEHNA AaHHbIX.

MeHto cuctembl perncTtpauuu (tab. 20):

MNapametp [octynHble Onuncanme
MeHI0 3HayeHua
Ocuunnorpa¢ nponsBoanT peructTpawuio
Bbi6opka 3HAUEHWIA CUrHana 1 CTPOUT MO HUM
(Normal) ocuMNorpammy Yepes paBHble
NPOMEXYTK/ BpeMeHn
BkniouaeTca pexnm pacrno3HaBaHUA
NVIKOBbIX 3HaYeHUIA. B 3TOM pexrime
. ocuunnorpad BbIABNAET MaKCMarbHble
Mnkosbin
Peak) 1 MUHUMaJbHbIE 3HAaYEeHUA BXOAHOTO
( CUrHana Ha KakjoM 1HTepBasne BbI6OPKM 1
MNCMONb3yeT 3TV 3HaYEeHUA A1A MOCTPOeHNA
Peskim oCUMNNOrPamMmbl.
(Mode) Ocuunnorpad HakanaMBaeT HECKONbKO
Bbicok OCLMNNOrPamMm 1 BbIUUCTACT X
paspeL ycpefHeHHOe 3HayeHMe, a Ha
(High Res) [ncnnee oTobpaxaeTca ycpefHeHHas

ocymnnorpamma

Yncno ocumnnorpamm, no KOTOpomy
NpOBOAUTCA YCPeAHeHWe, 3aAaeTca C

YcpepH NMOMOLLbI0 MHOTOGYHKLMOHaNbHOIO
(Average) perynatopa ynpaeneHus. 3To YACo
BbIGVPAETCA KaK CTeneHb C OCHOBAHMEM 2,
To ecTb 2,4, 8,16, 32, 64, 128, 256.

Peanbroe Pexx1m BbIGOPKYM AaHHbIX B peanbHOM
Pexm Bpema BpemMeHu P i
BbIGOPKM (Real Time) | ®P
(Acquire
DKBMBANIEHT .
Method) . PeXx1m 3KBVBaneHTHOM BbIBOPKM AaHHBIX
(Equivalence)
YcTaHaBnvBaeTCA ObICTpan perncrpauyus:
PEXNM BbICOKOW CKOPOCTN OGHOBMIEHNS
BbicTp BKJ1 (ON) .
I/I306pa)KeHI/IF| Ha 3KpaHe, N03BoNAWNN
BbIOOp (Fast nyyle HabnoaaTb AMHAMUKY CrHana
Acq)

BbIKJ1 (OFF) | BbicTpas pernctpaums BbikoYaeTca



V13mMeHAA napameTpbl BbIGOPKM CHrHasa, MoXHO HabsofaTb COOTBETCTBY-
IoLVie N3MEPEHNA OCLMNOrPaMMbl Ha Ancniee. ECn curHan copepKuT 3Ha-
YUTENbHbIN LYM, @ BbIGOPKa NPov3BOANTCA 6e3 ycpeAHeHUs, NprmMep ocL-
JIOrpamMMbl MOKa3aH Ha pUCyHKe 41. B pexxrme BbIGOPKM C ycpeHEHVEM Mo 8
ocLMnNorpamMmam TOT XKe CUrHan byaeT BbIrMAAETb, Kak MOKa3aHOo Ha PUCYHKe
42.

D o

¥ - 1.00000ktz

/| Perom susbopin

Boicrp B6op.

BLIKT

¥

Puc. 41 Ocumnnorpamma B pexunme BbI6OpKY 6e3 ycpegHeHus

CBOP AHHBIX
F:999.99720Hz Pexam
N L Vepemn

Yepenpenie

/| Pexam axibopn

* Oxammanent

BticTp uibop

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

MpumeyaHusa:

« Wcnonb3ynTte pexum Bbibopku B peanbHoM BpeMeHU (Real time sampling)
ANA HabnoaeHVA OfMHOYHBIX CUTHANOB;

«  Wcnonb3ynTte pexnm skBmBaneHTHon Bbibopkm (Equivalent sampling) ans
HabnioileHNA BbICOKOYACTOTHbIX NEPUOANYECKIX CUTHANOB;

«  Bo n3bexxaHne ob6pa3oBaHVsA CMeLaHHO ormbatoLen crrHana Bbibupaii-
Te peXum pacrno3HaBaHus NukoBs (Peak Detection);
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« [lnAa nopaeneHus 6enoro Wyma B OTOOpakaeMoOM CUrHane UCnonb3yii-
Te peXrM BbIOOPKM C ycpeAHeHMeM, NocsiefoBaTeNIbHO yABarBasA YMCIo
ycpeaHeHuin. B KauecTBe umcna ocymanorpamm, No KOTOPbIM NPON3BOANT-
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-
NeHTHaA BbibopKa;

Pexxum BbIGOPKM B peasibHOM BpemeHu. B 3Tom pexvme ans popmu-
POBaHMA OCLUANOrPaMMbl CUCTEMA NPOV3BOANT BbIGOPKY AaHHbBIX Yepes paB-
Hble MPOMEXYTKM BPEMEHN. PeXnM ncnonb3yetcs Ansa HabnogeHus nobbix
CUrHanoB C YaCToTaMu B Npefenax YacToTbl ANCKPeT3aLnm;

Pe)xum s3KBUBaNeHTHO BbIGOPKU. 3TO pexrm NoBTopsAtoLLenca Bbibop-
K1, obneryalolwmnii fetanbHoe NCCefoBaHre NepUoANYecknx curHanos. OH
MOeT UCMONb30BaTbCA AN HAGNIOAEHUA NEPVOANYECKNX CUTHAMIOB C YacTo-
TaMw 3a Npeaenamy MakcMmasbHO YacToTbl ANCKPeTMU3aLmMm ocuunnorpada;

PeXxum pacnosHaBaHusA NUKOBbIX 3HaYeHMIA. B 3TOM pexume ocumnno-
rpa¢ BbIABAAET MaKCUMarbHbIe N MUHVMabHbIE 3HaYEHWA BXOAHOTO CUrHana
Ha Ka)k[oM NHTepBarne BbIGOPKY 1 UCMOSNb3YeT 3TV 3HaYeHNA ANA NOCTPOEHNA
ocumnnorpamMmbl. B 3tom pexume ocumnnorpad nosBosseT 3aperncTpupo-
BaTb U OTOGPA3UTb Y3KMe NMMYSbCbl, KOTOPbIE MHAUe OKasanucb Gbl npony-
LLieHbl B pexume BblI6opKy. LLlymoBaa coctaBnaioLas oCLMINOrpaMmbl B STOM
pexnume ycunmnBaeTcs;

Pexxum BbicoKoro paspetueHuns. Ocuunnorpad ycpeaHaet bnuxanwne
TOUKM 3aPETNCTPMUPOBAHHOMO CUTHaNa, YToObl YMEHbLINTD Genblii WyM, Npu-
CYTCTBYIOLMI I BO BXOAHOM CUTHane U oToOpasuUTb Ha SKpaHe CraKeHHY
ocuunnorpammy;

Pexxum ycpegHeHna. Ocumnnorpad HakanamBaeT HECKONbKO OCLMANO-
rpamm 1 oTobpakaeT Ha ANCIIIee Pe3ynbTaT NX YCPeAHEHUA. DTOT PeXMM Mo-
3BOJSIAET YMEHbLUNTb Genblii Lym.

12. Cncrema otobpakeHus

Kak nokasaHo Ha pucyHKe Huxe, KHonka DISPLAY B 30He ynpaBneHus ABe-
nAeTcsA GyHKLMOHANBbHOMN KHOMKOW CUCTEMbI OTOOPaXKeHNs.
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o————s
fCURSOR1 (DISPLAY1 fUTILITY1 ( AUTO 1
SELECT

Puc. 43 OyHKUMOHanbHas KHOMKa HaCTPOMKIM CUCTEMbI OTOBPaXKeHNA

MULTIPURPOSE RUN
MEASURE| [AcCQUIRE | [sTOrRAGE
STOP
6—‘

HaxxmmTe kKHonky DISPLAY gna Bbi30Ba MEHIO HaCTPOWKM CUCTEMbI OTO-
6pakeHus, onMcaHHOro B (Tabnuue 21-22). 3To MeHI0 NO3BOJIAET HaCTPauBaTb
peXnM oToOpaKeHns.

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

MapameT OCTYMHble
P P Aocry OnucaHne
MEeHI0 3HayeHuA
.| Mpwn nocTpoeHnn ocuunnorpammbl
BekTopHbIN p P 4 P .
CMEXXHble TOUKM M3MEPEHHbIX 3HAUEHUI
o (Vector)
opmat CUrHana coefjuHAITCA OTpe3KaMmn
(Format)

ToueuHbIn Ha aucnnee oto6pakaloTcs TONbKO TOUKM
(Dots) V3MEepPEHHbIX 3HAUYeHWI CUrHana

YcTaHoBKa BpemMeHU nocnecseyeHus
BbIKJ1 (OFF) - nocnecseueHne OTKNIOYEHO;
AsTO (Auto) - aBTOMaTNYeCKan HacTpoWika
BPEMeHM MociecBeveHus;

T nocnecs KopoTkoe (Short persist) — kopoTkoe
(Persist time) BpeMmA nocnecBeyeHuns;
InnHHoe (Long persist) - anMHHOE Bpema
nocnecseyeHns;

BbeckoHeuHoe (Unlimited) - 6eckoHeuHoe
Bpems Noc/iecBeyeHus.

OTob6pax
YcTaHOBKa BpeMeHV 0TOOPAXKeHVS MEHIO:
meHto (Menu
. 1¢,10¢, 20 ¢, PykoBoacTts
display)
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HaCTpOVIKa BPEMEH BbIKJTIOYEHUA dKPaHa

Onut 3actaB YctaHoBKa BpemeHu: BbIKJ1/OFF (3kpaH He

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

(Cﬁ;i))nommm Mepexop Ha cnepytoLLlyio CTPaHULY MeHIo

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

MNapametp
MeHI0

[ocTynHble
3HayeHuA

OnucaHve

Apk curHana
(Wave

10%-100%

HacTpoiika ApKOCTU OCLMIorpamMmmbl

Intensity)
ApkocTb
cetku (Grid 10%-100% | HacTpolika ApKOCTU KOOPANHATHOW CETKM
brightness)
MopceeTka o o .
(BackLight) 10%-100% | HacTpolika ApKOCTU NOACBETKMN AnCnnes
flonnan OTO6paxkeHve NOHOM CETKM
(Full) P
Cerka (Grid) OTobpakeHne KOOPAUHATHON ceTKU 6e3
CeTka nepekpecTua
(Graticule) Mepekpect | OTo6paxkeHne nepekpectus 6e3
(Cross Hair) | koopanHaTHOW ceTKn
Pamka OTob6paxkeHvie pamKkm 6e3 KOopAUHATHON
(Frame) CeTKM 1 NepeKpecTua
Hasag Bo3spalleHne Ha NpeabiAyLlyIo CTPaHWLYy
(Previous) MeHI0

KntoueBble MyHKTbI:
Tun otobpaxeHua. B pexume BeKTopHOro otobpakeHus (Vector) cmex-
Hble TOUKM 3aPervcTPUPOBAHHON OCLIMIONPaMMbl CO@VHAIOTCA MHUAMU. B
pexume ToueyHoro otobpaxeHuna (Dots) Ha aucnnee oTobpaxaloTca TONbKO

TOUKN.
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13. ABTOMaTn4YecKne nsmepeHus

MULTIPURP

SELECT

OSE{
I

—

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

| Sp—

f e d (CURSOR1 (DISPLAY1 (UTILITY1 (AUTO}

Puc. 44 OyHKUMOHanbHan KHOMKa aBTOMATUYEeCKX U3MepPeHNi

Haxmute kHonky MEASURE, 4To6bl BbI3BaTb MEHIO M3MEPEHWIA.

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

MNapametp

[HocTynHble

OnuncaHne
MEHI0 3HaueHun
MaBHbIN KaHan 1 (CH1),

BbI6Op rnaBHOro KaHana B kauectse
2KpaH Kawan 2 (CH2), MNCTOYHMKA CUrHana
(MasterSrc) Matemat (MATH)

MopumH Kanan 1 (CHT),

BbI6Op NoAUvHEHHOro KaHana B
2Kpan Kawan 2 (CH2), KauyecTBe NCTOYHMKA CUrHana
(SlaveScr) Matemat (MATH)

Bee BbIK/ (Off) iz;pblsae‘rca OKHO OTObpaXkeHWs
epsieMbIX MapaMeTpoB

napametpbl

(All Para) BK1 (On) MosBNAeTCA OKHO OTOOPaAKEeHs

n3mepAaemblX napameTpoB

Monb3 napam
(User def)

OTKpbIBaeTCA/3aKpbIBAETCA OKHO
BblGOpa M3MepAEMbIX MapamMeTPOB.
Korpaa OKHO OTKpbITO, BblGepuTe
BCe Tpebyemble NapameTpbl
NMOMOLLbI0 MHOTOGYHKLIMOHANbHOTO
perynatopa. HaxxmuTe KHOMKy
BblbOpa NapameTpoB NV KHOMKY
MENU, uto6bl 3aKpbITb MHTEPdEIC
Bblbopa napameTpoB.. CpeaHue n
JKCTpeMasibHble 3HaueHus byayT
OTOOpPaXKeHbl Ha SKpaHe.

Cnepytownia
(Next)

lMepexof Ha crepytoLLyo CTpaHNLy
MeHI0




MeHtio aBTOMATUYECKNX N3MepeHnii (cTpanuLa 2) (Tab. 24):

MNapameTp JoctynHble Onncanme
MeHI0 3HaueHun

BbibepuTe Tpebyemble Ana
Bbibop aBTOMATNYECKOro N3MepeHns
nHamKaT napameTpbl U3 34 BapuaHTOB C
(IndicatorSel) NMOMOLLbI0 MHOTOGYHKLMOHANBbHOTO

perynstopa

BbIKJT (Off) OTKnioueHne GyHKLMN MHAVKALMN

NHamkaTop
(Indicator) NHAvKauma namepaembix
BKJ1 (On) napameTpOB B peXxnme peanbHO-ro
BpeMeHU
Ounctutb OuncTKa BCex Nonb30BaTeNbCKIX
(Clear) napameTpos
BbikntoueHne GyHKLUM CTaTUCTUKN
Cratnctuka BbIK/1 (Off) n3mepeHnii
(Measure
Stat) BK/1 (On) BknioueHve GyHKLMM CTAaTUCTUKIN
N3MepeHUi
Hasan Bo3sBpalyeHuve Ha npefpl, 10
(Previous CTpaEm:; MeHI0 PR
page)

13.1 NapameTpbl HanpAXeHnA
MapameTpbl HanpAXeHWsA, JOCTYNHble ANA aBTOMATMYEeCKOro usMepeHus

ocumnnorpada RGK DO-502, BkntouatoT:

Max: MakcMManbHOe Hanps)KeHne — Pa3HOCTb 3HaUYeHWA CUrHana B BbIC-
e ToYKe ocumMnIorpamMmmbl 1 Hynesoro noteHumnana [GND];

Min: MUHMManbHOe HanpsAXeHre — Pa3HOCTb 3HaYeHNA CUrHana B HU3LWeNn
TOUKe OoCLMIIorpaMmbl 1 Hynesoro noteHumana [GND];

High: HanpsxeHne BepLIMHbI UMNY/bCa — MaKCManbHoe cTabuibHoe Ha-
npsKeHe;

Low: Hanps»KeHne OCHOBaHMA NMMYibCa — MAHUMAaJTbHOE CTabubHOe Ha-
npsKeHe;

Middle: cpeaHee apridpmeTUECKOE BEPXHETO U HNXKHETO YPOBHA OCLUIIO-
rpamMmbl Ha SKpaHe (NosIoBUHa aMMInTyAbl);
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«  Pk-Pk: pasmax — pa3sHOCTb MakKCUMManbHOrO U MUHMMANbHOTO 3HauYeHWi
curHana (Max-Min);

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

« Mean: cpeaHee - ycpefjHeHHana aMnNanTyaa CUrHana;

«  CycMean: cpefiHee 3a Mnepuop — amMnaUTyAa CuUrHana, ycpeaHeHHasa 3a
ofiMH nepuop;

«  RMS: cpepHekBafpaTuyHoe HampsxeHue - 3pdeKTUBHOE 3HaueHue.
CpepHekBagpaTMYHOE 3HayeHVe NepeMeHHOro HamnpsXeHVA 3a nepuoj
COOTBETCTBYET MOCTOAHHOMY HaMpPSXKeHWIO, MPOU3BOAALLEMY SKBMBASIEHT-
HYI0 SHEPTUIO 3a TOT e MPOMEXKYTOK BpeMeHU;

«  CycRMS: cpegHekBagpaTMyHOe HanpsXeHne 3a OAVH Nepunoa.

Overshoat )

(Vimax)

Preshoot)

Puc. 45 inarpamma napameTpoB HanpsxeHus

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

uunnorpadamu cepumn UTD2000, BKNtoYaloT:

« Period: neprop — AAUTENBHOCTb OAHOIO LMKNa KonebaHui 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 ybbiBaHMA 3aaHero GppoHTa MMMynbca — Bpems, 3a KOTOpoe CUr-
Han cnapaet ot 90% Ao 10% OT 3HaYeHnA Ha BepLUMHE UMMNYNbCa;

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

«  -Width: gnutenbHocTb oTprLaTENbHOIO MMMY/bCa — WWMPWHA OTPULATESTb-
HOro MMNynbca Ha ypoBHe 50% OT ero amnanTyAbl;
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Rise delay: 3apepkka HapacTatolero GpoHTa — Bpems 3afepKKn Hapac-
TawLLero GpoHTa CMrHana 13 BTOPOCTENEHHOTO MCTOYHUKA OTHOCUTENIbHO
HapacTatoLero GppoHTa 13 rMaBHOro NCTOYHNKA;

Fall delay: 3apep»Ka ybbiBatowero ¢ppoHTa — BpemMs 3afepKu yobisatoLLe-
ro ¢ppoHTa curHana 13 BTOPOCTENEHHOrO UCTOYHUKA OTHOCUTENbHO YObl-
BatoLero GpoHTa 13 rMaBHOIO UCTOYHNIKA;

FRFR: Bpems mexpay HapacTatowmm GpoHTOM NepBOro MMMysbca CMrHana
1 1 HapacTaoLym GPOHTOM MEPBOTO UMMY/bCa CUTHaNa 2;

FRFF: Bpema mexzay HapacTawowmum GpoHTOM NEPBOro MMMysbca curHana
1 1 HCNagaoWUmM GPOHTOM NEPBOTO MMMY/bCa CUrHana 2;

FFFR: Bpema mexay Hucnagaowmnm GpoHTOM NepBOro Mmnybca curHana
1 1 HapacTaLym GPOHTOM MEPBOTO UMMY/bCa CUTHaNa 2;

FFFF: Bpema mexay y6biBatoLmm GpoHTOM NepBOro MMnysbca curHana 1 v
HyCnagaowmnm GPOHTOM NepPBOro MMMybca CUrHana 2;

FRLF: Bpemsa mexnay HapacTalowwmum GpoHTOM NEpPBOro MMnysbca curHana
1 ¥ HCNagaoWUM GPOHTOM NOCIESHETO MMIYNbCA CATHana 2;

FRLR: Bpems mexxay HapacTaowmm GpoHTOM NepBOro MMMysbca cMrHana
1 1 HapacTaloWmm GPOHTOM MOCEAHErO MMMYbCa CUrHana 2;

FFLR: Bpema mexnay HapacTawowmum GpoHTOM NEPBOro MMnysbca curHana
1 ¥ HCNagaoWUM GPOHTOM NOCIESHETO MMIYNbCA CATHana 2;

FFLF: Bpema mexay HUCNagaowym GpoHTOM NePBOro MMMysbca CMrHana
1 1 HCNagaoWUM GPOHTOM NOCIESHETO MMIYNbCa CArHana 2.

Puc. 46 inarpamma napameTpoB BpemeHn

13.3 Npoune napameTpbl

+Duty: NnonoxuTtenbHbIN KO3GOULMEHT 3aMONHEHNA — OTHOLLEHUE Anw-
TeSIbHOCTU MOJIOXKMTEIbHOTO UMMy bCa K Nepuoay;

-Duty: oTprLaTenbHbIii KOSGPULIMEHT 3aNONHEHNA — OTHOLLEHWE ANNTENb-
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HOCTM OTPULIATENIBHOTO MMIYSbCa K NePUOAY;

« OverSht: NonoXwuTesbHbI BLIGPOC Ha GPOHTE MMMYIbCA — OTHOLIEHUE
(Max-High)/Amp;

-« PreSht: otTpuuaTenbHbii BoIGPOC nepes GPOHTOM MMMYSibCa — OTHOLIEHME
(Max-High)/Amp;

-« Area: [pousBeneHvie BpeMEHU 1 HAMNPSKEHNS /1S BCEX TOUEK Ha SKpaHe;

«  Cycle Area: MNpovi3BefeHe BpeMeHU 1 HanNpPsKeHNA ANA BCeX ToYeK 3a
OfVH Neprog;

«  Phase: Pa3HoCTb a3 curHasna B raBHOM 1 BTOPOCTENEHHOM UCTOUHUKAX.

14. KypcopHble nsmepeHus
Kypcopbl MOXHO MCMonNb3oBaTh ANA U3MEPEHNUA MPOMEXKYTKOB No ocn X

(Bpems) 1 no ocn Y (HanpsXKeHWe) Ha BbIGpaHHOW ocuumnnorpamme. Haxmute
kHonKy CURSOR ans Bxofia B MeHI0 KYPCOPHbIX U3MEePEeHUIA.

MULTIPURPOSE RUN
MEASURE ACQUIRE STORAGE SToP
———
{ |
- I CURSOR I DISPLAY uTILITY AUTO
SELECT | |

N e e o

Puc. 47 OyHKuUMOHaNbHasA KHOMKa KyPCOPHbIX M3MePeHNi

MeHio KypcopHbIX n3mepeHuii (Tab. 25):

MNapameTp meHo ARERTIGTTE OnucaHne
3HaveHuAa
Bbikn (OFF), . .
) Hactpowika tTuna nsmepsemon
Bpems (Time),
Tun (Type) BENUYUHbBI (BbIKSTIOYEHO, BpeMS,
Amnamrysa amnanTyaa)
(Amplitude) Y

Bbi6op pexxnma nepemeLlleHmns
Kypcopa. Ecnu Bbibupaetca
HezaBucumbiin | HezaBucumbli pexknm (Independent
(Independent), | mode), Kypcop 1 1 Kypcop 2 MOXHO
CnexeHuve nepemeLyaTb No otaeNnbHoOCTU. Ecnn
(Tracking) BbIOMPAETCA PEXUM ClEXEHNA
(tracking), Kypcop 1 v Kypcop 2
nepemeLLaTca OfHOBPEMEHHO
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YcTtaHoBKa €ANHNLbl NU3MePEHNA

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

(Horizontal)

repu)
Kanan 1 (CH1), | Bblibop NCTOYHUKa M3MepAEMOro
NcTouHnK KaHan 2 (CH2), | curHana (nepsbiin kaHan CH1,
(Source) Matemar BTOpoOW KaHan CH2, pe3ynbrat
(Math) MaTemaTMyecKkon onepaymm)

14.1 OTo6pakeHne KYpCOPHbIX N3MepeHMNin

B pexxvme CURSOR Bbl MOXeTe nepemeLLatb Kypcop Mo OKHy 0TOOpaKeHus
ocunnniorpaMmm  Ha aucriiee. [pegycMoTpeHbl fBa Tuna  KypCOPHbIX
VN3MEPEHNN: N3MEPEHUNA HaNPAXKEHNA 1 BPEMEHN.

Perynunpyite nosnoeHune Kypcopa AY BpaLleHnem
MHOroQyHKLMOHaNnbHoro perynatopa. Hakmmte Ha MHOTOQYHKLMOHaNbHbIN
perynatop Ana nepeknoyeHna Ha Kypcop BY. Perynupyiwite nonoxenue
Kypcopa BY Takum e obpa3om, Kak u AY.

Ecnu BblbpaH pexum namepeHuin Tracking (oTcnexmnBaHue), BpalueHnem
MHOrodyHKLUMOHanbHOro perynatopa Kypcopbl AY u BY nepemelatorca
OAHOBpPeMeHHO. 3HaueHnA A 1 B cOOTBETCTBYIOT 3HAaUEHUAM HanpsXeHnA B
nonoxeHuax Kkypcopos AY un BY.

PasHocTb B-A npepcTaBnAeT coboii pasHOCTb MOTEHLUANOB MeEXAY
TOUKamn nepeceveHna Kypcopa AY ¢ ocuumnnorpammon u kKypcopa BY ¢
OCLMNIOrPaMMONA.

Mpy VM3MepeHnn MpoMexyTKa BPeMeHU napameTpbl oTobpakalTca B
JIEBOM BEPXHEM YrJly SKpaHa, Kak MOKa3aHO Ha PUCYHKe HUXe:

Vierounmg

Karant

Puc. 48 KypcopHble n3mepeHus BpemeHn
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LWkana X - Bpema. Perynupyite nonoxeHve Kypcopa AX BpalieHvnem
MHOroQpyHKLMOHaNbHOro perynatopa. Hakmmte Ha MHOrOGYHKLMOHaNbHbIN
perynatop Ana nepeksioyeHna Ha Kypcop BX. Perynupyiite nonoxxeHue
Kypcopa BX Takum >ke obpaszom, Kak 1 AX.

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

B-A npepcTtaBnAeT coboii  Pa3HOCTb 3HAYEHWIl, COOTBETCTBYHOLLMNX
nonoxeHuam Kypcopos A u B.

1/|B-A| npeAcTaBnseT coboii BeNMUMHY, 06paTHYI0 MPOMEXYTKY BPeMEHN.
[lna Toro e nepuopmyeckoro curHana, ecnnm AX n BX pacrnonokeHbl Ha
COCeiHMX HapacTawlmx GpoHTax, BenmunHa 1/|B-A| cooTBeTcTBYeT YacToTe
curHana.

WkanaY - HanpsxeHue. A/B npeacTaBnaeT co60i pasHOCTb HANPAXKEHUIA
Mex[y nonoxeHnem Kypcopa A/B 1 HyneBbIM ypOBHEM.

B-A npepcrtaBnaeT coboit pasHOCTb MOTEHLMANOB MeXAy MOMOKEHUAMMN
Kypcopa A n Kkypcopa B.

Mpyu M3MepeHUM HanpsXeHUA MapameTpbl OTOOpa)alTcA B JIEBOM
BEPXHEM YTy 9KpaHa, Kak NoKa3aHO Ha PUCYHKe HUKe:

TRIGED [M KYPCOP

Tun

Asnnvmyna

Pexm

ViTossng

Karant

Puc. 49 KypcopHble U3MepeHUs HanpsixxeHus

MpuMeyaHwie: pe3ynbTaTbl USMEPEHUA OTOOPAXKAKTCA B BEPXHEM JIEBOM
yrny sKpaHa.

15. 3anomunHaHue 1 BbI30B U3 NaMATN

OyHKUMA  3aNOMMHAHWA  MO3BOMAET  COXPaHATb  OCLMUIONPaMMBbI,
HacTpolikn ocumnnorpada 1 n306pakeHNs 3KpaHa BO BHYTPEHHEN MamaTu
Ny Ha BHewHem USB-HakonuTtene u Bbi3blBaTb U3 MaMATY COXPaHEHHble
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HacTpowkn 1 ocuyunnorpammbl. Haxxmmte kHonky STORAGE ana nepexofa K
nHTepdeicy HaCTPONKM GYHKLMI 3aMOMMHAHMA OCLMIIOrPAMM.

PR ——

MULTIPURPOSE { 1 RUN
measure| [ acauire | I [storace| 1| S5
| |
~

— e s

- (CURSOR\l (D\SPLAY] (UTILITY\l (AUTO}
SELECT

Puc. 50 ®yHKuroHanbHas KHomnKa 3anommHaHna STORAGE

15.1 CoxpaHeHue 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 TuMa COXPaHAEMbIX AaHHbIX 1 BONT B MEHIO COXPAaHEHNA HAaCTPOeK

MeHto GyHKLMM coXpaHeHNA HacTpoek (Tab. 26):

MNapameTp meHo ARERTIGTTE OnucaHne
3HaueHuA
HacTpoiika Bbi60op HacTpoek ocumnnorpada
Tun (Type) B KayecTBe TuMa coxpaHaembix
(Setup)
HaHHbIX
.| CoxpaHeHue BO BHYTPEHHIOI
BHyTpeHHMN
(DSO) namaTb ocyunnorpada (ao 20

Inck HabopoB AaHHbIX)
(Save Media)

CoxpaHeHue Ha BHewHuin USB

UsB HakonuTenb (Ao 200 Habopos
NaHHbIX)
Yoanutb Ypanutb (Delete): ynaneHnue
(Delete) COXpaHEeHHbIX Gpaiinos.

Nma dainna (File name): npu
COXpaHeHW JaHHbIX Ha USB-
HaKonuTeslb MeHI CMeHNTCA Ha
MEHIO peflJakTPOBaHUA Ha3BaHWA
danna

Mma daina
(File name)
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COXpaHEHI/Ie HaCTpoeK Ha

CoxpaHuTb (Save) .
BbIOPAHHbIV HOCUTENb JaHHbIX

BbI30B 13 NnamATK paHee
COXpaHEHHbIX HACTPOEeK
3arpysutb (Load) BO3BpaLlaet ocumnnorpad K
COXPaHEHHOMY COCTOAHMIO
HacTpoek

15.2 PepaktupoBaHue Ha3BaHus dpaitna

Korga B KauecTBe MecTa COXpaHeHusi HacTpoeK BbibpaH USB HakonuTenb,
MMA coXpaHeHHOro dalina MOXXHO OTpeAakTUpoBaTh. Haxxmute Ha anemeHT
MEHI0 COXpaHeHWAa HacTpoek «HasBaHMe», N Ha 3KpaHe MNOABUTCA OKHO
peAakTpoBaHUA Ha3BaHUA ¢alina, Kak NokasaHo Ha PUCYHKE HUXe:

Haaime

Capslock

5 ManGyea

Yaarems

Owicrin

Omnaerwrns

Momsepume.

Puc. 51 OKHO peaaKTMpoOBaHuA Ha3BaHuA dalina

Mepemelyarite Kypcop NOBOPOTOM MHOrOGYHKLIMOHaNIbHOrO perynatopa.
Haxvmaiite MHOrodyHKUMOHaNbHbIV perynatop, 4tobbl BbibpaTh 6YyKBY Mnn
undpy. Haxxmute kHonky F4 ans Bo3BpaTa B NpeAblayLLee MeHHo.

15.3 CoxpaHeHMe 1 BbI30B 13 NaMATN OCLUIOrpaMm

Haxxmnte 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 COXPaHEHNA OMOPHbIX OCLUIONPaMM.
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OnmncaHvie MeHIo OMOPHbIX ocuyuorpamm (1ab. 27):

JocTtynHble

MapameTp meHio OnucaHne
3HaYeHua
OnopHas BbI60p OMOPHbBIX OCLMIIOrPAMM
Tun (Type) BOJIHA B KayecTBe TuMna coxpaHaembix
(Ref Wave) IaHHbIX
OnopH A Bbi6op 3arpy3kum ocLmnnorpammbl
(RefA) B KaHan (onopHas BonHa A (Ref
OnopHas BonHa Source A)
(Ref Source)
OnopH B Bbibop 3arpy3kum ocLmnnorpammbl
B KaHan (onopHas BonHa B (Ref
(RefB)
Source B)
YpaneHve BbI3BaHHON 13 NaMATA
Close

ocuunnorpamMmmbl € 3KpaHa

CoxpaHuTb (Save)

ﬂepexou B MEHIO COXpPaHeHNA
ocunnnorpamm

3arpysutb (Load)

I'Iepexo,q B M€EHI0 BbI30Ba
ocuunnorpaMmm 13 namAaTn

OnvcaHre MeHI0 CoXpaHeHusa ocuuiorpamm (1ab. 28):

[HocTynHble

MapameTp meHIo SHaveHs OnucaHne
McTouHnk
SHHBIX CH1/CH2 BbI6op KaHana 4na coxpaHeHus
'?Channel) ocuMnNorpaMmbl
BHyTpeHHMI | CoxpaHeHWe BO BHYTPEHHIOW
Inck (DSO) namaTb ocyunorpada
(Save Media) USB CoxpaHeHue Ha BHewwHuin USB

Hakonutenb

HassaHue daina
(File name)

O6patutech K pasgeny 15.1
«PeflakTpoBaHue Ha3BaHuA danna»
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CoxpaHuTb (Save)

HaxmuTe 3Ty KHOMKY AnA
COXpaHEeHVA OCLMIIOrPaMMmbl

Hazap (Retern)

BosBpalleHmne Ha npeablayLyto
CTpaHuULYy MeHio

OnucaHe MEHIO BbI30Ba OCLMIIIOrPaMM 13 namaT (1ab. 29):

JocTtynHble

MapameTp MeHio . o OnvcaHve
BbI60p 3arpy3Kku ocumnnorpaMmbl
OFROEF;K)A B KaHan (onopHas BonHa A (Ref
OnopHas BONHa Source A)
(Ref Wave) OnopH B Bbi6op 3arpy3kum ocumnnorpammbl
(Re?B) B KaHan (onopHas BonHa B (Ref
Source B)
Onck BHyTpeHHUI | Bbibop mecTa xpaHeHus
(Save Media) (DSO)/USB BbI3bIBa€MOW OCLUNOrPaMMbl

3arpy3utb (Load)

HaxmuTe 3Ty KHOMKY A4 BbI30Ba
ocuMnNorpamMmbl U3 NaMATH

Hasapn (Retern)

Bo3BpalleHune Ha NpeablayLuyto
CTpaHunLy MeHo

15.4 CoxpaHeHme ¢aiinos AaHHbIX B popmare CSV

HaxmuTe kHonky STORAGE ans Bxofa B MeHI0 3arMoMyHaHWA 1 Bbi30Ba 13
namaATY, a 3aTeM HaxkmuTe KHonKy F1, uTobbl BblbpaTh dainbl AaHHbIX (Data
File) B KauecTBe TUMa COXpPaHAEMbIX OAHHbIX Y BOWTM B MEHIO COXPAaHEHUA
dalnoB faHHbIX.

MeHto coxpaHeHua GpaininoB faHHbIX (Tab. 30):

OCTYMHble
MNapameTp meHIo p‘SHal}leHVIﬂ OnucaHne
aitn naHH BbI6paHHbIN TUM COXPaHAEMbIX
Tun (Type) A [aHHbIX — $ain ¢ AaHHbIMY 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 An1s

CoxpaHuTb (Save
P ( ) COXpaHeHUA JaHHbIX

MpumeyaHue: anbl AaHHbIX MOXHO COXPaHATb, TOMbKO Korga K
ocyunnorpady noakioyeH BHewHui USB-HakonuTenb.

15.5 CoxpaHeHne N306pa)keHns 3KpaHa

[nAa coxpaHeHWA Tekyllero M3o6paxeHus 3SKpaHa B dopmate .bmp
Ha BHewHwui USB-Hakonutenb cnyut KHormka PrtSc. Tpaduueckuin dainn
B ¢dopmaTe .bmp MOXHO HenocpeAcTBEHHO OTKPbLITb ANF NPOCMOTPa
Ha KomrbtoTepe. Ty GYHKLUMIO MOXHO WCMOMb30BaTb, TONBKO KOraa K
ocyunnorpady noaknoueH BHewHuin USB-HakonuTenb.

16. Hactpoliika cepBNCHbIX GyHKUMIA

Haxmute KHonky UTILITY anAa Bbl30Ba MeHI0O HacTpPOeK CepBUCHbIX
CUCTEMHBIX GYHKLMIA.

MULTIPURPOSE RUN
MEASURE ACQUIRE STORAGE STOP

P————

Sl;CT (CURSOR} (D\SPLAVW EIEETL]J ( AUTO ]

Puc. 52 ®yHkumnoHanbHas kHonka UTILITY

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

OCTYrHble
MNapameTp meHo e OnucaHne
3HayeHua
Mepexop K MeHto KoHdUrypauyum
cuctembl. K Hell oTHoCATCA
Cuctem yctaH cm. (Tabnuuy
aBTOKaNMOPOBKa, CUCTEMHas
(System Config) 33)
nHpopMaLMA N 0UMCTKa
nHbopmauuu
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Language (A3bIK)

pycckumn,
AHMMINNCKNR,
KUTaNcKnm

Bbi6op fA3blka HTEepdeiica.
[locTynHbl pasHble A3bIKN

Mepexop K MeHto GyHKLMUM
[lonyckoBoro KoHTponsa PASS/

lopeH/HeroneH cM. (Tabnuupl

(Pass/Fail) 34-35) FAIL. O6patutech K pasgeny 16.1
«DyHKLMA JOMYCKOBOIrO KOHTPOSIA»
3a onucaHviem npoueaypbl.
MNepexop K MmeHto 3anucn

3anucb M. (Tabnuubl zcilgﬂZﬁrﬁaggA:;aOni’ZTmer

(Recorder) 36-37) paspeny 16.
OCLMNOrPaMM» 3a OMNMCcaHNeM
npouenypsl.

Cnepytownia MNMepexop Ha cnepyioLLyio CTpaHULY

(Next) MeHI0

MeHto cepBUCHb

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

[locTynHbie

MNapameTp meHio OnuncaHne
3HayeHuA
BbIKJ1 (Off) BbikntoueHvie yactotomepa
Yactotomep
(Cymometer)
BKJ1 (On) BkntoueHune yactotomepa
[eHepaTop NPAMOYrofbHOro
CuUrHana, yactota curHana Moxet
MeaHngp (Square) 6bITb BbIOpaHa 13 3HaueHuin 10
My, 100 Ny, 1 KMy, 10 KMy, a o
ymonuaHuto coctasnsaet 1 Kl
Mepexop K MeHIo ynpasneHus
AsTo BbI60p om. (rabnuuy aBTOMATMYECKNMY HAaCTPOMKaMM.
(AUTO set) 33) O6patunTech K pasgeny 16.3

«ABTOMaTUYeCKME N3MEPEHNA» 3a
onuncaHuem npoweaypbl

Hasapg (Previous)

Bo3Bpat Ha npeaplayLyio CTpaHuLy




MeHt0 HacTpoMKM KoHGUrypaummn cuctembl (Tab. 33):

OCTYTHble
MapameTp meHio focry OnucaHne
3HayeHus
SELECT 3anycKk GpyHKLMM aBTOKaNIMOPOBKM
Camokanuép
(Self Adj) OTKNoUEHVE GYHKLMN
MENU

aBTOKaNMObpPOBKMN

BbI30B Ha 3KpaH CCTEMHOW

nHpopmaL MK, BKNOYAA faHHble

0 MOJenNH, Bepcui annapaTHoOro
Cunct nHdo obecneveHuns, Bepcumn
(Version) onepaumroHHON CUCTEMbI U T.A.

Haxmute kHomnky MENU, 4to6bl

3aKpPbITb OKHO C CUCTEMHOM

nHdopmaumen
Ouunct nHpo CTpaHune CoXpaHeHHbIX B NaMATH
(Clear Info) ocuunnorpada faHHbIX

Bo3sBpalueHve Kk npefpl, em
Hazap (Back) MEHK’)) u PEABIAYLIEMY

16.1 OyHKLMA fonycKoBoro KoHTponsA (Pass/Fail)

QOyHKUMA [OMNYCKOBOTO KOHTpoOnsA «ropeH/He ropeH» («PASS/FAIL»)
no3BosifAeT NpOoBOAMTL MPOBEPKY BXOAHOrO CUrHama Ha COOTBETCTBME
3aflaHHOMY KpuTeputo. PesynbtaT npoBepkm «He roaeH» (FAIL) cooTBeTcTBYyeT
BbIXOAY CUrHana 3a npefesbl, 3afjaHHble KpUTepuem MpoBepKM, Toraa Kak
pe3ynbTtaT npoBepku «rofieH» (<PASS») NoKasbiBaeT, UTo CUrHan yaoBneTsopsaeT
3aflaHHOMY KpuTepuio. BbixogHoN pasbem fornyckoBoro KoHTpona (Pass/Fail
Out), pacnonoXeHHbIn Ha 3afgHei naHenu ocumnnorpada, BblAaeT curHan
pe3synbraTta JOMyCKOBOrO KOHTPOJIA.

Pass/Fail Out

Puc. 53 BbixogHOW pa3bem JOMYCKOBOro KOHTPONA
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HaxmuTe kHonky UTILITY a 3atem KHomnKy F3 ans Bbi3oBa MeHI0 GpyHKLMN

AOMYyCKOBOro KOHTPOA:

1)

2)

BkntoueHvie GyHKLUMM JONYCKOBOro KOHTponA. Haxmute kHonky F1 ana
HaCTPOMKM YCNIOBUA FeHepauuy CurHana pesynbTtata JOMYyCKOBOTO KOH-
Tpons;

[lnA HaCTPOWKM yCNOBUIA reHepaummn CMrHana, Haxmute KHonky F2. Mpn
Bbl6Ope ycnoBus «He rogen» (Fail), ocunnnorpad 6ynet reHepripoBaTb M-
nynbC Ha BbIXOLHOM UHTepdeiice 1 3BYKOBOI CUrHasn, €AY Pe3ynbTaTom
npoBepKu byaet «He rogeH». MNpu Bbibope ycnosus «rogeH» (Pass), ocumn-
norpacd 6yaeT reHepPrPOBaTb MMMYJbC HA BbIXOAHOM UHTEpPdENCe 1 3BYKO-
BOWI CUTHAS, €CNV Pe3ynbTaToM NPOBEPKU OyAEeT «rofeH»;

3) BbIGOp NCTOYHMKA CMTHana Ans JOMYCKOBOrO KOHTPOSIS: BOMANTE B MEHIO
bYHKLMM [ONYCKOBOrO KOHTPONA 1 HaxmuTte F3 ana Bblbopa NCTOUHUKA
curHana;

4) WHdopmauma o6 oTobpakeH pes3ynbTaToB: Ha Aucrniee otobpaxatorcs
pe3ynbTaThl NPOBEPKY;

5) Cnepgytowas cTpaHMLa MeHIo;

6) Hactpoliika ycnoBuii ocTaHOBKU NpoBepKm (Tabnumua 34);

7) HacTtpoiika NoOporoBoro 3Ha4yeHvs, BXOA B MeHI0 HaCTPOWKM NMOpPOroBoro
3HaueHus;

8) 3anycTute NnpoBepKy HaxaTnem KHonkm F1.

HacTpoiika ycnoBui ocTaHOBKM NpoBepku (Tab. 34):
MNapameTp meHo ARG OnucaHne
3HayeHus
ABTOMaTMUYECKan OCTaHOBKa
TeCTUPOBAHUA NOC/E AOCTUXKEHNA
lofileH Bpems | 3aAaHHOrO MOPOroBOro 3HAYEHNA
(Pass times) CcYeTumKoM rogHbix PASS
(yBoBneTBOPAOLMNX KPUTEPUIO
Tun 0CTaHOBKU nposepki)
(Stop Type) ABTOMaT/YeCKas OCTaHOBKa
TeCTMPOBaHVA Noc/e AOCTXKEeHUA
) 3a[}aHHOTO MOPOroBOr0 3HAYEHNA
Fall times
CcYeTUnKoM HerogHblx FAIL He
(yBoBNeTBOPAOLMNX KPUTEPUIO
npoBepKu)
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Ycnosue (When)

>=,

HacTpolika ycnosus ycTaHOBKM

HacTpowka noporoBoro 3HaueHuA

Mopor CyeTUVKa AN OCTAaHOBKM C
(Threshold) MOMOLLbI0 MHOTOPYHKLMOHANbHOTO
perynaTtopa
Bo3BpalyeHvie K npegpiayLiemy
Haszap (Back) MeHI0 (MeHI0 GYHKLMM [OMYCKOBOIO

KOHTpOnA)

HacTpoliika Kputepua fomnyckoBoro KoHTpons (tab. 35):

Mapametp HoctynHble OTIERTT
MEHI0 3HaueHuna
Bbi6epuiTe curHan us KaHana
OnopHasn Kanan 1(CH1), CH1, CH2 nnu REFA ¢ 3agaHHbIMK
BOJIHA KaHnan 2 (CH2), | ponyckamu Ha BepTUKasibHOEe 1
(Ref Wave) OnopH A (REFA) | ropusoHTanbHoe OTK/IOHeHMe B
KayecTBe ONOPHOro CMrHana
3arpysutb BbI30B 0nopHo ocuuniorpammbl
(Reload) 13 NamATn
Bbi6epuTe gonyctumoe
X Macka (X OTKJIOHEHVe MO ropuU3oHTanm ¢
Mask) NOMOLLbI0 MHOFOGYHKLIMOHaNbHOIO
perynatopa
Bbi6epuiTe gonyctumoe
Y Macka (Y OTKJIOHEHe No BepTMKanu ¢
Mask) NMOMOLLbI0 MHOTOPYHKLMOHANbHOIO
perynaTtopa
Bo3sBpalueHue K npegpbigyLiemy
Hasap (Back) MeHIo (MeHto GpyHKLMM AONYCKOBOTO
KOHTpOnA)

16.2 3anucb ocymnnorpamm

QyHKUMA  3anucu

ocuyunnnorpamm

nossonAaet 3anucaTtb

TeKyLLylo

ocymnnorpammy Kagp 3a Kagpom B MOCTOAHHYIO NaMATb.
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MeHto HacTpoIKK 3anncK ocumnnorpamm (ta6. 36):

MNapameTp
MeHI0

JoctynHble
3HayeHus

OnuncaHne

KHonka 3anucn. Haxmute
Ha 3Ty KHOMKY A4 3anycka
3anmcy oCcLMNorpamMmbl.
Yncno 3anmncaHHbIX SKpaHOB
0TObPaXKaeTCA Ha IKpaHe.

OcTaHoBKa 3anuncm

1. KHonka Bocnpown3seaeHns
3an1caHHO OCLMANOrPaMMbl

2. HaxkmunTe 3Ty KHOMKY ANA
3arycka BOCMNpon3BefeHus.

Homep Bocnpownssoanmoro

Kafpa oTobpaxaeTca Ha IKpaHe.
MprocTaHOBUTL BOCNpoOU3BeAeHne
MOXHO BpalleHnem
MHOTOGYHKLMOHaIbHOro
perynatopa. Ecnu npogonxatb
BpaLlaTb perynatop, KOHKPETHbI
Kafip ocuunnorpammbl 6yget
BOCMPOU3BOAUTLCA MHOTOKPaTHO.
3. Ecnn Bam Hy»HO NPOAOIXUTb
BOCMpPOU3BefeHne Bcen
OCLUNNIOrpamMMbl, CHauyasa HaxmuTe
kHonky M, a 3atem KHoMKy P>

4. 3anucatb moxHo fo 1000 kagpoB
HaHHbIX.

[Joctyn
(Save/Load)

ITa GpyHKLUMA JOCTYMHA
nosb3oBaTensm, ToNbKo Koraa
K ocymnnorpady nogkoueH
USB-Hakonutenb. Mepexop K
cnepytoLemMy MeHio.

Hasag (Back)

Bo3BpalLeHue K npeabigyLemy
MeHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
bYHKLMN).
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MeHio gocTyna K 3anucu ocuunnorpamm (ta6. 37):

MapameT OCTYMHble
p P A OnuncaHne
MEHI0 3HauyeHua
3a onvcaHnem npouenypbl
Nmsa danna obpatutech K pasgeny
(File name) «PepakTpoBaHue Ha3BaHUsA
¢a17|na».
CoxpaHeHue 3anncaHHomn
CoxpaHunTb .
OCLUNIOrPamMMbl Ha BHELLHWIA
(Save)
HakonuTtenb
3arpy3utb BbI30B cOXpaHeHHOW Ha BHELUHWIA
(Load) HaKonuTesb OCLUNOrpammbl
Bo3BpalueHue K npegbigyLiemy
Hazap (Back) MEeHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUWI)

16.3 YnpaBneHne aBToMaTN4eCKO HaCTPOIKOMN

Haxmute kHonky AUTO, utobbl akTVBUPOBaTb GYHKLIMIO aBTOMATNYECKON
HaCTPOIKM ocumnnorpammbl. Ytobbl chopmmposaTb Hanbonee yaobHbI Ana
HabnogeHua Bug, ocymiorpad B 3aBUCMMOCTM OT MapameTpoB BXOAHOTO
CUrHafna aBTOMaTMYeCKu NOACTpaMBaeT BepTMKaNibHYIO U FOPU3OHTaNbHYI0
pasBepTKy M pexum 3anycka. B ocuwmnnorpade pna nonb3osatenen
npeAycMoTpeHa BO3MOXHOCTb YCTAHOBKM PAAa NapameTpoB  GyHKLMK
ABTOMaTMYECKOWN HAaCTPOMKU.

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

Mapamer OCTYrMHble
p p focry OnucaHve
MeHI0 3HayeHua
HacTpoiiku KaHanos copacbiBaioTca
OtkpbiTo Ha HaCTPOWKM NO YMONTUYaHWIO
(Free Off) Y

HacTp KaHan nocne BkYeHna pyHKummn AUTO
(Channel Set)

HacTpowkn KaHanoB coxpaHATCA
HEN3MEHHbIMU NOCAe BKNOYEHWSA
dyHKummn AUTO

3aKpbITo
(Lock On)
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PeXXum HakonneHns AaHHbIX
CUrHana aBToMaTnyeckmn
OTKpbITO N3MEHAETCA Ha HOPMasbHYO
(Free Off) P Y
HacTp Bbi6op BbIGOPKY nocsie BKoYeHNA
(Acquire) dyHKummn AUTO
PeXXnm HakonneHna faHHbIX
3aKpbiTo
CUrHasa OCTaeTCA HeM3MEHHbIMM
(Lock On)
nocsne BktoyeHnsa ¢yHKummn AUTO
PeXXnm HakonneHna faHHbIX
OTKpbITO CUrHana aBToMaTnyecku
(Free Off) N3MEeHAETCA 3anyck no GPoHTy
Ha_CTp 3anyck nocne BktoueHns ¢yHkummn AUTO
(Trigger)
Pexnm 3anycka octaetca
3aKpbiTo
HeN3MeHHbIM NOC/e BKIOYEHNSA
(Lock On)
dyHKuMn AUTO
OTKpbITO OyHkuma AUTO npumeHsaeTca Ko
UneHT curH (Free Off) BCEeM KaHanam
(Signal) 3aKpbITO OyHkuma AUTO npumeHaetca
(Lock On) TONbKO K OTKPbITbIM KaHanam
Bo3BpalleHue B npeabiayliee
Hasag (Back) MEHK’;) u PeAblAyw

17. Mpoune PpyHKLMOHaNbHbIe KHOMKN

17.1 ABTOMaTnyecKan HacTpoiika (AUTO)

B pexume aBTOMaTM4eCKO HaCTPOWKM ocuunnorpad aBToMaTUYECKn
Bbl6MpaeT Ko3hOULMEHTbI pa3BepTKM, CMeLleHUs 1 MnapameTpbl 3amycka
B COOTBETCTBMM C MapameTpamy BXOAHOrO CWUrHana AnA noayyeHma
ONTUMANbHOrO  BMAA  OCUMANOrpaMmbl.  [inAa  BKoueHnAa  GyHKUWM
aBTOMaTNYECKOWN HaCTPONKK HaxkmuTe KHonky AUTO.

ABTOMaTMYeckasi HacTpoOMKa  OCUMANOrpaMmbl  MpUMEHVMa  npu
CefyoLWwmx yCnoBuax:
1) Pexum aBTOMaTUYeCKOW HacTpoiku ypobeH pana dopmrpoBaHus
oCLMNNOrPamMm NPOCTbIX OAHOYACTOTHBIX CUTHAMOB, HO HE NMOAXOAUT ANA
CJIOXHbIX KOMOVMHUPOBAHHbIX CUTHANOB;
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2) CurHan fJomxeH UMeTb YacToTy He Huxke 20 My, amnanTygy He MeHblue 30

MB.

Tab. 39:

OyHKUMA

HacTtpoiika

Pexnm HakonneHna AaHHbIX

O6bluHas BbIGOpKa

Mopmat oTobpakeHns

YT

MonoxeHve no ropusoHTann

ABTOMaTVYeCKasi HaCTPOIIKa B
COOTBETCTBWY C YAaCTOTON CMTHanNa

KoadbduumeHT ropmnsoHTanbHom
pasBepTKu (c/pen)

YcTtaHaBnmBaeTCA B COOTBETCTBUM C
YacToToN curHana

Pa3Bs3ka 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 ecnn B NepBOM KaHarne
(CH1) curHan otcyTcTByeT, @ BO
BTOpoMm KaHane (CH2) npucytcrsyer,
TO B KayecTBE UCTOYHUKA
yCTaHaBNVBaeTCA BTOPOW KaHan
(CHT)

Tun 3anycka

Mo ¢poHTy

HaknoH ¢ppoHTa nmyckoBoro curHana

HapacTatowuin ppoHT

Monoca nponyckaHus
BEPTUKaIbHOTO KaHana

MonHana

KoadbduumeHT BepTUKanbHoi
pa3sBepTku (B/pen)

YcTaHaBnvBaeTCA B COOTBETCTBUN C
aMI'IJ'IVITyAOVI CurHana

MNpumeyaHne:

Korga asTomartu4veckas

HacTporiKa ocuuAnorpammbl

Bbl6paHa Mo ymosnuyaHuio, oTobpa)KeHne OCLMIIorpaMMbl BbIMONHAETCA C
yKa3aHHbIMM B TabnuLie Bbllle HaCTPONKamu.
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17.2 Knonka RUN/STOP

KHorka RUN/STOP pacrionoxeHa Ha nepepHeii naHenw ocumnnorpada.
Korpa aTa KHOMKa HaXaTa, 3aropaeTcs 3e/leHblil UHAVMKATOP, NOKa3blBaloLWN,
yTo ocumnnorpad HaxoamTca B coctoaHuUM 3anycka (RUN). Mpu nosTopHOM
HaXaTun KHOMKWN 3aropaetcA KpacHbI WMHAMKATOP, MOKa3blBaloWni, 4To
ocumnniorpad HaxoaWTCA B COCTOAHUM ocTaHoBKM (STOP). B coctosHum
3anycka (RUN) ocuyunnorpad npousBOAWUT HenpepbiBHY perncrpauuio
BXO[JHOrO CWUrHana, B BEPXHel 4acTu 3KpaHa nossnsetca Hagnucb AUTO.
B coctosiHnm ocTaHoBKM (STOP) c60p AaHHbIX CUrHana npekpaijaercs, a B
BEPXHEN YacTy 3KpaHa noasnaeTca Hagnucb STOP. icnonb3yinte kHonky RUN/
STOP ana nepeknioyeHnsa coctoaHni 3anycka (RUN) n octaHoBku (STOP).

17.3 MeHio cnpaBsku HELP

HaxmuTe kHonky HELP, 4To6bl Bbi3BaTb MeHI0 paboTbl co cripaBKoii. [Mocne
3TOro MPU HaxaTuu NGO KHOMKM Ha 3KpaHe NoABUTCA MHPopMauua o
Ha3HauYeHUN 3TOM KHOMKMU.

17.4 O6HOBNEHVe onepaLioHHOI CUCTEMbI

QOyHKUMA 3arpyskn onepaumoHHon cuctembl ¢ USB-HakonuTena penaet
npouenypy o6HoBneHWA npole n 6onee rmbkoi. 1na ncnonb3oBaHWA 3Ton
dYHKLMM BbINONHWTE CieaytoLie AeNCTBUA:

1) 3arpysuTe 13 MHTEPHETa YCTaHOBOYHbI daiin O6HOBMEHNA 1 COXPaHUTe
ero Ha USB-HakonuTene.

2) Bobikntouute ocumnnorpad u sctasbte USB-Hakonwutenb B nopt USB, a
3aTeMm BKoumuTe ocuunnorpad.

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

4) Korpa ycTtaHOBKa OOHOBJIEHMe 3aBeplueHa, MOABUTCA BCrblBaloLiee
coobueHre 06 ycnewHom obHoBneHun. OTcoeanHnTe USB HakonuTenb 1
BbIK/ounTe ocumnnorpad. Mpoueaypa o6HOBNEHUA 3aKaHUMBaeTCA Mpu
cnepytoLiem BKloYeHUN ocuymnnorpada.
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MprmeyvaHus:

« Tpouecc 06HOBNEHNA 3aHUMAET 0KOsO 10 cekyHz;

« He Bbiknovaiite ocuunnorpad u He otcoefuHaAnTe oT Hero USB
HakonwuTenb, KOrga mMporpaMmma OGHOBAAETCHA, WHade Oo6HOBMEeHUe
COPBETCA U MOTYT BO3HVKHYTb HeMpecKasyemble oWwmnoKy;

«  Ecnu o6HOBNEHVE He YAANOCh, BbIKMOUUTE ocuunnorpad. 3atem BkoumTe
ocyunnorpad, utobbl 3anycTUTb OGHOBMEHNE CHOBA.

18. MpakTnyeckne npumepbl

Mpumep 1: n3MepeHne NPOCTbIX cMrHanoB. HabnoaeHne n n3mepeHme
He N3BECTHOTrO 3apaHee CUrHana, a Takxe BbICTpoe oTobpaxeHue Ha gucriee
1 N3MepeHVe ero 4acToTbl 1 pa3maxa.

[inA 6bicTpOro oTobpaxeHWA cMrHana BbiNoHWTe CreayoLme AeNCTBUA:

1) B MeHIo HacTPONKM NPOBHMKa ycTaHOBUTE KO3GPULMEHT ocnabneHns Ha
3HaueHune 10X 1 ycTaHOBMTE NepeksiodaTesib Ha MPOGHMKE B NOSIOXeHNe
10X.

2) MopcoepnHnTe NPO6HMK OT NepBoro kaHana (CH1) K usamepsaemoi cxeme.

3) Haxmute kHomKy AUTO. Ocuwmnnorpad BbIMONHWT aBTOMaTUYeCKyio
ONTUMM3ALMIO  OTOOPaXEHWA  OCLMANOrpaMMbl  MOf  M3MepAeMblii
curHan. Tenepb Bbl MOXeTe MPOV3BOAUTb [aSibHeNLylo PerynmpoBKy
BEPTUKANbHOMO U TFOPU3OHTAIbHOrO [AMana3oHOB [AnA  MosyyeHus
Xenaemoro Bufa oCLUANorpammbl.

ABTOMaTMYeCKOe U3MepeHMe BPEeMEHHbIX MapameTpoB 1 MapameTpoB
Hanpsa)eHuna curHana.  Ocuunnorpad nossonser npounsBoOANTb
aBTOMaTMyecKne W3MepeHVsa napamMeTpoB OOMbLWWHCTBA UCCIeAyeMbIX
curHanoB. [InA uM3MepeHMA 4acTOTbl WM pa3maxa CWUrHana BbINOSHWTE
cnepyloLme AeincTBuA:

1) Haxmwnte kHonky MEASURE ans oToGpaxkeHuWs MeHI aBTOMATUYecKUx
3MepeHni.

2) HaxmuTe KHOMKY F4 ans BXoAa B MeHIo Bbi6opa Tuna nsmepeHui.

3) C nomolubto MHOrOGYHKLIMOHANIbHOTO perynatopa nepemectute Kypcop
BblOOpa Ha pa3max CUrHana v 3aTem HaXxmuTe Ha MHOrOMYHKLIMOHaNbHbII
perynaTop, 4tobbl NOATBEPANTL BbIGOP 3TOro Napamerpa.

4) AHanornuHo wary (3) nepemectute Kypcop Bbl6opa Ha 4acToTy v 3aTem
HaXXMUTEe Ha MHOTOQYHKLMOHANbHBIN perynatop, 4Tobbl MOATBEPAUTH
BbIOOP 3TOro Napametpa.

5) Haxmute kHonky F4 unm kHonky MENU, 4To6bl 3aKpbiTb OKHO Bbl6opa
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n3mepAaemblX MNapameTpoB. [Mocne >Toro Ha pawucnnee 0T06pa3ﬂTCﬂ
M3MepeHHble 3Ha4YeHMA pa3dmMaxa M 4acToTbl, KaK NMOKa3aHO Ha PUCYHKe
HIXe.

MEASURE

Puc. 54 ABToMaTnuyeckune namepeHms

Mpumep 2: HabniogeHne 3afepKKN NPU NPOXOXKAEHUN CMHYCONAANb-

Horo curHana no yenu. Kak 1 B npefbiyLiem npumepe, yctaHoBuTe Kodpdu-
LMEeHT ocnlabneHuns curHana Ha NnpobHKKe 1 B MeHI0 HaCTPOWKMN NPOBHMKa Ha
10X. NopkniounTte BXOA nepsoro KaHana (CH1) K BXoAHOMY KOHTaKTy Lenu, a
BX0f BTOporo KaHana (CH2) K BbIXOAHOMY KOHTaKTY Lienu.

OTobparkeHune crrHanos B KaHanax CH1 n CH2:

HaxkmmTe kHonky AUTO.

MoAcTpoiTe roOpU30OHTasNbHbIN 1 BEPTUKANbHBIN A1ana3oHbl Takum obpa-
30M, YTOObI MONTYYUTD >KeflaeMblil BUS OCLUNIOrPamMMbl.

Haxmute kHomky CH1, uto6bl BbIOpaTh curHan nepsoro kaHana (CH1).
OTperynupyiTte NosfoKeHne ocumnorpaMmmbl nepeoro kaHana (CH1) no
BEPTUKanv NOBOPOTOM PerynaTopa BepTuKasbHOro CMeLLeHUA.

HaxmuTe kHonky CH2 gns Bbibopa curHana 13 BToporo kaHana (CH2). Axa-
NOTMYHO OMMCAaHHOMY Ha Lware (1) NoACTPONTE CMeLLeHre OCLUIorpam-
Mbl BTOpOro KaHana (CH2) no Beptukanu Tak, 4Tobbl OCLMNOrPaMmMbl He
nepeKpbIBaNNCh. 3TO 06NerynT ux HabnogeHve.

Vi3mepeHne 3aaepKK1 Npy NPOXOXKAEHUN CUHYCOVMAANIbHOMO CUrHana no

uenmmn Ha6mo,qem/|e M3MEHEHMA ocuunNnorpamMmmbl:

1)
2)

[1nA aBTOMATUYECKOTO U3MEPEHNA 3aePXKKN:
HaxmuTe kHonky MEASURE gna oTobpa)eHus MeHI0 aBTOMaTNYeCKuX 13-
MepeHUN.
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3) HaxmuTte KHonKy F1, ana Toro 4to6bl ycTaHOBUTL Nepsbiii kaHan (CH1) B
KauyecTBe rfaBHOro.

4) HaxmuTe KHonKy F2, ans Toro yto6bl yCTaHOBWTL BTOpOI KaHan (CH2) B
KauyecTBe BTOPOCTEMNEHHOTO.

5) HaxmuTte KHonky F4 ansa Bxofa B MeHto BblIbopa TvMna n3MepeHuit, ¢ momo-
bl MHOTOGYHKLIMOHANIbHOTO perynaTopa nepemectute Kypcop Bblibopa
Ha napameTp RiseDelay (Bpems HapacTaHusA) 1 3aTeM HaKMUTe Ha MHOTO-
bYHKUMOHaNbHbIN perynatop, Utobbl MOATBEPANTb BbIOOP 3TOro Napame-
Tpa.

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

Mocne 3Toro BennymnHa 3afepXKy oTobpasnTca Ha sKpaHe ocuyunnorpada
(prcyHoK 55).

Wean Wi

Puc. 55 - 3apepkka curHana

Mpumep 3. O6HapyxeHne ognHOYHOro curHana. Ocob6eHHOCTb 1 npe-
MMYLLECTBO LIMGPOBbIX 3aMOMUHAOLWNX OCLMANOrPadoB COCTOUT B BO3MOX-
HOCTV paboTbl C HemeproaNYECKUMU CUrHanamu, TakUMK Kak OTAesbHble
MMMYNbCbl U BbIGPOCHI. [151A 06HapyeHUA OANHOUYHOrO CUTHaNa Bbl AOSKHbI
BJlafleTb HEKOTOPOIA NpeaBapuUTenbHON nHGopmaLmei 06 3TOM curHane, yTo-
6bl YCTaHOBUTb YPOBEHb 3arycKa 1 TN ¢ppoHTa. Hanpumep, ecnm umnynsbe
npepcrtaBnaeT coboi nornyecknii curian TTL, ypoBeHb 3anycka Hy>KHO ycTa-
HOBUTb NPUMePHO Ha 2B, 1 BbI6paTb 3amyck no HapacTatowemy GpoHTy. Ecnn
Bbl He yBepeHbl B XapakTepe CUrHana, To AnA onpefenieHna ypoBHA 3anycka
1 TMNa $poHTa Bbl MOXKeTe HabnloAaTb ero B pexmme aBTOMaTNYeCKoro U
HOPManbHOro 3anycka.
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Kak v B npefbiayliem npumepe, ycTaHoBKTe KO3GOULMEHT ocnabneHus
CUrHana Ha NPOGHVIKE 1 B MEHIO HACTPOIKM NpobHMKa Ha 10X.

BbinonHuTte HacTpoWiKy 3anycka:

1) Haxmwute KHonky TRIG MENU B 30He ynpaBieH/A 3anyckom Afia 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 (opgnHou-
Hbli1), N pa3BA3KM 3anycka Ha AC (pa3BA3Kka Nno nepemMeHHoOMy TOKY).

3) OtperynupyiiTe BepTUKanbHYIO N FOPU3OHTaNIbHYIO LWKasbl ANA JOCTUKe-
HUA nopxopaALlero Maciutaba.

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

5) Haxmute kHonky RUN/STOP n foxpanTtecb curHana, yAaoBNeTBOPAIOLLErO
3aflaHHbIM YCNIOBMAM 3anycka. Ecnm Kakon-nmbo curHan AoCTUr yCTaHOB-
JIeHHOTO YPOBHA 3arycka, cucTema npoBeAeT OAHOKPATHYHO BbIOOPKY AaH-
HbIX 1 0TOBpa3nT ocumnorpammy Ha gucrnee. C NoOMOLLbIO 3TOM GyHKLMN
Bbl JIEFKO MOXeTe 06HapyXuTb Nloboe cnyyaiHoe cobbitvie. Hanpumep,
TaK MOXHO OTCNIeANTb HEOXKMAAHHbIN BbIOPOC CO CPaBHUTENbHO GOJbLLON
aMNANTYAOMN: YCTaHOBKTE YPOBEHb 3anycka HEMHOrO Bbllle HOPManbHOro
ypoBHA curHana. Haxmunte kHonky RUN/STOP v xpute. Korga noasutca
BbIOPOC, aBTOMaTUYeCKN CpaboTaeT 3anyck, N HeMeANeHHO 3anuieTca
ocuunnorpamMmmMa o 1 nocie MoMeHTa 3anycka. Bpalasa perynatop ropu-
30HTanbHoro cmelyeHna POSITION B 30He ynpaBneHVA rOpU30OHTaNIbHOW
pa3BepTKOM Ha nepefHel NaHenw, Bbl MOXeTe MEHATb MOJSIOKEHNE MO-
MeHTa 3arnycka Ha roOpV30HTasIbHOW LKane A1A NonyyYeHnA 3anycka c oT-
puLaTenbHON 3a8epXKKOo PasnUUYHON JJINTENIbHOCTU, YTO MO3BOJIUT JIEFKO
paccMoTpeTb y4acToK OCLUIorpammbl Ao Bbibpoca.
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10.0n 3ATVCK

Pexim
Onropar
Tun porra
Pactyupi

o 160 ¥

Puc. 56 OAMHOYHbIN cCUrHan

Mpumep 4: NMopaBneHune 6enoro wyma B curHane. Ecnn nsmepsembliii

CUTrHan copepxnTt 6enblii LYyM, Bbl MOXKeTe HaCTpOuTb ocumnnorpa¢ TakKum
06pa30M, 4TObbI OTCEUD UMK YMEHbLWMUNTb WYM TaK, UTO OH He CO34acT nomex
ANA aHanmsa curHana.

Kak 1 B npeabliayliem npumepe, yctaHoBute Ko3dGuLMeHT ocnabneHns

CcUrHana Ha NPobHKKe 1 B MeHI0 HAaCTPOKM NpobHuKa Ha 10X. MoganTe cur-
Han Ha Bxog ocumnnorpada, utobbl 06ecrneunTs CTabUIbHYI0 OCLMIIOTPaMMy.
YryulueHvie 3anycka ¢ MOMOLLbIO HACTPOKI Pa3BA3KM 3amyckKa.

1)

2)

HaxxmmTe kHonky TRIG MENU B 30He ynpaBneHua 3anyckom Ans Bbi30Ba
MEHIO HaCTPOWIKM 3anycKa.

YctaHoBuTe napameTp TRIGGER COUPLING (pa3Ba3ka 3anycka) Ha 3Ha-
yeHue Low Frequency Holdoff (nogaBneHve Huskux yactor) mnm High
Frequency Holdoff (nopaBneHne Bbicoknx vacTor). Mpu BbiGOpe nopa-
B/IEHWA HW3KMX YaCTOT CMTHaN MPOMYCKAEeTCA Yepes BbICOKOUACTOTHbIN
dunbTp. OH OTCeKaeT cocTaBnALMe CUrHaNa ¢ YactoTamu Huxe 80 KIy n
nponyckaet 6onee BbICOKOUACTOTHbIE KOMMOHEHTbI. ECiv BbIGpaHo noga-
BJIEHME BbICOKMX YaCTOT, yCTaHaBNMNBAETCA HN3KOYACTOTHbIV GUILTP, OTCe-
Kalowmin CoCTaBnsioLmMe CMrHana c yactotamu Bolwwe 80 KIy 1 mporyckaet
605ee HM3KOUACTOTHbIE KOMMOHEHTbI. Bbibupas Low Frequency Holdoff
nnn High Frequency Holdoff, Bbl MoXkeTe nofgaBuTb H3KOYACTOTHbIV UK
BbICOKOYACTOTHDbII LUYM COOTBETCTBEHHO, 1 JOOUTLCA CTabUIbHOTO 3any-
cKa.

84



[ cBoP pasHBIX

Poxm

Bubopka

e BLiGopKA

© Peanshoe spes

BuicTp BGop

BLIKI

BN~ 5.00mv 1x 2 c ¢

Puc. 57 NMopasneHne 6enoro wyma B curHane

OcnabneHue Wyma Npy 0TO6pa)KeHNN C MOMOLLbIO HACTPOIMKN PeXu-
Ma perucrpauuu curiana. Ecnv nsmepsembiii CurHan CoaepKuT Genbiii lWym,
1 B pe3ynbTaTe OCLUINIorpamMmma MMeeT CAINLLKOM HU3KOe KauecTBO, Bbl MOXKeTe
MCMONb30BaTb PEXUM PETUCTPALIMN CUTHANa C YCPeAHEHMEM, MO3BOAIOLNIA
0CnabnTb Genblii Wym Npy 0TOBPaXeHUH, a TakxKe pasmep OCLMAIOrpaMmbl
4518 obneryeHvis HaboLeHNA 1 N3MepPeHNIA. B pesynbTaTe ycpegHeHs 6enbiii
LUYM YMEHbLLAETCA, U AeTanun OCLUINIOrPamMmmMbl CTAaHOBATCA Nyyllie BUAHbI.

1) Haxmwute kHonky ACQUIRE B 30He MeHI0 Ha nepefHel NaHenu Ana Bbi3oBa
MEHIO HAaCTPOMKIM perncTpaLmmn curHana.

2) HaxxmunTe KHOMKY F1 MeHio ans yctaHoBKM 3HauyeHna AVERAGE (cpepHee)
ANA PeXMMa HaKoMIeHWA AaHHbIX, @ 3aTeM HaXmuTe KHornKy F1 ans Bbibo-
pa KonmyecTBa ycpeaHAeMbIX OCLUNOrPaMM 13 pAaaa cTeneHen no ocHo-
BaHWIO 2, OT 2 0 256, BapbrpyA 3TO 3HauYeHne Ao Tex nop, NoKa Bbl He Nno-
nyymTe Xenaemy ocLMIIorpaMmy, KOTopas yLoBeTBOPUT UMetoLmecs
TpeboBaHWs K HAOMIOAEHNIO N U3MEPEHUSAM.
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F- 110090%

Punic. 58 CurHan ¢ nogasiieHHbIM LUYMOM

A B peXxvime pernctpaumm curHana ¢ ycpeAHeHnem ocyuinorpamma ob-
HOBJIAETCA Ha AMCMIIEe C MEHbLUEN YaCcTOTOM. ITO HOPMAJbHO.

Mpumep 5: Vicnonb3oBaHMe KypCOpOB A1l BbIMOMHEHNSA U3MEPEHU.
Ocuwnnorpad no3sosseT aBToMaTNyeckn 13mepaTb 28 NapameTpoB cUrHana.
Bce aBTOMaTMUeCKM M3MepsieMble MapaMeTpbl TakKe MOTYT 6biTb V3MepeHbl C
MOMOLLbIO KyPCOPOB. /Icrnosnb3ys Kypcopbl, Bbl MOXeETe GbICTPO N3MepUTb Bpe-
MEHHbIE MapameTpbl 1 MapaMeTPbl HAMPSKEHNS OCLIIIOTPaMMBbI.

WsmepeHue wara HanpsXXeHnA B OAHOIA CTYMeHN CTYNeHYaToro cur-
Hana. [lna usmepeHua wWwara HanpsaXeHna B OAHOWN CTyneHu CTyneH4aToro
CUrHana BbINoSHNTE crefylolye AeicTBIA:

1) Haxmwute kHonky CURSOR fnsa Bbi30Ba MEHIO KYPCOPHbIX N3MEPEHNI.

2) HaxmuTe KHoMKy F1 gna yctaHoBKM Tna Kypcopa Ha 3HaveHune VOLTAGE
(HanpsaxeHue).

3) MoBOPOTOM MHOFOGYHKLIMOHANbHOIO perynaTopa ycTaHoBuTe Kypcop 1
Ha HVKHUIA ypOBeHb BbIOPaHHON CTyNeHN B OCLMIIOrpamMmme CTyneHyaTo-
ro curHana.

4) Haxmute SELECT gna Bbibopa Kypcopa, 3aTeM NoBOPOTOM MHOTOdYHKL-
OHasIbHOTO PerynATopa yCTaHOBUTE KypCOp 2 Ha BEPXHWI YPOBEHb Bbl-
6paHHON CTYNEeHV B OCLMIIOrPaMme CTYNeHYaToro curHana.

B MeHI0 Kypcopa aBToMaTU4Yeckn oTobpasnTca BennumHa AV, To ecTb pas-
HOCTb MOTEHLMANIOB MeXAY YPOBHAMU BbIOPAHHON CTYNeHN
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KYPCOP

T

Avnniyna

Pexim

Puc. 59 KypcopHoe n3mepeHmne 4actoTbl CUrHana

MprmeyaHre: Npy NCNONb30BaHMN KYPCOPOB ANA N3MePeHNA BpeMeHu,
cnefynTe TONbKO Lary 2 1 ycTaHoBUTE TUMN Kypcopa Ha 3HaveHune TIME.

19. CuctemHble cOO6LEHNA, MOUCK 1 YCTPaHeHNe HencnpaBHOCTE.

19.1 OnucaHmne CMCTeMHbIX cCOo6LeHni

Adjustment at Ultimate Limit (Bbixoa Ha npeaen AnanasoHa HacTpo-
Kn). 370 coobuieHre NHGOPMUPYET O TOM, YTO PerynaTop B TEKYLLEM COCTO-
AHUNM JOCTUT NpeAena AuanasoHa HacTponky. [anbHenwas perynmpoBka B
[laHHOM HarnpaBsieHn HeBo3MoXHa. CoobLeHre NoABAAETCA, Koraa 4oCTura-
10T NPeAesibHOro 3HaueHVA Ko3GpGULMEHTbI BEPTUKANbHOW 1 FTOPU3OHTaNIbHON
pa3BepTKM, CMeLLeHre MO roPM3OHTaNN 1 MO BEPTUKANN, YPOBEHDb 3amycKa.

USB Device unplugged (USB-ycTpoiicTBo oTcoefuiHeHo). OTo cooblie-
Hue nosasnaetca, ecnv USB-HakonuTenb He NOAKIOYEH K ocumnnorpady.

USB Screen Shot. 3710 coobLieHne MOABNAETCA NPY HaXaTUW KHOMKU
PrtSc.

USB File Save. 310 coobuieHe NOABNAETCA Ha 3KpaHe ocumnnorpada npu
COXPaHEHUUN OCLUINIOrPamMbl.

No signal in channel. 3To coobLeHne noaBnAeTCA Nocne NPoBeAeHUsA aB-
TOMaTMUYECKON HACTPOWKKM, ecin Ha Bxod ocumnnorpada nogaerca CAUWKOM
cnabblii cMrHan, CIMWKOM MeANEeHHO MEeHALWMNINCA CUTHAN, UIN eCIN CUrHan
B KaHane oTCyTCTBYyeT.

19.2 Nounck n ycTpaHeHne HemcnpaBHoCTel
Ha skpaHe He noaBnserca ocuymnnorpamma. Ecnv Ha gncnnee He no-
ABNAGTCA OCLMIOrPaMMa Nocse Toro, Kak 3arnylieHa pernctpauyua curHana,
NMOAAHHOTO Ha BXOA ocumnorpada, BbINoSHNTE CeaytoLme AefCTBUA:
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MpoBepbTe, NPaBUIbHO NN NOACOEAVHEH NPOBHNK K aHaNoroBomy BXoay
ocumnnorpada.

2) [lpoBepbTe, NOACOEAVHEH NN Kabenb, NepeaatoLnin CUrHan, K aHanoroso-
My BXofly ocumnnorpada.

MpoBepbTe, BKIOYEH NN BXOAHOW KaHasl, Ha KOTOPbI NOfAaH curHan.
MopcoennHnTe NPOGHUK K BbIXOAY CUrHana KoMneHcauuy npobHmKa Ha
ocuunnorpade 1 NpoBepbTe COCTOAHVE NPOBHMKA.

5) TpoBepbTe, NPUCYTCTBYET NI CUrHanN B 06CnefyeMon Lenu.

HaxkmmTe kHonky AUTO ana nepe3anycka npolecca pernctpaumm curHa-
na.

-

o

Mpo6nema TecTUpOBaHUA HanpsKeHUA. /I3MepeHHOe 3HauyeHue am-
NANTYAbl HanpsxeHns B 10 pa3 bonblue 1 MeHbLUe, YeM AeNCTBUTENbHOE
3HaueHue:

1) TpoBepbTe, COOTBETCTBYET N KOIPPULMEHT OCnabneHns, BbIOPaHHbIN

ANA [AaHHOTO KaHana, Ko3gpduLUMeHTy ocnabneHns, YCTaHOBIEHHOIO Ha

npo6HuKe.

OTcyTCcTBME CTabUAbHOrO 3amnycka, ocyuiorpaMmma oto6paxcaetca

Ha Aucniee HecTabunbHO:

1) TMpoBepbTe HAaCTPOIKY MCTOUYHIMKA NYCKOBOTO CUrHasa (Source) B MeHIo Ha-
CTPOVIKU 3amycKa. Y40CToBepbTECh B TOM, YTO OH COOTBETCTBYET KaHaJy, Ha
KOTOPbIN EeNCTBUTENBHO NOJAETCA CUTHAN.

2) MMpoBepbTe TMN 3anycka: Mcnonb3ynte 3anyck no ¢poHTy (Edge) ansa
006bIYHbIX CMrHanoB. CTabunbHoe oTobpaKeHne OCLUUNOrPamMmMbl JOCTH-
raeTcs TOfIbKO MpU NPaBUIbHO BbIOPaHHOM pexrme 3anycka.

3) MonpobyiiTe cMeHWTb TUM pa3Bsa3KM Bxofa KaHana (Coupling) Ha pa3BAs-
Ky ¢ nopasneHunem Bbicokux (High Frequency Holdoff) nnu Huskmx (Low
Frequency Holdoff) uactot, Ana Toro 4to6bl OTGUNBLTPOBATL BbICOKOYA-
CTOTHBI UV HU3KOYACTOTHBIN LUYM, KOTOPbIV MOXET CTaTb NMOMEXOI CTa-
6VIbHOMY 3arycKy.

CKOpPOCTb 06GHOBNIEHNA OCLUANIOrPaMMbl CANLIKOM HU3KanA:

1) C nomouybio KHonkn ACQUIRE npoBepbTe, He YCTaHOBMEH N PEXIM Bbl-
6OPKM AaHHbIX Ha PeX1M BbIBOPKHM C ycpeaHeHneMm (Average), u ecnv 3To
TaK, TO He CAMLIKOM N 6ObLLIOe YMCNO YCPeAHEHNI 3aaHO B HACTPON-
Kax.

2) [inA nOBbIWEHNA YacTOTbl OOHOBIEHUA OCLMINIOTPaMMbl Bbl MOXeTe
YMEHbLUUTb YMCIO OCLMNONPaMM, MO KOTOPbIM MPOMN3BOANTCA ycpefHe-
Hue nnv BbibpaTb APYroil MeToA perucTpaumnn CUrHana, Hanprmep, pas-
HOMepHYI0 (HOpMasbHYt0) BbIGOPKY.
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3)

C nomouybto KHonku DISPLAY npoBepbTe, He yCTaHOB/IEHO B HAaCTPOMKax
0TOBpaXXeHMA CUrHana CMLIKOM AOITOe UV HEOTPAHUYEHHO JOJTOe Mo-
cnecseyeHme.

Ocuyunnorpamma nmeeT cTyneHuyatyto popmy:

CryneHyaTas Gpopma OCLMINOrpaMMbl MOXET OblTb HOpMarbHoN. fopu-
30HTasIbHasA pa3BepTKa MOXET ObITb CANLIKOM ManeHbKOW. YBenmubTe Ko-
3bOULMEHT rOPU30HTANIBHON pa3BepTKU, YTOObI YBENNUUTL paspeLLeHmne
0 ropPK30HTaNN, UTO MOXKET YNYULINTL NPeACTaBNeHNe CUrHana.

Pexxnm oTobpakeHne AaHHbIX MOXET OblTb YCTAaHOBJIEH Ha BEKTOPHOE OTO-
6pakeHvie (vector), n coeavHUTeNbHbIE MHUK MEXAY TOUYKaMU BbIGOPKHM
[aHHbIX MOryT dopmmpoBaTh CTyneHyatyo dopmy. Utobbl pelwnTb 3Ty
npobnemy, nepeknoyrTe 0TOOPAXKEHVE B TOYEUHDIN pexum (point).

20. TexHNYECKNE XapaKTepPUCTUKN

Bce TexHMuecKne xapakTepuUCTVKN NPYMEHVMbI Ana paboTbl LrdpoBoro

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

[lnA Toro uTo6bl 06ECNeYNTb COOTBETCTBYE Xa PaKTepUCTUK ocumnnorpad)a

3asBMIEHHBIM HIKE, HEOOXOAVMO BbINOHNTL CleayioLne npeaBapuTeNbHble
ycnoBus:

K mMomeHTy npoBepku ocumnnorpad fomxkeH pabotaTb HEMPEPbLIBHO He
MeHee 30 MUHYT NpW TemnepaType, COOTBETCTBYIOLLEN YCNIOBUAM SKCMY-
aTaumw;

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

Tab. 40:

HavmeHoBaHne
XapaKTePUCTUKN

3HauyeHne

Cuctema BbIOOPKM AAHHBIX

[nckpeTusauyus npm BbIGopke
B peXmme peanbHOro BpemeHu

500 Mry

YcpepHeHne

Yncno ocumnnorpamMm, no KOTopbIM
NPOBOAUTCH YCPEAHEHE Npy BbIGOPKe
MOXET 6bITb BbIGPAHO 13 paja
3HayeHwuit: 2, 4, 8, 16,32, 64, 128 n 256
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Bxogbl

Pa3Bsi3Kka Bxoga

Mo noctosaHHOMy ToKy (DC), no
nepemeHHomMy Toky (AC), 3amblKaHue Ha
3emsto (GND)

BxopHon nmnepaHc

1 MOm = 2% napannenbHo ¢
18+3 n®

KoadpduumeHTol ocnabnexns
npobHuKa

0,01%0,02%, 0,05% 0,1%, 0,2%, 0,5%, 1%, 2, 5%,
107, 20%, 50%, 100, 200%, 500%, 1000*

MakcumanbHoe HanpsxeHne
BXOAHOrO CUrHana

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

I'opvu30HTaanaﬂ cacTema

[rana3oH Ko3douumeHTa
ropu3oHTanbHONM Pa3BepPTKM

2 Hc/pen-50 c/pen

WHTepnonauna
ocLMIOrpammbl

sin(x)/x

TOUYHOCTb BPEMEHHOW LLKanbl

< +(50+2*cpok aKkcnnyataymm) 10

[nuHa 3anncn

2x512K ToUeK BblI6OPKM

Tny6uHa namatn

OpviH KaHan: 64k6, ABa KaHana: 32k6

TOYHOCTb YacTOThI
LVICKPETU3aLnI 1 BpeMeH
3aepXKKM

+50-10°

TouyHOCTb M3MepeHus
BPEMEHHbIX MPOMEXYTKOB
(AT) npw nonHol nonoce
nponyckaHus

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

YcpenHeHuve no >16 ocunnnorpaMmmam:
+ (MHTepBan guckpeTusaumm +50-10° x
rnokasaHue + 0,4 Hc)

BepTVIKaﬂbHaﬂ caicTema

Monoca nponyckaHna

50 MTy

Bpems HapacTaHusa ¢poHTa
nMnynbca (TnuyHoe)

<7 HC
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Yncno kaHanos

Pa3psgHOCTb aHanoro-
undpoBoro npeobpasosatens

8 but

[lnanasoH KoadpoduLmeHTa
BEPTVKaNIbHOWN Pa3BePTKY

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

[unana3oH cmelleHma

>+ 8 peneHunm

OTKnloyaemoe orpaHuyeHve
nonochl NponycKaHmsa
aHanoroBoro curHana
(TMNnuHoe)

20 My

Hwu3KouacToTHbIV Npegen npu
pa3BA3Ke Mo NepemeHHOMY
TOKY (N0 ypoBHio -3 f1b)

<5 'y Ha Bxope BNC

MNorpewHocTb kKo3dpdULMeHTa
yCUneHva Ana NOCTOAHHOIO
ToKa

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

+4% npun BepTVKanbHOWM pa3BepTke
1 mB/nen~2 mB/gen

MorpewwHocTb n3mepeHus
NOCTOAHHOTO TOKa (B pexunme
BbIGOPKY C yCpeAHEeHNEM)

Korga BepTuKanbHoe cMelleHne
HyNIeBOE 1 YCPeAHEHME BbINOMTHAETCA
no N=16:

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

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

+ (4% X (Noka3aHue + cmelleHune) + 1%
X cMeleHue + 0,2 MB) Mpwu pa3BepTke
5 mB/nen~200 mB/pen: +2 mB MNpu
pa3BepTke 200 mB/gen~20 B/pen: +50
mB
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TouHOCTb M3MepeHunA
HanpsxeHuna (AV)
(peXxrm BbIGOPKM C
ycpefHeHvem)

Mpw Tex >ke HaCTPOWKax 1 yCIoBUAX
OKpy»KatoLen

cpefibl U Npu ycpeaHeHnn
3aperncTprpOBaHHbIX
ocyunnorpamm no N=16 pasHocTb
noTeHy1anos

(AV) mexxpy AByMA TOUKaMU
OCLMNIOrPaMMbl:

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

3anyck (Trigger)

LlyBCTB NTeNIbHOCTb 3anycKa

<1 pen

[lnana3oH ypoBHei 3anycka

BHyTpeHHwiA: +10 fen. oT LueHTpa
3KpaHa

BHewHwn: +3 B

MorpeLwHoCcTb yPoBHA 3anycka
(TMNMYHan), NprMeHUMa ana
cUrHanoB ¢ ¢poHTamm 20 HC

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

BHewHwui: +(6%+40 mB)

Bo3moxxHocTun
npeABapuTeNbHOrO 3anycka

HopmanbHblili pexum/pexnm
CKaHVPOBaHWA; NpeABapuUTESIbHbIN
3anycK 1 3anyck C 3aflep>KKon,
perynupyemas rny6uHa
npeaBapuTeNbHOrO 3anycka

[nana3oH 3a[epPXKn 3anycka

80HC-1,5¢C

YcTaHOBKa YpOBHSA 3amnycKka Ha
50% (TrinuyHas)

OyHKLMA NPUMEHNMA, eCnv YacToTa
BXOAHOTO CUrHasia CoCTaB/iAeT He MeHee
50Ty

Pexum 3anycka (0f4HOKpaTHbII)

ABTOMATUNYECKMI, HOPMANbHbIN,
KAywmi

BbicokouacToTHan 3agepka
3anycka

CurHanbl 3agepxKm 3anycka sbie 80
KMy

Hu3KkouacToTHaA 3ajepxka
3anycka

CuvirHanbl 3afiepKkm 3anycka Huxke 80
Ky
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3anyck no ¢poHTy (edge)

Tun ppoHTa

3anyck no HapacTaioLemy GpoHTy,
no Hucnapatowemy GpPoHTy, No
HapacTalwemy n HuUCnagawowemy
$poHTy

3anycK no AnuTenbHOCTY Mnysbcea (pulse width)

Ycnosue 3anycka >, <, ><
[nnTenbHOCTb NONOXMTENbHOTO
MonapHocTb nMnynbca, ANUTENbHOCTb

oTpuuyaTenbHOro nMmnynbca

[nutenbHoCTb 1 mnynbca

20Hc-10c

3anycK no ckopocTun

n3MeHeHuA curHana (slope)

Ycnosue Ha CKOPOCTb

Hapacratowin (bonblue, MeHbLue, B
3ajaHHOM [Iriana3oHe) YObliBatoLwnin
(6osbLie, MeHbLUE, B 3aJaHHOM
nmnanasoHe)

N3MeHEeHWUA CUrHana

HapacTaiowuin (bonblue, MeHbLLE, B
3alaHHOM AunanasoHe) YobiBatowwuia
(6onblue, MeHblUe, B 3aAaHHOM
nvanasoHe)

OnutenbHoCTb

20HCc-10c¢c

3anyck no BugeocurHany (video)

YyBCTBUTENBHOCTD 3arnycKa
(TMnNnYHan)

2 nenenuva B

CTaHRapT BMnaeocurHana n
YMCNO CTPOK B Kagpe

MopnepxrBaloTca BUAEOCUIHasbl
ctaHpapToB NTSC n PAL. lnanasoH
HOMepOB cTpoK 1-525 (NTSC) n 1-625
(PAL)

MoouepefHbIii 3anyck

Mo GPOHTY, MO ANNTENBHOCTY UMMYIIbCA,
Mo BMuZeocurHany
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MN3mepeHua

KypcopHble

PasHocTb
HanpsxeHun (AV)
MeXAy Kypcopamu,
NMPOMEXYTOK
PyuHol pexum BpemeHu (AT)
MeXAy Kypcopamu,
nepecuet (AT) B
obpaTHoe 3HauyeHne
B repuax (1/AT)

3HaueHuA
HanpsaXeHVa nnm
BpPeMeHM AnA Touek
ocuMIorpaMmbl

Pexxum cnexkeHunsa

[onyckaetca
Pexxum oTobpaxeHne
aBTOMAaTMYeCcKnx | Kypcopa npu
N3MepeHuni aBTOMaTMYECKMX
N3MepeHUnAxX

ABTOMaTUYeCKne

M3mepeHune pasmaxa, amnanTybl,
MUHUMAJIbHOTO, MAaKCVIManbHOTO,
cpefiHero, cpefjHeKBaapaTNYHOro
HanpsKeHNs, HaNPsXXeHNA BEPLUMHDbI

1 OCHOBAHMA VMMY/bCa, MOAYCyMMbl
BEPXHETO U HUXKHEro YPOBHS, NJioLaau,
N0LWaAM 33 Neprog, OTPULATENIbHOTO
Bbl6pOCa nepef GPOHTOM UMMYSIbCa,
NoNoXNTENBbHOTO BblIGpOCa Ha

bpOoHTE UMMYNbCa, YacToTbl, NEPUOAa,
LONNTENIbHOCTN HapacTaloLwero

1 HUCMagaoLwero GppoHTa,
MOSIOXKUTENIBHOTO U OTPULATENILHOMO
MNMMNYSbCa, NONOXKNUTENBHOTO 1
oTpuLaTenbHOro koaddurureHTa
3anonHeHus, ¢pasbl, pasHbiX TUMOB
3apepxku: FRFR, FRFF, FFFR, FFFF, FRLF,
FRLR, FFLR, FFLF n T.a.
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Yucno namepsembix OTobpakatoTca [0 5 BbIGpaHHbIX
napameTpos napameTpoB OAHOBPEMEHHO

JKpaH 1IN NPOMEXYTOK MeXay

[nana3oH namepeHun
Kypcopamu

CpenHee 3Ha4yeHne, MakcMmasibHoe
CraTncTmka msmepeHmﬁ 3HayeHne, MMHMaNbHOe 3HayeHune,
CTaHAAPTHOE OTKNIOHEeHne

Matematunyeckue onepavun

Onepaumu Hag

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

npAMOYrosibHoe, XaHHUHra, bnakmana,

OKoHHble GpyHKUMK ana BMO XoMMUHIa

BepTukanbHas wkana B, nb
pe3ynbtata BM® (RMS - cpegHeKkBappaTUYHOE)

BbICOKOYACTOTHbIN, HU3KOYACTOTHbIN,

noposor dpunbt
Lnép ¢ P rnopasneHne nonochl

COXpaHeHMe AaHHbIX

Bo BHyTpeHHIolo namaATb (20 Habopos),
HacTpowkn Ha BHelwHuin USB-HakonuTtenb (200
HabopoB)

Bo BHyTpeHHIoto namATb (20 WTyK),
Ocuunnorpammbl Ha BHelwHu USB-HakonuTenb (200
LUTYK)

Bo BHyTpeHHI0t0 namaTb (20 WTyK),
Dalinibl faHHbIX Ha BHewwHuin USB-Hakonutens (200
LUTYK)

Ha BHewHwuin USB-HakonuTenb: 200

M306parxeHne skpaHa (*.BMP) ¢ainos & dopmare BMP

Yactotomep

PaspsagHoCTb 6 6ut
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l‘|)/BCTB NTEJIbHOCTb

<30 B (cpenHeKBagpaTMuHoe)

TouHOCTb (TUNKMYHasA)

+0,051% (+ 1 cumBon)

Oucnnen

)KVIAKOKpVICTaJ'IJ'IVI‘-IECKVIVI C AnaroHanbto

Tun 178 mm (7 aroiMoB)

800 (no ropmsoHTanu) x 480 (no
Pa3pelueHne

BepTUKann)
LiBeTHOCTb LiBeTHOM

APKOCTb OTOOpPaXKeHUs
ocuMnnorpaMmbl (TUNMYHasnA)

Perynupyemas (uset)

MNHTEHCMBHOCTb NOACBETKM
(TinnyHan)

300 ka/m?

A3bIK MHTepdeiica

PycckniA, aHrMNCKNIA, KNTanCKuia

Bbixop

How nHTepdenc

CraHgapTHas KoHburypaumn

USB-xocT, USB-ycTpoiicTBo, nopt
BHeLLHero nyckoBoro curHana EXT Trig,
NHTepdeinc pyHKLMUM AONYCKOBOTO
KoHTpona Pass/Fail

[ononHuTenbHble onuun

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

O6LL|I/I€ TeXHUYEeCKMEe XapaKTepnCcTukn

Bbixof KomneHcauum npobHmKa

BbixopHoe Hanps)keHne
(TMNnuHoe)

3 B (pa3max) npu Harpy3ske =1 MOm

YacToTa (TunnynHasn)

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

WcTo!

YHUK NMNTaHUA

Hanpﬂ)KeHme nnuTaHnAa

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

MoTpebnsemas MOLHOCTb

MakcumanbHas 100 B-A
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MpepoxpaHuTtenb

MnaBkui npegoxpanntenn: knacc F, 1,6

A 2508

Ycnosusa o

Kpy»KatoLLei cpepbl

Llenesoe npumeHeHne

JKCnnyaTaumsa B NOMeLLEHUN

YpoBeHb 3arpasHeHns

2

Pabouas: 0°C — +40°C

Temnepatypa

XpaHeHusa: -20°C - +60°C

Crnocob oxnaxkaeHus

I'IpleynVlTeanoe oxnaxpjeHwue
BCTPOEHHbIM BEHTUJIIATOPOM

Pabouas: <90% npwu t° <+35°C

OTHOCUTeNbHasA BNaXHOCTb

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

Pa6ouyas: 1o 2000m

BbicoTa

XpaHeHus: go 15000m

MaccorabapuTHble XapaKTepucTuKm

labapuTHble pa3mepbl

152x311x137 mm

Macca

be3s ynakoBku: 2 Kr;
C ynakoBKoli: 3 Kr

PekomeHfyemas yacTtoTa
KannbpoBKM

Paz B rog
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21.TapaHTuiiHble 06A3aTenbCcTBa

rapaHTUIHbIN CPOK coCcTaBnseT 12 mecsues;

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

3aK/0YeHVEe O rapaHTUINHOM PEMOHTE MOXET OblTb CAENAHO TONIbKO
nocsie ANarHoCTuKY Nprbopa B CEPBUCHOM LieHTpe KomnaHun RGK.

[apaHTusA He pacnpocTpaHaeTcs:

Ha 6aTapew, UayLwme B KOMMIEKTe ¢ Npubopom;

Ha NPUGOPbI C MEXaHNYECKIMU MOBPEXAEHUAMY, BbI3BaHHbIMU HEMpa-
BUIbHOW SKCrlyaTaLmen vnm npUMeHeHvieM HeKaueCTBEeHHbIX KOMMOo-
HEHTOB TPeTbUX GrpM;

Ha NprGOPbI C MOBPEXAEHUAMN KOMIMOHEHTOB W Y3708 BCIEACTBUE
nonagaHvs Ha HUX rPA3Y, NecKa, KUAKOCTeN U T.4.;

Ha YacTu, NofBeP>KEHHbIE eCTECTBEHHOMY U3HOCY.

Bce CNopbl, BO3HMKaLWne B npouecce NCNoJIHEHUA FapaHTMﬁHbIX 06s3aTenbCTs,
pa3speLlaroTca B COOTBETCTBUN C ﬂevlCTByK)LLLI/IM 3aKoHOAaTeIbCTBOM PO.
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