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BH/IMAHWE!

A PyKoBOACTBO MO 3KCMyaTaLnmn COAEPXKUT CBEAEHNA NO 6e3onacHoi
pabote 1 Hagnexalyem obpatieHUn c npnbopom. BHMMaTenbHo nsyuute Pyko-
BOACTBO nepep paboTolt ¢ NprbOopPOM, B TOYHOCTY COBMIOAANTE ero peKoMeH-
faumu, XpaHuTe flaHHoe PYKOBOACTBO MO 3KCMyaTaumm BMecTe ¢ npubopom
VNN MOMeCTuTe eé B JOCTYNHOE MeCTO A faJibHeLLero NCnonb3oBaHus.

HapyleHune unu HebpexHoe ncnonHeHve pekomeHgauuin Pykosoa-
CTBa MO 3KCMUTyaTaLMy MOXET NOB/eYb NOJIOMKY Npubopa nin npuunHeHve
BpeAa 3j0pOBbIO NONb30BaTeNA.

1. TexHuka 6e3onacHocTn

A W3beraiiTe ycTaHOBKM npubopa B MecTax, rAe OKpysKawolas
Temnepatypa Bbiwe 40 °C. Pa3melyante npmbop Tak, 4tobbl O6bin obecnevyeH
cBOOOAHDBIN JOCTYM BO3AYXa K peLleTKe BeHTUIATOPA Ha 3aAHeN NaHenu.

He xpaHute u He ocTaBnsanTe ocuwmnnorpad B MecTax, rae
KUAKOKPUCTANIINYECKNIA ANUCTINEN B TeUYeHre [ANNTENbHOro BpemeHn byaet
NoABEPXKEH BO3LENCTBUIO MPAMBIX COTHEUHBIX JTyYei.

Bo n36exaHue ywepba ocumnnorpady unm npobHnKam He gonyckaiTe
nonajaHne Ha HYX CpeeB, XXNAKOCTeN 1 pacTBopUTEnen.

« HenpaBunbHasa 3Kkcnnyatauua npubopa MOXeT NPUBECTU K MONyyYeHuio
TpaBm unu cmeptu. Cobniofaiite BCe Mepbl NPEAOCTOPOXKHOCTY, N3N0-
YKEHHbIe B HACTOALLEN MHCTPYKLIMN, @ TaKXKe BCe CTaHAapTHble TpeboBaHMsA
TeXHUKM 6€30MacHOCTY NP PaboTe C INEKTPUYECKNM 060PY[OBaHNEM.

« [lepep ncnonb3osaHvem npnbopa ocmoTpuTe ero. He ncnonb3yiite npu-
60p, ecnn OH UMEeET NMOBPEXAEHUA, W C HEFO CHAT Kopnyc (Mnn ero va-
cTn). Y6egutecb B OTCYTCTBMU TPELLUVH U LLIeIOCTHOCTM MiacTunka Koprnyca.
Ecnn kopnyc nospexpeH, Npubop paboTaeT HEKOPPEKTHO UM Ha AUC-
nnee oTCyTCTBYeT U306paxeHue, NpeKkpaTnTe NCMonb3oBaHne 1 obpaTu-
Tecb B CepBUCHbIN LeHTp RGK.

«  YbeauTecb B TOM, 4TO Kabenb NMUTaHUA U MPOBOAA He MMEIT NoBpexae-
HWIA M30NALMM W YHaCTKOB OrONIEHHOrO MeTana.

+ He oTkpbIBaiiTe Kopnyc Nprbopa, He NbiTalTeCb PEMOHTUPOBATb AN MO-
AndrumpoBaTtb NPUGOP caMocToATeNbHO. PeMOHT npnbopa AoMKeH Npo-
U3BOAUTLCA TOMBKO KBaNMGMLMPOBAHHBIM CMELMNANCTOM CEPBUCHOTO
LeHTpa RGK. He xpaHuTe 11 He ncnonb3yiTe Npnbop B MecTax C NMoBbILLEH-
HOW TeMnepaTypon 1 BNaXKHOCTbIO, CUNIbHBIM 31IEKTPOMarHUTHbIM Nonem,
BO B3PbIBOOMACHbIX M OTHEOMACHbIX Cpeaax.

« Tepep BbINONHEHMEM M3MepeHUi BKNloumTe npubop Ha 30 MUHYT Ana
nporpesa.
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[ina obecneyeHna XopoLLei BEHTUAALMUM OCTaBnANTe 3a3op B 10 cM Mex-
Ay BepxHeli/3aaHel/neBo/NpaBori CTOPOHON 1 APYrUMK NpeameTamu.
He nopsepranTte gaHHOe yCTPOWCTBO BO3AENCTBMIO 3aMblIeHHON Cpefbl
WM arpeccuBHbIX ra3oB v APYrux BPeAHbIX BELLecTB.

Bo mnsbexxaHve yuwepba ocumnnorpady mnm npobHuKam, He AonyckaiiTte
rornagaHne Ha HUX CNpees, XNAKOCTeN 1 pacTBopuTeneil. 3anpelyaercs
1Cnonb3oBaTb abpasuBbl, KNCIOTY WX PAacTBOPUTENMN ANA OUYNCTKM Npu-
6opa.

Mposepsiite ocumnnorpad 1M NPOBHMKM C YaCTOTOW, COOTBETCTBYIOLLEN

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

1)

2)

Msrkon TKaHblo yfanuTe Mbiib C MOBEPXHOCTW ocuyunnorpada v Npo6Hu-
KOB. ByfibTe OCTOPOXHbI MPY OUMCTKE CTEKNIa AUCTIIEs, UTOObI HE OCTaBUTb
LapanuH Ha ero NoBepxHOCTU.

MpoTpuTe ocyunnorpad BRaXHON TKaHbiO, NPEABAPUTENIBHO OTKAIOUMB
nuTtaHue. Mcnonb3ayiiTe YnicTyio BOLY WM MATKOe MoloLiee cpeacTso. Bo
136exxaHvie NoBpexaeHus ocumniorpada nav NPoGHMKOB He NCMOonb3yii-
Te abpasmBHble 1 XMMUYECKIE YNCTALLVE CPEACTBA.

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

NpVCcyTCTBYA BNary, obecneysTe NOMHY0 NPOCYLLKY Nprbopa nepes noakto-
YeHreM NuTaHuA. Ecnn Kakas-nnbo HENCNPABHOCTb ABNSAETCA CEPbE3HON U He
MOXeT BbITb YCTpaHeHa, MoXanyncTa, 0bpaTuTech B CEPBUCHBIN LEEHTP KOM-
naHum RGK.

2. KomnnekT nocraBkun

Mpw nokynke nprbopa NpoBepbTe KOMMIEKTaLMio:

HavmeHoBaHue KonnyectBo
Linpposoir ocymnnorpad RGK DO-2002 1w
Kabenb nutaHua 1 wr.
MaccuBHbI NPOOHUK 2 WT.
USB-kabenb 1w

B cnyuae, ecnivi Bbl 06Hapy»KuTe OTCYTCTBME WM MOBPEXAEHUE KaKOM-Nn-

60 NPUHALNEKHOCTM, CBAXKUTECH C MPOAABLIOM.
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3. HasHaueHme npn6opa

Lindposon ocumnnorpad RGK DO-2002 npefHa3HaueH ana n3mepeHusa n
nccnefoBaHMA NapaMeTpoB CUFHANOB B nonoce YacTtot ot 0 go 200 Mly. 3T1o
2-KaHanbHbI LUudpoBon ocumnnorpad, KOTOPbI OPUEHTUPOBAH Ha MpuUMe-
HeHMe B nabopaTopusAx, CEPBUCHBIX LIEHTPax M 06pa3oBaTeslbHbIX Yupex-
neHnax. Mogenb obnafaeT MakcManbHOM YacToton anckpetmsauyum 1 MM,
a WMpriHa NOnochl NponyckaHua coctasnAet 200 M. RGK DO-2002 nmeet
VNHCTPYMEHTbI ANA TLWATeNIbHOrO aHann3a JaHHbIX, KaxXabli GrKCMpyemblii cur-
Han 3anncbiBaeTca U BOCNPoun3BoanTca B konnyectse 1000 Kagpos.

4. Oco6eHHOCTU 1 NpenMyLiecTBa

Linpposoir ocumnnorpad RGK DO-2002 ocHalleH mnepefHeli naHenbio,
obecneunBaioLlein HarMAAHbIA JOCTYN KO BCeM GYHKLMAM 1 NPOCTOE BbIMoN-
HeHne pasnnyHbIX onepauyuii. Perynatopbl pasBepTKu 1 NOMOXKeHNA ocLun-
JIOrpamm Kax[joro KaHana peanmsyioT HarnagHble ornepauuu, NpuBbIYHbIe AnA
nonb3oBatenein TpaanLMOHHbIX ocumnnorpados. 3a cueT 3Toro nonb3oBaTtenm
MOryT NPUCTYNaTb K paboTe, He 3aTpaurBan JJIMTENbHOrO BPEMEHN Ha n3yye-
HVe 1 OCBOEHNe.

[InA ycKopeHWa HaCTPOKM 1 yNpoLeHna npoLeaypbl U3MepeHnini MOXXHO
BOCMONb30BaThcA KHoMKon AUTO, 1 ocyunnorpad HacTpPouUT ONTUMU3NPOBAH-
Hoe V306paXkeHre OCLUIOrpamMBbl.

Momumo ypobctBa B pabote, ocumnnorpad RGK DO-2002 obnagaet
BbICOKUMUN TEXHUYECKMMMN XapaKTepUCTMKaMy W OcCHalleH 3$deKTUBHbIMN
DYHKLMAMM, NO3BONAOLWMMY YCKOPUTb BbIMOSIHEHUE N3MEPUTENbHBIX 3afau.
Ob6ecneumBasn BbICOKYIO YacTOTy AMCKPETU3ALMMW B pearibHOM BPeMeHW 1 B
3KBMBASIEHTHOM peXume, 3TOT ocuunnorpad nossonset Habnopatb Gonee
BbICOKOYACTOTHbIE 1 BbICTPO M3MeHAIOLMeCA CUrHanbl. ApPKWI XuaKoKpucTan-
NINYECKNIA AUCnAei 1 MaTemaTnyeckmne GpyHKLMM NO3BONAIOT BbICTPO 1 YETKO
Habntoaatb, M aHaNU3POBaTb CUTHan.

OcHOBHble 0cobeHHOCTU Undposoro ocumnnorpadpa RGK DO-2002:

- [lBa aHanoroBbIX KaHana;

- Kupkokpuctannuueckuii TFT-gucnnei ¢ BbICOKMM pa3pelueHnem 800x480
nukcenen;

- TMoppepxka 3anomuHatowmx yctponcts Trna USB Plug and Play 1 Bo3mox-

HOCTb 06MeHa AaHHbIX C KOMMbloTepoMm no nHTepdercy USB;

« ABTOMaTU4ecKas HacTpolika OTOOPaKeHUA OCLUINOrpamMM 1 COCTOAHUA
ocumnnorpada;

«  OyHKLUMA COXpaHeHnA N BOCNPOU3BEAEHUA OCLUNIOTPaMMm;

«  OyHKUMA paclupeHra OKHA U BbICOKOTOYHbBIN aHanv3 napameTpoB v 0Co-
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6eHHOCTEeN OCLMNorpamm;

-+ ABTOMaTMyeckoe nsMepeHue 34 napameTpoB cUrHana;

+  DYHKUMA N3MEPEHMA 11 aBTOMATUYECKOTO OTCNIEXNBAHUSA;

«  BcTpoeHHas pyHKuUMA bbicTporo npeobpasosanna Oypbe (FFT).

+  MatemaTtnueckmne onepauumn Hag ocLmorpaMmMami (BKouyas CroxeHue,
BblUMTaHNE, YMHOXeEHIE 1 AefeHue);

+  3anyck no GppoHTY, N0 CUHXPOVMIYSbCY BUAEOCHTHANA, MO HAaKNOHY pPOH-
Ta, N0 ANNTENBHOCTY MMMY/bCA, MOOYEPEAHbIN 3anycK 1 Apyrue GyHKLMY;

+ MHOros3blYHOE MeHI0 C BO3MOXKHOCTbIO BbIGOPa A3bIKa, BKIIOUAS PYCCKNN;

«  CnpaBouHas NHGOPMALMA Ha HECKOMbKIX A3bIKaX.

5. Me)KAyHapOAHbIe JJ1IeKTpuyeckne cumBosnbl

[OCTOAHHDIN TOK
MepemMeHHbIV TOK

MpepynpexaeHue

OnacHo! Bbicokoe HanpsxeHune!

k(B> (B> |

3azemneHne

6. YcTpoiicTBo npu6opa

6.1 NepenHas naHenb

1 2 3 4
/ A Ap— AR
(T 7 o 1
Sl o
ED
0
0
o
(-
L B X\
—

10 9 8

Puc. 1 O6Lee ycTpONCTBO NepefHeil naHenu
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Owucnnen

Bxop aHanorosoro curHana
O6nacTb ynpasieHna BepTrKaibHON CUCTEMON;
0) USB nHtepdeiic

)

2) KHonkwu ynpaBneHus MeHto

3) MHOropyHKLUMOHaNbHbIN perynatop

4) OyHKUMOHaNbHble KHOMKN MeHIo

5) O6nacTb ynpasfieHnaA 3amnyckom

6) O6nacTb ynpasieHUA rOPU3OHTaNIbHON CUCTEMOIA

7) Bbixop cvrHana Ana KoMneHcauum NnpobHMKa 1 pasbem 3asemneHuns;
)
)

6.2 3afHAA naHenb

ﬁ
(-

ooaanq gooooe

.

™
| /]
1
Puc. 2 O6uwee ycTpoNCTBO NepefHeil naHenu

\ J

i

N\__©

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

7.Pa6ota c npu6opom

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

7.1 BKnioueHne/BbiK04eHEe
MoakniounTe ceTeBol Kabenb K pasbemy NUTaHUA, KOTOPbIA HaXxo[nTCA
Ha 60koBoI NaHenu. KHornka BKNoueHnsA/ BbIKMOYEHWA NMMTaHWA JOMKHa Ha-
XOAWTbCA B BbIK/IIOYEHHOM MofoXeHu. [lonyckaeTca nutaHue npubopa ot
VCTOYHMKa NepemMeHHoro HanpskeHnsa 100-240 B ¢ yactoton 50/60 u.
10
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Puc. 3 Pa3bem nutaHma

BKkntoueHvie 1 BbiKNtoYeHne ocumnnorpada Npon3BofUTCA KHOMKOW BKIO-

uenns/Boiknioverua nutanuns (1), kotopas Haxogutca Ha BepxHeii naHenu.
Mocne HaXaTnA KHOMKM BKNOYEHUA Ha 3KpaHe ocuyunnorpada HauHeT oTo-
6parkaTbCA MPOLLECC 3arpysKu.

\

Puvic. 4 KHonKa BKntoueHnsA/ BbIKNIOYEHWA NUTaHUA

7.2 MpoBepKa NPOXOXKAEHUA CUrHana

MopcoeanHute BNC-pasbem naccuHoro npobHuka k BNC-pasbemy 1
KaHana ocumnnorpada 1 NOACOEAVHUTE HAaKOHEUHUK MPOOGHMKa K BbIXOAY
CUrHana KomneHcaumm NpobHUKa, a 3aXXUM-«KPOKOAU» NPOBHUKA K BbIXOZy
3a3emneHunA. Ha Bbixof KoMneHcaummn NpobHuKa ocumnnorpad nopaeT curHan
c amnautypon 3 B n vactotonn 1 kl'y no ymonuaHwutio. NosToprTb Npoueaypy
ans 2 KaHana ocumnnorpada.

11
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Pasbem TecToBOro curHana
ANsi KanMbpoBskM NpobHMKa

N
N Knemma sasemneHus

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

7.3 MpoBepkKa npefoxpaHuTenei

HaxxmunTe kHonky AUTO (aBTOMaTMuyeckas HacTpPOWKa) U Ha 3KpaHe nos-
BWTCA OoCLMJITIOrpaMma NPAMOYTOfIbHOTO CUrHana ¢ yactoton 1 Ky v amnnu-
Tyfnow 3 B. BepHuTechb K pasfeny 7.2 1 aHanormyHbiM obpasom nposepbre
Apyrve KaHanbl. Ecnn oTobpaxaemas ocuymniorpamMmma oTimyaeTca ot ocumn-
Nnorpammbl NPAMOYrOfIbHOrO CUrHana, obpaTtutech K crepylolemy paspeny
«KomneHcaumsa npo6HUKOB».

7.4 KomneHcauus Nnpo6HNKoB

lMpu NoAcoeANHEHNM NPOBHYIKA K KaKOMY-TMG0 13 BXOAHbIX KaHanos
B NepBblii pa3 TpebyeTca NPoBeCcTn NpoLeaypy KOMNeHcaLmm, YTobb
cornacosaTb NapameTpbl NPOOGHVIKa 1 BXOAHOIO KaHana.

KOHCTpyKUMA 6ONbLIMHCTBA NPOBHUKOB paccuMTaHa Ha MOAKMIYEHVE
K onpepeneHHbiM mogenam ocuunnorpados. TeM He MeHee, CyLIeCTBYHOT
HeKOoTOpble OTNIMUMA Pa3HbIX OCLMINorpadoB OAHON U TOW Xe Mojenu, u
[laXke pa3HblX BXOAHbIX KaHaAIOB ofHOro ocumnnorpada. na pewexusn ston
npo6nembl MHOTMe NMPO6HMKN, 0CO6eHHO NPobHYKKK ¢ fgenuTenem (1X n 10X)
060pyAOBaHbI BCTPOEHHbIM KOMIMEHCAaTOPOM.

Ecnm npo6HUK 060pyaoBaH KOMMEHCATOPOM, HYXKHO HAaCTPOWTb €ro Tak,
4TO6bI NPOBHUK GbIN COrNacoBaH C NCMOMb3yemMblM KaHanom ocuyunnorpada.
JinA 3Toro Heo6XxoAMMO BbIMOHWTL CIeAyoLLYyIo Npoueaypy:

1) B MeHI0 HacTpoiKn MPOBHMKOB BblbpaTh 3HauyeHue KoddduureHTa
ocnabnenna 10X. MopknounTb NPOGHUK K ocumnnorpady. YctaHoBUTb
nepeknoyateNnb Ha MpobHuKe B nonoxeHne 10X U MOACOEAVHUTbL
NPo6HUK K Nnepsomy KaHany (CH1). [lanee BKmouuTb nepsbiin KaHan (CH1)
1 HaxkaTb KHonKy AUTO.

12
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Pa3gAska

. 3emnAa 1IMOm

DUNLTP NONOCHI
Beikmiouen
Bonb1/en

'pybo
Mpo6HuK

1%

Cnepyloumii

Puic. 6 MeHio HacTpOIKy NPOGHNKOB

2) MopaKNoYNTL HAKOHEYHVK MPOGHMKA K BbIXOAY KaIMbpOBOYHOIO CUrHanaHa
nvueBon naHenu ocyunnorpada (cm. puc. 7).

Puc. 7 KomneHcauus npo6HyiKa oCyLecTBAAETCA perynmpoBKoii nnbo B
rosnoBke, 1M60 B KOMMEHCATope, MOAKTIoYaeMOM K BXody ocuuisiorpada
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3) CnomoLlyblo NpuiaraeMoro K NPoGHMKY CneyunanbHOro MHCTPYMEHTa Ui
LPYroro nofaxofsLLero HeMarHUTHOrO MHCTPYMEHTA HACTPOMTE KOMMEH-
caTop TaK, uTobbl KaNMBPOBOUHbIN CUrHA VMES MIOCKYI0 BepLunHy 6e3
BbIGPOCOB WAV 3aKpyreHuit. [IpumMepbl BANAHWA KOMMeHcauumn npo6Hu-
Ka Ha popMy MeaHpa NoKasaHbl Ha PUCYHKe 8.

e Poo

W36biTouHas KomMneHcauua HepocrtatouHaa komneHcauusa Hopmanhﬂau KoMneHcauua
Puc. 8 Mpumepbl BANAHKA KOMMNEHcaLmmn NpobHUKa Ha Gopmy MeaHapa.

HeKOMMEHCMPOBaHHbBIN  MPOBHMK ~ MOXET  MOPOXAATb  PasnuuHble
NOrPELIHOCTH, OCOBEHHO MNPV U3MEPEHUN LJIUTENBHOCTY GPOHTOB U CMajoB
UMNYNbcoB. Bo 1n3bexaHne TakuMx MOrpelHoCTen Bcerga BbINONHANTE
KOMMeHcauuto NpobHMKa cpasy nocsie NOAKMOYEHUsA ero K ocyunnorpady v
nepuoanYecKy NPoBepAINTe KaUecTBoO KOMMNeHcaLmu.

A Bo n3bexaHue nopaxeHna aNeKTPUYeCKUMM TOKOM Mpu UsMepeHnmn
BbICOKOro HanpaAXeHuA C uCnosib3oBaHMeM I'Ip06HVIKOB yAoCTOBepbTECH,
4YTO m3onAauuAa I'Ip06HI/IKOB He nospexaeHa, n He JJ,OI'IyCKaI7ITe 4)VI3VI‘-I€CKOI'O
KOHTaKTa Tesla C MeTauTnYeCKUMIN YaCTAMUN I'IpO6HI/IKa.
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7.5 Qucnnen

1 2 3
9
Paserara a
Moct 1MOm
n d /| @unerp nonocel
Buikmouen
Bonet/fen
Toy6o
oGtk
7 ‘ i«

Cnegylouys

Puc. 9 Ancnnen

1) KoadduumeHT pa3BepTKM OCHOBHOW rOPU3OHTANIbHON LUKasbl.
2) O6nacTb 3anycka Ha FOPU3OHTasbHOM LKane.
3) MOMeHT BpeMeHM, COOTBETCTBYIOLUIA LIEHTPY LUKasbl (BENMUMHA ropu-
30HTaIbHOTO CMeLUEHNA OCLMNOrPaMMBbl).
4) TporpamMmmHble KHOMKIN MEHI0, COOTBETCTBYIOLLME PA3NNYHBIM GYHKLMUAM
B 3aBUCUMOCTY OT PEXMMa paboTbl.
) O6nacTb 0OTOOPaAKeHWs OCLUNOrPaMM.
) KoaddpurumeHT BepTrKanbHOM LWKanbl 418 KaXKA0ro KaHana.
7) MeTka ocumnnorpammbl BToporo KaHana (CH2).
) MeTka ocuymnnorpammbl nepsoro kaHana (CH1T).
) OTOGpaxeHne COCTOAHNSA peXxnma.

7.6 NMporpammHbie KHONKN
HaxmuTe niobyio NporpaMmHyto KHOMKY ANA BbI30Ba COOTBETCTBYIOLLENO
MeH10. B MeHI0 MOryT NoABRATbCA N306parkeHHble HMKe CMMBOSbI (Tab. 3):

hd MmeeTca cnepytoliee MeHo
4 VimMeeTcA BbinagaloLee MeHio
g MeHio BK/IOYaeT fiBa BapyaHTa Bbi6opa
J

15
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o) [InA HaCTPOINKM MOXXHO MCMOMNb30BaTb MHOrO(YHKLMOHANbHbI
perynatop

BbiGepuTe 3TO MeH!0, YTO6bI BbI3BATb BCMIbIBAIOLLYIO
BMPTYasbHyI0 LM$POBYIO KNaBmaTypy

7.7 ABTOMaTN4YecKas HacTpoliKa ocLunnorpammbl
Ocumunnorpa¢ RGK DO-2002 wumeeT ¢yHKUMIO aBTOMaTUYeCKOM

HacTpoikn. OHa MO3BOMIAET aBTOMATUYECKW HACTpauBaTb BePTMKAasbHYLO
N TOPW3OHTaNIbHYIO Pa3BEPTKY W CMELLUEHME, a TaKKe PEeXum 3anycka B
COOTBETCTBUM C XapakTepUCTMKaMU BXOAHOIO CUrHana AN KOpPPeKTHOro
oTo6paKeHUs ocUMNorpaMmbl. Mpy 3TOM B COOTBETCTBUM C TPEGOBAHMAMY
K aBTOMATUYeCKOW HaCTPOWKe YacToTa M3MEepAemMoro curHana AosmkHa bbiTb
He meHee 20 u.

1)
2)

MopaiTe n3mepsAemMblil CUrHaM Ha BXOAHOW KaHan ocumnnorpada.
Haxmute kHonky AUTO. Ocumnnorpad aBToMaTnMyeckn yCTaHOBUT Benu-
YMHBI CMeLLeHNA, KO3GPULIMEHTbI Pa3BEPTKN U pexinm 3anycka. Ecnm Bam
notpebyetcsa 6onee fAeTanbHoe HabnaeHWe CUrHana, Bbl MOXeTe BpyuY-
HYI0 NOACTPOWTL BCe NapaMeTpbl NOCNe NPOBeAeHUA aBTOMATUYECKON
HaCTPOWIKM ANA ero oNTYManbHOro oTobpaxkeHUa.

7.8 O3HaKOMJIEHMe C CUCTEeMOli BePTUKaNnbHON pa3BepTKM
Kak nokasaHo Ha pucyHke 10, B 30He ynpaBneHus BepTUKanbHON pa3BepT-

KOW HaxopuTtca PAL KHOMOK U PerynAaTopos. CﬂeﬂleLLlVIe nencrena nomMoryT
BaM 03HAaKOMUTbCA C X NCMONIb30BaHNEM:

1

N

VERTICAL POSITION: perynatop BepTMKanbHOIo CMeLLeHNA OCLUIorpam-
Mbl, TOBOPOTOM KOTOPOIO MOXXHO CMeLlaTb OCLUorpamMmmy no BepTuka-
NN. 3HayeHne NONoXKeHNA No BepTVKaa/ EEMEE Ha SKpaHe yKasblBaeT
nonoxeHune Kypcopa 6as3oBoii NMHWU. HaxmuTe Ha perynaTtop, utobbl
BEPHYTb YKa3aHHYI0 MO3MLMIO Ha CepefuHy dKpaHa rno BepTukanu. Ecnn
Bbl6paHa pa3BsA3Ka KaHasa No NOCTOAHHOMY TOKY, MOCTOAHHY COCTaBA-
IOLLYI0 TOKA MOXHO ObICTPO U3MepUTb, N3MEPUB Pa3HOCTb NOTEHLMANoB
MeXy CUrHanoM 1 3emsnein (HyneBbiM noTeHumanom). Ecnv BbibpaHa pas-
BA3Ka KaHana no nepemMeHHOMy TOKY, MOCTOAIHHaA COCTaBMAOLAA CUTHa-
Jla OTCeKaeTcs, YTO NO3BOJIAET OTOOPaKaTb NePeMeHHYI0 COCTaBNAIOLLYIO
curHana c 6onbluei YyBCTBUTENbHOCTbIO.

VOLTS/DIV: ¢ nomoLbto perynatopa BepTuKaibHON pa3BepTKy U3MeHsAN-
Te BEPTUKabHble HACTPOWKIN N OTCNEXMUBANTE N3MEeHeHUe NHPopmaLmnm
0 COCTOAHUU. Bbl MOXeTe OLLeHUTb 3MEeHEHUA Anana3oHa BepTuKanbHOM
pa3BepTKU NO NOKasaHVAM CToNOLa COCTOAHUA B HVKHEM YTy [UCTes.
M3meHuTe cooTHoLEeHWe «BonbT/AeneHune» (B/aen) no BepTukanm noBopo-
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TOM perynaTtopa BepTuKanbHoi Wwkanbl VOLTS/DIV. B ctonbue coctoaHua
COOTBETCTBYIOWMM 06Pa3oM M3MEHWUTCA 3HaYeHune AvanasoHa. Haxmurte
CH1, CH2, MATH, n Ha ancnnee oTob6pasnTCA COOTBETCTBYIOLLEE MEHIO,
3HaK, ocuunnorpamMma 1 MHpopmaLma o AnanasoHe COOTBETCTBYHOLLErO
KaHana. Npu gBonHom HaxaTtnm Ha kHonku CH1, CH2, MATH KaHan Bbiksto-
YaeTtca.

VERTICAL
A POSITION ¥

Y
0 Q
Q ¢
)
imv
VOLTSDIV

Puc. 10 30Ha ynpaBneHua BepTKanbHOW pa3BepTKON Ha NaHenu
ynpasneHua

7.9 O3HaKOMJIeHMe C CUCTEMOVI FOPU30OHTaNIbHOIM pa3BepTKMN
Kak nokasaHo Ha pucyHke 11, B 30He yMnpaBleHUs TrOpU3OHTanbHOW
pa3BepTKOM HaxoAMTCA OfHa KHOMKa W fABa MOBOPOTHbIX perynAatopa.

Cnepyole feiicTBMA NOMOTYT BaM 03HaKOMUTLCA C X UCMOMb30BaHNEM:

1) TMoBopoTom perynATopa ropusoHTanbHon passepTtkn SEC/DIV n3meHs-
eTcA KOIPPULMNEHT AeNeHNA rOPU3OHTaNIbHON LKasbl, COOTBETCTBEHHO
n3meHsaeTcA nHGopmauma B ctonbue coctoAaHuA. MoBepHUTe perynatop
ropvi3oHTanbHon pa3sepTku SEC/DIV, yTOObl M3MEHWUTb AMana3oH pas-
BEPTKM B CEKYHAaX Ha AeneHne, ctonbel, COCTOAHNA N3MEHWUTCA COOTBET-
cTBYOLYMM 06pa3om. [nanasoH M3MEHEHUA CKOPOCTV FOPU30HTaNIbHO
pa3BepTKM coCTaBnAeT 2 Hc/geneHne —50 c/genenue ¢ warom 1-2-5.

2) Wcnonb3yiite perynatop ropusoHTanbHoro cmellenuna POSITION ana Ha-
CTPOWKIN MONOXEHNA OCLMNIONPaMMbl Ha FOPU30HTaNbHON WKane. Pery-
nATop ropusoHTanbHoro cmeenna POSITION ynpasnaeT casurom 3any-
CKa BXO[JHOTO curHasna. 3Ta GpyHKLUA NCNonb3yeTca ANA CABUra no3mumm
3anycka, Npy NOBOPOTe perynAaTopa ropn3oHTabHOro CMeLLeHNA Bbl YBU-
AUTe nepemeLleHne oCUMNOrPaMmbl MO FOPU3OHTANN.

3) Haxmute kHonky HORI MENU ana otobpaxeHua MeHIo npubnmkeHms
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ocumnnorpammbl (Zoom). Haxoaacb B 3ToM MeH10, HaxkmuTe F1 ana Bknto-
YeHUA pexnma yBenuueHus parmeHTa okHa. [na BbIxoAa 13 pexnma yBe-
nuyeHuns GparmeHTa okHa HaxmuTe F1 elle pa3 v BEpHUTECH K OCHOBHOMN
BpeMeHHol wkane (Main). B 3ToM MeHI0 Bbl MOXeTe YCTaHOBUTb Bpems
3apepxku (Hold off).

HORIZONTAL
A POSITION ¥

)
SEC/DIV

Puc. 11 30Ha ynpaBneHuna ropnsoHTanbHON pa3BepTKON Ha NaHenn
ynpasneHus

7.10 O3HaKOM/IeHMe C CUCTEMON 3anycKa
Kak nokasaHo Ha pycyHKe 12, B 30He yrnpaBfieHWA 3anyCckom pacrosoxeH
OfIH MOBOPOTHBbI PEryNATOP 1 YeTblpe KHOMKW ynpaBneHuns.

CﬂeﬂleLLlVIe ,E[eVICTBI/IH MOMOTryT BaM O3HaKOMUTbCA C UX NCNOJIb3OBaHNEM:

TRIGGER
$LEVEL

Pwvc. 12 3oHa ynpaBneHna 3anyckom Ha NaHenun ynpaeneHna u MeHo
HaCTPOWKM 3anycKa
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1) Wcnonb3ynte perynatop LEVEL gna nsmeHeHna ypoBHa 3anycka. Ha anc-
nnee Bbl YBMAMTE 3HAYOK, YKa3blBalOWMIA YPOBEHb 3anycka. 3Ha4oK mne-
pemeLyaeTcs BHU3 UM BBEPX COOTBETCTBEHHO MOBOPOTY perynaTtopa. B
npolecce N3MEHeHUA YPOBHA 3anycka Ha Aucnnee otobpaxaeTtca nusme-
HAloLeecs 3HaUeHMe ypoBHA 3anycka.

Trio
2) Haxmunte kHoMKy TRIG MENU B 30He ynpaBneHns 3anyckom, 4Ttobbl
BbI3BaTb MEHIO HACTPOIIKM 3anycKa ANA U3MEHEHNA HaCTPOoeK.

DpoHT

MeTounme
Kanan1
Pasaraka
Noct
Pexim
ABTO

Twn thponTa

Puic. 13 MeHto HacTpoliKmM 3anycKa

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

00000kHz

I'1 L\ DPOHT

Gponr WCTOMHIMK
o

| Hnnynsc Kauan1

l Pazgraka

Pexnm

Asto

Tun chporTa

Pacryumi

Puc. 14 Bbi6op Tvna 3anycka
19
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4) HaxmuTte F2 1 BbibepuTte Tpebyemblii napameTp (KaHan 1, KaHan 2, BHeLu-
HWIA, ceTb 220) NCTOYHNMKA 3anycKa.

3ANYCK

Tun
DpoHT
WcToummk

X Kawan1
Kanan1

Kanan2?

BHewHmi

Cets 220 Moct
«

Pazanka

Tun chponTa

PacTyumia

Puc. 15 Bbl6bop NCTOYHNMKA 3amnycKa

5) HaxmuTe F3 1 BbibepuTte Tpebyemblii napameTp (nepemeHHbIN TOK, MOCTo-
AHHbIN TOK, NoaasneHne HY, nogasneHne BY, nogaeneHne wyma) pas3sas-
K1 3anycka.

3ANYCK
Tun

DpoHT

WcTounmk
Kaman1

Pa3zsAska

Moct

Pexum

ABTO

Tun doporra

Pactywmii

Puc. 16 Bbi6op NCTOYHMKa 3anycKa
20
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6) HaxmuTe F4 1 BbibepuTe Tpebyemblii NapameTp (aBTOMATUUYECKWIA, HOp-
MaJibHbIN, OAHOKPATHbIV) AN1A PeXK1Ma 3anycKa.

00000kHz

Wcrounmk
Kanan1

PassAska

Hopman Tun cponTa
OpHokpat

Pacryumii

Puvic. 17 Bbibop pexuma 3anycka

7) Haxmute F5 v BbibepuTte Tpebyemblil napameTp (pacTywmi, cnagatoLwui,
bpoHT) TNa dpoHTa.

WcTousmk
Kanan1
Passaska
Moct
Pexum

AsTo

Tun chpoHTa

Pactyumi

Cnanaioui
i_p‘ u PacTyumi

Puic. 18 Bbibop Tvna ¢ppoHTa

21
www.rusgeocom.ru



8) Haxmute kHonky SET TO ZERO [NA YCTaHOBKM OCLMANOrPaMMbl Ha
HyneByl0 NMO3MLMIO MO BEPTUKanM 1 No ropusoHTanu. Mpu 3Tom ypoBeHb
3anycKa yCTaHOBUTCA Ha cepeiMHy aMnanTyabl MyCKOBOTO CUrHana.

9) HaxmuTe kKHonky DEFAULT , yTO6bI 0TOOPA3NTb OKHO COpoCa Ha 3a-
BOACKME HacTponkm «Factory Setting». Haxxmute kHonky SELECT, uTo6bl
CcOpOCUTb HACTPOIKM A0 3aBOACKMX. HaxmuTe KHonKy MENU, uTo6bl 3a-
KPbITb 3TO OKHO.

10) HaxmuTte kHonky HELP, uto6bl Bbi3BaTh OKHO cripaBku «Help». Haxmute
KHonKy HELP ele pas, Uto6bl 3aKpbiTb OKHO CrPaBKM.

8. BepTukanbHas cucrema

Ocumnnorpadp RGK DO-2002 ocHalleH ABYMA aHafoOroBbIMU BXOAHbIMU
KaHanamu, Kaxgbl 13 KOTOPbIX MMeeT CBOe MeHI0 HacTPOeK BepPTMKalbHOMN
cucTembl. C MOMOLLBIO 3TOFO MEHI0 KaXzbli KaHan ocumnnorpada MoXHO Ha-
CTPOWTb HE3aBUCMMO ApPYr OT Apyra. Mocne HaxaTna GyHKLMOHaNbHOW KHONM-
kn CH1 unmn CH2 Ha 3KkpaHe oTobpaxaeTcs GpyHKLMOHaNbHOE MEHIO NMEPBOro
(CH1) unu BToporo (CH2) kaHana. B Tabnuue 4 HVXe NprBeAEHO ONMcaHue
3TOro MeHH.

Tab . 4:
MapameT OCTYMHble
P P Aocry OnucaHne
MEHI0 3HayeHuA
NPOMyCKaloTCA N NOCTOAHHAA, U
noct. TMOm nepemMeHHas COCTaBNAOLME BXOJHOIO
curHana
Pa3BA3ka nponyckaeTca TONbKO NepemeHHas
nepem. TMOm pony P
COCTaBNALLAsA BXOAHOIO CMrHana
Ha KaHan nogaetca noteHuman
3emna TMOm A u
3a3emneHua
orpaHuyeHmne Nonocbl NPOMycKaHWA
BbIK/OYeH OTKJTI0YAETCA, NCMOMb3yeTcA NoHasA
nonoca nponyckaHna
OunbTp
nonoch! orpaHuyeHmne Nonocbl NPOMycKaHWA
0 20 My, uTo6bl NOJaBUTL
20MHz A t A
BbICOKOYACTOTHblE COCTaBAALWYME
curHana
www.rusgeocom.ru



Bonbt/pen

rpy6o

rpy6as perynipoBka koadpoumneHTa
BEPTUKaNbHOW pa3BepTKM BbibpaHHOro
KaHana c warom 1-2-5

TOYHO

TOYHaA HacTpoWiKa B Npefenax wara
rpy6oIl HaCTPOWKY, LAr HaCTPOWMKMN
cocTaBnsAeT 1% OT BbI6PaHHON LWKabl
B/nen

Mpo6HUK

0.01X
0.02X
100X

1000X

3HaueHue KoadouLmeHTa ocnabneHus
Npo6HMKa BbIGNPaAETCA B COOTBETCTBUN
C YCTaHOBJIEHHbIM Ha NPOOHMKe
ocnabneHnem, ytobbl obecneunTb
COOTBETCTBYE BEPTVKANbHON LUKasbl
oTobpaxxaemon ocuunnorpaMmme
1 n3bexaTb Heo6XoANMOCTU
PYYHOro nepecyeTa LWKasbl C y4eTom
KoapduLmeHTa ocnabneHna npobHrKa

Cnepytownia

nepexoa Ha cnefyrouyro CTpaHUUy MeHo

NuBepcna

BbIKJ1

HOpMaJibHaA ocuuniorpamma

BKJ

MNHBEPTUPOBaHHaA ocuuiorpamma

En. n3m

B, A

BbIGOP eAVHNILbI 3MEPEHVA CUrHana B
BblOpPaHHOM KaHarne (BOfbT, amnep)

Hazan

BO3BpAT Ha NPeAblAYLLY0 CTPaHULYY
MEeHI0

8.1 HacTpoiika pa3BA3KM BXxoga KaHana

MN3mepaembiin curHan nogaeTca Ha Bxoa nepsoro KaHana (CH1) npeacTas-
NAeT cobol cMHycoupanbHoe KonebaHuve, copepallee MOCTOAHHYI0 COCTaB-
naowyto. Haxxmute kHonKy F1 ana Bbibopa 3HaueHus «Mepem. TMOm» napa-
meTpa «Pa3BsA3Ka», UTOObl YCTaHOBUTb Ha BXofe nepBoro KaHana (CH1) casb
no nepemMeHHOMy TOKy. MOCTOAHHasA COCTaBNAIOLAA N3MEPAEMOro CUrHana
6ypeT oTcekaTbcA. Ha pucyHke 19 0TobpasnTca COOTBETCTBYHOLLAA OCLMMNO-

rpamMma.

23

www.rusgeocom.ru




, Nepen 1MOM

TP NonOCK

* Busnouen

Bomtflen

Puc. 19 OTceueHne NOCTOAHHOWN COCTaBNALEN CUTHaNna

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

Kavan
Passoea

. Mocy 1NOw

Puc. 20 OpHoBpemeHHOe oTobpaXkeHne NepeMeHHO 1 MOCTOAHHON
COCTaBAALWMX CUTHANA

Ecnn Bbl HaxmeTe KHOMKy F1 ansa Bbi6opa 3HaueHns «3emna 1Momy, To
BXOZJHO KaHas NOAKIIOYAeTCA K BHYTPeHHeMy 3a3emneHuto ocuunnorpada, n
nepemMeHHas, N MOCTOAAHHAA COCTaBNAIOLLVE CrHana OTCeKatoTca Ha Bxope. Ha
Jucnnee oTo6pasnTca OCLUUNNOrPamMma, N306pakeHHas Ha pucyHke 21
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Pasemia

, Jewma 1HOM

WP Nonoce!
5 B
i Bomwr/llen
Tpybo

Coenyoupi

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

8.2 HacTpoiika orpaHn4YeHNA Nosocbl NponycKkaHuA

B KauecTBe Nnpumepa paccMOTPUM cUrHan ¢ Yactoton 40 My, nogaHHbIN
Ha Bxop nepsoro kKaHana (CH1). Haxmute kHonky CH1, a 3aTem Haxmwute
KHOMKy F2, uTo6bl BbIGpaTh 3HaueHue «BbiknioueH» ana napameTpa «dunbtp
nonocbl». [py 3ToM nonoca NponyckaHWA KaHana coBrnaaaeT C NOJIHOW Mo-
JIoCOW NMpomnycKaHua ocumnnorpada, ¥ orpaHNYeHnsA NooChbl NPONyckaHus B
nepsom KaHasne (CH1) otcytctBytoT. [Mpun 3TOM MOXKHO HabnoaaTh BCe BbICOKO-
YaCTOTHble KOMMOHEHTbI M3MEPEHHOrO CMrHana Ha ero ocLuuorpamme, Kak
NoKas3aHo Ha pUCyHKe 22,

| Mocr MO
@wTp nonoce
Bosrwosen

Bonst/flen

Tpy6o

Mpo6w

Puc. 22 Bup ocyunnorpammbl 6€3 orpaHnyeHnA NOAHOM NOMOChI NPOonycKaHUA

HaxmuTe Ha KHonKky F2, utobbl BbIGpaTh 3HaueHne «20MIuy» ans napame-
Tpa «OuUbLTP MONOChHI», N BbICOKOUYACTOTHbIE KOMMOHEHTbI U LWYM C 4acTOTOM
6onee 20 MIL, cogepxalymecs B N3MEPAEMOM curHasne, byayT CylecTBeHHO
ocnabneHbl. COOTBETCTBYIOWMIA BUA OCLMNNOTPaMMbl NPYBEAEH Ha PUCYHKE
23.
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TocT 1MOM

GHILTD BONOCH!
20Mry
Bomt/flen

rpyso

Puc. 23 Bug ocumnnorpamMmbl Npy orpaHnuyeHny Nosiocbl NPonyckaHus

8.3 Hactpoiika koadppuumneHTa ocnabneHnsa npobHnKa

[na cornacoBaHua C YCTaHOBNEHHbIM Ha MPOGHUKE KodddULEHTOM
ocnabneHns  HeobxoguUMO  BblGpaTb  COOTBETCTBYIOWMIA  KOIbdMLUMeHT
ocnabneHua npobHMKa B MeHI0 YynpaBneHUA KaHana. Hanpumep, ecnu
Ko3pduLMeHT ocnabneHns npobHuKa coctaBnseT 10:1, COOTBETCTBYMOLMI
koadpduumeHT B MeHo 6yaer 10X. [nAa npaBUnbHOrO OTOGpaXxeHUs
N3MEePAEMOro HanpsXXeHns HeobXOAMMO BCeraa ycTaHaBnvBaTb Tpebyemblii
K03dPULMEHT ocnlabneHnst NPo6HMKa.

SwnsTp nonock!
% Bomuouen
Bons
Tpybo
Tipotin

104

Cnenyoup

B

Puic. 24 YcTaHoBKa KoadpduumeHTa ocnabneHns npobHrKa B MeHIo KaHasna

8.4 Hactpoliika BepTukanbHoii passeptku (VOLTS/DIV).

Bbl MoXeTe perynvpoBaTb KO3GOULMEHT OTKNOHEHWA MO BepTUKanu
«Bonbt/fen» (VOLTS/DIV) B pexume rpyboit nnb6o TOUHOM HacTponku. B pe-
XUMe rpyboit HacTPOWKM 3HaveHne B/aen nameHsetca B npegenax 1mB/aen
- 20 B/pen c warom 1-2-5. B pexrime TOYHOW HaCTPONKN Bbl MOXETE N3MEHATb
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K03 PUUMEHT OTKNOHEHMA C MEHbLUMM LIAroM B npefenax TekyLiero auana-
30Ha. TakuM 06pPa3oM, MOXKHO MIaBHO, MPOXOAA YePe3 BCE 3HAYEHUs, N3Me-
HATb KOG OULIMEHT OTKNIOHEHUA B YKa3aHHOM Avana3oHe.

Paserma

 Nepes MOM

ownp nonocka
®  Busmouen
Bonuvfjen
S Towo
Tposiex
1=

Gneayoupit

~20.00m 0 woav [0

Puic. 25 TouHas HacTpoiika KoadouLmMeHTa BepTUKaNbHOW pPa3BePTKM

8.5 HacTpoiika nHBepTUpOBaHUA OCLIOrPaMMbl

VIHBepcKsa ocumnnorpaMmMbl HaCTPamMBaETCA C MOMOLLbIO KHOMKM F5. Mpwn
VNHBEPTMPOBAHUM CMrHana OCLMAIOrpaMmMa OTPaXKaeTcAa Mo BepTMKanm oT-
HOCWTENbHO YPOBHA HYNEBOro noTeHumana. Ha pucyHke 26 npepcrasneHa
ncxofHaa ocumnnorpamMma. Ha pucyHke 27 nokasaHa MHBEPTUPOBaAHHAsA OC-
uunnorpamma.

Puic. 26 HacTpoiika BepTrKanbHOM MHBepcu (MHBepcus - BbIKIT)
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Karan

Woepesn

BKI
En nom

B

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

8.6 EquHuLbl nsmepeHnsa

HaxxmnTe KHOMKy «Ef. n3m», 4to6bl BbIGpaTh B (BONbT) unu A (amnep) B
KayecTBe efuHULbI n3MepeHus. o yMonyaHuMio ycTaHaBIMBaETCA 3HayeHne
B. Mocne Toro, Kak eAviHNLLA U3MEePEHUA YCTaHOB/IEHa, COOTBETCTBEHHO U3Me-
HUTCA einHMLA U3MepPeHA B CTPOKE COCTOAHMA KaHana. Ha pucyHke 28 npeg-
CTaB/IeHa OCLMNIONPaMmMa C BbIOpaHHbIMU eAnHULAMK U3MepeHns B (BonbT).
Ha pucyHke 29 nokasaHa ocuuiiorpamMmma ¢ BbibpaHHbIMW efuH1LaMi usme-
peHusa A (amnep).

Kavan

F.1.00000kHz | pnmepon

Puc. 28 Ocuunnorpamma ¢ BbI6paHHbIMU egrHULAMK 3MepeHus B (BonbT)
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Puc. 29 Ocumnnorpamma ¢ BbibpaHHbIMW eAnHKLaMmn n3mepenns A (amnep)

8.7 MaTemaTunuecKue onepayu Hag oCLIIOrpaMmmMmammn

MaTemaTtuyeckune BblumciuTenbHble GYHKUMU NPeACTaBaaoT coboi oTo-
6paxkeHne pesysnbTaToB OMnepaunii CNOXEHNS, BbIYMTAHWSA, YMHOXEHNA 1 fe-
JIEHVA OCLMIIIONPAaMM 13 NEPBOrO 1 BTOPOro KaHasos.

Marensar
Onepanal
Kavani
Dy
+
Onepang2

Kavan2

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

Puc. 30 MNpumeHeHne maTeMaTyeCKx onepaummn
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OnucaHve MeHo maTemaTyeckux dyHKumi (Tab. 5):

MapameTp HoctynHble OnucaHve
MeEHIo 3HaueHusA

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

Kanan1 (CH1) 3a VNCXOAHbIV curHan 1 NnpUHNMaeTCcA

Oneparal ocuuMnnorpaMma NepBoro KaHana
(Source1) Kawan2 (CH2) 3a UCXOAHbIN curHan 1 npuHUMaeTcs
ocLMNNorpaMma BTOPOTO KaHana
+ McTo 1 + ncxopHbli curHan 2
OyHKUMA - McxoaHbi curHan 1 — NCXoaHbIn curHan 2
(Operator) X VICXOAHBIN crHan 1 X UCXOAHBI curHan 2

+ McxopHbI curHan 1 + NCXoAHbIn curHan 2

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

(Source2)

3a NCTOYHUK curHana 2 npUHNMaeTcAa

KaHnan2 (CH2)
ocuwmnnorpaMma BTOPOro KaHasna

8.8 CneKTpanbHbIii aHanus metogom Mo
C nomouybto anroputma BIM® (6bicTporo npeobpasosaHusa Dypbe) Bbl
MoXeTe npeobpazoBaTb CurHan Kak oyHkumio BpemeHun Y(t) B curHan Kak
dyHKUumto yacToTbl. C nomolpbio BN yaobHo HabnoaaTh cneayowme Tvnbl
CUrHAsOB:
«  /3amepATb rapMOHMYECKME KOMMOHEHTbI CUrHaMa Y UCKaXKeH s, BHOCMMbIE
B CUrHan obcnieayemon cructemon;
«  [leMOHCTPMpPOBaTb XapaKTepPUCTUKM LyMa B MOCTOAHHOM CUTHane;
«  AHanusuposatb KosnebaHus.
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OnucaHve meHto 6bicTporo npeobpasosaHua Oypbe (Tab. 6):

MNapameTp [ocTynHble Onncanmne
MEHIO0 3HaueHun
Tun (Type) BMO (FFT) BbinonHeHve onepayuii 66icTporo
npeo6pasoBaHusa Oypbe
Kawan1 (CH1) 3a NCXOAHBIV CUrHan NpUHMMaeTCA
VCTOYHK ocumnnorpaMmMa NepBoro KaHana
(Source) .
Kanan2 (CH2) 3a UCXOLHBIN CUrHan NPUHUMaeTCA
ocyuaiorpaMmma BTOPOro KaHana
XaMMuHra
. YcTaHOBNEHO OKHO X3MMUHra
(Hamming)
BnakmaHa
YctaHOoBNeHoO OKHO bnakmaHa
OKHO (BlackMan)
(Windows) Mpamoyr
YcTaHOBNEHO NPAMOYrOJIbHOE OKHO
(Rectangle)
XeHHuHra
. YcTaHOBNEHO OKHO X3HHUHra
(Hanning)
JInHenHbIN YcTaHaBnuBaeTcAa eguMHMLA
(Linear RMS) n3mepeHmna B (Vrms)
BepT koopp
(Vert Scale) YcTaHaBnuBaeTCs eguHMLA
dBV n3mepenun ab (dBVrms) ans
cpefiHeKBafpaTUYHOW BENNYNHbI

Bbi6op okHa BM®. Ocumnnorpad nossonset NPon3BOAUTb 3anNnCK Cur-
Hana BIM®, orpaHnyeHHOI NO BpeMeH [/IMHbI B MPeANOIoXKeHNN O TOM, YTO
CUrHan Kak QyHKLUUA BpemeHu ABNAETCA GECKOHEUHbIM 1 MepUOANYECKUM.
Ecnv pnviHa 3anucm cooTBeTCTBYET LeIoMy YMCAY NeproaoB, CUrHan nmeet
O[JMHAKOBYIO aMNINTYAY B Hayase 1 B KOHLe, NP1 STOM He BO3HMKAET pa3pbliBa
OCLMIIIONPaMMBbl.

OpHaKo ecnv AnviHa 3anncy He COBMAAaeT C LiesbIM YCIOM NEPUOA0B, TO
amMnAUTyAa B Hauane n KoHue 3anucu 6yayT OTnYaTbCs, AaBas paspbiB B TOY-
Ke COeAVHeHWs, BAVAIOWMIA HA BbICOKOYACTOTHbIE KOMMOHEHTbI pe3ynbTaTa
BMN®. B yacToTHOM NpeACTaBNeHU M STO ABNEHNE N3BECTHO Kak NpocaynBaHmne
cnekTpa. Ytobbl He JONYCTUTb NPOCAYNBAHIA, UCXOAHDIN CUTHAN YMHOXaeTcA
Ha GYHKLMIO OKHA, 1 TaKM 06pa3oM, 3HaYeHUA Havana 1 KoHLa 3anucu npu-
HYAMTENbHO YCTaHaBMBAOTCA B HOMb. [inA Bbibopa Hambonee noaxopsLLeit
bYHKLMM 06paTUTECH K HIKecneayioLen Tabnuue.
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Tab.7:

PekomeHzyembl 06beKT

(Rectangle)

OkHo BIN® OcobeHHOCTU
NpUMeHeHNA
BbI6poChI v GbICTpble
OTnnyHoe paspeLleHne MMMYNbCbl, KOTAa ypoBEHb
10 YacToTe, HauXyAaLee CUrHana B Hauasne n KoHue
paspelueHme no ofiuHaKoB. [apMOHMYecKne
MNpamoyronbHoe

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

CUrHasIbl C MOCTOAHHOW
YacTOTON 1 amMMANTYAON.
LnpokononocHbiit
6enblit WyM C MefJSIeHHO
MEHSAIOLMMCA CNEKTPOM

PaspelueHue no

X3HHWHra MNepropuueckne curHanbl
A YyacToTe nyyiue, Yemy _
(Hanning) 1 Y3KONONOCHBIN LWyM
NPSAMOYrofbHOTO OKHa
PaspelueHvie no yactote | Bbibpockl unm 6oicTpbie
XaMmmHra NNLWb HE3HAUYNTENBHO MMNYNbCbl, KOFAA YPOBeHb
(Hamming) NyyLle, YeM Y OKHa CUrHana B Hauane n KoHue
X3HHWHra CUNBHO pasnuyaeTcs
Haunnyuwee paspelueHvie | B ocHoBHOM
BnakmaHa no amnanTyfe npu NCNONb3yeTCA AN NMONCKa
(Blackman) HavxyfLem paspelleHnn | BbICLUMX FAPMOHWUK B
no vyactote O[IHOYACTOTHBIX CUTHaNax
8.9 Llndppoeoii punbrp

DOyHKUMA LdpoBOro GpunbTpa No3BonAeT oTGUNLTPOBATL ONpPeAeNneHHyo
MOJIOCY YaCTOT B CUTHANE, HACTPOUB BEPXHIOK 11 HVXKHIOK MPaHMLibl YaCTOTHO-
ro AvanasoHa GpunbTpa.

MeHto HacTpoiikn uudposoro punbsTpa (Tab. 8):

Mapametp [octynHble Onuncanme
MeH!o 3HaYeHwnn
Tun (Type) Ounbtp OyHKUMA Ldposoro punsTpa
Kanan1 DuUnbTP NPUMEHSAETCA K OCLMIOrPaMMe B
VICTOUHUK (CH1) nepBOM KaHane
(Source) Kanan2 DOUNbTP NPUMEHAETCA K OCLMNNOrpamMmme BO
(CH2) BTOPOM KaHasne
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Tvn
dunbTpa
(Filter type)

Bbi6op ¢unbTpa HM3KMX YacToT. TonbKo

HY KOMMOHEHTbI CUrHana ¢ YactotaMm HuKe
(Low Pass) 3alaHHOTO BepPXHEro npepena 4actoTbl
MOTYT NPOWTY B KaHan
Bbibop dunbTpa BbICOKMX YacToT. TONbKO
BY KOMMOHEHTbI CMrHasna c YacToTaMu Bbllue
(High Pass) | 3agaHHOro HVKHero npeaena 4yactoTbl
MOryT MPONTU B KaHan
Bbi6op nonocosoro
(nonocHonponyckaiolero) epunstpa. Tonbko
B nonoce KOMMOHEHTbI CMrHasna C YacToTaMu Bbille

(Band Pass)

3a1aHHOTO HUXKHEro npeaena u Huxe
3a1aHHOTO BePXHEro npejena 4actoTbl
MOryT MPONTU B KaHan

BHe nonochl
(Band Stop)

Bbibop pexkeKTopHOro
(nonocHo3arpaxpatoiiero) dpunsrpa. Tonbko
KOMTMOHEHTbI CMrHana C YactoTamm Huke
3a/]JaHHOTO HIKHEro npeaena v Bbille
3aflaHHOTO BepPXHEro npejena 4actotbl
MOryT MPONTU B KaHan

HwvixHUMiA Npefien YacToTbl HaCTpavBaeTcs

HuxHsanA BpaLleHnemM MHOro$yHKLMOHaNbHOro
rpaHuua - perynatopa. [ina ¢punbTpa HA3KMX YacToT
(Freq Low) HWXHWI Npefen YacToTbl 33aTb Henb3A,
MEHIO CKPbITO
BepxHuWin npefen YyacToTbl HACTPaMBAETCA
BpaLLeHnemM MHOrOdYHKLMOHaNbHOro
Bepx rpaH pauy byry

(Freq Hight)

perynstopa. [lns GprnbTpa BbICOKMX 4acToT
HVKHWIA TPefen YacToTbl 3a4aTb HeNb3s,
MEHI0 CKPbITO
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9. lopusoHTanbHaa cucrema

—_

N

9.1 YnpaBneHne ropusoHTa/ibHbIMU HacTponikaMmn

HORIZONTAL
< POSITION »

<4 SCALE »

()
19 Q
Q ¢
O
s ns
SEC/DIV

Puc. 31 30Ha ynpaBneHuna ropnsoHTanbHO pa3BepTKON Ha NaHenn
ynpasneHus

Perynatopbl ynpaBneHuna roprM3oHTasbHOM LLKaoNn:

Perynatop SCALE (macwwTab wKanbl BpeMeHn) No3BOMAeT perynmposaTb
FOPU3OHTaNIbHYIO Pa3BePTKY, YTO NPUBOAUT K PACTAXKEHWIO UK CXKaTUIO
OCLMNNOrPaMM OTHOCUTENIbHO LieHTpa 3KpaHa, TO eCTb KONMMYecTBO ce-
KyHA/penexune (sec/div). Ecnn BKnloueH pexum yBenuueHua ¢parmeHTa
oCLMNNIOrpamMmmMbl MO OCK BPEMEHM, MOXHO MCMONb30BaTb 3TOT peryna-
TOp ANA M3MEHEHUA 3aflePXKKWN, CKaHPYA BPEMEHHYIO OCb, Y U3MEHATb
LWMPUHY OKHa. Moapo6HOCTM onmncaHbl B ONUCAHNN PeXMMa yBeNnyeHns
dparmeHTa. Mpwn paboTe ¢ perynatopamui ropn3oHTanbHON pa3BepTKM Ha
aucnnee otobpa)kaeTcA MeHI0 HACTPOWKM FOPM3OHTaNbHON pPa3BepTKM
(Tabnuua 9).

Perynatop POSITION (nonoxeHwe no ropusoHTanu) nos3sonseT pery-
IMPOBaTb MOJIOXKEHWE OCLUIOrpamMMbl MO FOPU30OHTaNu (BKnouasa oc-
LWAsorpaMmbl, NonyyYeHHble B pe3ynbTaTe MaTeMaTUyecKkmux onepauuii).
YyBCTBUTENBbHOCTb 3TOTO PerynATopa N3MeHAeTCA B 3aBUCUMOCTM OT Mac-
wrtaba No ocm BpemeHU.

KHorka meHio yrnpaBneHua ropusoHTanbHon cuctemoir (HORI MENU) uc-

Nosib3yeTcs A48 BXOA4A B MEHIO YMPABEHNA rOPU30HTASIbHOM CUCTEMON (CM.
Tabnumuy Hxe).
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MeHt0 ynpaBneHus ropuoHTanbHom cnuctemoi (tab. 9):

MapameT OCTYMHble
P P Aocty OnucaHune
MeHI0 3HaueHun
OKHO . .
Bkn (ON)/ BknioueHne OCHOBHOW FOPU30HTaIbHOM
(Expand BbIK/T (OFF) | wkani
Windows)
Mpw BbIGOPE 3TOro 3HAUYEHUA Npu
Main time | perynupoBke 6yaeT MeHATbCA OCHOBHas
ropu3oHTasnbHas LWKana
Time base TMpu BbIGOPE 3TOrO 3HaUeHNsa Npy
. erynnpoBKe byaet MEeHATbCA
Extend time | PEYMP A
ropu3oHTasnbHas LKana yBennyeHHoro
dparmeHTa ocLMINOrpaMmbl
BkntoueHwue pexnma ysenuyeHma
XY pexnm -
dparmeHTa ocLMINOrpaMmbl
3apepxKa PerynvpoBKa BennuuHbI 3afep>KKi 3anycka
(HoldOff) MHOrOQYHKLMOHANIbHBIM PErynaTopomM

9.2 O6bACHEHEe TePMUHOB

Pexxum YT. B 5Tom pexxrme ocb Y npefcTaBniseT cobon WKany Hanpsxe-
HKA, @ 0Cb X — LWKany BpeMeHu.

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

Pexxum ckaHupoBaHuA (Scan). Ecnu ropr3oHTanbHaa pasBepTka ycTa-
HOB/eHa Ha 3HayeHune 100 mc/Aen unu MeHblue, Npubop byaet paboTaTb B
pexnme BbIGOPKM C MefIeHHbIM CKaHMpoBaHMeM. Mpy HabnAeHUN HU3KO-
YaCTOTHbIX CUFHAJIOB B PEXUME MeAJIEHHOIO CKaHUPOBaHWA peKoMeHayeTca
yCTaHaBNMBaTb Pa3BA3KY KaHana no NOCTOAHHOMY TOKY.

SEV/DIV (c/pen). EquHMLA ropr30oHTanbHON WKanbl BPeMeHW, «ceKyHa/
neneHue». Ecnn BbibOpKa CUrHana ocTaHoBfieHa (Haxatmem KHomku RUN/
STOP), c nOMOLLbI0 OPraHOB YNPaBAeHUA rOPY30HTaNIbHOW Pa3BEPTKON MOX-
HO PacTAHYTb UK CKaTb OCLIMINOrpaMmy.

9.3 YBennueHne pparmeHTa oKHa

Pexxnm yBenmueHna pparmeHTa okHa ncnonb3yetcs Ania 6onee yaobHoro
HabnogeHna ¢parmeHTa OCLMNNOrPaMMbl, NMO3BOMAIOLErO Nlyylle PaccMo-
TpeTb feTanu.
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HaldOff

Puc. 32 ®parmeHT oCUMANOrpaMmMbl, PaCTAHYTbI MO FOPU3OHTaSIbHON OCK

) LLkana yBennueHHoro ¢parmeHTa OCLUIIOrPamMMbl
2) YBenuueHHbI Mo ropn3oHTanu GparMmeHT oCLMANOrPaMmbl
) OcCHOBHaA ropu3oHTaNbHadA WKana

) YBenuueHHbIi MO roprn3oHTanu GparMeHT OCLMANIOrpaMmbl

B pexume yBenuueHvs ¢pparmeHTa BPEMEHHON LWKasbl JUCTEN fenuTca
Ha /iBe YacTu, Kak NMoKa3aHo Ha PUCYHKe Bbllle. B BepxHeil yacTn oTobpaxa-
eTcA ncxofHaa ocuunnorpaMma. Bel MoxeTe nepemellatb 3Ty 30HY BNeBO U
BMpaBo BpaujeHnem perynatopa POSITION, a Takke ymeHbLIaTb 1 yBENNYU-
BaTb pa3mep BblbpaHHOI 06nacTn BpalleHnem perynatopa SCALE B 30He ro-
PV30HTaNbHOW pa3BepTKU.

B HWXKHe YacTy 3KpaHa PacronoXeH BblOPaHHbIA pparMeHT NCXOQHOMN
OCLMINIONPaMMbl, PACTAHYTbIA MO ropu3oHTanu. ObpaTute BHUMaHMUe, YTO
paspelleHmne pacTAHYTOro GpparmeHTa yBenmymBaeTca No CpaBHEHUIO C pas-
peLleHnem NCXO[HON OCLMIOrpaMMmbl.

MockonbKy ocuunnorpamma, NokasaHHas B HUXHEN 4acTu 3KpaHa, co-
OTBETCTBYeT BbiOpaHHOW 30He B BEPXHEN 4acTu, ANA YMeHblUeHUA pa3mepa
3TOW 30HbI, Bbl MOXETE PacTAHYTb BPEMEHHY!IO LLKasy BpalleHnem perynatopa
SCALE B 30He ropn3oHTanbHoi pa3sepTku. laHHaa GyHKLMA NO3BONAET MHO-
roKpaTHO pacTArMBaTb OCLUIOrPamMy.

9.4 Pexxum XY

Pexxum XY Takxe HOCUT Ha3BaHVe pexnma ¢uryp Jinccaxy. lMpumeHeHre
meToaa Jlnccaxy nosBonseT U3sMepuTb Pa3HOCTb $pa3 ABYX CUrHANOB C OfUHa-
KOBOW YaCTOTOW, Kak NMOKa3aHO Ha PUCYHKe Huxe:
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— @

Ve

Puc. 33 Qurypa Jlnccaxy

Pacuet nponssoanTca Ha ocHoee popmynbl sin®@ = A/B unn C/D, rge © -
yron cagura $asbl Mexay cMrHanamu B iByx KaHanax, a napameTpbl A, B, Cn D
nokasaHbl Ha pUCyHke 34.

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

79 N QL
<0000y LY
GVAR LI S A IR
- WYY VA, K

Puic. 34 OcHoBHble BapuaHTbl duryp Jinccaxy

B 3TOM pexxrme Heo6X0ANMO OJHOBPEMEHHOE MNCMOJb30BaHKe CUTHaNoB
B nepBoMm KaHane (CH1) n BTopom KaHane (CH2). Mpwu BbiGope pexunma otobpa-
*eHua XY, MO ropr30HTaNbHOWM OCK OTKNAAbIBAETCA HaMpPAXeHWE B NepBOM
kaHane (CH1), a no BepTUKaNbHOWN — HanpsaxeHne BO BTOpom KaHasne (CH2)
(pucyHok 35).
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YBENMHEHVE
Okt
BLIKI

Time Base

Main Time

XY Pexum

BKIl

3anepwia

1 =500.00mV 1X
Puc. 35 OTobpaxeHue ocLmunnorpamMmmbl B pexume XY

MprmeyaHmne: ansa obecneyeHnA HOpPManbHOro otobpaxeHusa euryp Jinc-
caXky, ocLunnorpaMma AoKHa OXBaTbiBaTb XOTA Obl OAVH MOMHBIA Nepuos
curHana. Cnepytowme GyHKUMM He paboTaioT pexxume XY:

« OyHKLUUA KyPCOPHbIX M3MePeHNiA;
«  MaTtemaTuuyeckrie onepauuv v onepauyuy C KCNOSIb3OBaHNEM OMOPHOW

OCLNIOrpammbl;

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

10. Cuctema 3anycka

MomeHT 3anycka onpepenseT, Korga ocumnnorpad HaumHaet BbIGOPKY
[aHHbIX 1 OTOBpaxeHWe ocumanorpammbl. MNpaBunbHas HacTpoliKa 3anycka
No3BONAET NPeBPaTUTb HECTabWIbHYIO KapTWHY Ha 3KpaHe B MHPOpMaTMB-
Hyl0 ocumnnorpammy. B Hauane c6opa aaHHbIX ocuunnorpad B nepsyio oye-
peab HabvpaeT 4OCTAaTOYHOE KOMMUECTBO AaHHbIX A/1A NOCTPOEHUSA OCLMINIO-
rpamMmbl CfieBa OT TOYKM 3aMnycKa, U 3TO NPOJOJIKAETCA, MOKa He BbINONHAETCA
yCnoBMe 3anycka. B oxupaHuy nyckoBOro curHana npubop HemnpepbiBHO
perncTpupyert faHHble. Koraa crHan 3anycka nonydeH, ocumnnorpad Henpe-
PbIBHO COBMpaeT AOCTaTOUHbIN 06beM AaHHbIX ANA TOro, YTobbl OTO6Pa3nTL
ocuMNNorpamMmy BrpaBo OT TOUKM 3amycKa.

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

«  Perynatop LEVEL: perynatop ypoBHsA 3anycka, N03BONALWNIA yCTaHOBUTb
3HaueHMe HanpAKeHWA NYCKOBOro CUrHana, COOTBETCTBYKOLLEE YPOBHIO
3anycKa;
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«  KHonka SET TO ZERO: cnyuT ana ycTaHOBKM YPOBHA 3anycka Ha CpefHuiA
YPOBEHb aMMIUTYAbI MYCKOBOrO CUTHana;
« KHonka TRIG MENU: KHomMKa Bbl30Ba MEHI0 HAaCTPOMKM 3anycKa.

10.1 YnpaBneHune 3anyckom

3anyck no ¢ppoHTy 0603HauaeT 3anycK no NMoPOroBoMy ypOBHIO BXOGHOTO
curnana. Mpu Bbi6ope pexknma 3anycka No GPOHTY MPOVCXOAUT 3aMycK Ha ne-
penHeMm, 3ajHeM 1nn Ha 060UX GPOHTaxX BXOJHOTO CUrHana.

Tab.10:
Mapamer OCTYMHble

p P e OnucaHne
MEHIO0 3HaueHuA

Tun (Type) ®OpoHT (Edge)

KaHan1 (CH1) | 3anyck no curHany v3 nepBoro KaHana

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

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

CUrHana oTcekaeTca

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

nponyckatoTca
OTCEKaKTCA BbICOKOUACTOTHbIE
Mopasn HY
Pa3Bsa3ka . cocTaBAALLMe NYCKOBOro cUrHana (c
R (LF Reject) .
(Coupling) yacTtoTon Bbiwwe 80 KIL)
OTceKaloTCs HU3KOYACTOTHbIE
fopasn B4 COCTaBAALME NYCKOBOrO CUrHana (c
(HF Reject) tme ny

yactoTou Huke 80 KI)

OTceKaeTcA BbICOKOYACTOTHbIN Lym,
YMeHbLUIAeTCA BEPOATHOCTb JIOXHOIo
CpaﬁaTblBaHVlﬂ 3anycka

Mopasn wyma
(Noise Reject)
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AsTo (Auto)

ABTOMaTMUecKni 3anyck. Ocuunnorpamma
dopmupyetca, faxe ecn ycnosue 3anycka
He BbINONHAETCA

HopmanbHbii 3anyck. Ocunnnorpamma

Hopman
Pexvm dopmmupyeTcs, TONbKO eC/N BbINONHAETCA
(Nor-mal)
(Mode) ycrnoBue 3anycka
OpHOKpaTHbI 3anyck. Mpu BbINONHEHUN
OpHokpat YCNOBUA 3anycKa oCLUNorpaMma
(Sin-gle) dopmMupyeTca ogHOKPATHO ¢
nocnepytoLen oCTaHOBKOW
PaCTyu.\mm 3anyck no HapacTaiolemy GpoHTy
(Rise)
Tun ¢ponTta | Crapatowmin
(Slope) (Fall) 3anyck no cnapatotiemy GpoHTy
OpoHT 3anyck, Kak Nno HapacTaloLemy, Tak v no
(Rise-Fall) y6biBatoLemy GpoHTy

10.2 3anycK no gnutenbHocTy umnynbca (Pulse width)

3anyck no AnMTeNbHOCTU MMMY/bCa 03HAYAET, YTO 3anycK GOpMUPOBaHUA
OCUMIIIOrPaMMbl 3aBUCUT OT ANINTENIBHOCTM MYCKOBOrO UMMynbca. Haknagpl-
Bas COOTBETCTBYIOLLME YCIOBUA HA ANNTENIBHOCTb UMMYSbCA, Bbl MOXETE Bbls-
BUTb UMMYSIbCbl, OTKIIOHAOLLMECS OT HOPMbI.

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

Mapametp JocTtynHble Onuncanme
MeHIo 3HaYeHua
Nmnynbc
Tan (Type) (Pulse)
Kanan1 (CH1) | 3anyck no curHany ¢ nepBoro KaHana
KaHan2 (CH2) | 3anyck no curHany co BTOPOro KaHana
MNCTOUYHUK BHewwHUit Bbibop BXOfHOrO KaHana BHeLIHero
(Source) (EXT) 3anycka (EXT TRIG) B kauecTBe UCTOYHMKa
NycKoBOro CUrHana
Cer 220 3anycK oT aneKTpoceTu
(AC Line) y P
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Pa3BA3ka
(Coupling)

MNoct (DQC)

MocTosHHaA cocTaBnaoLwasn nyCcKOBOro
CurHana otceKaeTca

MNepem (AC)

locToAHHaA 1 NepemeHHanA cocTaBnALWme
NyCKOBOro cnrHana nponyckarTca

Mopasn HY
(LF Reject)

OTceKaloTCA BbICOKOYACTOTHbIE
cocTaBnAoLLMe NyCKOBOroO cMrHana (¢
yacToTol Bbiwwe 80 KIu)

Mopasn BY
(HF Reject)

OTceKaloTCsA HU3KOYACTOTHble
cocTaBfAoLLMe NYCKOBOroO cMrHana (¢
yacToTou Huke 80 KIy)

MNopasn wyma
(Noise Reject)

OTceKaeTcs BbICOKOYACTOTHBbIN LLYM,
YMEHbLLAETCA BEPOATHOCTb JIOXKHOTO
cpabaTbliBaHWA 3anycKa

Pexum
(Mode)

AgTO (Auto)

ABTOMaTMyecKkuii 3anyck. Cuctema
aBTOMaTNYeCKMN NPOV3BOAUT BbIGOPKY
[aHHbIX 417 OCLMANOrPaMMbl B OTCYTCTBME
NycKoOBOro cmrHana. basosbii yposeHb
3anycka otobpaxaetca Ha gucnnee. Mpu
NoABMEHUN CUTHaNa 3anycka NPoONCXoanT
aBTOMaTNYeCKoe NepekKsioyeHme B
HOPManbHbIV peXnMm 3anycka

Hopman
(Normal)

HopmanbHbil 3anyck. B otcytctBue
NyCKOBOTO CMrHasa cucTema He
NpoV3BOANT BbIGOPKY AaHHbIX. Mpun
NOABMIEHU NYCKOBOTO CUrHasa BbIGopKa
[laHHbIX 3anycKaeTtcs

OpHokpat
(Single)

OpHOKpaTHbI 3anycK. Mpu BbINOAHEHUN
yCnoBUA 3anycka ocLmInorpaMmma
dopmmpyeTcs OAHOKPATHO C MoCeayio-
Lie OCTaHOBKOM

Hactp
vmn (Pulse
Setup)

BbI30B MeHI0 HACTPOWKM ANIUTENBHOCTN
nMnynbca
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MeHt0 HaCTPOMKN ANUTENBHOCTM MMNYfbca (Tab. 12):

Mapamer OCTYMHble
p P A OnucaHve
MeHI0 3HaueHuA
OTpuuatenbHasa | 3anyck no AnUTenbHOCTA
MonAPHOCTb (Negative) oTpu1LaTeNbHOro NMNynbca
(Polarity) MonoxutenbHas | 3amyck no AnUTenbHOCT
(Positive) NONOXKNUTENIbHOrO UMMYSbca
S 3anyck npv AnUTeNbHOCTW UMMNY/bca
60/bLUe YCTaHOBIEHHOTO 3HaYeHVA
Ycnosue < 3anyck npv AnUTeNbHOCTM UMMNY/bca
(When) MeHblLLUE YCTaHOB/IEHHOTO 3HaYeHNA
< 3anyck npv AnUTENbHOCTY UMMNYNbCa,
PaBHO yCTaHOBJIEHHOMY 3Ha4YeHUIo
[nnTenbHOCTb MMMynbca
Bpems ycTaHaBnunBaetca B npeaenax 20 Hc ~10
(Time) C 1 MOACTPONTE €e TOYHO BpalleHnem
perynaTtopa B BepxHeii YacTn
nepegHei naHenn
Bo3BpalueHvie Ha npeab 0
Hazap (Back) pauy peabiaywy

CTpaHuUy MeHIo

10.3 3anycK No cKopocTu u3meHeHnA curiana (Slope)
Korpa BblbpaH 3amyck No CKopoCTy M3MEHEHUA CUrHasa, 3amnyck ocyLiecT-
BJIAETCA, €CSIN CKOPOCTb HapacTaHWA UK YObIBaHUA CUrHana CooTBETCTBYET

BeIYNHe, 3ajaHHO B HACTPOWKaX.

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

Mapametp HoctynHbie OnucaHve

MeH!o 3HaueHws

Tun (Type) HaknoH (Slope)

NcTounnk Kawan1 (CH1) | 3anyck no curHany us nepgoro kaxana
(Source)

Kanan2 (CH2)

3aI'IyCK no curHany n3 BTOpoOro KaHana
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Pa3BA3ka
(Cou-pling)

Moct (DC)

MocToAHHaA cocTaBnAoLWwan BXOQHOIO
CuUrHana oTceKkaeTca

Mopasn BY
(HF Reject)

OTCEeKaloTCA BbICOKOYACTOTHbIE
cocTaBnALme crrHana (c Yyactoton
Bbiwwe 80 KIu)

Mopasn wyma
(Noise Reject)

OTcekaeTcA BbICOKOUYACTOTHbIN LUYM,
YTO YMEHbLLAET BEPOATHOCTb JIOXKHOIO
cpabaTbiBaHWA 3anycka

Pexxum
(Mode)

AsTo (Auto)

ABTOMaTMyeckni 3anyck. Cucrema
aBTOMAaTNYeCKMN NPOV3BOAUT BbIGOPKY
[aHHbIX 4NA OCLMNOrPaMMbl B
OTCYTCTBME MYCKOBOTO CUrHana.
ba3oBblIll ypoBeHb 3anycka
oTobpaxaeTca Ha gucnnee. Mpu
NOABNEHUN CUTHasa 3amnycKa
NPOVCXOANT aBTOMaTUYeCKoe
nepeknioyeHre B HOPMasbHbIN PEXNM
3anycka

Hopman
(Normal)

HopmanbHbii 3anyck. B otcytctne
NyCKOBOrO CUrHana cu-ctema He
NPOV3BOANT BbIGOPKY AaHHDBIX. Mpn
NoABNEeHUV NMYCKOBOTrO CUrHana
BbIGOPKa AaHHbIX 3anycKaeTca

OpHokpat
(Single)

OpHoKpaTHbIN 3anyck. [Npn
BbIMOJIHEHWN YCIOBUA 3amycKa
ocyunnorpamma popmupyetcs
OAHOKPATHO C nocnieayio-Lien
OCTaHOBKOW

OpoHT
(Slope
Setup)

Mepexop Ha CTpaHMLy HaCTPOeK
CKOPOCTV U3MEHEHVA curHana
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MeHI0 HaCTPOMKM CKOPOCTW U3MEHEHNA curHana (Tab. 14):

MNapameTp
MeHI0

JocTtynHble
3HayeHua

OnucaHne

Ycnosue
(Condition)

Mopbem >
(Rise >)

3anyck BbINOHAETCA, KOrAa CKOPOCTb
HapacTaHVA curHana 6onblue 3afaHHON
CKOPOCTU HapacTaHuA

Mopbem <
(Rise <)

3anycK BbINOMHAETCH, KOrAa CKOPOCTb
HapacTaHus CUrHana MeHblue 3afjaHHO
CKOPOCTM HapacTaHua

MNogbem <>
(Rise <>)

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

Cnag > (Fall >)

3anyckK BbINOMHAETCA, KOrAa CKOPOCTb
HapacTaHVA curHana 6onblle 3aaHHON
CKOpPOCTU y6blBaHNA

Cnag < (Fall <)

3anycK BbINOMHAETCH, KOrAa CKOPOCTb
HapacTaHus CUrHana MeHblue 3afjaHHOM
CKOPOCTM y6bIBaHNA

Cnag <> (Fall <>)

3anycK BbIMONHAETCA, KOrAa CKOPOCTb
HapacTaHus CUrHana Bbilue HPKHEro
nopora U Hiike BEPXHero nopora
3aflaHHON CKOPOCTY yObiBaHMA

HacTtp Bpem
(Time)

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

Mopor
(Threshold)

HwxHwmin (Low)

BenununHy HKHero nopora cKopocTu
M3MEHEHMA CUrHana MOXKHO HaCTPOUTb
perynatopom LEVEL

BepxHuit (High)

BenununHy BepxHero nopora ckopocTu
VN3MEHEHWA CUrHana MOXXHO HaCTPOUTb
perynatopom LEVEL

Bepx Hu3
(Low&High)

BenmurHy HUXXHEro 1 BepxHero noporos
CKOPOCTN U3MEHEHUA CUTHaNa MOXHO
HacTpouTb perynatopom LEVEL

Hasap (Back)

BosBpalleHvie Ha NpeablAyLLyto CTPaHNLY
MeHio
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10.4 3anyck no BuaeocurHany (Video)

Mpw BbIOOPE pexmrma 3arnycka no BuaeocurHany ocumnnorpad
BbINOSTHAET 3aNyCK N0 CUHXPOUMMYNbCY KaApa Uan CTPOKM CTaHAAPTHBIX
suaeocurHanos NTSC n PAL. Pa3Ba3ka Bxoaa npu 3anycke no BMAeoCUrHany
MO YMONYaHUIO yCTaHaBNMBAETCA Ha CBA3b MO NOCTOAHHOMY TOKy. ObpaTu-
Tecb K Tabnuue 10.4.1 4To6bl 03HAKOMUTLCA C ONMUCAHVEM MEHIO 3anycka no
BUAEOCUTHANY.

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

MNapameTp LoctynHble 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
BrewrHui (EXT) | 3anycka (EXT TRIG) B KauecTe
WNCTOYHMKA NYCKOBOrO CUrHana

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

(Odd Field)

oC e
MapameTp mMeHio Aocrynkivi OnwncaHune
3HaueHua
NTSC Bugeocurnan ctangaprta NTSC
Crangapt (Type)
PAL BupeocurHan ctangapra PAL
Mo kaxpaon 3anycK No CUHXPOUMMYNbCY KaXaown
ctpoke (All lines) | ctpokn
Bbibop cTpoku 3anycK No CUHXPOUMMYNbCY 3aaHHO
(Line Num) CTPOKM
CunHXpoHM3auuma
(Sync) HeuetHoe none | 3anyck no cMHXpoOUMMYNbCy

He4YeTHOro Kagpa

YeTHoe none
(Even Field)

3anycK Mo CYHXPOVMMNYIbCY YETHOTO
Kaapa

Homep cTpokn

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

(Line Num) MHOrOQYHKLVIOHaIbHOTO perynaTopa
MOXHO HaCTPOUTb HOMEP CTPOK
Bo3spalueHune Ha npeppbl, 10
Hasaz (Back) pawy peabiayuly

CTPaHULY MeHIo

Ha pucyHKe 36 npefcTaBneH By Anucninesn npu Bibope pexuma 3anycka
MO CUHXPOUMNNYSbCY CTPOKM BUAeoCUrHana cuctemol PAL.

BA]=20000mv 1x |2
Puic. 36 3anyck No CMHXPOMMMYNbCY CTPOKM BUAEOCUTHaNa
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Ha pucyHke 37 nokasaH Buj gucnsnes B pexume 3arnycka no CMHXpoum-
nynbCy Kajipa BuaeocurHana.

Cunxponauys

Heroe none

LT

Puc. 37 3anyck no cHXpovmnysnbCy Kagpa BUaeocurHana

10.5 MoouepepHbIii 3anyck (Alternating)

Mpw BbIGOpeE 3TOro peXkrmMa 3amnyck OCyLecTBAAETCA NO CUrHanam C ABYyX
BXOAHbIX KaHaN0B. PeX1M nooyepeHOro 3anycka npefHasHaueH Ana Habnto-
[eHVA ABYX CUrHANOB C HECOrNacoBaHHbIMM YacTOTamMu. Ha pucyHke HuKe no-
KasaH By ocLuIsIorpaMm npu noovepefHoMm 3anycke. OnmncaHne MmeHio 3Toro
pexrma nprseseHo B Tabnuue 17.

000s
Tun

Moouepen

[=500.00mV 1X

Puc. 38 HabniopeHuve aByX CUrHaOB C Pa3HbIMU YacTOTaMU B PEXME
nooyepefHOro 3anycKa
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MeHt0 HacTpOIKK NooyepeHOro 3anycka (cTpaHuua 1) (tab. 17):

JoctynHble

MapameTp meHo OnucaHne
3HaueHuA
Moouepen

Tun (Type) (Alternet)

Bbi6op kaHana
(Source)

Kanan 1 (CH1)

Bbi6op nepBoro kaHana (CH1) B
KauyecTBe TeKyLLero

Kanan 2 (CH2)

Bbi6bop BTOpOro kaHana (CH2) B
KauecTse TeKyLlero

Pexxum (Mode)

®OpoHT (Edge)

Bbibop pexunma 3anycka no GpoHTy

Mmnynbc (Pulse)

Bbl6op peXkmnma 3anycka no
LJIUTENBHOCTY UMMYNbCa

HaknoH (Slope)

BbiGop pexuma 3anycka no
CKOPOCTY U3MEHEHVS CUrHana

MNocToAHHaA cocTaBnaowan

MocTt (DC)
NyCKOBOTO CMrHana oTcekaeTca
M noctosiHHas, 1 nepemMeHHas
MNepem (AC) cocTaBnAoLMe NyCKOBOro CUrHana
nponyckatoTtca
OTceKaloTcA HU3KOYaCTOTHbIE
Mopasn HY
Pa3Bszka . cocTaBnAoLMe NyCKOBOro CUrHana
R (LF Reject) .
(Coupling) (c vacToTon Bbiwe 80 KIu)
OTCceKaloTCA BbICOKOYACTOTHbIE
flopasn B4 cocTaBnfALLMe NyCKOBOrO CUrHana
(HF Reject) e my
(c vactoTon Huxe 80 KIL)
OTceKaeTcA BbICOKOUYACTOTHbIN
MNMopasn wyma
X X LUYM, YMEHbLIAETCA BEPOATHOCTb
(Noise Reject)
NOXHOro cpabaTblBaHWA 3anycka
Cnepytownia
(Next) Mepexop Ha cnepyioLLyto CTpaHuLy
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MeHt0 HaCcTpPOIKK NooyepeHOro 3anycka (cTpaHuua 2) (Tab. 18):

JocTynHble
3HaueHuA

MapameTtp MeHio OnucaHvie

Pactywwii (Rise) | 3anyck no HapacTatoLiemy GpoHTy

Tun ¢poHTa Cnapaowmnin

(Slope) (Fall) 3anyck no cnapatowiemy GpoHTy

3anyCK, KaK Mo HapacTawuwemy, Tak

Opon (Rise-Fall) | |00 y6biBatolLemMy GPOHTY

Bo3BpalleHue Ha NpeablayLuyto

Hazap (Back) CTpaHu1Ly MeHIo

10.6 3apepiKKa 3anycka
Bbl MOXeTe perynmpoBaTb BeNNUMHY 3afepKKK 3anycka Ana HabnogeHna
CNIOXHbIX OCLMANorpamMm (Hanpmmep, nociefoBaTeNbHOCTeN UMMY/bCOB). 3a-
[lepKKa 3arycka — 3To Bpems oXKufaHus, No NCTeYeHnn KOTOPoro CTaHOBUTCA
BO3MOXEH MOBTOPHbIN 3anyck. [lo 3Toro momeHTa ocuunnorpad 6nokunpyet
BO3MOXHOCTb 3anyckKa.
OnucaHve onepauuii ¢ pasfiMyHbIMK PeXMMamu 3arnycka:
1) Cnepya npoueaype CUHXPOHU3aLMM OObIYHOTO CUrHana, Bblbepute pe-
UM 3anycka rno GpPOHTY, ICTOYHUK MyCKOBOrO CUrHana 1 HakfloH GpoHTa
B MeHio ynpasnenua 3anyckom TRIG MENU. Otperynupynte yposeHb 3a-
nycKka Takum 06pa3om, YTobbl AOOUTHCA MaKCMManbHO ¢(Tab UbHOro OTo-
6pakeHVA OCLMANOrpaMmbl.
2) Haxmute kHonky HORI MENU B 30He ynpaBneHvsa ropu3oHTasbHON pas-
BEPTKOW ANA BblI30Ba COOTBETCTBYIOLLLErO MEHIO.
3) Otperynupyiite BpemMA 3afepXKu C MOMOLLbI0 MHOTOGYHKLIMOHaNbHOIO
perynaTopa, Tak Ytobbl NOAYUNTb Hanbonee cTabuUbHYIO OCLUANOrpamMmmy
4) MeHto HaCTPOWKI 3a[ieP>KKN 3arycKa ONMcaHo HuxKe B Tabnuue 19.
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MeHtio HaCTPOKKM 3afepKKK 3anycka (Tab. 19):

OCTYMHble
MapameTp meHio Aocry OnucaHve
3HaueHuA

OkHo (Expand BK/1 (ON)/ BblKJ1 | BKntoueHne ocHOBHOM
Windows) (OFF) ropy30oHTanbHOM LWKasnbl

Mpu BbIGOPE 3TOro 3HaYeHUsA Npn

Main time perynupoBke byaeT MeHATbCA

OCHOBHasA ropr3oHTasbHas LWKana
Time Base Mpw BbIGOPE 3TOrO 3HaUeHUA

npw perynnposke byaet

Extend time MEHATbCA roOpU3oHTanbHasnA

LKasa yBenmyeHHoro pparmeHTa

oCLMNIOrpamMmmbl

BknioueHne pexunma yBenmueHns
XY pexum - P Y

dparmeHTa ocLMANOrpaMmmbl

PerynnpoBka BenMumnHbI 3aaepKin
3apepxka 3anycr<§MHorod> HKLl,VIOHaJ'JIJ'bI-?bIM
(HoldOff) Y y

perynatopom

Hanpvlmep, eC/1n Bbl XOTUTE NPOU3BECTN CUHXPOHM3aL N0 cCepun mMmnynb-
COB MO nNepBoMy MMnNynbcCy, yCTaHOBUTE BpeMA 3aePXKK, COOTBETCTBYOLLee
ONNTENbHOCTY 3TON cepun nMNynbCoB, Kak NOKasaHO Ha PUCYHKe 39.

[ veEAEE |
oo
'l M nnn M R BbIKI
Time Base
MainTime
X perim

BLIKN

Sanepuca

Puc. 39 Vcnonb3oBaHne GyHKLUMM 3aAepXKKU ANA CUHXPOHM3ALMUM COXHON
ocuMnnorpaMmbl
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10.7 OnpepeneHnsa

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

BxopHo kaHan. CtaHAapPTHbIM MCTOYHMKOM MYCKOBOIO CUFHaNa CIyXXuT
BXOZHOW KaHan (no6oii 13 uMetoLnxcs). BblbpaHHbIi NICTOUHUK UCNONb-
3yeTcs Af1A 3anycka He3aBUCUMO OT TOro, OTOBPAXKaeTCs N CUrHam oT
HEro Ha ucnee N HeT.

BHewHMI 3anycKk. 3TOT TUN UCTOYHMKA NMYCKOBOrO CUrHana no3sonset
NPOU3BOAUTL 3aMnyck OT TPeTbero KaHana, NpUHUMasa faHHble No AByM
apyrum. Hanpumep, Bbl MOXeTe MCNONb30BaTb BHELHWI reHepaTop
CUHXPOHU3MPYIOWMX UMNYSbCOB WAW CUTHAN M3 U3MepAeMol Lenu.
BHeLwHMI 3anycK Npomn3BOAMTCA MO CUTHaNY, KOTOPbIA NOJAETCA Ha BXOS,
EXT TRIG. B pexwume EXT curHanbl ncnonb3ytotca 6e3 AonofaHUTENbHbIX
npeobpasoBaHuit. [pn 3ToM fonycKaeTcs ypoBeHb CUrHasa B npegenax
oT-3Bpo+3B.

3anyck ot anektpocetn (AC line trigger). 3ToT pexmum o603HauaeT uc-
nosib3oBaHWe AJfiA 3anycka CUrHana oT MecTHoW anekTpocet. OH no-
3BONIAET JOCTWNYb CTTAOWSIbHON CUHXPOHU3aLMKN 1 HabnogaTb CUrHanbI,
CBfI3aHHbIE C 3/1eKTPOCeTbIo, HanprMep, B3aUMOCBA3b MEXAY OCBETU-
TeNbHbIM 060pyf0BaHMEM 1 NUTAOLWUM 06OpYyAOBaHMEM.

.

.

.

Pexum 3anycka: onpegenser pexum paboTbl ocyunnorpada B oTCyTCTBUE
MyCcKOBOTO 3anycka. B gaHHoM ocuunnorpade npeaycmMoTpeHbl TpU pexu-
Ma 3arycKa: aBTOMaTU4YeCKUI, HOPMarbHbI 1 OfHOKPATHbIN.

« ABTOMaTUYecKuUi 3anyck. Cuctema NPOV3BOAUT BbIGOPKY AAHHBIX ANis
MOCTPOEHNS OCLMIITIOTPaMMbl jaXe B OTCYTCTBME MYCKOBOrO CUrHana.
Ha pucnnee otobpaxaetcs wWwKana BpemeHHoi pa3sepTku. Korga mo-
ABMIAETCA MYCKOBOW CUTHAJ, CUHXPOHM3ALVMs aBTOMATUYECK/ HauHaeT
OCYLLEeCTBAATLCA MO 3TOMY curHany. MprmedaHve: Korga B aBTomMaTtn-
UECKOM PEeXMe 3arycKa ropu3oHTasbHas Pa3BepTka OCLMIIOrpaMmbl
ycTaHoBfieHa Ha 100 Mc/Aen unm MeHblue, ocuuniorpad He byaet pearn-
poBaTb Ha MyCKOBOW CMrHaI.

HopmanbHbilt 3anyck. B aTom pexxume ocumnnorpad npon3BOfuUT Bbl-
60PKy AaHHBIX A OCLMUIIIOrPaMMbl, TONIKO €C/IN BbIMOJIHSAIOTCA YCI0-
BUA 3aMycka. B oTcyTCTBMe MyCKOBOro CurHana cuctema npekpaijaer
PEerucTpupoBaTh AaHHbIE U HAXOAWUTCA B OXugaHuu. Mpu nossneHnn
MyCKOBOTO CUrHasna Bbibopka 1 0TobpaxeHune AaHHbIX BO30OHOBNAETCA.
+ OLHOKpaTHbI 3anycK. B 3Tom pexxume nocne ogHOKPaTHOro Haxarws
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KHonky Operation ocuyunnorpad nepexoanT B PeXnM OXuaaHusa 3any-
cKa. Korga npmxoguT nyckoBOM curHan, ocumnnorpad npousBoamT Bbl-
60pKy, OTOOpaXKaeT Ha AucCniee 3aperncTpPrYPOBaHHYIO OCLMNNIOrpaMmy
1 OCTaHaBNNBAETCA.

3) PasBs3Ka cucTembl 3anycka: Tn pa3BA3KM CUCTEMbI 3aMycka onpegensert,
KaKue CoCTaBnaALMe CUrHana nepefjaoTcs B Lenb 3anycka. Tunbl pa3sas-
K1, NMpeAyCcMOTPeHHble KOHCTPYKLMein ocumnnorpada: no noctoaHHoMy
TOKY, MO NepeMeHHOMY TOKY, C OTCEYEHVEM HU3KUX YACTOT 1 C OTCEYEHUEM
BbICOKMX 4acToT.

DC (cBA3b MO NOCTOSHHOMY TOKY): MPOMYCKaloTCA BCE COCTaBnsALme

curHana.

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

LLan 1 0CabnAlTCA KOMMNOHEHTbI CUrHaa ¢ YacToTol Huxe 400 .

Low Frequency holdoff (nogaBneHne H13KMX YacToT): OTceKaeTcA NOCTO-

AHHaA COCTaBNAOLWAA, Y OCNABGNAIOTCA KOMMOHEHTbI CUTHANa Ha YacTo-

Tax Huxe 80 K.

High Frequency holdoff (nopaBneHue BbiCOKMX YacToT): ocnabnawTca

KOMMOHEHTbI CMrHana Ha yacTtoTax Bbiwwe 80 K.

4) TMpepBapuTenbHblii 3anyck (pretrigger) n 3anyck c 3apepxkoin (delay
trigger): CnyuT Ans 3anycka perncTpaummy AaHHbIX, NOMYYEHHDBIX 4O WK
nocsie MOMeHTa NycKoBOro cobbiTuA. MOMEHT 3anycKa, Kak NpaBusio, ycTa-
HaB/IMBAETCA B LIEHTPE AMCNEenA MO ropr3oHTanbHOM ocu. B 3Tom cnyyae
MMEETCA BO3MOXHOCTb HabsoAaTh CUrHan B Npeaenax natv (Mnu wectu)
JeneHuid Jo 1 nocne 3anycka. /icnonb3yiite perynsatop nonoXeHUs mMo-
MeHTa 3anycka Mo ropr3oHTany AN HAaCTPONKM FOPU3OHTAIbHOrO CMme-
LEHVSA OCLMANIOrPaMMBbl, MO3BOJAIOLLErO NONYUUTb 6osblue MHPOpMaLUn
nepep 3anyckom. Habniopan faHHble nepep 3anyckoM, MOXXHO NONYyYnTb
npefcTaBneHvie 06 ocLMNNOrpamMmme 10 BO3HNKHOBEHUA MYCKOBOIO COObI-
TA. Hanpumep, Bbl MOXeTe 06Hapy»MTb BCMECK, MPOUCXOAALMIA B MO-
MEHT NOAKIIIOUEHNA UCCIIEAYEMOI CXEMbI K NUTaHWI0. HabntoaeHue v aHa-
JIN3 AaHHbIX JO U NOCAe 3amycka MOryT NOMOYb BaM YCTaHOBUTb NPUYNHY
BCrfiecka.

.

11. Cucrema BbIGOPKN AAHHbIX

Kak nokasaHo Ha pucyHke Huxe, kHornka ACQUIRE B 30He ynpaBneHua AB-
NnAeTcA GyHKLMOHANbHON KHOMKOW CUCTEMbI BBIOGOPKU AaHHbIX.
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P ——

MULTIPURPOSE I ] RUN
measure| | [ acauire | I sTorace STOP
1 |

N e e e
- CURSOR DISPLAY UTILITY AUTO
SELECT

Puc. 40 OyHKUMOHaNbHasA KHOMKa CUCTEMbI BbIGOPKM aHHbIX

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

MeHto cuctembl pernctpaumm (tab. 20):

MNapametp [octynHble LT
MeHIo 3HaueHuAa
Ocuwmnnorpad NPon3BOAUT PerncTpaLmio
Bbl6opka 3HaUYeHWIA CUrHasa U CTPOUT MO HUM
(Normal) ocuMnorpammy Yepes paBHble
NPOMEXYTK/ BpeMeHn
BkniouaeTca pexunm pacrno3HaBaHUA
NKOBbIX 3HaYeHNIA. B 3ToM pexunme
o ocuunnorpad BbIABNAET MaKCMarbHble
MnkoBbIN
Peak) M MVHVIManbHble 3HaY€HUA BXOJHOIO
( CUrHana Ha KakjoM 1HTepBane BbI6OPKM 1
MCMONb3yeT 3TV 3HaYeHUA 1A MOCTPOEeHNA
Pesxxum OCLMIINIOrPaMMBl.
(Mode) Ocuunnorpad HakannMBaeT HECKONbKO
Bbicok OCLMNINIOTPAaMM W BbIYNCAET UX
paspeLu ycpefHeHHOe 3HauyeHue, a Ha
(High Res) [Mcnnee oTobpaxaeTca ycpefHeHHas
ocyunnorpamma
Yucno ocymnnorpamm, no KOTOpomy
NpoBOAUTCA YCpeAHeHWe, 3aAaeTca C
YcpenH MOMOLLbI0 MHOTOGYHKLIVOHaNbHOIo
(Average) perynaTopa ynpasneHus. 3T0 YNCIO
BbIOUPAETCA Kak CTeNeHb C OCHOBAHWEM 2,
Toectb 2, 4,8, 16,32, 64,128, 256.
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PeanbHoe

Pexum spens Pexnm BbIGOPKY AaHHbIX B peanbHOM
BbIGOPKY (Real Time) Bpemenn

(Acquire

Method) JKBMBANEHT

X Pexx1m 3KBrBaneHTHOM BbIBOPKM AaHHBIX
(Equivalence)

YcTaHaBnvBaeTcs GbiCTpas perncrpayus:
PEXVM BbICOKOW CKOPOCTN OGHOB/IEHMA

bbicTp BKI1 (ON) n306paxeHnsa Ha SKpaHe, NO3BONAOLNI
Bblﬁ)op (Fast Nyylle HabnogaTb ANHAMUKY CUrHana
Acq

BbIKJ1 (OFF) | BbicTpas pernctpaums BbikoYaeTca

V13meHAA napameTpbl BbIGOPKM CrrHana, MoXHO HabiofaTb COOTBETCTBY-
1oLMe N3MepeHna ocUMIIorpamMmmbl Ha aucnnee. Ecnv curHan conep>KnT 3Ha-
YNTENbHBIN LWYM, @ BbIGOPKa Npov3BoanTCA 6e3 ycpeaHeHUs, Npumep ocLm-
JIOrpamMbl NMOKasaH Ha pUcyHke 41. B pexvime BbIGOPKY € ycpefjHeHMeM Mo 8
OCLMNNOrpamMmam TOT XKe CUrHan byaeT BbIMALETb, Kak MOKa3aHO Ha PUCYHKe
42.

> om. [ CeoPRAREK |

¥ F 1.00000kHz Pexum

\ | Pexum exstopin

* oxawsanent

BuicTp BLIG0p.

BIKT

A~ 5.00mv 1x 2

Puc. 41 Ocyunnorpamma B pexxrme BbIGOPKU 63 ycpeHeHNs
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CBOP JAHHBIX

F:999.99720Hz Pexom

N L Vepemn

Yepenpenie

Pexum eeiboprn

* Sxamsanent

BticTp auibop
BBIKT

~5.00mV 1X

Puic. 42 Ocumnnorpamma B pexume BblIGOPKU C yCpeaHeHnem no
8 ocyunnorpammam

MprmeyaHus:

«  Wcnonb3ynTte pexum Bbibopku B peanbHoM BpeMeHu (Real time sampling)
ANA HabnoaeHVA OfMHOYHbIX CUTHANOB;

«  Wcnonb3yiite pexxum skBnBaneHTHol Bboibopku (Equivalent sampling) ana
HabnioieHNA BbICOKOYACTOTHbIX NEPUOANYECKIX CUTHANOB;

«  Bo n3bexaHne ob6pa3oBaHVsA CMeLaHHO ormbatoLen crrHana Bbibupaii-
Te pexunm pacno3HaBaHus nukos (Peak Detection);

« [na nopasneHua 6enoro wyma B OTOOGpPa)KaeMoM CUrHane WCnonb3yn-
Te pexrM BbIOOPKM C yCpeAHEeHMeM, NOCIeA0BaTENbHO yABarBaA YMCIO
ycpefHeHuit. B kauecTse uncna ocLUnnorpamm, no KOTopbiM MPOV3BOANT-
CA ycpeAHeHve, MOXeT ObiTb BbIOpaHO OfHO 13 3HaueHun 2, 4, 8, 16, 32,
64, 128, 256.

OnpepeneHus:

Pexxum BbI6OPKM AaHHbIX. Bbibopka B peanbHOM BpemMeHU 1 dKBUBa-
NIeHTHasA BbIGOPKa;

Pexum BbIGOpPKM B peanibHOM BpeMeHU. B 3Tom pexume ana dopmu-
POBaHMA OCLMINOTPaMMbl CUCTEMA NPOU3BOAUT BbIGOPKY laHHbIX Yepes paB-
Hble NMPOMEXYTKN BpeMeHW. PeXum ncnonbayetca ana HabnogeHnsa nobbix
CUrHaNIoB C YacToTaMM B Npefenax 4acToTbl ANCKpeT3auuy;

PeXnM 3KBMBaNeHTHOI BbIGOPKM. DTO peXXnm NOBTOpAIOLLENCA BbIbOp-
K1, obnervamowuii fetanbHoe nUcciefoBaHe NepuoanYecknx curHanos. OH
MOXET VCMONb30BaTbCA ANA HAGMIOAEHUA NePUOJNYECKNX CUTHANOB C YacTo-
Tamu 3a Npefenamu MakcMmanbHOW YacTOTbl AUCKPeTU3aLmm ocumnnorpada;

Pexxnm pacnosHaBaHUA NMKOBbIX 3HaYe€HUIA. B 5TOM pexknme ocuuno-
rpad BbIABNAET MakcMMasibHble  MUHUMAaJTbHbIe 3HaYeHUA BXOJHOIO CUrHana
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Ha Kax<[joM NHTepBase BbIGOPKY 1 UCMONb3YeT 3TV 3HaYeHWA ANA NOCTPOEHNA
ocyuanorpammbl. B aTom pexrme ocumnnorpad no3BonsAeT 3aperncrpupo-
BaTb U OTOOPa3UTb Y3KMe NMMYSbCbl, KOTOPblE NHaYe oKasanucb Obl npony-
LeHbl B pexrme BbIbopKu. LLlymoBas cocTaBnsiowan ocLUanorpamMmmbl B STOM
pexume ycmnumsaetcs;

Pexxum BbicoKoro paspeluenus. Ocuunnorpad ycpegHaet bnvkainiune
TOUKMW 3apPErnCTPMPOBAHHOMO CUTHaNa, YTobbl yMEHbLINTb Genblii Wym, Npu-
CYTCTBYIOLMIA BO BXOAHOM CUrHane n otobpasvTb Ha dKpaHe CriaaeHHyIo
ocyunnorpammy;

Pexxum ycpeaHeHuna. Ocuyunnorpad HakanamBaeT HECKOSIbKO OCLUNO-
rpamm 1 oTobpakaeT Ha AnCriee pesynbTaT NX yCPeAHEHNA. TOT peXxunm no-
3BONAET YMEHbLUNTb Genblii LyM.

12. Cuctema otob6paxkeHus

Kak nokasaHo Ha pucyHKe Huxe, kHonka DISPLAY B 30He ynpaeneHus -
nAeTcA GyHKLMOHANbHO KHOMKOM CUCTeMbl OTOOPaXKeHuA.

MULTIPURPOSE RUN
MEASURE| [AcQUIRE | [sTOrRAGE
STOP
5_‘

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

Puc. 43 OyHKUMOHanbHasA KHOMKa HaCTPOMKIM CUCTEMbI OTOBPaXKeHNA

HaxkmnTe kKHonky DISPLAY gna Bbi30Ba MEHI0 HaCTPOWKM CUCTEMbI OTO-
6pakeHus, onMcaHHOro B (Tabnuue 21-22). 3To MeHI0 NO3BOJIAET HaCTPauBaTb
peXunmM oTobpakeHns.

MeHto cuctembl oTob6paxeHus (cTpaHuua 1) (1ab. 21):

MapameT OCTYMHble
P P Hocty OnucaHne
MEeHI0 3HayeHuA
.| Mpwn nocTpoeHnn ocuunnorpammbl
BekTopHbIN p P 4 P .
CMEXXHble TOUKM M3MEPEHHbIX 3HAUEHUN
o (Vector)
opmat CUrHana coefuHAITCA OTpe3Kammn
(Format)
ToyeuHbln | Ha gucnnee oto6pakaloTcs TONbKO TOUKM
(Dots) V3MEpPEHHbIX 3HAUYEHWI ChrHana
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T nocnecs
(Persist time)

YcTaHOBKa BpeMeHu nocsiecBeyeHns
BbIKJ1 (OFF) - nocnecseyeHme OTKNIOYEHO;
ABTO (Auto) - aBTOMaTMYecKasa HacTpomnKa
BpPEMeHU NnocsiecBeyeHns;

KopoTkoe (Short persist) — kopoTkoe
BpeMA NocsiecBeYeHns;

InuHHoe (Long persist) - anuHHOE Bpems
nocnecseyeHuns;

BeckoHeyHoe (Unlimited) - 6eckoHeyHoe
BpeMA nocnecBeyeHus.

OTob6pax
YcTaHOBKa BpeMeH1 0TOOpaXKeHWs MEHIO:
meHio (Menu
. 1¢,10¢, 20 ¢, PykoBoacTs
display)
HacTpolika BpemeH BbIK/loUeHNA SKpaHa
[Lnut 3actaB YctaHoBKa BpemeHru: BbIKJ1/OFF (akpaH He
(ScreenHold) BbIKNoyaetcs), 1 MyH, 5 MyH, 10 muH, 30
MUH, T yac
fﬁ:ﬁ’;mmm Mepexop Ha cnepytoLLlyio CTPaHULY MeHI0

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

MNapameTp
MeHI0

[octynHble
3HaueHuA

OnucaHve

Apk curHana
(Wave
Intensity)

10%-100%

HacTpoiika ApKOCTU OCLMIOrPamMmmbl

ApkocTb
cetku (Grid
brightness)

10%-100%

HacTpolika ApKOCTV KOOPANHATHON CeTKN

MopcseTka
(BackLight)

10%-100%

HaCTpOﬁKa APKOCTU NOACBETKN Ancnnea
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MonHasnA

(Full) OTO6paxKeHve NOHO CETKM

Cerka (Grid) OTO6paxeHe KOOPAMHATHON CeTKM 6e3
CeTka nepekpectus

(Graticule)

Mepekpect | OTobpaxkeHue nepekpectus 6e3
(Cross Hair) | KoopanHaTHOW ceTKn

Pamka OTob6paxeHvie pamkm 6e3 KOopANHATHON
(Frame) CeTKM 1 nepeKpecTums
Hazap Bo3spalleHne Ha npeabiayLlyto CTPaHuLy
(Previous) MEeHI0

KnioueBble NyHKTbI:

Tun oTobpaxkeHus. B pexume BeKTopHOro otobpaxkeHus (Vector) cmex-
Hble TOUKY 3aperncTprpOBaHHON OCLUNOrPaMMbl COEAVHAITCA TMHMAMK. B
pexXrme ToueyHOro oTobpaxeHus (Dots) Ha aucniee OTO6PAXKATCA TONBKO
TOYKMN.

13. ABTOMaTNYeCKMe nsmepeHns

,____.

MULTIPURPOSE RUN
| MEASURE | | | ACQUIRE | [STORAGE
Y o STOP

___J

<N
- CURSOR DISPLAY UTILITY AUTO
SELECT

Puc. 44 (DyHKLU/IOHaﬂbHaFI KHOMKa aBTOMaTU4YeCKnNX I/I3MepeHI/IIZ

Haxmute kHonky MEASURE, 4To6bl BbI3BaTb MEHIO M3MEPEHWIA.

MeHio aBTOMATUYECKNX 3MepeHnii (cTpannua 1) (Tab. 23):

Mapametp JoctynHble Onucanme
MEHI0 3HaueHun
naBHbIN KaHan 1 (CH1),
BbI6Op rnaBHOro KaHana B Kauectse
2KpaH Kawan 2 (CH2), NCTOYHVKA CUrHana
(MasterSrc) Matemat (MATH)
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Mok Kawan 1 (CH1), Bbl60p NoauvHeHHOro KaHana B

2Kpa Kawan 2 (CH2), KaHeCF')I'Be IfllCTOl-IHI/IKa cirHana

(SlaveScr) Matemart (MATH)

Bee BbIKI (Off) 3aKpblBaeTcs OKHO OTOOpaXkeHWs
n3mepsAemMblX NapameTpos

napametpbil

(All Para) BKJ1 (On) MosBnAeTcA OKHO OTOOPaKeHWs

n3mepaemMblx NapameTpos

Monb3 napam
(User def)

OTKpbIBAETCA/3aKPbIBAETCA OKHO
BbIGOPa M3MepAEMbIX NapameTpoB.
Korga okHO OTKpbITO, BbibepuTe
BCe Tpebyemble napameTpbl
MOMOLLbIO MHOFOGYHKLMOHABHOO
perynsaTopa. HaxmuTe KHOMKy
BbIGOPA NapaMeTPOB UN KHOMKY
MENU, uTo6bl 3aKpbITb NHTEpdENC
BblGopa napameTtpoB. CpefHue n
3KCTpeMasibHbIe 3HaueHus GyayT
0TOGPAXKEHbI Ha IKpaHe.

Cnepytownia
(Next)

Mepexopn Ha cnepytoLLyIo CTPaHMLY
MEHI0

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

MNapameTp

[ocTynHble

OnuvcaHne

MEHI0 3HaueHun

Bbi6epuTe Tpebyemble Ana
BbiGop aBTOMATMYeCKOro n3mepeHus
MHAMKAT napameTpbl 13 34 BapyaHTOB C
(IndicatorSel) NMOMOLLbI0 MHOTOPYHKLMOHANbHOMO

perynsaTtopa

BbIK/T (Off) OTknioueHne GyHKLMN MHAVKaLMN
WHpnkatop
(Indicator) MHankaumna namepaembix
BKJ1 (On) napameTpOB B peXnme peanbHO-ro

BpemeHn
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Ounctntb OuncTka Bcex Nonb3oBaTeNnbCKmx
(Clear) napameTpoB
BbiknoueHmne GyHKLMM CTaTUCTUKK
Cratuctrka BbIKJ1 (Off) n3mepeHni
(Measure
Stat) BKJ1 (On) BKmoqum? DYHKLMM CTATUCTUKN
13MepeHui
Hasan Bo3BpalleHue Ha npeabi, 10
(Previous CTpaEm:-‘ MEHI0 i
page) Y

13.1 NMapameTpbl HanpaAXeHnA
MapameTpbl HaNpsXKeHUA, AOCTYMHble ANA aBTOMATUYECKOrO M3MepeHns

ocyunnorpada RGK DO-2002, BkntoyaloT:

Max: MaKkcMManbHoe Hanpsa)KeHne — Pa3HOCTb 3HaUYeHWA CUrHana B BbIC-
LIen ToUKe OCLMNOrpaMmbl 1 Hynesoro noteHumana [GND];

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

High: HanpsaxeHne BeplMHbI MMMNYNbca — MakcUManbHoe c(Tab nnbHoe
HanpsxeHue;

Low: HanpsAxeHne OCHOBaHMA UMMYNbCa — MHVMANbHOe CTabubHOe Ha-
npsXxeHue;

Middle: cpegHee apudmeTnyeckoe BepXHETO 1 HUMKHETO YPOBHA OCLIMANO-
rpaMmbl Ha KpaHe (NMoSIOBMHa aMNAUTYAbI);

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

Vamp: aMnanTyaa — pa3sHOCTb HanpsXeHNA BEPLUMHbI 1 OCHOBaHWA UM-
nynbca (High-Low);

Mean: cpefiHee - ycpeaHeHHaa aMnanTyAa CUrHana;

CycMean: cpepHee 3a Mepuop — aMnanTyAa CUrHana, ycpepHeHHas 3a
OfViH nepuog;

RMS: cpepHeKkBafpaTUyHOe HamnpsxeHne - 3PPeKTUBHOE 3HauyeHue.
CpefHeKBagpaTMYHOE 3HaYeHNe NepemMeHHOro HamnpsKeHna 3a nepuop
COOTBETCTBYET MOCTOAHHOMY HaMNpPSXKEHWIO, MPOU3BOAALLEMY SKBMBASIEHT-
HYI0 SHEePruio 3a TOT e NPOMEeXYTOK BpeMeHU;

CycRMS: cpepHeKBaApaTUUYHOE HanNps»KeHve 3a OANH Nepuoga.
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Overshoot

Vamp

(Vmax)

Preshoot)

Puc. 45 inarpamma napameTpoB HanpsxKeHna

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

uunnorpadamu RGK DO-2002, BK/toUatoT:

Period: nepvog - pnMTENbHOCTD OAHOMO LMKMA KonebaHui nepuognye-

CKOro curHana;

Freq: yactoTa - BenunuvHa, obpaTtHas nepvoay;

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

poe curHan HapactaeT oT 10% o 90% oT 3HaYeHNA Ha BepLUMHE UMMNYSbCa;

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

Han cnagaet oT 90% o 10% OT 3HaYeHUA Ha BeEPLUMHE UMMYNbCa;

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

TeNbHOro UMMynbca Ha ypoBHe 50% OT ero amnanTyabl;

-Width: gnuTenbHoCTb OTpULATENBHOTO MMMNYbCA — WWMPVIHA OTpULATENb-

HOro UMnynbca Ha yposHe 50% OT ero amnanTyabl;

Rise delay: 3apepkka HapacTatolero GpoHTa — Bpems 3afepKKn Hapac-

Tatowiero GpoHTa crrHana 13 BTOpoCTENeHHOro NCTOYHMKA OTHOCUTENBHO

HapacTatoLiero GPOoHTa 13 FMaBHOO NCTOYHMKA;

Fall delay: 3apep»ka yobiBaioLero ¢ppoHTa — Bpems 3afepKKu yobisatoLe-

ro ¢ppoHTa CurHana 13 BTOPOCTEMNEHHONO NCTOYHUKA OTHOCUTENbHO YObi-

BaloLLiero GPOHTa 13 rMIaBHOrO UCTOYUHVIKA;

FRFR: Bpems mexay HapacTalowmm GpoHTOM NepBOro NMMysbca CMrHana

1 1 HapacTaLWwmm GPOHTOM NePBOro UMMNYsbca CUrHana 2;

FRFF: Bpema mexay HapacTaowmm GpoHTOM NepBOro UMMynbca ChrHana

1 1 HUCNagaoLWM GPOHTOM NEPBOrO UMMYNbCa CUrHana 2;

FFFR: Bpemsa mexay H1Cnagaowmm GpoHTOM NepBoro MMnysnbca curHana

1 1 HapacTaLWwmm GPOHTOM NePBOro UMMNYsbca CUrHana 2;

FFFF: Bpema mexay ybbiBatoLLyim GPOHTOM NepBOro uMnynbca curHana 1 v
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HMcnaaaLLym GPOHTOM NePBOro UMMYNbca CUrHana 2;

FRLF: Bpema mexpay HapacTalowum G¢pOHTOM NEPBOro UMMysbca cMrHana
1 1 HCNagaLWUM GPOHTOM NOCNEHEro MIyNbca CUrHana 2;

FRLR: Bpemsa mexay HapacTaowmm GpoHTOM NepBOro MMMysbca curHana
1 1 HapacTaloLWMM GPOHTOM MOCSIEAHEro MMY/bCa CUrHana 2;

FFLR: Bpema mexnay HapacTaowmum GpoHTOM NEPBOro MMMysbca cMrHana
1 1 HCNagaLWUM GPOHTOM NOCNEHEro MIYNbca CUrHana 2;

FFLF: Bpema mexzay HUCNagaowym GpOHTOM NepBOro MMMybca CUrHana
1 ¥ HCNagaWUM GPOHTOM NOCNEHEro MIYNbca CUrHana 2.

—  (‘Width) —prt—— (Width) ——by

Puc. 46 inarpamma napameTpoB BpemeHu

13.3 Mpoune napameTpbl

+Duty: nonoXxutenbHbll KO3GOULMEHT 3aMONHEHNA — OTHOLLEHVE ANU-
TeNbHOCTU MONOXMUTENbHOIO MMMYNbCa K nepuoay;

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

OverSht: nonoXuTenbHbIN BbIGBPOC Ha PPOHTE MMMYNbCa — OTHOLIEeHWe
(Max-High)/Amp;

PreSht: oTpuruaTenbHbIii BbIGPOC Nepes GPOHTOM UMMYSbCa — OTHOLLEHVE
(Max-High)/Amp;

Area: [pon3BefeHvie BpeMeH 1 Hanps>KeHNA ANA BCeX TOUEK Ha dKpaHe;

Cycle Area: MNMpoussefeHne BPeMeHN 1 HaMPAXeHWA ANA BCeX TOYeK 3a
OAVIH Nepuog;

Phase: PasHocTb a3 cvirHana B rnaBHOM 1 BTOPOCTENEHHOM NCTOYHUKAX.
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14. KypcopHble nsmepeHus
Kypcopbl MOXHO MCMonb3oBaTh ANA U3MEPEHNA MPOMEXKYTKOB No ocn X

(Bpems) 1 no ocn Y (HanpsXKeHWe) Ha BbIGPaHHOW ocuumnnorpamme. Haxmute
kHonKy CURSOR ans Bxofia B MeHI0 KYPCOPHbIX U3MEPEHUIA.

MULTIPURPOSE
I MEASURE ACQUIRE STORAGE STOP
I CURSOR DISPLAY uTILITY AUTO
SELECT

\_—_J

Puc. 47 OyHKuUMOHaNbHasA KHOMKa KyPCOPHbIX M3MepeHNii

MeHio KypcopHbIX n3mepeHuii (Tab. 25):

MNapameTp meHo ARG OnucaHne
3HaueHus
Bobikn (OFF), . .
; HacTpoiika Tvina nsmepsiemoi
Bpems (Time),
Tun (Type) BENUYUHDI (BbIK/TIOYEHO, BpeMS,
Amnarysa amnanTyaa)
(Amplitude) Y

Bbi6op pexunma nepemeLleHmns
Kypcopa. Ecnu Bbibupaetca
HezaBucumbiin | HezaBucumbli pexum (Independent
(Independent), | mode), Kypcop 1 1 Kypcop 2 MOXHO
CnexeHune nepemeLlyaTb No otaenbHocTU. Ecnn
(Tracking) BbIOMPAETCA PEXUM ClEXEHNA
(tracking), Kypcop 1 v Kypcop 2
nepemMeLLalnTca OfHOBPEMEHHO

Pexum (Mode)

YcTaHOBKa eANHULbI U3MepPeHNs

[OpYI3OHTANIbHbI C(S), Tu (Hz) BPEMEHHbIX MapamMeTpoB (ceKyHaa,

(Horizontal)

rep)
Kanan 1 (CH1), | Bblibop NCTOYHMKA M3MEPAEMOro
NcTouHnk KaHan 2 (CH2), | curHana (nepsbinn kaHan CHT,
(Source) Matemat BTOpoW KaHan CH2, pesynbrat
(Math) MaTemaTMyecKo onepayum)
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14.1 OTo6pakeHne KypCOPHbIX N3MepeHMii

B pexxrme CURSOR Bbl MOXeTe nepemeLaTb Kypcop No OKHy 0TobpakeHus
ocyunnorpamm  Ha fucnnee. [peaycmMoTpeHbl ABa TWMa  KypCOPHbIX
VN3MePEeHUIA: U3MePeHNA HanpPAXKeHNA 1 BpeMeHU.

Perynunpyite rnonoxeHune Kypcopa AY BpalleHnem
MHOrodyHKUMOHaNbHOro perynatopa. HaxmuTe Ha MHOrodyHKLUVOHaNbHbI
perynatop AnAa nepeknouveHnA Ha Kypcop BY. Perynupyiite nonoxxeHue
Kypcopa BY Takum xe obpasom, Kak u AY.

Ecnn BblbpaH pexum nsmepenuin Tracking (oTcnexmsaHue), BpalyeHnem
MHOrodyHKUMOHanbHOro perynatopa Kypcopbl AY u BY nepemeliatotca
OAHOBPeMeHHO. 3HaueHnA A 1 B cOOTBETCTBYIOT 3HAaUEHUAM HanpsXeHnA B
nonoxexuax Kypcopos AY u BY.

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

Mpn n3MepeHUM MPOMEXyTKa BPeMeHV MapameTpbl OTObpakaloTcAa B
NeBOM BEPXHEM Yy 9KpaHa, Kak NOKa3aHO Ha PUCYHKe HuKe:

Paxnm
® Hesamncumeti
FopusonTanseii
c}
Vicroumne

Karan

oy BT

Puc. 48 KypcopHble n3mepeHuna BpemeHn

likana X - BpemaA. Perynupyiite nonoxeHune Kypcopa AX BpalieHvrem
MHOrodyHKUMOHANbHOro perynatopa. HaxxmuTe Ha MHOrodyHKLVOHAaNbHbI
perynatop AnA nepeknioyeHWa Ha Kypcop BX. Perynupynte nonoxenue
Kypcopa BX Takum >ke obpasom, Kak 1 AX.

3HaueHve A/B npefctaBnaeT coboit pasHOCTb Mexay Kypcopom A/B u
HyneBOW TOUKOWN.

B-A npepcTtaBnAeT Coboi  Pa3HOCTb  3HAYEHWIl, COOTBETCTBYHLMUX
nonoxeHuam Kypcopos A un B.

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

LikanaY - HanpsXeHue. A/B npeactaBnfeT co60i Pa3HOCTb HaMPAXKeHNI
MeXAay nonoxeHnem Kypcopa A/B 1 HyneBbiM ypoBHeM.

B-A npepfctaBnaeT coboii pasHOCTb NOTEHLUMANIOB MeX[y MONOXKEeHUAMU
Kypcopa A n Kypcopa B.

Mpn un3mMepeHUN HanpsXKeHVWA MapaMeTpbl OTobpa)kaloTcA B JIEBOM
BEPXHEM Yr/y 9KpaHa, Kak MNoKa3aHO Ha PUCYHKe HUKe:

| Awnniyza

P
® Hesamncumsti
Victousuk

Karian1

oy BT

Puc. 49 KypcopHble n3mepeHua HanpaxeHna

MprimeyaHwve: pesynbTaTbl U3MePEHUs OTOBPAXKAKOTCA B BEPXHEM NIEBOM
Yy 3KpaHa.

15. 3anoMmnHaHve 1 BbI3OB N3 NaMATA

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

o e e

MULTIPURPOSE [ | RUN
meAsURE| [ acauire || {sTorace] | STOP

1 |

[E——

~ -—
- (CURSOR\I (D\SPLAY1 (UT\LITY\I (AUTOW
SELECT

Puric. 50 OyHKuMoHanbHaa KHonka 3anommnHaHna STORAGE
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15.1 CoxpaHeHue 1 BbI3OB U3 NaMATUN HaCcTpoeK

HaxkmunTe kHonky STORAGE gnsa Bxofa B MEHIO COXPaHEHMA 1 3arpy3Kku n3
namATY, a 3aTem HaxmuTe KHomMKy F1, uTobbl BbIGpaTh HacTpolku (Setup) B
KayecTBe TWMa COXpaHAEeMbIX JaHHbIX 1 BONTY B MEHIO COXPaHEHMWA HaCTPOeK.

MeHto GyHKLMM COXpaHeHMA HAacTPOeK (Tab. 26):

MapameTp meH0 HOERITTS OnucaHne
3HaYeHuA
HacTpoiika Bbibop HacTpoek ocuunnorpada
Tun (Type) B KauecTBe TUMa CoOXpaHAeMblX
(Setup)
LaHHbIX
M CoxpaHeHue BO BHYTPEHHIO0
BHyTpeHHWiA
(DSO) namaTb ocyunnorpada (ao 20

Nnck HabopOoB AaHHbIX)
(Save Media)

CoxpaHeHue Ha BHewwHun USB

USB HakonuTesnb (ao 200 Habopos
NaHHbIX)
Ypanutb Ypanutb (Delete): ynaneHue
(Delete) COXpaHEeHHbIX dalinos.

Nmsa danna (File name): npu
COXpaHeHWUW AaHHbIX Ha USB-
HaKonuTeNb MEHIO CMEHWTCA Ha
MeHI0 pefjakTVpPOBaHUA Ha3Ba-HUA
danna

Nma danna
(File name)

CoxpaHeHwne HacTpoeK Ha

CoxpaHuTb (Save) .
BbIGPAHHbIV HOCUTENb AaHHbIX

Bbi30B 13 namATK paHee
COXPaHEHHbIX HACTPOEK
3arpy3utb (Load) BO3BpaLlaeT ocumnnorpad K
COXpPaHeHHOMY COCTOAHUIO
HacTpoek

15.2 PepgaktupoBaHue Ha3BaHus daiina
Korpa B KauecTBe MecTa COXpaHEHMA HacTpoek BblibpaH USB HakonuTenb,
MUMA COXPaHeHHOTo daiiia MOXHO OTpefaKkT!pOoBaThb. HaxmnTe Ha snemeHT
MeHI0 COXpaHeHMA HacTpoek «Ha3BaHWe», W Ha 3KpaHe MOABUTCA OKHO
pefakTypoBaHuA Ha3BaHUA daiina, Kak MOKa3aHO Ha PUCYHKE HIKe:
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Fassaime

Capslock

" ManGea

Yaanms,

Ommaeswrms

Momeepm.

Puc. 51 OKHO pepakTpoBaHuA Ha3BaHuA daina

Mepemelyarite Kypcop NOBOPOTOM MHOFOGYHKLIMOHANIbHOTO perynaropa.
Haxvimaiite MHOrodyHKUMOHaNbHbIV perynatop, 4tobbl Bbi6paTb 6yKBY Mnn
undpy. Haxmure kHonky F4 ans Bo3BpaTa B NnpeablayLLee MeHHo.

15.3 CoxpaHeHue 1 BbI3OB U3 NaMATU OCLUANOrpamMmm

HaxxmnTte kHonky STORAGE pnAa Bxoga B MeHIO 3arMoOMWHaHMA 1
BbI30Ba M3 MaMATK, @ 3aTEM HaXmuTe KHOMKY F1, 4yTo6bl BbIGpaTh OMOpHbIe
ocyunnorpammbl  (Reference waveform) B KauyecTBe Tuna coxpaHAemblx
[aHHbIX 1 BOWTY B MEHIO COXPaHEHNA OMOPHbIX OCLMAIONPaMM.

OnmncaHve MeHIo OMOPHbIX ocLuorpamm (1ab. 27):

OCTYMHble
MapameTp meHo e OnucaHune
3HaYeHuA
OnopHasa Bbl60p OMopHbIX OCLUNIOrpamMmm
Tun (Type) BOJIHa B KauecTBe TUMa CoOXpaHAeMblX

(Ref Wave) DaHHbIX

Bbi6op 3arpy3kum ocLmnnorpammbl

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

YnaneHvie BbI3BaHHON 13 NamMATA
OCLMNIOrPAaMMbl C SKpaHa

CoxpaHuTb (Save)

MNepexop B MeHI0 coxpaHeHna
ocuunnorpamm

3arpy3utb (Load)

ﬂepexon B MEHIO BbI30Ba
ocunnnorpamMmm n3 namAaTn

OnuncaHve MeHIo CoXpaHeHus ocyunnorpamm (Tab. 28):

MapameTp meHo p;f;?:::;e OnucaHne
NcTOUHMK
[iaHHbIX CH1/CH2 Bbi6op KaHana ana coxpaHeHus
oCLMANIOrpamMmbl

(Channel)

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

Hakonutenb

HasBaHuie daiina
(File name)

O6patunTech K pasgeny 15.1
«PepakTpoBaHve Ha3BaHUA dainnax»

CoxpaHuTb (Save)

HaxmuTe 3Ty KHOMKY AniA
COXpaHeHVA OCLINIOTrPaMMbl

Hazap (Retern)

BosBpalyeHue Ha NpeabigyLyo
CTpaHULy MeHIo

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

HocTynHble

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

Source B)
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Onck BHyTpeHHU1 | Bbibop mecTa xpaHeHus
(Save Media) (DSO)/USB BbI3blBa@MOW OCLIMNNOrPaMMbl

HaxmuTe 3Ty KHOMKY [/1A BbI30Ba

3arpysurb (Load) OCLMANOrpaMMbl U3 NaMATY

BosBpalueHye Ha npeabiayLLyto

Hazap (Retern) CTpahmLLy MeHio

15.4 CoxpaHeHue daiinoB gaHHbIX B popmate CSV

HaxkmunTe kHonky STORAGE gna Bxofa B MeHI0 3aNOMUHAHWA 1 Bbl30Ba 13
namATyY, a 3aTemM HaxmmTe KHOMKy F1, 4yTobbl BbIGpaTh daiinbl AaHHbIX (Data
File) B KayecTBe TviNa COXpaHAEMbIX AAHHbIX N BOWTU B MEHIO COXpaHeHus
$aiinoB faHHbIX.

MeHio coxpaHeHus daiinos gaHHbIx (Tab. 30):

MapameTp meHo iol_gl_)l/en::;e OnucaHne
. Bbi6paHHbIN TN coxpaHAeMbIx
@ann gaHH .

Tun (Type) (Wave data) [aHHbIX — Gparn ¢ AaHHbIMY B
dopmare CSV

[nck Daiinbl AaHHbIX MOXXHO COXPaHATb

(Save Media) USB TONbKO Ha BHelwHem USB
HakonuTene

HassaHue USB O6patunTech K pasgeny 15.1

(File name) «PeflakTMpoBaHue Ha3BaHuA danna»

CoxpaHuTb (Save) HaxmuTe 3Ty KHOMKY fAniA
COXpaHeHUA JaHHbIX

MprmeyaHve: ¢aitnbl JaHHbIX MOXHO COXPaHATb, TOMbKO Korga K
ocuunnorpady noaknoyeH BHelwHUi USB-HakonuTenb.

15.5 CoxpaHeHme nsobpaxeHns sKpaHa

[na coxpaHeHna Tekylero M3o6paxeHns 3SKpaHa B dopmate .bmp
Ha BHewHwui USB-Hakonutenb cnyut KHomka PrtSc. Tpaduueckuin dann
B ¢opmate .bmp MOXHO HeEnocpefcTBEHHO OTKPbITb ANA MpPoCcMOTpa
Ha KomrbloTepe. ITy QYHKLMIO MOXHO WCMOMb30BaTb, TOMbKO Korpa K
ocyunnorpady noakiodeH BHewHUin USB-HakonuTenb.
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16. HacTpoiika cepBUCHbIX GyHKLMI

HaxxmnTe kHonky UTILITY pgnAa Bbi3oBa MeHI0O HacTpoeK CepBUCHbIX
CUCTEMHBIX QYHKLUIA.

MULTIPURPOSE RUN
MEASURE ACQUIRE STORAGE
O STOP
Y\
_
P | 1
i FCURSOR1 fD\SPLAY}I FUTILITY1 IF AUTO 1
SELECT I I
(Sp—

Puc. 52 ®yHkumnoHanbHaa kHonka UTILITY

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

MapameTp meHo HOaRITES OnucaHne
3HaYeHuA

Mepexog K MeHto KoHdUrypauyum

cuctembl. K Hell oTHocATCA
Cunctem yctaH cm. (Tabnuuy

aBTOKaNMbPOBKa, CUCTEMHAA
(System Config) 33)

MHdOpMaUMA 1 oUnCTKa

nHbopmauum

pycckmn, Bbi6op A3blka HTEpdeiica.
Language (A3bIK) AHMNNCKUN,
. . JlocTynHbl pasHble A3bIKN
KUTaNCKNin

Mepexop kK MeHto GyHKLMUM
lopeH/HeropeH cMm. (Tabnuupbl ﬂ:ﬁ_ygg B;)TFV?TZ‘E:TKF)O:: Zﬁssk 1
(Pass/Fail) 34-35) -20p paspeny 16.

«DYHKLMA JOMYCKOBOIO KOHTPOSIA»

3a onuMcaHmem npouegypbi.

MNepexop K MeHio 3anncn
3anucb cMm. (Tabnuubl ECLLTZﬁrp]agA?:;aOFﬂZTMTer
(Recorder) 36-37) pasneny 16.

OCLMANOrPaMM» 3a OMMCaHNEM

npouenypbl.
Cnepytownin Mepexop Ha cnepytoLlyto CTpaHULY
(Next) MEeHI0
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MeHio cepBUCHBIX GYHKLMIA (CTpaHuua 2) (Tab. 32):

JocTtynHble

MapameTp meHo OnucaHve
3HaYeHuA
BbIKJ1 (Off) BbiknioueHme yactotomepa
Yactotomep
(Cymometer)
BKJ1(On) BkntoueHue yactotomepa
leHepaTop NPAMOYronbHOro
CUrHasna, 4acToTa CUrHasia MoXeT
MeaHgp (Square) 6bITb BblOpaHa 13 3HaueHni 10
My, 100 Ny, 1 kM, 10 KMy, a no
ymonyanuio coctasnset 1 Ky
Mepexop K MeHio ynpasneHua
ABTO BbI6OP om. (rabuuy ABTOMAaTNYECKMY HaCTPOMKaMu.
(AUTO set) 33) O6patnTech K pasgeny 16.3

«ABTOMaTUYeCKNe n3mepeHna» 3a
onncaHvem npouenypbl

Hasap (Previous)

Bo3Bpart Ha npefblayLUyio CTPaHMULY

MeHto HacTpoKl

1 KOHPUrypauum cuctemsl (tab. 33):

OCTYrMHble
MNapameTp meHIo Rocty Onucanne
3HayeHua
SELECT 3anycKk GpyHKLMN aBTOKaNNOPOBKM
Camokannbp
(Self Adj) OTKnioueHne GyHKLMM
MENU
aBTOKaNU6pPOBKMN
BbI30B Ha 3KpaH crcTeMHow
nHbopmaLuu, BKNoYas AaHHble
0 MOJENH, BEPCU annapaTHoOro
Cuct nido obecneyeHuns, Bepcumn
(Version) onepaumroHHON CUCTEMbI U T.A.

Haxmute kHonky MENU, uto6bi
3aKpblTb OKHO C CUCTEMHOM
nHpopmaumen
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Ounct nHdpo CTupaHune coXxpaHeHHbIX B MamATh
(Clear Info) ocumnnorpada JaHHbIX

Bo3BpalueHue K npeabiayLemy

Hasap (Back) MeHIo

16.1 OyHKLMA fonyckoBoro KoHTponsA (Pass/Fail)

QOyHKUMA [OMYCKOBOrO KOHTpONA «rogeH/He ropeH» («PASS/FAIL»)
No3BONAeT MPOBOAUTL MPOBEPKY BXOAHOTO CUrHana Ha COOTBETCTBUE
3aflaHHOMY KpuTtepuio. PesynbtaT npoBepkm «He roaeH» (FAIL) cooTBeTcTBYyeT
BbIXOAY CUrHana 3a mpefenbl, 3aflaHHble KpUTepreM MPOBEPKM, TOrAa Kak
pe3ynbTtaT npoBepKu «rofieH» («<PASS») noKasbiBaeT, UTo CUrHan yaoeneTsopsaeT
3aflaHHOMY KpuTepuio. BbIxofHOI pasbem fonyckoBoro KoHTpona (Pass/Fail
Out), pacnonoXeHHblIn Ha 3afHei naHenu ocuunnorpada, BblAaeT curHan
pesynbTaTta AOoMyCKOBOrO KOHTPOSA.

Pass/Fail Out
Pwvc. 53 BbixogHOW pa3bemM AOMYCKOBOro KOHTPOnA

HaxmuTe kHonky UTILITY a 3atem kKHomnKy F3 ans Bbi30Ba MeHI0 GyHKLMN

[LOMYCKOBOIO KOHTPONA:

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

2) [InA HacTpOWKM YCNOBUI reHepaLnmn CUrHana, Haxxmute KHormky F2. Mpwu
Bblbope ycnosus «He rogeH» (Fail), ocymnnorpad byaer reHepupoBaTb UM-
NyNbC Ha BbIXOAHOM MHTepdeiice 1 3ByKOBOW CUTHAs, €CV pPe3ynbTaToM
nposepku byaeT «He roaeH». Mpu Bbibope ycnosus «roaeH» (Pass), ocumn-
norpa¢ 6yaet reHepupoBaTb UMMYJIbC Ha BbIXOJHOM NHTepdelice 1 3ByKO-
BOW CUrHan, ecin pesysnbTaToM NPoBepKyu OyAeT «rofeH»;

3) Bblbop UCTOUHMKa cUrHana AJfif JOMYCKOBOrO KOHTPOMA: BOMAUTE B MEHIO
GYHKLMM JONYCKOBOrO KOHTPONA 1 HaxmuTte F3 ana Bblbopa NCTOUHUKA
curHana;

4) WHdopmauma o6 oTobpakeHN pes3ynbTaToB: Ha Aucninee otobpaxatorcs
pe3ynbTaThl NPOBEPKY;
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5) Cnepgytowiasa cTpaHMLa MeHIo;
6) Hactpolika ycnoBuii ocTaHOBKU NpoBepKm (Tabnuua 34);
7) HacTpolika NoporoBoro 3HaueHus, BXOA B MEHIO HAaCTPOIKMN NOPOroBOro

3HayeHusA;

8) 3anycTute npoBepKy HaxaTnem KHonkwm F1.

HacTpoiika ycnoBuin ocTaHOBKM NpoBepku (Tab. 34):

MapameTp meHo

JocTtynHble
3HauyeHuA

OnucaHne

Tvin ocTaHOBKM
(Stop Type)

loneH Bpema
(Pass times)

ABTOMaTMYecKas OCTaHOBKa
TeCTUPOBAHUA NOC/E AOCTUXKEHNA
3a[jaHHOTO MOPOroBOro 3Ha4YeHus
CYETUMKOM rofHbix PASS
(yBoBNeTBOPAOLMNX KPUTEPUIO
npoBepKu)

ABTOMaTUYeCKana OCTaHOBKa
TeCTUPOBaHNA Nocne AOCTUXEHNA
3a[jJaHHOTr O NMOpPOroBoro 3Ha4yeHuA

Fall times
CYETUMKOM HeroaHblx FAIL He
(ynoBneTBOPAIOLWMNX KpUTEPUIO
npoBepKuM)
Ycnosue (When) >=, <= HacTtpoiika ycnoBusa ycTaHOBKM

Hactpoiika noporoBoro 3HauyeHus

Mopor cyeTumKa Afig OCTAaHOBKU C
(Threshold) MOMOLLbI0 MHOTOPYHKLMOHANbHOTO
perynsaTopa
Bo3BpalueHyie K npegbiayLiemy
Hazap (Back) MeHI0 (MeHI0 GYHKLMM JOMYCKOBOIO

KOHTponA)
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HacTpoiika kputepus AonycKoBOro KoHTponsa (Tab. 35):

MNapameTp JoctynHble Onncanme
MeHI0 3HaueHusa
Bbi6epuiTe curHan us kaHana
OnopHasa KaHan 1(CH1), CH1, CH2 nnun REFA ¢ 3apaHHbIMK
BOJIHA Kanan 2 (CH2), [0MNyCcKaMu Ha BepTUKanbHOe 1
(Ref Wave) OnopH A (REFA) | ropusoHTanbHoe OTK/IOHeHMe B
KayecTBe OMOPHOro CUrHana
3arpysutb Bbi30B ONOpPHO OCLMANOrPaMMbI
(Reload) 13 NamaTn
BbibepuTe gonyctumoe
X Macka (X OTK/OHEHMe MO ropr30HTaNu ¢
Mask) MOMOLLbI0 MHOTOPYHKLIMOHANbHOTO
perynatopa
Bbi6epuiTe gonyctumoe
Y Macka (Y OTKJ/IOHEHMe Mo BepPTUKanu ¢
Mask) MOMOLLbI0 MHOTOPYHKLMOHANbHOIO
perynatopa
BosBpalueHue K npegpigyuiemy
Hazap (Back) MeHIo (MeHto GpyHKLUM AONYCKOBOrO
KOHTpOnA)

16.2 3anucb ocymnaorpamm

OyHKUMA  3anucu

ocuunnorpaMmm

nossonaer 3anncatb TeKyLyto

ocumnnorpammy Kagp 3a Kagpom B MNOCTOAHHYIO NaMATb.

MeHt0 HaCcTpOIKKM 3anucK ocumnnorpamm (tab. 36):

MNapameTp JocTtynHble Onncanne
MEHI0 3HayeHuna
KHonka 3anucn. Haxmute
Ha 3Ty KHOMKY AN1A 3anycka
[ 3anmncu ocLMINIorpamMmmbl.
Yncno 3anmcaHHbIX IKPaHOB
0TOBPAXKAETCA Ha IKpaHe.
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OcTaHOoBKa 3anuncum

1. KHonka Bocnpown3segeHuns
3an1caHHO OCLMANOrPaMMbl

2. HaxkmuTe 3Ty KHOMKY ANA
3arycka BOCMpon3BefeHus.

Homep Bocnpownssoanmoro

Kajipa oTobpa)kaeTca Ha SKpaHe.
MprocTaHOBUTL BOCNpou3BeAeHne
MOXHO BpalleHnem
MHOTOGYHKLMOHaIbHOrO
perynatopa. Ecnn npogonxatb
BpaLlaTb perynatop, KOHKPETHbI
Kafp ocuunnorpammbl yget
BOCMPOU3BOAUTLCA MHOTOKPaTHO.
3. Ecnv BaM Hy»HO NPOAOIXUTb
BOCMpPOU3BefeHne Bcen
OCLUNNIOrpamMMbl, CHayasna HaxmuTe
kHonky I, a 3aTem KHOMKy P>,

4. 3anucatb MOXHO Ao 1000 KappoB
JlaHHbIX.

[Hoctyn
(Save/Load)

ITa GyHKUMA JOCTYMHA
noNb3oBaTeNAM, TONbKO KOrAa
K ocumnnorpady nofknoueH
USB-Hakonutenb. Mepexop K
cnepytoLemy MeHio.

Hazap (Back)

Bo3sBpalueHue K npegpbigyLiemy
MeHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUWMR).
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MeHio focTyna K 3anucm ocymunnorpamm (ta6. 37):

Mapamer OCTYrMHble
p P A OnucaHne
MeHI0 3HaueHus
3a onvcaHnem npouenypbl
Nma danna obpatutech K pasgeny
(File name) «PepakTnpoBaHue Ha3BaHUsA
c|>a17|na».
CoxpaHeHue 3anncaHHomn
CoxpaHunTb .
OCLUNIOrPamMMbl Ha BHELLHWIA
(Save)
HakonuTenb
3arpy3utb Bbl30B cOXpaHEHHOW Ha BHELLHNIA
(Load) HaKomnuTesb OCLUINOrpammbl
BosBpalueHue Kk npegpigyuemy
Hazap (Back) MEHI0 (MEHIO HACTPOMKIM CEPBUCHBIX
dyHKUWMR)

16.3 YnpaBneHne aBTomaTN4eCcKol HaCTPOIKOMN

Haxmute kHonky AUTO, utobbl akTVBUPOBaTb GYHKLIMIO aBTOMATNYECKON
HaCTPOIKM ocumnnorpammbl. Ytobbl chopmmposaTb Hanbonee yaobHbI Ana
HabniogeHna sug, ocumnnorpad B 3aBUCUMOCTY OT MapameTpOB BXOAHOrO
CUrHana aBTOMaTWYeCKu NOACTpaMBaeT BepTMKaNbHYIO U FOPU3OHTaNbHYIO
pasBepTKy M pexum 3anycka. B ocuwmnnorpade pna nonb3osatenen
npeAycMoTpeHa BO3MOXHOCTb YCTAHOBKM pPAAa NapameTpoB  GyHKLMK
ABTOMATMYECKOWN HACTPOMKU.

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

Mapamer OCTYrMHble
p p Rocry OnucaHne
MeHI0 3HaYeHuAa
HacTpoiiku kaHanos cbpacbiBatoTca
OTKpbiTo Ha HaCTPOWKM NO YMONYaHMIO
(Free Off) Y

HacTp KaHan nocne BktoueHus ¢yHkumm AUTO
(Channel Set)

HacTpoikn KaHanoB coxpaHATCA

3aKpbITo
(Lock On) Hen3MEeHHbIMU MoCse BKOYEHA
dyHKummn AUTO
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PeXxum HakonneHns AaHHbIX
CUrHana aBToMaTnyeckmn
OTKpbITO N3MEHAETCA Ha HOPMasIbHYO
(Free Off) P Y
Hacp BbI6Op BbIGOPKY Mnocsie BKNoYeHNA
(Acquire) dyHKummn AUTO
PeXXnm HakonneHnA JaHHbIX
3akpbITO
CUrHasa OCTaeTCA HeN3MEeHHbIMM
(Lock On)
nocne BktoueHnsa ¢pyHKummn AUTO
PeXnm HakonneHna JaHHbIX
OTKpbITO CUrHasna aBToMaTnyeckn
(Free Off) N3MEeHAETCA 3anyck no GPoHTy
Ha_CTp 3anyck nocne BKtoueHnsa ¢yHkummn AUTO
(Trigger)
Pexnm 3anycka octaetca
3aKpbiTo
Hen3MeHHbIM NoC/e BKIOYEHNA
(Lock On)
dyHKummn AUTO
OTKpbITO OyHkuma AUTO npumeHseTca ko
UneHT curk (Free Off) BCEM KaHaslam
(Signal) 3aKpbITO OyHkuma AUTO npumeHaeTca
(Lock On) TONbKO K OTKPbITbIM KaHanam
Bo3BpalleHue B npeabiayliee
Hasag (Back) MeHK’)) u PeABIAYL

17. Mpoune PpyHKLMOHaNbHbIE KHOMKN

17.1 ABTomaTnyecKana HacTpoiika (AUTO)

B pexume aBTOMaTUUeCKOW HACTPOWKM ocuunnorpad aBToMaTMUecKn
BblOMpaeT KoapduULMeHTbl pPasBepPTKM, CMELeHUA 1 MapameTpbl 3anycka
B COOTBETCTBMM C TMapameTpamMy BXOAHOrO CWUrHana AnA nonyyeHua
ONTUMaNbHOrO  BMAA  ocuMANorpammbl.  [lnAa  BKAloueHWA  GyHKLMM
aBTOMaTNYeCKON HaCTPONKK HaxkmuTe KHonKy AUTO.

ABTOMaTMYECKasA  HacCTpoiKa  OCLMANOrpamMMbl  MPUMEHUMa  Npu
cnepyoLwmx yCnoBuax:

1) Pexum aBTOMAaTUYeCKOW HacTpoWku ypobeH pana dopmmpoBaHus
OCLMIIIONPaMM MPOCTbIX OAHOYACTOTHBIX CUFHANOB, HO HEe MOAXOAWUT ANA
CJIOXHbIX KOMOMHUPOBAHHbIX CUTHANOB;

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

QyHKUMA

HacTtpoiika

Pexxum HakonneHua AaHHbIX

OO6blyHas BbibopKa

Mopmat oTobpakeHns

YT

MonoxeHwne no ropusoHTann

ABTOMaTUYeCcKan HaCTpO!;IKa B
COOTBETCTBMM C YaCTOTOW CUrHana

KoadbduumeHT ropnsoHTanbHom
pa3sBepTku (c/pen)

YcTaHaBNMBaeTCs B COOTBETCTBUM C
YacToToN curHana

Pa3BA3ka NYCKOBOro curHana

CBA3b No MNOCTOAHHOMY TOKY

3agepka 3anycka

MwuH1ManbHoe 3HaueHne

ypOBeHb 3anycka

YctaHoBneH Ha 50%

Pexunm 3anycka

ABTOMATUYECKNI

MCTOUYHMK NyCKOBOrO curHana

Mo ymonyaHuio nepsblii KaHan
(CH1), Ho ecnn B NepBOM KaHane
(CH1) curnan otcyTcTBYyeT, @ BO
BTOpoM KaHane (CH2) npucytcTsyer,
TO B KauecTBe NCTOYHMKA
ycTaHaBNM1BaeTCA BTOPOI KaHan
(CHT)

Tun 3anycka

Mo ¢poHTy

HaknoH ¢ppoHTa nyckoBoro curHana

Hapactaiowuin ppoHT

MNMonoca nponyckaHuA
BEPTVKANbHOrO KaHana

MonHana

KoadduuneHT BepTnKanbHom
pa3BepTku (B/gen)

YcTaHaBnMBaeTCA B COOTBETCTBUM C
aMI'IHVITy,D,OVI curHana

I'Ipvlmeanme: Korga

aBTOMaTn4yeckan

HaCTpOVIKa ocuunnorpamMmmbl

Bbl6paHa no ymon4vaHwuio, 0T06pa)KEHVIe ocumnnorpamMmmbl BbIMONHAETCA C
YKa3aHHbIMUN B Tabnuue Bbiwe HacTpomKamu.

17.2 Knonka RUN/STOP

KHonka RUN/STOP pacnonoxeHa Ha nepefHei naHenu ocuunnorpada.
Korpa 3Ta KHOMKa Ha)aTa, 3aropaeTcs 3e/eHblii IHAMKATOP, NMOKa3blBaloLwmii,
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yTo ocumnnorpad HaxoamTca B coctoaHun 3anycka (RUN). Mpu nosTopHOM
Ha)kaTMN KHOMKW 3aropaeTcs KPacHbli MHAWMKATOpP, MOKa3blBaloWMiA, 4To
ocymnnorpad HaxoauTCs B COCTOSAHWM oOcTaHOBKM (STOP). B coctoaHumn
3anycka (RUN) ocuyunnorpad npou3BOANUT HeMpepbiBHYO perncrpaumio
BXO[JHOTO CWUrHana, B BepXHel 4yacTu 3KpaHa noasndetca Hagnucb AUTO.
B coctosiHum octaHoBKM (STOP) cb0p AaHHbIX CMrHana npeKkpallaeTcs, a B
BepXHeN YacTu 3KpaHa noasnaeTca Hagnucb STOP. Vicnonb3yite kHonky RUN/
STOP pns nepeknioyeHna coctoaHmm 3anycka (RUN) n octaHoBkm (STOP).

17.3 MeHio cnpaBku HELP

HaxmuTe kHonky HELP, uTo6bl Bbi3BaTb MeHI0 paboTbl co cnpasKoii. [Mocne
3TOr0 MPU Ha)kaTn N0OOIN KHOMKM Ha dKpaHe MoABUTCA MHdopMauma o
Ha3HayYeHUN 3TOW KHOMKM.

17.4 O6HOBNEHNE ONepaLoOHHOI CMCTEMbI

OyHKUMA 3arpy3kn onepaunoHHoin cuctembl ¢ USB-Hakonutensa genaet
npouenypy o6HOBNeHNA npotye 1 6onee rmbKoNn. [1nA MCNONb3OBaHWA 3TOW
dYHKLMM BbINONHWTE CrieaytoLime AeNCTBUA:

1) 3arpysuTe 13 MHTEPHETa YCTAHOBOYHbIV paiin OGHOBEHNA U COXpaHUTe
ero Ha USB-HakonuTene.

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

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

4) Korpa yctaHoBKa OOHOBNEeHMe 3aBeplueHa, MOABWUTCA BCMblBaloLlee
coobleHre 06 ycnewHom obHoBneHun. OTcoeanHnTe USB HakonuTenb 1
BbIKNouMTe ocumnnorpad. Mpoueaypa o6HOBNEHUA 3aKaHUMBAETCA NP
cnepytoLiem BKIloUeHUN ocyunnorpada.

MpumeyaHnsa:

« Tpouecc 06HOBNEHNA 3aHMaET 0KoNo 10 cekyHf;

+ He Bblknovante ocuunnorpad M He oTcoeauHsanTe oT Hero USB
HakonuTenb, Koraga nporpamMma OGHOBNAETCA, MHaye OOGHOBNEHWE
COPBETCA U MOTYT BO3HVKHYTb Henpe/cKasyemble oWwmnoKy;
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«  EcnunobHoBneHve He yaanoch, BbikniounTte ocuyunnorpad. 3atem Bkaoumte
ocuumnnorpad, 4tobbl 3anycTTb 06HOBNEHNE CHOBA.

18. MpakTnyeckne npumepbl

Mpumep 1: n3mepeHme NPoCTbIX cUrHanoB. HabnogeHne 1 nsmepeHne
He V3BECTHOrO 3apaHee CUrHarna, a Takxe 6bICTpoe oTobpakeHne Ha fucnnee
1 3MEPEHVIE Er0 YacToTbl 1 pasMaxa.

[1ns 6bICTPOro 0TO6paXKeHVs cMrHana BbINOHWTE CleayoLme AeNCTBUA:

1) B MeHI0 HacTPOWKM NPO6HMKa ycTaHOBUTE KOIGULIMEHT ocnabneHns Ha
3HaueHune 10X 1 yCTaHOBMTE NepekKsioyaTeslb Ha NPOGHUKE B NONOXKEHNE
10X.

2) MopcoenmHnTe NPO6HKK OT NepBoro KaHana (CH1) kK namepsiemoii cxeme.

3) Haxmute kHomKy AUTO. Ocuwnnorpad BbIMOAHWT aBTOMATUYeCKyto
ONTUMM3ALMIO  OTOOPaXKEHWS  OCLMMNIOrPaMMbl 1MoL M3MepseMbIit
curHan. Tenepb Bbl MOXeTe MPOU3BOAWTL AANbHENLYIO PeryampoBKy
BEPTMKANbHOTO 1 TOPM3OHTANIbHOTO [MANasoHOB ANA  MONyYeHus
Kenaemoro ByAa OCLMANOrpaMMmbl.

ABTOMaTMYECKOe U3MepeHMe BpPEeMeHHbIX MapameTpoB 1 MapameTpoB
HanpsKeHns curHana.  Ocuunnorpad nossonser npoun3BoOANTb
aBTOMATMYeCKMe W3MEPEHUA MapameTpoB OONbWUHCTBA UCCIEAYEMbIX
curHanoB. [InA un3MepeHMA 4acTOTbl W pa3maxa CWUrHana BbINOSHWTE
cnepyole 4enCTBUA:

1) Haxmunte kHonky MEASURE ana oTobpakeHUA MeHI0 aBTOMATUYeCKMX
N3MepeHun.

2) HaxmuTe KHOMKy F4 ans BXoAa B MeHIo BbiGopa Tuna nsmepeHuii.

3) C nomolbio MHOTOGYHKLMOHANIbHOTO perynAaTopa nepemectute Kypcop
BblI6Opa Ha pa3Max CUrHana 1 3aTeM HaXXM1Te Ha MHOTOQYHKLIMOHamNbHbIN
perynaTop, YTobbl NOATBEPAUTL BbIGOP 3TOro Napametpa.

4) AHanorvyHo wary (3) nepemectuTe Kypcop Bbl6opa Ha YacToTy 1 3aTem
HaXMUTE Ha MHOTOGYHKLVOHANbHbIV Perynatop, 4tobbl NMoaTBEPAUTbL
BbI6OP 3TOro Napamerpa.

5) Haxmute kHonky F4 unn kHonky MENU, uTo6bl 3aKpbiTb OKHO Bbl6opa
n3mepAemblx napameTpoB. [locne 3Toro Ha pAucnnee otobpasatca
M3MepeHHble 3HaYeHNA pa3Maxa M YacToTbl, KaK NMOKa3aHO Ha PUCYHKe
HIKe.
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MEASURE

Wean n

Puc. 54 ABTomaTnyeckune nsmepeHmsa

Mpumep 2: HabniogeHne 3aaepKKN NP NPOXOXKAEHUN CUHYCcOMAANb-

Horo curHana no uenwu. Kak 1 B npefbiyLiem npumepe, yctaHoBuTe Koapdu-
LMEeHT ocnlabneHuns curHana Ha NpoBHMKe 1 B MeHI0 HaCTPOWKMN NPOBHMKa Ha
10X. NMopknioumnTte BXOA nepBoro KaHana (CH1) K BXoAHOMY KOHTaKTy Lenu, a
BX0f BTOpOro KaHana (CH2) kK BbIXOAHOMY KOHTaKTy Lienu.

OTobparkeHune crrHanos B KaHanax CH1 n CH2:

HaxkmmTe kHonky AUTO.

MopcTpoiiTe ropU30oHTasNbHbIN 1 BEPTUKaNbHBIN AMana3oHbl Takum obpa-
30M, YTOObI MONTYYUTD >KeNlaeMblil BUS OCLUIOrPaMMBbl.

Haxmute kHomky CH1, uto6bl BbIGpaTh curHan nepeoro kaHana (CH1).
OTperynupyiTe NosfoKeHne ocumnnorpaMmmbl nepsoro kaHana (CH1) no
BEPTUKany NOBOPOTOM PEerynaTopa BepTuKasbHOro CMeLleHUA.

HaxmuTe kHonky CH2 ans Bbibopa curHana 13 BToporo kaHana (CH2). Axa-
NOTNYHO onuncaHHOMY Ha ware (1) NoACTPONTe CMeLleHne OCLMINorpam-
Mbl BTOpOro KaHana (CH2) no Beptukanu Tak, 4Tobbl OCLMINOrPaMMbl He
nepeKpbIBaNnChb. ITo 06nerynT ux HabnogeHve.

Vi3mepeHne 3aaepKK1 NPy NPOXOXKAEHUN CUHYCOMAANbHOMO CUrHana no

uenmmn Ha6mo,qem/|e M3MEeHEHMA ocUunnNnorpamMmmbl:

1)
2)

[lnA aBTOMaTUYECKOro M3MEPEHUNA 3afePXKKM:
Haxxmute kHonky MEASURE ana otobpakeHUA MeHI0 aBTOMaTUYeCKMNX 13-
MepeHUn.
HaxmuTe KHonKy F1, ans Toro 4tobbl ycTaHOBUTH NepBblii KaHan (CH1) B
KayecTBe rMaBHOro.
HaxmuTe kKHonKy F2, ana Toro ytobbl ycTaHOBWTL BTOpON KaHan (CH2) B
KayecTBe BTOPOCTEMNeHHOro.
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5) HaxmuTe KHonKy F4 ansa Bxofja B MeHto BbIbopa TvMna n3MepeHuit, ¢ momo-
bl MHOTOGYHKLIMOHANIbHOTO perynaTopa nepemectute Kypcop Bblibopa
Ha napameTtp RiseDelay (Bpems HapacTaHusA) 1 3aTeM HaXKMUTE Ha MHOTO-
bYHKUMOHaNbHbIV perynatop, Utobbl NOATBEPAUTb BbIOOP 3TOro Napame-
Tpa.

6) Haxmute F4 nnn MENU, uTo6bl 3aKpbiTb OKHO BbI6Opa M3MepAeMbIx Napa-
MeTpPOB.

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

Wean Wi

Puc. 55 - 3apepkka curHana

Mpumep 3. O6HapyKeHne ofNHOYHOTO curHana. OcobeHHOCTb 1 npe-
MMYLLECTBO LIMGPOBbIX 3aMOMUHAOLWNX OCLMANOrPadoB COCTOUT B BO3MOX-
HOCTV paboTbl C HeneproANYECKUMU CUrHanamu, TakUMK Kak OTAesbHble
MMMYNbCbl U BbIGPOCHI. [11A 06HapyeHUA OANHOUYHOrO CUTHaNa Bbl AOSKHbI
BJlafleTb HEKOTOPOII NpeaBapuUTenbHON NHGopMaLmei 06 3TOM curHane, yTo-
6bl YCTaHOBUTb YPOBEHb 3arycKa 1 Tun ¢ppoHTa. Hanpumep, ecim umnynsbce
npepcTaBnAeT coboit nornyecknii curtan TTL, ypoBeHb 3anycka Hy>KHO ycTa-
HOBWTb MPYMEPHO Ha 2B, 1 BbIGpaTb 3anyck no HapacTatowemy GpoHTy. Ecnn
Bbl He yBepeHbl B XapakTepe CUrHana, To Ana onpefeneHna ypoBHA 3anycka
1 TMNa $poHTa Bbl MOXKeTe HabNoAaTb ero B pexmme aBTOMaTUYeCKOro U
HOPManbHOro 3arnycka.

Kak v B npefbigyliem npumepe, yCTaHoBUTE KOIGOULMEHT ocnabneHus
CUrHasa Ha NMPOGHYIKe 1 B MEHIO HAaCTPOKYM NPo6HMKa Ha 10X.
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BbINosHMTE HAaCTPOIIKY 3anycKa:

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

MeHI0 HaCTPOWKM 3anycka.

2) B 3ToM MeHio ucnosnb3yiiTte nogmeHto F1-F5 ana yctaHoBKM Tuna 3anycka

EDGE (3anyck no ¢ppoHTy), UCTOUHMKa NYCKOBOTO curHana Ha CH1, HaknoH
¢dpoHTa Ha RISING (HapacTatowmit), pexuma 3anycka Ha SINGLE (ognHou-
HblIi1), 1 Pa3BA3KM 3anycka Ha AC (pa3BA3Ka No nepeMeHHOMY TOKY).

3) OTperJ'IVIpyI?ITe BepPTUKaJIbHY0 U TOPU3OHTAJIbHYIO LWWKasbl ANA JOCTUXe-

HMA NoaxopsALlero Mmacwraba.

4) YctaHOBUTE Xenaemblil ypoBeHb 3anycka noBopoTom perynatopa TRIGGER

5)

LEVEL.

Haxkmnte kHonky RUN/STOP n poxpautech curHana, yaoBneTBopsAIoLLEero
3aflaHHbIM YCoBMAM 3anycka. Ecnm Kakon-nmbo curHan AoCTUr YyCTaHoB-
NEeHHOro YPOBHA 3arycKa, C1cTema NPOoBeAeT OAHOKPATHYIO BbIOOPKY AaH-
HbIX 1 OTOBPA3UT ocymANorpammy Ha avcrnee. C NOMOLLbIO 3TON GYHKLUM
Bbl JIerko MoxeTe ObHapyXuUTb ntoboe cnyyanHoe cobbitne. Hanpumep,
TaK MOXHO OTCNEANTb HEOXKMAAHHDIN BbIGPOC CO CPaBHUTENBHO GObLLON
aMMANTY[OW: YCTAaHOBUTE YPOBEHb 3amycka HEMHOTO Bbllle HOPMaSibHOro
ypoBHA curHana. Haxmumte kHonky RUN/STOP un xpauTe. Koraa noasutca
BbIOPOC, aBTOMaTMYeCKN cpaboTaeT 3amnyck, U HeMe[leHHO 3anuileTcs
ocumnnorpaMmma o 1 nocne MOMeHTa 3anycka. Bpaliaa perynatop ropu-
30HTanbHoro cmelyeHna POSITION B 30He ynpaBneHWsA ropu3oHTasIbHOWN
pa3BepTKoOW Ha nepeAHell NaHenu, Bbl MOXeTe MEHATb MONOXeHWe MO-
MeHTa 3arnycka Ha ropM30HTasIbHOW LWKane [A/1A NoayyYeHns 3anycka C oT-
puuaTenbHOW 3aAepXKKOM PasfIMYyHOM ANNTENbHOCTH, YTO NO3BOMUT NIETKO
paccMoTPeTb yyacToK OCLMIIorpaMmbl o Bbibpoca.

s |

T

v

Veroame
anant

[
er
p—

Omopar

Tun dpporira

Pactyupit

Puc. 56 OgnHOYHbIN curHan
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Mpumep 4: MopasneHne 6enoro wyma B curHane. Ecnm nsmepsembii
CUTHaN COAEPXUT Genblil LWyM, Bbl MOXeTe HacTpouTb ocuunnorpad Takum
06pa3oMm, YTOObI OTCeUb WM YMEHbBLUUTD LUYM Tak, YTO OH He CO3AacT romex
[NA aHanusa curHana.

Kak 1 B npefbigylem npumepe, yctaHoBUTe KOIPPULIMEHT ocnabneHns
CUrHana Ha NPobHKKe 1 B MeHI0 HaCcTPOIKM NpobHuKa Ha 10X. MoganTe cur-
Han Ha BXof ocuunnorpada, Ytobbl obecrneumnTb CTabunbHyio ocLIorpaMmy.
YnyulueHve 3anycka C MOMOLLbIO HACTPOWKM pa3BA3KM 3anycKa.

1) Haxmwute kHonky TRIG MENU B 30He ynpaBfieHuA 3anyckoM AfiA Bbl30Ba
MEHIO HaCTPOMKU 3amnycKa.

2) YctaHosuTe napameTtp TRIGGER COUPLING (pa3BfA3ka 3amycka) Ha 3Ha-
yeHue Low Frequency Holdoff (nopaBneHvne Huskux uyactor) mnu High
Frequency Holdoff (nopaBneHune Bbicokux yactot). Mpu BbibOpe nopa-
BJIEHNA HU3KMX 4acTOT CWTHan MPOMYCKaeTcA Yepes3 BblCOKOUYACTOTHbIN
dunbTp. OH OTCEKAeT COCTaBNAIOLME CMTHANA C YacToTamm Hixe 80 Kl 1
npornycKaeT 6onee BbICOKOUACTOTHble KOMMOHEHTbI. Eciv Bbi6paHo nopa-
BSIEHME BbICOKMX YaCTOT, yCTaHaBNMBAETCA HU3KOYACTOTHbIV GUILTP, OTCe-
KaloLwmit cocTaBAsioLMe CUrHana ¢ yactotamm soiwwe 80 Kl 1 nponyckaeT
6onee HU3KOYACTOTHbIE KOMMOHEHTbI. Bbibupasa Low Frequency Holdoff
unu High Frequency Holdoff, Bbl MoXeTe nofaBuTb HU3KOUACTOTHbIV UK
BbICOKOYACTOTHbII LUYM COOTBETCTBEHHO, U JOOUTLCA CTabUIbHOrO 3arny-
cKa.

(CBOP IAHHBIX
Per

Bubopka

e BLGopKA

~ Peanshoe opews

BuicTp BsGop

BLIKN

[ e , i

Puc. 57 NMopasneHne 6enoro wyma B curHane
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Ocna6neHue wyma npu oTo6parKeHnn € NOMOLLbIO HACTPOIKN peXxn-
Ma perucrpauum curHana. Eciv namepsemblil CUrHan COLepkuT 6enbii Wwym,
1 B pesysibTaTe OCLUMNOrPamMma MMeeT CIMLIKOM HU3KOe KauecTBO, Bbl MOXKeTe
MCMOMb30BaTh PEXVM PErvCTPaLMmM CUTHaNa C YCPeAHEHUEM, MO3BONAIOLMIA
0cnabuTb Genblii Wym Npu 0TOGPaXKeHUM, a TakxKe pPasmep OCLMIIorpaMmbl
ans obnerueHus HabnAEHNA 1 U3MepeHuin. B pesynsTate ycpegHeHus 6enbin
LUYM YMEHbLLAETCS, U AeTann OCUUNIOrPamMMbl CTAaHOBATCA NyuLUe BUAHDI.

1) Haxmwute kHonky ACQUIRE B 30He MeHI0 Ha nepefiHel NaHenn AN BbI30Ba
MEHIO HAaCTPOMKM perncTpaLmm curHana.

2) HaxmunTe KHOMKY F1 MeHio ana yctaHoBKM 3HauyeHna AVERAGE (cpepHee)
ANA PeXMMa HaKoMIeHNA AaHHbIX, @ 3aTeM HaxmuTe KHomnky F1 ana Bbibo-
pa KonmyecTBa ycpefHAEeMbIX OCLINOrPaMM 13 pAAa cTeneHen no ocHo-
BaHWIo 2, OT 2 A0 256, BapbUpys 3TO 3HaUYeHMe A0 Tex Nop, NoKa Bbl He Mno-
nyymTe Xenaemyto ocLMINIorpaMmy, KOTopas yLoBIeTBOPUT UMetoLLmecs
Tpe6oBaHMsA K HAGMIOAEHNIO N U3MEPEHUAM.

Puc. 58 CurHan ¢ nogasieHHbIM LYMOM

A B pexxvimMe pernctpaumm curHana ¢ ycpeaHeHeM ocyuiiorpamma o6-
HOBJIAETCA Ha AuCnee C MeHbLUel YacTOTOW. TO HOPMasbHO.

Mpumep 5: Ucnonb3oBaHne KypcopoB AJA BbINOIHEHUA N3MEPEeHNiA.
Ocumnnorpad no3BonseT aBTOMaTUYECK/ N3MePATb 28 NapaMeTPoB CUrHana.
Bce aBTOMaTUYeCKM M3MepAeMble MapamMeTpbl TaKKe MOTyT ObiTb U3MEPEHbI C
NMOMOLLbI0 KYPCOPOB. Mcnonb3ys Kypcopsbl, Bbl MOXKeTe BbICTPO U3MEPUTL Bpe-
MeHHble MapameTpbl 1 NAapamMeTPbl HANPAXEHNA OCLUINIONPaMMbI.
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WsmepeHune wara HanpsXXeHNA B OAHOI CTYMeHN CTYNeHYaToro cur-
Hana. [Ina n3MepeHuna LWwara HanpsKeHWa B OAHOWN CTyNeHW CTyneH4yaToro
CUrHana BbIMOSHWTE Cefylolve AeicTBIA:

1) Haxmute kHornky CURSOR asnisi Bbi30Ba MEHIO KYPCOPHbBIX U3MEPEHHIA.

2) HaxmuTe kHonKy F1 ana yctaHOBKM TMna Kypcopa Ha 3HauveHve VOLTAGE
(HanpsxeHue).

3) lMoBOPOTOM MHOFOMYHKLMOHANbHOTO perynaTopa ycraHoBute Kypcop 1
Ha HUXKHUIA ypOBeHb BbIOPAHHON CTyMEeHN B OCLMIIIOrpaMme CTyneHyaTo-
ro curHana.

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

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

Puc. 59 KypcopHoe nsmepeHme 4acToTbl curHana

MprmeyaHne: Npy NCNONb30BaHMN KYPCOPOB ANA N3MePeHNA BPpeMeHHU,
cnepynTe TONbKO LWary 2 1 ycTaHoBUTE TUN Kypcopa Ha 3HadveHune TIME.

19. CucTemHble cOO6LIEHNA, TONCK U YCTPaHEHUe HencnpaBHOCTEI.

19.1 OnncaHme CMCTEMHbIX COOGLEeHNI

Adjustment at Ultimate Limit (Bbixoa Ha npeaen AnanasoHa HacTpoA-
Kn). 370 coobuieHre MHGOPMUPYET O TOM, YTO PEryAaTop B TEKYLIEM COCTO-
AHUWM BOCTUT NpeAena AvanasoHa HacTponky. [lanbHenwas perynmpoBka B
[aHHOM HarnpaBsfieHn HeBo3MoXHa. CoobLeHne NoABAAETCA, Koraa 4oCTura-
10T PEeAENIbHOro 3HaUYeHNA K03GOULMEHTbI BEPTVKANIbHON 11 TOPU30HTAIbHON
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pa3BepTKK, CMeLLieHMe Mo ropu3oHTanuM 1 No BepTUKany, ypoBeHb 3anycka.

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

USB Screen Shot. 5T0 coobuleHVe NOABAAETCA NPU HaKaTUU KHOMKU
PrtSc.

USB File Save. 310 coobLieHe NOABNAETCA Ha IKpaHe ocumnnorpada npu
COXPaHeHUV OCLUNOrPamMbl.

No signal in channel. 3To coobLieHne noaBnAeTcA Nocne NPoBeAeHUA aB-
TOMAaTUYeCKON HaCTPOMKK, eCiiv Ha BXOf ocuunnorpada nopaeTca CANLLKOM
cnabblii CMrHan, CIMWKOM MeANeHHO MEeHAILWMNINCA CUTHAM, MW €CW CUTHan
B KaHasne oTCyTCTBYeT.

19.2 NMounck n ycTpaHeHne HencnpaBHoOCTeN
Ha akpaHe He noaBnAetca ocuyunnorpamma. Ecnv Ha gucnnee He no-

ABNAETCA OCLMIOrPaMmMa nocse Toro, Kak 3arnyLieHa perncTpauus curHana,

nofaHHOro Ha BXof ocuunnorpada, BbINOMHWTE CleayoLve AeNCTBUA:

1) TpoBepbTe, NPaBUIILHO SN NOACOEANHEH NPOGHUK K aHaSIOrOBOMY BXOAY
ocuyunnorpada.

2) TMpoBepbTe, NOACOAMHEH NN Kabesb, NepeaatoLnii CUrHa, K aHanoroBo-
My Bxofy ocuunnorpada.

3) TpoBepbTe, BKNOYEH NN BXOAHOWN KaHas, Ha KOTOPbI NoAaH curHan.

4) TMopcoepnHUTe NPOBHMK K BbIXOAY CUrHasa KOMMeHcaumm npobHnka Ha
ocuunnorpade 1 NpoBepbTe COCTOAHVE NPOBHMKA.

5) TMpoBepbTe, NPUCYTCTBYET NI CUrHan B obcieayemon Lenu.

6) Haxmute kHonky AUTO ana nepesanycka npoLecca perncrpaumum curHa-
na.

Mpo6nema TecTMpOBaHUA HanpsKeHUA. VI3MepeHHOe 3HauyeHne am-
NANTYAbI HanpsxeHns B 10 pa3 6onblue 1 MeHbLUe, YeM AENCTBUTENbHOE
3HaueHue:

1) TpoBepbTe, COOTBETCTBYET N KOIPPULMEHT OCnabneHns, BbIOPaHHbIN

ANA [aHHOTO KaHana, Ko3pduuneHTy ocnabneHns, YCTaHOBIEHHOIO Ha

npo6HuKe.

OTcyTCcTBME CTabUAbHOrO 3amnycka, ocyuiorpaMmma oto6paxcaetca

Ha gucnnee HeCTabunNbHO:

1) TNpoBepbTe HAaCTPOIKY NCTOYHMKA MYCKOBOrO CMrHasna (Source) B MEHIO Ha-
CTPOVIKM 3anycKa. Y4oCToBepbTeCh B TOM, YTO OH COOTBETCTBYET KaHasy, Ha
KOTOPbIN AeNCTBUTENIbHO NOAAETCA CUTHAN.

2) MMposepbTe TWN 3anycka: Mcnonb3yinte 3anyck no ¢poHTy (Edge) ana
06bluHbIX curHanoB. CTabunbHoe oTobpa)keHne ocLUIorpamMmmbl AOCTU-
raeTcaA ToNbKO NPU NPaBUIbHO BbIGPaHHOM peXxmme 3anycka.
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MonpobyiiTe cMeHUTb TWN pa3BA3KK Bxoaa kaHana (Coupling) Ha pa3sns-
Ky ¢ nogasneHunem Bbicokux (High Frequency Holdoff) unn Huskux (Low
Frequency Holdoff) uactot, Ana Toro 4to6bl OTGUNLTPOBATL BbICOKOYA-
CTOTHbI U HU3KOYACTOTHBIV LIYM, KOTOPbI MOXeT CTaTb MOMEXOW CTa-
61IbHOMY 3arycKy.

CKOpPOCTb 0GHOBNEHNA OCLUNNIOrPaMMbl CIMLUKOM HU3Kan:

C nomouybto kHonkn ACQUIRE npoBepbTe, He YCTaHOBNEH N PEXUM Bbl-
6OPKM AaHHbIX Ha PeX1M BbIBOPKM C ycpeaHeHneM (Average), n ecnv 310
TaK, TO He CJIMLKOM N1 6OJbLIOE YMCIIO YCPeJHEHWI 3a[laHO B HAaCTPOM-
Kax.

[nA MOBbIWEHNA YacTOTbl OOGHOBMIEHWA OCLMIIONPaMMbl Bbl MOXeTe
YMEHbLUTb YNCNO OCLMANOrPaMM, MO KOTOPbIM NPOV3BOAUTCA YCpefHe-
HVe 1nn BbIGpaTb APYro METOA PErNCTPaLMU CUrHana, Hanpumep, pas-
HOMepHyo (HOpMasbHy0) BbIGOPKY.

C nomouybto KHonky DISPLAY npoBepbTe, He YCTaHOBIEHO B HAaCTPOIKax
OTOOPAXEHNA CUTHANA CIVLLKOM [OJITOe UV HEOrPaHNYEHHO JOMroe no-
cnecseyeHme.

Ocuyunnorpamma nmeeT cTyneHuyatyto popmy:

CryneHuaTtaa $dopma oCLMANOrpaMmbl MOXeET GbiTb HOpMasbHoW. fopu-
30HTaNIbHasA Pa3BEPTKa MOXET ObiTb C/IMLLIKOM MafleHbKON. YBennybTe Ko-
3bGUUMEHT rOpPN30HTaNIbHON Pa3BepPTKY, YTOObI yBeNUUNTb paspeLleHmne
MO rOPW30HTaNV, YTO MOXET Y/yULLNTb NPEeLCTaBNEHNE CUTHANA.

Pexnm oTobpakeHne AaHHbIX MOXET OblTb YCTaHOBJIEH Ha BEKTOPHOE OTO-
6paxeHue (vector), n coeanHUTENbHbIE JIMHUN MEXAY TOUKaMUn BbIGOPKU
[aHHbIX MOryT dopMmMpoBaThb CTyneHuyaTyio Gopmy. YTobbl pewmntb 3Ty
npo6nemy, NepekounTe 0TobpaxxeHne B TOUEYUHBIN pexum (point).

20. TexHNYeCKMe XapaKTepnucTuKkin

Bce TexHMuyeckne XapakTepucTKkn NMpUMeHUMbl A paboTbl LdpPOBOro

ocyunnorpada RGK DO-2002 npu KoadpduumeHTe ocnabneHusa npobHmka 10X.

[insi Toro uto6bl 06eCNeynTb COOTBETCTBIE XapaKTePUCTIK ocLmsiorpada

3aABNI€HHbIM HUXe, HEO6XOAMMO BbINONHUTL Cnefyoune npeasapuTesibHble
ycnosuaA:

K MomeHTy npoBepku ocumnnorpad fomkeH pabotaTb HeNpepbiBHO He
MeHee 30 MUHYT Npu TemnepaType, COOTBETCTBYIOLLEN YCIOBUAM SKCIUTY-
aTayuy;
Ecnn B mpouecce paboTbl TemnepaTtypa meHsetca Gonee, yem Ha 5°C,
HeoOXOAMMO MPOBECTV aBTOKANMOPOBKY C momolblo GyHKuun Self-
Adjustment, koTopas 3anycKaeTcs uyepe3 MeHI CepBUCHBbIX QYHKLMA
UTILITY.
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Tab. 40:

HaumeHoBaHue
XapPaAKTEPUCTUKN

3HayeHune

Cuctema

BbIGOPKYM AAHHbIX

[vckpeTunsauma npm Bbibopke
B PEXVIME PeasibHoro BpemeHm

1My

YcpepHeHune

Yncno ocumnnorpamm, no KOTopbim
NPOBOAUTCA YCPeAHEeHMe Npu Bbibopke
MOXeT 6bITb BbIOPaHO U3 pAfa
3HaueHun: 2,4, 8, 16,32, 64, 128 n 256

Bxogbl

Pa3Bsa3ka Bxoga

Mo noctoaHHomy Toky (DC), no
nepemeHHomy Toky (AC), 3amblKaHne Ha
3emnio (GND)

BxopHon nmnepaHc

1 MOM % 2% napannenbHo ¢
18+3 n®

KoadbouumeHnTol ocnabneHuns
nNpobHuKa

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

MakcumanbHoe HanpsaxeHue
BXOAHOro curHana

400 B (nnkoBoe 3HayeHue)
Bcnneckn HanpsxeHua go 1000 B

[opusoHTanbHaa cuctema

[nana3oH koadpduumeHTa
rOpPW30HTaslb-HO pa3BepTKM

2 Hc/pen-50 c/pen

WHTepnonauuna
oCLMANIOrpaMmbl

sin(x)/x

TouHOCTb BpEMEHHOM LLKanbl

< +(50+2*cpokK aKkcnnyatayum) 10°

[nuHa 3anucm

2x512K ToueK BbI6OpKY

Tny6nHa namaTtn

OnvH KaHan: 64k6, ABa KaHana: 32k6

TOYHOCTb YacToThbI
OVCKpeTM3aLmnmn n BpeMeHn
3aiePXKKM

+50-10°
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TouHOCTb M3MepeHunA
BPEMEHHbIX MPOMEeXYTKOB
(AT) npv nonHo nonoce
nponyckaHua

OpvHoYHas: + (MHTepBan
anckpetusaumm +50-10° x nokasaHve
+ 0,6 HC)

YcpepHeHue no >16 ocumnnorpammam:
+ (MHTepBan guckpetusaumm +50-10° x
nokasaHue + 0,4 Hc)

BepTI/IKaJ'IbHaﬂ camcTema

MNMonoca nponyckaHuA 200 Mrly
Bpems HapacTaHua GpoHTa <1,8Hc
nmmnynbca (TMnuyHoe)

Yucno kananos 2
Pa3psapHOCTb aHanoro- 8 6ur

umdpoBoro npeobpasosarens

[lnanasoH KoadpduumneHTa
BEPTVKaNbHOWN Pa3BepPTKY

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

[unana3oH cmelleHmna

>+ 8 geneHnmn

OTKtoyaeMoe orpaHuyeHve
nonocbl NponycKaHmsa
aHarnoroBoro curHana
(TMNnYHoe)

20 My

HuskouyacToTHbIV Npeaen npu
pa3BA3Ke Mo nepemeHHOMY
TOKY (N0 ypoBHio -3 1)

<5 Iy Ha Bxoge BNC

MNorpewHocTb kKo3dpduLMeHTa
yCUneHva AnA NOCTOAHHOIO
ToKa

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

+4% npu BepTMKanbHOWN pa3BepTke
1 mB/pen~2 mB/pen
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MorpewwHocTb n3mepeHus
NOCTOAHHOTO TOKa (B pexume
BbIGOPKY C yCpeAHEHNEM)

Korga BepTuKanbHoe cmelleHre
HyJleBOE 1 yCpeAHEeHMe BbINoNHAeTCA
no N=16:

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

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

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

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

ToyHOCTb M3MepeHua
HanpsxeHuna (AV)
(pexmm BbIGOPKM C
ycpenHeHviem)

Mpwn Tex ke HaCTPOWKax 1 yCoBrAX
OoKpy»KatoLen

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

(AV) mexxay AByMA TOUKaMU
OCLUNNIOrPaMMbl:

+ (3% x nokasaxue + 0,05 aen)

3anyck (Trigger)

YyBCTBUTENBHOCTD 3aMycKa

<1pen

[lnana3oH ypoBHel 3anycka

BHyTpeHHMI: £10 gen. oT ueHTpa
JKpaHa

BHewHwn: +3 B

MorpeLwHoCcTb YpOBHA 3amnycka
(TMNMYHan), NprMeHnMa ana
cUrHasnoB ¢ ¢ppoHTamm 20 HC

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

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

HopmanbHbIin pexum/pexim
CKaHUPOBaHUsA; NpefBapuTesbHbI
3arycK v 3amycK ¢ 3afepxKoi,
perynupyemas rnybnHa
npefBapuTenbHOro 3amnycka

[nana3oH 3agepxKku 3anycka

80HC-1,5¢C

YcTaHOBKa YpOBHSA 3amycka Ha
50% (TrinnyHas)

DyHKLMA NPUMEHNMa, eCnv YacToTa
BXOAHOTO CUrHasia CocTaB/ifeT He MeHee
50Ty

Pexum 3anycka (0fHOKpaTHbII)

ABTOMATUYECKMI, HOPMANbHbIN,
KAyLwmi

BbicokouacToTHan 3agepka
3anycka

CurHanbl 3aepxKm 3anycka sbie 80
KMy

HuskouacTtoTHan 3agepKa
3anycka

CuvirHanbl 3afiepKkm 3anycka Huxke 80
Ky

3anyck no ¢poHTy (edge)

Tun ¢poHTa

3anyck no HapacTatoLemy GpoHTy,
no Hucnapatowemy GpoHTy, No
HapacTatoLemy 1 HUCNaAaKoLLEeMy
$poHTy

3anyck no gnutenbHOCTV MMnynbca (pulse width)

Ycnosune 3anycka

>, <, ><

MonapHocTb

[OnnTenbHOCTb NONOXNTENBHOIO
mnmnynbca, ANNTeNbHOCTb
oTpuuaTenbHOro nmMmnynbca

[OnuTenbHOCTb 1 mnynbca

20HCc-10c¢C

3anyck no cKopocTu U3mMeHeHnA curHana (slope)

YcnoBue Ha CKOpoCTb

HapacTaiowuin (bonblue, MeHbLue, B
3alaHHOM AnanasoHe) YoblBatoLuia
(6onblue, MeHblue, B 3aAaHHOM
ZanasoHe)

M3MeHeHUA CcnrHana

WWAALL

Hapacratowin (bonblue, MeHbLue, B
3afjaHHOM [riana3oHe) YObliBatoLwnin
(60sbLIe, MeHbLUE, B 3aJaHHOM

BB ru




[OnuTenbHOCTb

20Hc-10c

3anyck no BupeocurHany (video)

YyBCTBUTENBHOCTD 3aMycKa

(TMnnuHan)

2 peneHus B

CraHpapT BMAeOCUrHana u

4YMCNo CTPOK B Kagpe

ctaHgapTtoB NTSC n

(PAL)

n OA4ePXKMNBAKOTCA BUAEOCUTHANDbI

PAL. InanasoH

HOoMepoB cTpokK 1-525 (NTSC) n 1-625

MNMoouepenHbIN 3anMyck

no BugeocnrHany

Mo GppOHTY, NO ANMTENBHOCTY MMMNYIbCA,

MN3mepeHua

KypcopHble

PyuHow pexum

Pa3HocTb
HanpsxeHun (AV)
MeXAy Kypcopamu,
MPOMEXYTOK
BpemeHm (AT)
MeXAy Kypcopamu,
nepecuet (AT) B
obpaTHoe 3HaueHne
B repuax (1/AT)

Pexxum cnexxeHunsa

3HauyeHuA
Hanps>KeHWs nnm
BpEeMeHM AN Touek

OCLMANOrPamMmbl
[lonyckaetca
Pexum oTobpakeHne
aBTOMaTUYeCKMNX | Kypcopa npu
n3mepeHuin aBTOMaTUYeCKNX
N3MepeHmnsax
93

www.rusgeocom.ru




ABTOMaTUYECKME

M3mepeHune pa3maxa, aMmnanTyabl,
MWUHUMANIbHOTO, MaKCMasbHOTO,
CpefHero, cpefHeKBagpPaTNYHoro
HanpPsKeHNs, HaNPSXeHNA BEPLUMHDbI
1 OCHOBaHUs MMYJIbCa, MOYCYMMbl
BEPXHEro 1 HUXXKHEro ypoBHS, MOLLAAN,
NOLAAM 3a NePUOA, OTPULLATENIBHOTO
BbIGpOCa nepes GPOHTOM UMMYIbCa,
NONOXUTENbHOTO BbIGPOCa Ha

bpOoHTE UMMYNbCa, YacToTbl, NepUoaa,
OANTENbHOCTU HAPaCTaloLWero

1 HYCnagatoLero GppoHTa,
NOSIOXKUTENIBHOTO U OTPULIATENIBHOTO
MIMMYIbCa, MONOXKNUTENBHOTO 1
oTpuLaTenbHoro koaddurureHTa
3anonHeHus, $asbl, PasHbiX TUMNOB
3apepxku: FRFR, FRFF, FFFR, FFFF, FRLF,
FRLR, FFLR, FFLF n T.4.

Yucno nsmepaembix
napameTpos

OTobparkatoTcs Jo 5 BbIOpaHHbIX
NapameTpoB OAHOBPEMEHHO

[nanasoH namepeHun

KpaH U NPOMEXYTOK MeXay
Kypcopamm

CTaTUCTMKa N3MepPeHnin

CpenHee 3Ha4yeHne, MakcMmasibHoe
3HayeHne, MMHManbHOe 3HayeHune,
CTaHAaPTHOE OTKNIOHEeHne

MaTematuyeckne onepauynn

Onepauuu Hag
ocymnnorpammamm

A+B, A-B, A*B, A B, FFT (BMN®)

OKoHHble GpyHKUMK ana BMO

MpamoyronbHoe, XaHHWHra, BnakmaHa,
XamMmuHra

BepTukanbHas wkana
pesynbrata bINO

B, nb
(RMS - cpegHeKkBappaTUyHOE)

Lndposoir dunstp

BblCOKOUYACTOTHbIN, HU3KOYACTOTHBbIN,
nofaasJieHre NoNoChl
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CoxpaHeHue faHHbIX

Bo BHyTpeHHIolo namaATb (20 Habopos),

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

LWTYK)

Qalsnibl faHHbIX

Bo BHyTpeHHIolo namaATb (20 WTyK),
Ha BHelHui USB-HakonuTenb (200
WTYK)

MN306paxeHne skpaHa (*.BMP)

Ha BHewHwun USB-HakonuTenb: 200

dannos B popmate BMP
actoTomep
PaspsapHoCTb 6 6UT
YyBCTBUTENBHOCTD <30 B (cpegHekBagpaTnyHoe)

TouHOCTb (TUMNMYHaA)

+0,051% (+ 1 cumBon)

Owucnnen

)KVIAKOKpVICTaJ'IJ'II/I“IECKVII;I C AnaroHanbto

Tun 178 mm (7 atoimoB)

800 (no ropmsoHTanu) x 480 (no
Pa3pelueHne

BepTUKann)
LiBeTHOCTb LiBeTHOM

ApKoCTb OTOBpaKeHUn
ocuMnnorpaMmbl (TMNMYHasnA)

Perynupyemas (uset)

WNHTEHCMBHOCTb NOACBETKM
(TMnNnyHas)

300 ka/m?

A3bIK MHTepdeiica

PycckniA, aHrMNCKNIA, KNTancKuin

BbixogHom uHTepdeiic

CranfjapTHasa KoHGUrypauma

USB-xocT, USB-ycTpoiicTBo, nopt
BHeLLHero nyckosoro curHana EXT Trig,
NHTepdenc pyHKLMUM AONYCKOBOTO
KoHTpona Pass/Fail
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[lononHnTenbHble onuyun

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

O6LL|I/I€ TEXHUYECKME XapaKTePUCTUKN

Bbixog KomneHcauum npobHKa

BbixogHoe HanpsKeHve
(TMNnYHoe)

3 B (pa3max) npu Harpy3ske =1 MOm

YacToTa (TunnyHasn)

10 My, 100 Ny, 1 Ky (No ymonyuaHuio)
10 kIy

UcTo!

YHUK NMNTaHUA

Hanpﬂ)KeHme NNTaHUA

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

MoTpebnsaemasn MOLWHOCTb

MakcumanbHasa 100 B-A

MNpepoxpaHuTenb

MnaBkui npegoxpaHutens: knacc F, 1,6
A,250B

Ycnosusa o

Kpy»katoLuei cpepbl

LleneBoe npumeHeHne

3KC|'|J'|yaTaL|I/IH B MOMeLleHnn

YpoBeHb 3arpsA3HeHus

2

Pa6ouas: 0°C — +40°C

Temnepatypa

XpaHeHua: -20°C - +60°C

Cnocob oxnaxaeHus

MpuHyanTensHoe oxnaxaeHne
BCTPOEHHbIM BEHTUIATOPOM

Pa6ouas: <90% npwu t° <+35°C

OTHOCUTeNbHaA BNaXHOCTb

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

Pa6ouas: no 2000m

BbicoTa

XpaHeHus: go 15000m

MaccorabapuTHble XapakTepnCTUKI

labapuTHble pa3mepbl

152x311x137 Mm
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Macca

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

PekomeHayemas yacToTa
KannbpoBKM

Pasz B rog
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21.TapaHTuiiHble 06sA3aTenbcTBa

rapaHTUIAHbIN CPOK cocTaBnAeT 12 mecAues;

HercnpaBHOCTU NPUGOPa, BO3HMKLLVE B MPoLiecce SKCnlyaTauuy B Teve-
HWe BCEro rapaHTUINHOTO CPOKa, ByAyT yCTpaHEHbI CEPBUCHBIM LIEHTPOM
komnaHun RGK;

3aKJl04YeHe O rapaHTUNHOM PEMOHTE MOXET ObiTb CAeNAHO TONbKO
nocne AMarHoCTUKM Npr6opa B CEPBMCHOM LieHTpe KomnaHmum RGK.

[apaHTnA He pacnpocTpaHAeTcs:

Ha 6aTapew, uayLve B KOMMnekTe ¢ Npubopom;

Ha NPMBOPbI C MEXaHNYECKMMM MOBPEXAEHNAMU, BbI3BAHHbIMY Henpa-
BU/IbHO 3KCNyaTauunein Uiy npuMeHeHemM HeKayeCTBEHHbIX KOMMO-
HEHTOB TPeTbuX GrpMm;

Ha NPMBOPbI C MOBPEXKAEHVAMN KOMMOHEHTOB UK Y3/10B BCIEACTBYE
nonagaHna Ha HUX FPA3K, NeCKa, KUAKOCTeN 1 T.4.;

Ha YacTy, NOABEPKEHHbIE ECTECTBEHHOMY N3HOCY.

Bce cnopbl, BO3HYMKaIOLME B MPOLIECCE UCTIONHEHNA FaPaHTUIHBIX 00SA3aTeNbCTB,
pa3peLLaloTca B COOTBETCTBUM C AENCTBYIOLLMM 3aKOoHOfaTebcTBoM PO.
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EAL

www.rgk-tools.com
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