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1. BBepeHue

HacToslee pyKOBOACTBO MO 3KCryaTaumm pacnpocTpaHaeTCsa Ha ocuunnorpadbl cepum
VERDO ST1200, nsrotaBnmBaemble B Moaudukaumsax VERDO ST1221, VERDO ST1222,
VERDO ST1223, VERDO ST1224, VERDO ST1225, VERDO ST1226, VERDO ST1241,
VERDO ST1242, VERDO ST1243, VERDO ST1244 v npefHa3HayeHo A5 O3HAaKOMJIEHUS
C KOHCTpyKUMen, OYHKUMAMM M MNpaBuiaMmn akcnayatauum ocumnnorpadoB, a Takxe
COLEPXUT CBEAEHUS O TEXHUYECKUX XapaKTEPUCTUKAX U rapaHTUAaX N3roTOBUTENS.

Ocuwnnnorpadbl cepun VERDO ST1200 MMelOT pasHble TEXHUYECKME XapaKTepUCTUKMU,
O HAKO MPUHLMM UX PaboTbl OAMHAKOB.

NHCTpyKLMS MO aKChyaTauumu npefHasHayeHa Ana nuu, paboTarolimx ¢ npubopom, a
Takxe A8 06CNYyXMUBAKOLWLEro M PEeMOHTHOrO MepcoHana. PekomeHayeTcs npounTtaThb
JaHHYO UHCTPYKLMIO [0 Havyana paboTbl ¢ MPUBOPOM 1A UCKKOYEHMUS MoNyYeHUs TpaBM
1 NoBpeXaeHus npudopa.

B cBA3M C MOCTOAHHbIM COBEPLUEHCTBOBAHMEM MPOAYKL NN, B KOHCTPYKLIUIO np|/|6opa MOryT
6bITb BHECEHbI HE3HAYUTENbHbIE UBMEHEHUS, HE OTPa>eHHble B JaHHOM UHCTPYKLUN.

B HacToALWYO WHCTPYKUMIO MOTryT OblTb BHECEHbl U3MEHeHUs 6e3 npenBapuTesibHOro
yBeaoOMIeHU4.

BBepgeHune 4
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2. OnucaHue npubopa

2.1. HasHauyeHue

PyuHble undpoBsble 3anoMuHatoLwme ocumnnorpadsl cepmm VERDO ST1200 npegHasHayeHbl
0151 UccnefoBaHuA aNeKTPUYeCcKnUX curHanos B nosoce yactoT oT 0 go 120 My,

Ocuunnorpadbl cepum ST1200 wnpeanbHO NOAXOOUT ANA  WUCMAbITAaHUIA NPOAYKLUN,
06CNy>XunBaHWSA B MOMEBbLIX YCNOBUAX, ONA UCCNELOBaHUN U paspaboTku, Ansa nrobbix
NPOBEPOK K BbIIBNEHNS HEWUCMNPABHOCTEN aHanoroBbiX/UMOPOBBIX CXEM, a Takxe AnA
obyuvatoLero npotiecca.

Ocuunnorpadbl 3TOM CEpUM MOTYT 3anyckaTb GOPMUPOBaHUE OCLUINOrPaMMbI MO PasHbIM
BUAAM TpUrrepa, BKoYas TPUrrep no OrnyeckM BblpaKeHsM.

Ocumnnorpadbl o6ecneymBaroT BO3MOXHOCTb MOAKMHOYEHUSA K BHELLUHEMY NEPCOHaNbHOMY
KoMmrbtoTepy no nHtepdencam USB n LAN.

2.2. CeepeHuNA o cepTUdPUKaumm

CooTBeTcTBME MNpOAyKUMM TpeboBaHmsm TP TC 004/2011 «O 6esonacHocTu
HM3KOBONbLTHOrO 06opynoBaHusa»; TP TC 020/2011 «3neKTpoMarHMTHas COBMECTUMOCTb
TEXHUYECKUX CPEACTB» NoaTBepXaeHo aeknapaunen EASC N RU [1-CN.PA07.B.82558/22
Cpok gencteua go 30.10.2027, sbigaHa O6LLecTBY C OrpaHUYeHHON OTBETCTBEHHOCTbLIO
TOPIOBAS KOMMAHUSA «OJIONC» 01.11.2022.

2.3. TexHM4YecKue XxapaKTepUCTUKHN

Ecnu He ykasaHO MHOE, TeXHUYECKMe XapaKTepUCTUKN MPUMEHSIOTCS TOMbKO K AaHHOWM
cepumn ocuunnorpados, a saTyxaHue NpobHUKOB ycTaHoBeHo 10X.

OnuncaHne npmnbopa 5
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CDyHKLI,I/IOHaJ'IbeIe XapaKTepPUCTUKN

Monoca nponyckaHus

BepTukanbHoe
paspetuerue (A/D)

KonnyecTtBo KaHanos

MakcumanbHasa CKopoCTb
3axBaTa ocuunnorpamMmm

MHoroypoBHeBoe
oTObBpaXkeHne LWKanbl
Ceporo v uBeToBON
TemnepaTtypbl Ans
0603HaYeHNsA YacToTbI
NosiBNEHNA cUrHana

OnuncaHne npmnbopa

VERDO ST1221
VERDO ST1224
VERDO ST1241
VERDO ST1242

70 MI'y,

VERDO ST1222
VERDO ST1225
VERDO ST1243
VERDO ST1244

100 My,

VERDO ST1223

VERDO ST1226 | 120 MU

VERDO ST1221
VERDO ST1222
VERDO ST1223 | 8 bur
VERDO ST1241
VERDO ST1243

VERDO ST1224
VERDO ST1225
VERDO ST1226 | 8 6ut/12 6ut/14 6ut
VERDO ST1242
VERDO ST1244

VERDO ST1221
VERDO ST1222
VERDO ST1223

VERDO ST1224 2
VERDO ST1225
VERDO ST1226
VERDO ST1241
VERDO ST1242 4

VERDO ST1243
VERDO ST1244

45 000 ocuunnorpamm/c

MopaepxueaeTcs




\Verdo sT1200

®yHkuus syma (OkHo
3yMa MOXeT oTobpaxaTb
y4acTOK yBEeMYEHHON Mo
ropu3oHTanu u BepTuKanu
ocuunnorpamMmbl)

C6op AaHHbIX

VERDO ST1221
VERDO ST1222
VERDO ST1223
VERDO ST1241
VERDO ST1243

VERDO ST1224
VERDO ST1225
VERDO ST1226
VERDO ST1242
VERDO ST1244

He nopaepsxusaetca

MopaepxnBaeTcs

Pexxnmbl: HopmanbHbiv, [leTekTuposaHue NUKoBs, YcpeaHeHune.

MakcrManbHaa yacToTa AuckpeTumsaumm (B peXxunme pealnbHOro BpeMeHI/I)I

VERDO ST1241
VERDO ST1243

VERDO ST1221
VERDO ST1241
VERDO ST1243

VERDO ST1222
VERDO ST1223
VERDO ST1241
VERDO ST1243

VERDO ST1224
VERDO ST1225
VERDO ST1226
VERDO ST1242
VERDO ST1244

OnuncaHune npubopa

4 KaHana

2 KaHana

1 KaHan

8- BUTHbIN pexum

12- GUTHBIN
pexmm

4 KkaHana
(Tonbko pns 4-
KaHanbHbIX)

2 KaHana
1 KaHan

4 KaHana
(Tonbko pns 4-
KaHalbHbIX)

2 KaHana

1 KaHan

250 MBbI6/c

500 MBbIb/c

1TIBbIG/C

250 MBbI6/C

500 MBbI6/C

1TBbI6/C

125 MBbI6/C

250 MBbI6/C

500 MBbIb/c




\erdo sT1200

4 KaHana
(Tonbko ans 4- 100 MBbI6/C
14- KaHasbHbIX)
OUTHbIN PeXunm
2 KaHana 100 MBbIb/C
1 KaHan 100 MBbI6/C

Bxop,

[TOCTOSIHHBIN TOK, MEPEMEHHbI TOK
Pexxnumbl BXog0B nep !

3a3eMseHne
BxogHoe conpoTuBneHne (10m£0,02) - 106 Om
BxogHoe ocnabneHune/ycunexme 0,001X - 1000X, war sawarom1-2-5

400 B (MOCTOSAAHHbIN TOK + MUK NEPEMEHHOI0
MakcnmanbHoe BXOfHOEe HanpsiXXeHune ( P

TOKa)
OrpaHunyeHne Noockl NPOMNycKaHus 20 My, nonHasa nonoca NponyckKaHus
MexKaHanbHas nsonsuus 50 100 : 1
H 10 My: 40 : 1
BpeMeHHas 3apepykka Mexnay KaHanamu 150 ne
(TUNn4Hasn)
[opusoHTanbHas cuctema
4 KaHana
(TONbKO 0,05 BbI6/c -
250 MBbI6/c

VERDO ST1221 ana 4-
VERDO ST1222 005 B/
VERDO ST1223 2 kaHana ' bIb/C -
VERDO ST1241 500 MBbIb/c
VERDO ST1243

[nanasoH 4yacToThl
AncKpeTumsaunm

0,05 BbI6/c -

1 kaHan 1IBbIG/C

OnuncaHne npmnbopa
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[nanasoH YyacToTbl
anckpeTumsaumnm

MHTepnonaumsa

MakcumanbHas annHa
3anucu

CKopocCTb
rOPWU3OHTasIbHOM
pa3BepTKn (cek/
nenexue)

TOYHOCTb YacToThI
anckpeTtumsauum /
BpeMeHM 3a0epKKun

TOYHOCTb M3MepeHus
BPEMEeHHbIX
nHTepBanos (AT)
(DC -100MHz)

OnuncaHune npubopa

VERDO ST1224
VERDO ST1225
VERDO ST1226
VERDO ST1242
VERDO ST1244

(Sinx)/x, x

8_
OUTHbIN
pexXunm

12-
OUTHbIN
pexmm

14~
OUTHbIN
pexunm

4 KaHana
(Tonbko pnsa 4-
KaHasbHbIX)

2 KaHana

1 kKaHan

4 KaHana
(Tonbko ans 4-
KaHanbHbIX)

2 KaHana

1 KaHan

4 kaHana
(Tonbko ons
4-KaHanbHbIX)

2 KaHana

1 KaHan

0,05 BbI6/c -
250 MBbI6/C

0,05 BbI6/c -
500 MBbI6/c

0,05 BbI6/c -
1BbIG/C

0,05 BbI6/c -
125 MBbI6/C

0,05 BbI6/c -
250 MBbI6/C

0,05 BbI6/c -
500 MBbIb/c

0,05 BbI6/c -
100 MBbIb/C

0,05 Bbi6/c -
100 MBbI6/C

0,05 BbI6/c -
100 MBbIb/C

Mpu BKIHOYEHUM YeTbIpeX KaHaloB MakcuMasbHas AvHa 3anucu
cocTasnseT 10 Mb; ansa asyx kaHanos - Makcumym 20 MB; ans
OfHOro KaHana - makcumym 40Mb.

ot 2:10-9 go 1103 - 1000c/gen, c warom1-2 -5

£10 ppm Makc (Ta = +25°C)

OLMHOYHBIN CUrHan:
*(1 uHTepBan BpemMeHn +1 ppmxllokasaHune+0,6 HC);

YcpegHeHve >16:

+(1 uHTepBan BpemeHn +1 ppmxIlokasaHme+0,4 Hc)
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* Ons VERDO ST1241 n VERDO ST1242 MakcuMManbHaa 4acToTa puckpeTusauun (B
peanbHOM BpeMeHW) ANns ABYXKaHalbHOMo pexunumMa LOoJHa COOTBETCTBOBATb OAHOMY M3
ClefyroLmnX YyCNoBuii:

e CH1&CH2 BkntoyeHbl, CH3&CH4 BbIKNHOYEHbI;

e CH1&CH2 BbIkntoyeHbl, CH3&CH4 BKNOYEHDI.
Ons VERDO ST1243 un VERDO ST1244 makcuMManbHaa 4acToTa [uckpeTusauun (B
peanbHOM BpeMeHW) ANns ABYXKaHalbHOMo pexunumMa LoJKHa COOTBETCTBOBATb OAHOMY M3
ClefyroLmnx yCnoBui:

o CH1&CH3 BKNtOYEHbI, OCTasbHbIE BbIK/FOYEHDI;

o CH1&CH4 BkNtOYEHbI, OCTasbHbIE BbIKIHOYEHDI;

e CH2&CH3 BKKOYEHbBI, OCTasNbHble BbIK/IKOYEHbI;

e CH2&CH4 BKHOYEHbBI, OCTallbHble BbIK/TIKOYEHbI.

BepTukanbHaa cuctema

YyBCTBUTENBHOCTb 1mB/pen - 10 B/pen

+2 B (1 MB/gen - 50 mB/gen)
CMelleHne +20 B (100 mB/gen - 1 B/aen)
200 B (2 B/gen - 10 B/pen)

VERDO ST1221
VERDO ST1224
VERDO ST1241
VERDO ST1242

70 MI'y,

AHarnorosas nonoca VERDO ST1222
npomnyckaHns VERDO ST1225
VERDO ST1243
VERDO ST1244

100 MI'y,

VERDO ST1223

VERDO ST1226 | 120 My

OnuncaHne npmnbopa 10
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Monoca nponyckaHus
OfHOKpaTHOro curHana

[Monoca orpaHnyeHuns no H4Y

BpeMs HapacTaHus (Ha
BXofe, TUNUYHOE)

TOYHOCTb yCcuneHusa no
NOCTOAHHOMY TOKY

OnuncaHune npubopa

VERDO ST1221
VERDO ST1224
VERDO ST1241
VERDO ST1242

VERDO ST1222
VERDO ST1225
VERDO ST1243
VERDO ST1244

VERDO ST1223
VERDO ST1226

OT nocTosiHHOro Toka go 70 My,

OT nocTosiHHOro Toka Ao 100 MIy

OT nocTosiHHOro Toka go 120 My,

210 'y, (Ha 3aKpbITOM BXOAE, -3 AB)

VERDO ST1221
VERDO ST1224
VERDO ST1241
VERDO ST1242

VERDO ST1222
VERDO ST1225
VERDO ST1243
VERDO ST1244

VERDO ST1223
VERDO ST1226

VERDO ST1221
VERDO ST1222
VERDO ST1223
VERDO ST1241
VERDO ST1243

VERDO ST1224
VERDO ST1225
VERDO ST1226
VERDO ST1242
VERDO ST1244

= 5,0 Hc

= 3,5HC

= 2,9 HC
1mMB 4%
=2 MB +*3%

1MB 4%
8-OUTHbIN
pexunm
22 MB +*3%

T
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ToYyHOCTb MO cUrHany
NMOCTOSAHHOIO TOKa (CpeaHss)

12-6UTHbIN 1MB +39%
pexunm

14-6UTHbIN >2 MB +29
peXuM - Ten

PasHOCTb HanpsXeHUn Mexay NobbiMK ABYMA CPeaHUMU
3HaYeHnsaMK =16 ocuunnorpamMmm, NoyYeHHbIX Npu
OMHaKOBOW HACTPOWKe ocumnnorpada n ycroBusx
oKpy>Katowiern cpegpl (AV):

*(3% MokasaHuin + 0,05 gen)

MHBepTMpoBaHHas popma BonHbl BKJ1/BbIK/

M3mepeHus

KypcopHble

ABTOMaTmnyeckue

MaTtemaTemaTuyeckune
onepauuv Hapg,
ocuunnorpaMmmMamm

[ekognpoBaHune LWnH
(onunoHanbHo)

XpaHeHwue ocumnnorpaMmm

OnuncaHne npmnbopa

AV, AT, AT& AV Mexay Kypcopamu, aBTOKYpcop

Mepuog, YacTtoTa, CpenHee 3HayeHune, PK- PK, RMS, Max,
Min, Top, Base, AMnnutyga, +Bbibpoc, -Bbibpoc, Bpems
HapacTaHusa, Bpems cnaga, +WunpuHa nmnynbca, -LlWupuHa
umnynbca, +0encTByrownn Uk, -JencTByOWmnn LnK,
3apepxka A>BF, 3anepxka A->BE, Linkn RMS, Kypcop
RMS, Pabounn unkn no akpaHy, FRR, FRF, FFR, FFF, LRR,
LRF, LFR, LFF, ®asa A»>B¥, dasa A->B%E, +CueTumnk
MMMyNbCoB, ~-CYETUYNK UMMYSbCOB, CHETYMK QPOHTOB
HapacTaHus, cYeTUMK GPOHTOB cnaga, niowaab 1 niowaab
LuuKna.

+, -, % [, FFT, FFTrms, Intg, Diff, Sqrt, ®yHkuus,
onpegensemas nosfb3osatenem, Lndposon GunbTp (HU3KMe
4acTOThbl, BbICOKME YaCTOTbl, MOSI0OCA NPOMNyCcKaHumsa, nosoca
OTKJIOHEHUS)

UART, 12 C, SPI, CAN

100 ocuumnnorpamm

12
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[MonHas nonoca nponyckaHuna

[Monoca

durypa nponyckKaHus

Jlnccaxy
®dasoBas +3 rpapyca
pasHuua

KoMMyHuKaLmoHHble nopTbl: USB Host, USB Device; Trig Out (Pass/Fail); LAN noprt.

CoBmecTuMOCTb Neyatu: PictBridge.

YacToToMep: noaaepsxka.

Tpurrep

[wnanasoH ypoBHem
cpabaTbiBaHuA

TOYHOCTb YPOBHSA
3anycka (TunuyHas)

CwmelleHune
Tpurrepa

[wnanasoH
yaepxaHus

HacTpolika ypoBHSA
Ha 50% (Tunu4Has)

3anyck no GpoHTy
curHana

Bupeotpurrep

Tpurrep no
nMnynbcy

OnuncaHune npubopa

BHyTpeHHuIn

BHyTpeHHuIn

+5 peneHun oT LeHTpa aKpaHa

+0,3 peneHus

B cooTBeTCTBUM C O/IMHOW 3anNnUCU U BPEMEHHOM Pas3BepTKOM

100 HC -10cC

YacToTa BXogHOro curHana = 50 Iy,

HaknoH

Mogaynsumsa
[vnanasoH HOMepoB
CTPOK

Ycnosue
cpabaTbiBaHuA

[vanasoH WupuHbl
umnynbca

MogbeMm, nageHne

Moppepxka ctaHpaptoB NTSC, PAL n
SECAM

1-525 (NTSC) 1 1-625 (PAL/SECAM)

[MONOXUTENbHBIN UMMNYNbLC: >,<,=
OTpuuaTenbHbI UMMYNbLC: >,<,=

oTr30HCc g0 10 ¢

13
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Tpurrep No HaknoHy

Tpurrep no paHTy

Tpurrep no okHy

Tpurrep no Tanm-

ayTy

Tpurrep o N-my
OpPOHTY

Nornyecknn
Tpurrep

Tpurrep UART

OnuncaHne npmnbopa

Ycnosue
cpabaTbiBaHuA

YcTaHOBKa BpeMeHu

MonsapHocTb

LUnpuHa nmnynsca
CocTosiHne

[vnanasoH WnpuHbl
umnynbca

[TonApHoOCTb

[MonoxeHne
Tpurrepa

Bpems

Tvn ¢poHTa
Bpems npocTos
Tun dppoHTa
Bpems npocTos

Homep ¢ppoHTa

Jlornyecknin pexxnum
Pexunm BxoaoB

PeXxum Bbixoaa

[TonApHoOCTb

Ycnosue
cpabaTbiBaHuA

CKOpOCTb Nepegaun
LaHHbIX

BuTbl gaHHbIX

[MONOXUTENbHbIA UMNYMbLC: >,<,=
OTpuuaTenbHbI UMMYNbLC: >,<,=

oT30HCc oo 10 c

MonoxutensHbin, OTpULaTeNbHbIN

oTr30HCc go 10 ¢
MonoxuTenbHbln, OTpULaTeNbHbIN
Bxop, BbIxof, Bpems
oTr30HCc oo 10 ¢

Mogbem, nageHune
oT30HCc oo 10 c

Moabem, nageHne
oT30HCc oo 10 c

ot 100128
AND, OR, XNOR, XOR

H, L, X, nogbem, nageHune

Goes True, Goes False, Is True >, Is True <,
Is True =

HopmanbHbI, MHBEPTUPOBaHHbIN

Ctapt, OwwnbkKa, MNMpoeepka ownbKK, JaHHblie

O6LWwmin, MHAMBMAYANbHbIN

5 6uT, 6 6uUT, 7 6UT, 8 BUT

14
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Tpurrep 12C

SPI-Tpurrep

CAN-Tpurrep
(onunoHanbHO)

MynbTUMeTp

Ycnosue
cpabaTbiBaHuA

BuTbl agpeca
[nanasoH agpecos

[OnuHa 6anTa

Ycnosune
cpabaTbiBaHuSA

3HayeHne Tanm-
ayTa

BuTbl AaHHbIX

HacTtporika nuHum
OaHHbIX

Twun curHana

Ycnosune
cpabaTbiBaHuSA

CKopoCTb nepegaun
LaHHbIX

Touka
COMMNANPOBAHUA

Tvn ¢penma

CTapT, NMepesanyck, Cton, ACK Lost, Agpec,
OaHHble, Addr/Data

7 6w, 8 6uT, 10 but
000127, 0 po 255, 0 po 1023

oT1005

Tanm-ayT

oT30HCc oo 10 c
OT 4 6uT oo 32 6ut

H, L, X

1=

CAN_H, CAN_L, TX, RX

Hauano kagpa, Tvn kagpa, NpeHTnoukatop,
[aHHble, ipeHTndunkaTop 1 gaHHble, KoHel
kapgpa, OTcyTcTByeT Ack, Bit Stuffing Error

O6LWwmin, MHAMBMAYANbHbIN

oT 5% 0o 95%

[aHHble, YaaneHHbIn, Owmnbka, MNMeperpyska

(tTonbko ana VERDO ST1221, VERDO ST1222, VERDO ST1223, VERDO ST1224, VERDO
ST1225, VERDO ST1226)

OTob6pakeHne Ha gucnnee
TecTunpoBaHue gnonoB

BxogHoe conpoTuBneHne

[Mpo3BOHKa

OnuncaHune npubopa

0B-2B

10 MQ

4, paspsga (Makcumym 19999 - oTcyeToB)

3ByKoBoOW curHan <50Q
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EMKOCTb 2H® - 20MP: £(4.0%+10 unodp)

DCV: 20MB, 200MB: £(0.5%+10undp); 2B, 20 B, 200 B:
+(0.3%+5u1dp);

1000 B: £(0.5%+5uu1dp)

Max. BXogHOe HanpsaeHne (NoCTosAHHbIN ToK)- 1000 B
HanpsxeHune AC B: 20MB, 200MB, 2 B, 20 B, 200 B: £(0.8%+10uundp) 750
B: £(1%+10undp)

YacToTa: 40Iry-1000 Iy,

MakcumanbHoe BXOJHOe HanpsXeHue (nepemMeHHbI TOK):
AC 750 B (virtual value)

Tok DCA: 10A: £(2%+10umnodp)
ACA: 10A: £(2.5%+10uu1dp)
200Q: £(0.8%+10undp) 2KQ - 2MQ: £(0.5%+3u1dp)

Conpotusnenue 20MQ: +(0.8%+5um1dp) T00MQ: *(5.0%+10umndp)

O6Lwune TexHmyeckme XapaKTepucTukn

Ouncnnen
8” uBeTHoN XXK-gucnnein (KMAKOKpUCTaNIM4Yeckmi
Tuvn gucnnes o
aoucnnen)
PaspelueHune gucnnes 800 (no ropmsoHTanu) x 600 (no BepTukanu) nukcenemn
LiBeTa aucnnesn 65536 uBeToB, TFT akpaH

BbIxof KoMreHcaTopa npobHuKa

BbIxogHOe HanpsaxeHne

(MUK=nuK) (TUnnuHoE) Okono 5 B (nmpu conpotueneHny =1 MOm).

YacTtoTa (TunuyHas) ‘ 1Ky,

Twun curHana ‘ MeaHgp

OnuncaHne npmnbopa
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MoLlHoCTb

Hanps>eHwne ceTtun 100 B - 240 B nepemeHHoro Toka, 50/60 'y,

MoTpebnaemasn MOLHOCTb <15 BT
MpepoxpaHuTtens 2 A, knacc T, 250 B

7,4 B, 8000 mM-Ay
AKKYMynaTop (onuus) Bpems paboTbl nocne nosHOM 3apsagkm cocTaBnseT OKoso 5
yacoB (oTNM4YaeTCs B pasHbiX MoAeNsax).

MexaHnyeckne xapakTepucTuKn

Pasmep ‘ 270 MM X 191 MM X 48 MM (O*B*LL) ‘

Bec ‘ Mpwnbn. 1,7 kr (6e3 akceccyapos) ‘

Me>xKannbpoBOYHbIN NHTEPBAJT:

PekoMeHyeTcs Npon3BOANTL KannbpoBKy pas B rof.

2.4. YcnoBusa aKcryaTauum

[lo Hayana paboTbl NpUbOopP AOKEH HEMNPEPBLIBHO paboTaTb He MeHee 30 MUHYT B 3afjlaHHOM
MHTepBane TemnepaTyp. lNpegen ananasoHa paboumx TemnepaTyp - oT 0°C pgo 40°C,
OTHOCUTENbHaA BnaxHoCcTb He 6onee 90%. PaboTa ¢ NpnbopoM BHE ITUX [ManasoHOB
MOXEeT MPUBECTU K BbIXOAY €ro n3 cTpos. Micnonb3oBaTb 1 XpaHUTb Npnbop HeobxoanmMo
B MOMELLEHNAX, HE cofepXKallnx Mblib, Aapbl KUCMOT, wenoyen. MNpu Mcnonb3oBaHUm
npubopa B MecTax ¢ CUbHbIM MarHUTHbLIM U 3NEKTPUYECKMM NOMEM MOXET HapyLUUTLCA
[OCTOBEPHOCTb N3MEPEHNIA.

OnuncaHne npmnbopa 17
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2.5. KomnnekTtauus

CTaHgapTHble akceccyapbl:

Qulck Guida
|
o LK
Kabenb nutanus Ouck c MO PykosopacTBo no USB-kabenb Mpo6HUKN
aKcnnyaTauum
\ B 4
OTBepTKa AN ApanTep NUTaHWS [epxatenb MepexogHunK
HaCTPOVKH -noacTaBka BNC-SAM

NpPo6HUKOB

[na aByxkaHanbHbIX MoAener B KOMMNEKT MOCTaBKU TakXXe BXOOAT:

4

Habop npobHukoB TokoBbIV MOAY b
Ons MynbTUMeTpa

OnuuoHanbHble aKceccyapbl:

Cymka

OnuncaHne npmnbopa 18
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2.6. OnucaHve opraHoB ynpaBneHUa U UHQUKaLun
2.6.1 NepegHaAs naHenb
Ha nepe,u,Heﬁ naHesnn pacnosioXXeHbl PyYKM ynpaBJieHUA U (I)yHKLLI/IOHaJ'IbeIe KHonkun. C

MOMOLLBIO QYHKLMOHAMbHbIX KHOMOK Bbl MOXEeTe BOWTWU B pas/findHble QYHKLMOHaNbHble
MEHIO UNU 3anyckKaTb KOHKPETHYIO QYHKL MO HanpsMyto.

— il

121111

PucyHok 3-2 MepeHAsa naHenb 4-x KaHanbHbIX MOAenen

OnwucaHwne npubopa 19
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1. CeHcopHbIn XK gucnnen.

2. OAna 2-kaHanbHbIX Mogenen: kHonkn CH1 — CH2: [JocTyn K MeHto HacTpoek CH1 -
CH2

Onsa 4-kaHanbHbIX Mmogenein: kHornkn CH1T - CH4: locTyn K MeHto HacTpoek CH1 - CH4.
3. KHonka nuTaHus: BKIKOYEHWE/BbIK/TFOYEHNE MUTaHNS
4. BepxHAs pydka:

Korpa roput ogHa 13 kHonok CH1 - CH4, aToT perynaTop ncnosb3yeTtcs
017 HAaCTPOWMKM BEPTUKaANbHOro NoNOXeHNsA TeKyLLLero KaHana.

Korga kHomka HOR cBeTuTCA, 3Ta pyyka UCMonb3yeTcs ANlf perynmpoBKu
FOPWU30HTAsIbHOrO MOJIOXEHUSA BCEX KaHasoB (BKHOYas MaTeMaTuyeckume onepawmm).

Korga kHomka Trigger noacBeyeHa, aToT perynstop
“Cnosb3yeTcs A8 HACTPONKM YPOBHSA cpabaTbiBaHus.

5. KHonka HOR: korga KHOMKa TFOpUT, BEPXHAA W HWKHAA PYuYkyM YrpaBastoT
rOPU30HTaNbHOM CUCTEMON. HaXXMuUTe KHOMKY A1 NepekItoYeHns Mexgy 06blYHbIM
PeXMOM N PeXMMOM 3yMMUPOBAHUA.

6. KHonka Trigger (Tpurrep / 3anyck): 4OCTYn K HacTPOWKe TPUITEPHOWN CUCTEMbI
(cucteMbl 3anycka). Korga WHAMKATOP KHOMKM BKJKOYEH, BEpXHAs pyuka
“cnonb3yeTcs A8 HAaCTPOMKM YPOBHSA cpabaTbiBaHWUA TeKyLLero KaHana.

7. HuxHAA pyyka:

Korpa roput ogHa 13 kHonok CH1 - CH4, aToT perynaTop ncnosb3yeTtcs
ONA HaCTPOMKM LIKanbl HaNps>XeHua TekyLero kaHana.

Korpa kHonka HOR cBeTuTCsH, 3aTa pydka WUCMOnb3yeTcA AN HAaCTPOWKU BPeMeHHOWN
pa3BepTKu.

8. KHonka Copy (KonupoBaHWE): Bbl MOXETE COXPaAHWUTb OCLMNOrpaMMy B MNaMsThb,
MPOCTO HaXaB Ha 3Ty KHOMKY B NI060M Nosib30BaTeNbCKOM MHTepdelice. MicxopgHas
BOJIHA U MECTO COXpPaHeHMA 3a4ar0TCA B MeHIo Save, eciv Tun - Wave (nyTb B MEHHO:
- Save).

OnuncaHne npmnbopa 20
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)

10.

1.

12.

13.

Kronka Default (Mo ymMonuaHuio): HaXXMuTe Ty KHOMKY, MOSIBUTCS 3anpoc Ha
YCTaHOBKY 3aBOACKWUX HaCTPOeK, HaxMuTe elle pas Afs cbpoca 4O 3aBOLCKMX
HaCTpOEK.

KHonka Autoset (aBToHacTpoWka): ObICTpbIi CNoco6 MNPMMEHUTL Habop
npefycTaHOBNEHHbIX QYHKLMIA K BXOAAWEMY CUTHany 1 OTobpasuTb HauyudLlyro
BO3MOXHYIO OCLMnorpaMmmy curHana.

Krnonka Single (OgHOKpaTHO): yCTaHOBKa HamnpsMy pexuma OLHOKPaTHOro
3anycka.

KHomka «Run/Stop (3anyck/CTon)»: BKOYEHWE WU OCTAHOBKAa BbIGOPKM MO
BXOLHbIM CUTHanam.

KHonka DMM (Tonbko ANsi 2-KaHasnbHbIX MOAEnNen): O6bICTPpOoe BKAKOYEHUE WU
BbIK/IOYEHUE QYHKL MU USMEPEHUS MYIbTUMETPOM.

KHorka Select (Tonbko Ans 2-kaHasbHbIX MOfAenen): nepekoyeHne Mexay nepemMeHHbIM
1 MOCTOAHHLIM TOKOM MPY U3MEPEHNM HaMpPsXeHUs UM TOoKa, a Takxe nepekoyeHmne
PEXUMOB U3MEPEHUsI COMPOTUBIIEHNS, MPO3BOHKM, TECTUPOBAHWSA OMOAO0B U U3MEPEHUs
eMKOCTH.

2.6.2 bokoBas naHenb

:1-'['!'\-
L i'\.

o b & L2 RO —

PucyHok 3-3 bokoBas naHesb

OnuncaHune npubopa 21
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1. KomneHcauwusa npobHuka: Bbixos n3aMeputensHoro curHana (5 B/1 kry,).
2. BbixogHon pasbem Trig Out unu Pass/Fail: Bbixog curHana sanycka Wnn BbIXOZ

Pass/Fail (FTogeH/HerogeH). Tun BbIxo4a MOXHO YCTaHOBUTb B MeHIO ( n >
Utility - Function - Output - Output)

3. MopT USB-ycTpoicTBa: UCMonb3yeTca AN Mepefayn AaHHbIX, Korga BHellHee
USB-o6opyaoBaHne MofkaoyaeTcss K ocuunnorpady, paccMmatprsaemMoMy Kak

«BelOMOe YCTponcTBO». Hanpumep, npu nogknmoyeHun MK K ocuunnorpady
HeobXoAMMO UCMOMb30BaThb 3TOT NOPT.

4. Mopt USB-xocT: OH ncnonbdyetca ANA nepefadn faHHbiX, Korga BHewHee USB-
obopynoBaHMe MOAKMOYaeTca K ocuunnorpady, paccMaTpmBaeMoMy Kak «XOCT-

ycTponcTBo». Hanpumep, Ana coxpaHeHus Gopmbl curHana Ha ¢naaw-auck USB
HeobXoAMMO UCMOMb30BaThb 3TOT NOPT.

5. TMopT LAN: ceTeBOW NOPT, KOTOPbIN MOXHO UCMOMBb30BaTb ANA nogkaoyeHns K MNK.

6. PasbeM Ans NogKMOYEeHUA NCTOYHMKA NUTaHUS NOCTOAHHOMO TOKa yepes aganTtep.

2.6.3 BepxHssa naHesnb

[Trpivme (AT bt KOHTITS GO T ST

B i Dkl T A R

PucyHok 3-4 BepxHfsi naHenb 2-KaHasbHbIX ocuunnorpados

it S TR R P Y T e T

!_—:_—:I:I-l!-r:ﬂ

PucyHok 3-5 BepxHss naHenb 4-kaHanbHbIX ocuunnorpados

OnuncaHne npunbopa 22
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2.6.4 lNMonbsoBaTenbCcknin nHTepdenc

PucyHok 3-5 NHTepodernic gucnnes

1. O6nacTb oTOGpPaXKeHUA OCLUANIOrPaMMbl.
2. Run/Stop (ceHcopHasd kHonka) (cM. 5.4.10 «Mcnonb3oBaHne KHOMOK yrpaBneHns»)
3. CocTosiHMe Tpurrepa, B TOM Yncne:

Auto: aBTOMaTUYECKUIA PEXUM 1 NOSyYEeHNe OCLMNOorpamMMbl 6e3 3anycka.

Trigger: CobblTne 3anycka oOHapyXWBaeTCcs, MOCne Yero HayuHaeTcs 3axBar
ocumnnorpaMmmel (c6op gaHHbIX).

Ready (FOTOBHOCTb): OaHHble npeaBapuTenbHo obpabaTbiBaOTCA U rOTOBbI K 3anycKy
pa3BepTkU. Haxmute kHomky Ready ([OTOBO), UTOObI MPUHYOUTENbHO MoAaTb CUrHan

3anycka. B ocHoBHOM npumeHseTcs k «Normal (HopmanbHomy)» 1 «Single (OgMHOYHOMY)»
pexvmMaM 3anycka.

Scan (CkaHupoBaHue): HenpepbiBHbIN 3axBaT U 0TobpaXkeHne GopMbl curHana.

23



\erdo sT1200

Stop (Cton): C60p faHHbIX OCTaHOBIIEH.

4.

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

HaxmMuTe ana aBToMaTuyeckom HacTPONKM.

. [1Be cuHMe NyHKTUPHbIe NMHUU YKa3blBalOT Ha BepTMKasibHOe MOJSIoXeHWe Kypcopa

n3MepeHus.
Mapkep yKasblBaeT Ha NMo3uLuo Tpurrepa (TOUKM 3anycka) B 3anMcaHHoOM curHane.
Mapkep T yKasbiBaeT Ha ropu3oHTabHOe MOJIOXeHWe Tpurrepa (ToYKM sanycka).

[TokasbliBaeT Tekyllee 3HayeHue cpa6aTb|Bava n 0To6pa>|<aeT MeCTO TeKylliero
OKHa BO BHYTPEHHeN namMATu.

CEeHCOpHbIN 3HAYOK CRYXWUT ANA BKAOYeHUs ( E ) nnn otkoYeHns ( E )
CEHCOPHbIX 3NIEMEHTOB YyMpaBieHus.

Tekyllee Bpems.

Wi-Fi akTnBmnpoBsaH.

370 yKasbiBaeT Ha Hannune USB-ancka, nogkatoYeHHoro K ocuunnorpady.
MHAMKaumnsa cocTonaHns 3apsafa 6atapen.

®opma curHana CH1.

Mapkep rnokasbiBaeT MOJSIOXEeHNe YPOBHA TpUrrepa UCTOYHMKA B MEHIO Tpurrepa.

[lBe cMHMe NYHKTUPHbIE NIMHUM YKa3blBatOT Ha FOPU30HTasIbHOE MONOXEHWNe Kypcopa
n3mMepeHua.

®opma curHana CH2.
dopma curHana CH3 (ans 4-x KaHanbHbIX Mogenen).
®opma BosHbI CH4 (gna 4-X KaHanbHbIX MOAENEN).

YacToTa curHana Tpurrepa.

OnuncaHne npmnbopa 24
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21.

22.

23.

24.

25.

26.

3Ha4yoK rokasbiBaeT BblIOpaHHbIM TWMN Tpurrepa, Hanpumep, ob6osHavaeT
cpabaTbiBaHWe Mo HapacTaroweMy GpoHTy ans Tpurrepa Edge. Lindpbl nokasbisaroT
3HayeHne ypoBHS TpUrrepa CoOoTBETCTBYIOLLEro KaHana.

Ha>xmute, 4Tobbl I'IOKa3aTb/CKprTb CEHCOpPHYHIO NaHes/lb MeHLHO.

YKasblBaeT TWM WSMEPEeHWs U 3HayeHWe COOTBETCTBYIOLEro KaHana. [ns
pacwndpoBKM MoKasaHWin obpaTuTecb K pasgeny 5.4.7 « ABTOMaTUyecKue
N3MepeHns».

OnuHa 3anucu.
Tekyllas yacToTa AnUCKpeTUsaLmu.

PasBepTka kaHanoB no Hanps>eHuro. «BW» ykasbiBaeT Ha orpaHuyeHue rnosochl
nponyckaHua. 3HayoK nokasbiBaeT pexXxunm cuenneHna KaHana.

«-» yKasblBaeT Ha pexuM oTkpbiToro Bxoga (DC)

«~» 0603HaYaeT Ha pexunM 3akpbiToro Bxoaa (AC)

1

(K =

27.

28.

29.

30.

31

32.

» 0603HaYaeT pexunm 3asemMseHHoro Bxoaa (coeguHerHme GND)
[NokasaHWsi OCHOBHOW BpeMEHHOM pa3BepTKu.

3eneHblil MapKep yKasblBaeT Ha MOJSIOXKEHWE HYNEBOM TOYKM OCLMANOrpaMmbl
KaHana CHA4.

OpaHxeBbli MapKep YKasblBaeT MOJIOXKEHME HYNEBOMW TOYKU OCLMUNOrpaMMel
kaHana CH3.

3TO OKHO M3MepeHMUsi Kypcopa, B KOTOPOM OTOBpaxaroTcs abCoMoTHbIe 3HaYeHUs
1 MOKa3aHUs KypCopoB.

CuHunin MapKep yKasblBaeT Ha MONOXEeHWe HYNTeBON TOYKM OCLUIOrpaMMbl KaHana
CH2.

Xentbln Mapkep YyKasblBaeT Ha MOMIOXEHWE HYNeBOW TOUYKM OCLUMNOrpaMmbl
KaHana CH1.

OnuncaHne npmnbopa 25



\erdo sT1200

3. O6wue TpedboBaHUSA
TeXHUKUN 6e3onacHoCTU

Bo n3bexaHue nosyyeHuns Tpasm 1 MoBpexaeHMs npméopa nnm NoAcoeanHEHHOrOo K HeMy
060pyLoBaHMs, Npexae YeM NpUCTynNUTb K paboTe ¢ NPMEOPOM, BHUMATENbHO NpoYTUTE
HUXKECTEAYIOLLYIO MHGOoPMaLMo No 6esonacHoi paboTe. YToBbl UCKMOUYMTD BOSMOXHbIE
onacHocTu, Npubop paspellaeTcs WCMob3oBaTb TOMbKO B YKasaHHbIX B WMHCTPYKLMK
Lensx.

TexHuueckoe 06CJ'Iy)KMBaHI/Ie an6opa MOXEeT MPOBOAUTb TONbKO KBaNNGULMPOBAHHbIN
nepcoHarn.

TepMUHbI TEXHUKN 6esonacHocTu.

Bbl MOXeTe BCTPeTUTb cneaytolie TepMUHbl B TEKCTE PYKOBOACTBA:

e MpepynpexaeHue: ONUCbIBaeT YCNOBUS U AeCTBUS, KOTOPble MOTYT NPeACTaBNsaTb yrpo3sy
YKW3HW NONb30BaTENS UAW NMPUBECTU K MONYYEHWIO TPaBMbI.

e BHumMaHue: OnucbiBaeT yCnoBuUs 1 AeNCTBUA, KOTOPbIE MOTYT MPUYUHUTL Bpeg, Npubopy nnv
OpyromMy o60pyAoBaHuio.

Bbl MOXeTe BCTPeTUTb cneayrolie CUMBOJIbl Ha an6ope:

,’_fﬁ OnacHoe HanpseHue
O6paTutech K UHCTPYKL MK

BbIxoq, 3alLMTHOrO 3a3eMJIeHNs

ObLwume TpeboBaHUA TEXHMKN 6e30MacHOCTH 26




\Verdo sT1200

’J_’ Bbixo, 3a3emMneHnsa Kopryca

é Bbixopg, 3a3eMneHns UsMepuTenbHbIX CXem

Tpe6OBaHI/IFI TEXHUKM 6e30MacHOCTU
Bo nsbexaHue BO3ropaHua nnmn nonyyvyeHns TpaBm:

e MpaBuibHO  nNoAcoeAnHsANTe  NPOGHWMK.  3aseMAsoWUn  BbIBOL  NPOBHMKA
COOTBETCTBYeT HyneBon dase npubopa. He nopcoennHsnTe 3asemMnsAoWUA BbIBOS,
NPOoB6HMKa K MONOXUTeNbHON dase.

e Micnonb3ynte Hagnexawmn WHyp nutanua. Ona nutaHua npubopa MCnonb3ymnte
TOSIbKO LUHYP, BXOAALWMM B KOMMMIEKT MOCTaBKU U CepTUOULUPOBAHHBLIN A1A
NpUMeHeHns B Ballen cTpaHe.

o MpaBubHO MOACOEAUHSANTE U OTCOEAMHANTE NPUEOP OT USMEPUTENIbHOM Lenu.
Korga npoGHUK WAM USMEPUTENbHbIM MPOBOL MOLCOEAMHEHbI K WUCTOYHUKY
HanpPsXXeHWs, He NOACOEAVHANTE N He OTCOEAMHANTE NPOBHUK UMW N3MEPUTENbHbIN
NpOBOf, CNyYanHbiM 06pa3oMm.

e O3HaKoMbTeCb C MpefesnbHOM AONYCTUMON Harpys3kon Ha BCeX BXOAHbIX rHesfax.
Bo n3bexaHue BO3ropaHus UM MOPaxKeHUs 3NeKTPUYECKUM TOKOM MpoBepbTe
BCe YKasaHHble 3Ha4YeHNsA JONYyCTUMOM HarpyskKn U MeTKW, HaHeCeHHble Ha Npubop.
Mpexpae 4YeM nofaBaTb CUrHaNM Ha BXOAHble rHe3fa, obpaTuTechb K MHCTPYKLUKU 3a
6onee nogpobHoOM MHPopMaLMen o AONYyCTUMON Harpyske.

 He paboTaiTe ¢ NpnbopoM C OTKPbLITbIM KOPMYCOoM. He fonycKaeTcs UCMofib30BaHme
npubopa npwu CHATLIX NaHENsX UK geTanax Kopnyca.

* McnonbsyiTe npaBusbHble NpPefoXpaHWTeNn. YcTaHaBnMBalTe B MpuBop TOMbKO
NpPeaoXpaHUTENN WTATHOTO TUMa M C HAANEXaLUMMN XapaKTePUCTUKaMU.

o V3berante namMepeHnin B LLensax ¢ OTKPbITbIMU NPOBOAHMKaMN. He npukacantech K
OTKPbITbIM COEAUHEHVAM 1 KOMMOHEHTaM, Korga nutaHne npnbopa BKIOYEHO.

o Hencnonbsyite npnéop, ecnvy Bac NosiBUIMCL COMHEHWSA B €ro NpasuibHo paboTe.

Ecnu Bbl nopospeBaeTe, UTO B an6ope BO3HUKNN MNOBpPeXAeHusd, npexae 4em
npogosixxaTb ero aKcnayaTtauuo, oTaanTe ero Ha NPoBepKy KBanudULUPOBaAHHbLIM

O6bLwume TpeboBaHUA TEXHMKN 6€30MacHOCTH 27
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cneunanncTam.

o Wcnonbsyinte  ocuuniorpad B XOPOWO  MNPOBETPMBAEMOM  MOMELLEHUN.
YOoCcToBepbTeCh, YTO 0becrneynmBaeTcs Hagexallas BeHTUAALMS npubopa.

» He pabotaiTte ¢ NnpnbopoM BO BNIaXXHOW cpefe.
» He pabortaiTte ¢ npubopoM BO B3pbIBOOMACHOM aTMocdepe.

 MNoppepxnBanTe NOBEPXHOCTb NPUGOPa YNCTOM U CYXOW.

MpepynpesxaeHue: KaHane! ocuunnorpada anekTpuyecky He U30MpoBaHbl. Bo nsbexanve
KOPOTKMX 3aMblKaHWUM, He [OMyCcKaeTcsi MOLCOEfAMHATb 3a3emsieHne ABYX LLYMNoB pasHbIX
KaHanoB K ABYM pPasfiMyHbIM HEN30/IMPOBaHHBIM YPOBHSIM MOCTOSIHHOrO HaNPs>XXEHUS.

CxeMa NoAKNYEHUA 3a3eMNAIOLLErO nposoja ocuunnorpagda:

[Mpo6HuK Ocuunnorpad OnekTpuyeckas poseTtka
i D / r+|
BxoHoii curaain I Y/ 7
= IIHyp muTaHus @
3a3eMiicHUC

CxeMa nogk/oyYeHns 3a3eMAskoLLEro nposofa npv nogkaoyeHnn ocuunnorpasda k MK c
NMNTaHMeM OT CeTh NepeMeHHOro Toka 4yepes nopTbl:

Mpo6HuK Ocuunnorpad MK PoseTka
| D E (D L
BXoAHoit curHan I__l 77 _— 27
= USBILA @
Knemma 3asemnexus N/COM

He ponyckaeTca uM3MepeHWe MOLLHOCTM MepeMeHHOro Toka, Korga ocuunnorpad c
NUTaHUEM OT CeTu NepeMeHHOro Toka noaksoyeH K MK ¢ nutaHnem ot ceTn nepemMeHHOro
TOKa 4Yepes nopThl.

ObLwume TpeboBaHUA TEXHMKN 6e30MacHOCTH 28
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MpepynpexpeHue: Bo nsbexaHue noxapa nam nopaxKeHns anekTpuieckumMm TOKOM, eciiv Ha
BXOf Npubopa noJaeTcs Hanpsi>XeHue Bbillie C NMKOBbLIM 3HaveHreM 42 B (30 Bcka), a Takxe
B Llensx ¢ MOLWHoCTho 6onee 4800 B-A, npuaep>XuBanTech CnefyroLmnx yKasaHui:

o Vcrnonb3yiTe TONbKO N30/IMPOBaHHbIE MPOBHMKU 1 3MepUTesbHble MPOBOAA.
o Mepen Hayanom paboTbl oOcCMaTpuBanTe MPOGHUKW, W3MepUTesbHble MpoBoAa WU
MPUHAANEXHOCTM Ha NpeAMeT MeXaHW4eckUx MOBPeXAeHUd M 3aMeHsTe ux B cllyyae

06Hapy>XeHUs1 TaKOBbIX.

o OTcoeauHAnTe OT npm6opa BCe ﬂpO6HVIKVI, n3MeputenbHble nposoda U NMPUHaQJIEXXHOCTH,
KOTOpble B OaHHbIA MOMEHT He MCNOJIb3YKOTCA B pa60Te.

o [1o 3aBepLlUeHUn ncnonb3oBaHua otcoeanHantTe USB-kabenb, coeguHsaowmi ocuunnorpad u
KOMMbIOTEP.

e He nopaBalTe Ha BXofbl MpPMGOpa HaMpsiXKeHWs Bbllle HOMMWHANbHO AOMYyCTUMbIX. C
OCTOPOXHOCTbIO paboTaiiTe npu ocnabneHun U3MepuTenbHbIX MPOBOAOB 1:1, MOCKONbKY
HanpsixeHue, NOJaHHOE Ha KOHLLbl MPOBOAOB, ByAeT nepefaHo HemocpeacTBEHHO Ha NpuGop.

s He I/ICI'IOﬂbSyVITe OTKpPbITble MeTa/lsIN4eCKne pa3beMbl TUMNa BNC un «6baHaHoBOro» Tuna.

e He BcTaBnAnTe Metannuueckue npegmeTbl B rHe3aa np|/|6opa.
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4. MoproToBka ocyunnorpada K padborte

4.1. 06w ocMmoTp ocuumiorpada

Mocrne Toro, Kak Bbl NMOJy4nUTE HOBbIN OCLMNOrpad, peKoMeHayeTCs NpoBepuTb NPUGOP B
COOTBETCTBUM CO CNEAYIOLMMU LIaramu:

1. MNpoBepbTe, eCTb /M Kakne-N1b0o NOBPEXAEeHWs, Bbl3BaHHble TPaHCMOPTUPOBKOW.

Ecnu O6Hapy)KI/1TCFI, YTO yrnakKoBO4YHasA KOpO6Ka NMnn 3aluTHble NOoAYLWKMN U3 neHonnacTta
nony4ymnm cepbesHble NoBpeXaeHUdA, He Bbl6paCbIBaI7ITe MX, NoKa Bbl He npoBepuTe
aneKTpuyeckne n MexaHU4eckume CBOMCTBa ocumnnorpada n ero akceccyapos.

2. MpoBepbTe akceccyapbl

[MocTaBnseMble BMecTe ¢ ocuunnorpa®oM NpuHagIexXHoCTN nepeyncrieHbl B pasgerne 2.5
«KomnnekTauua» gaHHON UHCTPYKLUN. Heobxogumo npoBepuTb, BCe NN NPUHAANEXHOCTHU
M3 3TOr0 Cnucka MpPUCYTCTBYHOT B MnocTaBke. Ecnu O6Hapy)KMTCFI, 4yTO Kakue-nnbo us
NPUHaANEXHOCTEN YTEPAHbI UMM NOBPEXAeHbl, CBAXUTECb C CEPBUCHbIM LLEHTPOM.

3. lpoBepbTe BHELWHNUA BUA, U paboTOCNOCOBHOCTb

Ecnn obHapyXutcq, 4to Ha Kopnyce ocuunnorpada npuUCyTCTBYHOT MOBPEXAEHUA, UK
npuéop He GYHKLMOHMPYET HagfexalunmMm obpasom, WM B Xo4e TeCTOBbIX U3MepeHWUi
BbISBNAOTCA HENonafgku, CBAXUTECb C CEPBUCHbIM LeHTpoM. Ecnv npubop nonyuun
noBpexXaeHne npu TPaHCMOPTUPOBKE, COXPaHANTe ero ynakosky. [py yBegoMieHUn
CEPBUCHOro LieHTpa 06 3TOM NPOUCLLECTBUN KOMMaHWen 6yaeT npousBedeH PEMOHT UK
3aMeHa npubopa.

4.2. MNMpoBepka PpyHKLMOHUPOBaHNA ocuunorpada

YT10b6bl YOOCTOBEPUTLCHA B HOpPMAasibHOM paboTe ocuwnnorpada, BbINOMHUTE ObICTPYHO
NPOBepKY ero ¢yHKL M B COOTBETCTBUM CO CrefyoLlen npoueaypon:

1. NS BKOYEHUA NpUOOpa HaXXMUTE N NOLEPXKUTE KHOMKY B JIEBOM HUXHEM Yriy
ocuunnorpada.
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Mpnbop BLINOMHUT BCE MYHKTbl CAMOMPOBEPKU W MOKaXKeT 3KpaH 3arpysku. Haxmure
kHonky Default Ha nepegHen naHenu. YCTaHOBMEHHOE MO YMOMYaHWUIO 3Ha4veHue
KoadpduumeHTa 3aTyxaHns NpobHMKa B MeH0 paBHO 10X.

2. YcTaHoBUTE nepekn4yaTens B nNpobHuke ocumnnorpada B nonoxeHne 10X u
nogKouYnTe NPoBHUK K KaHany CH1.

CoBMecTUTe Nas B NpobHuke ¢ pasbeMoM BNC pasbema CH1, a 3aTeM 3aTAHUTE NPOOHMK,
MOBEPHYB €ro B NpaBy CTOPOHY.

MoOKMoUMTE HaKOHEYHWMK MPOBHMKa W 3aXXWM 3a3eMNIeHUst K pasbemy KoMreHcaTopa
npo6HnKa

3. HaxmuTte kHonky Autoset Ha nepefHen naHenu.

Yepes HeCKONbKO CEKYH[ Ha aKpaHe OyaeT oTobpakaTbcs MeaHap ¢ yacTtoTton 1 Ky n
NMUK-MNKOBbBIM 3HauYeHnem 5 B (cM. Puc. 3-6).

PucyHok 3-6 ABToMaTuyeckasa HacTpomka

MpoBepbTe kaHanbl CH2, CH3 n CH4, nosTopwmB warun 2 u 3.
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4.3. lNepBoHavyanbHasa HacTpoWKa ocuunnorpadga

KoMneHcauumsa npobHuka

MNpn nNepBoM NOAKMOYEHUN MPOBHMKA K NOOGOMY BXOOHOMY KaHany BbIMOMHWTE ero
KOMMeHcaLmo, 4Tobbl cornacoBaTb MPOOHUK C BXOAHbIM KaHanoM. HecornacoBaHHbIN
(HECKOMMNEHCUMPOBaAHHbIN) NPOOGHUK MPUBEAET K MOrPeLHOCTM U3MEPEHUA NN OLINGKe.
[na perynnpoBku KOMNeHcauum npobHMKa BbINONHUTE Cnefyolme AeACTBUA:

1. YcTaHoBUTE KOIQPUUMEHT 3aTyxaHusas nNpobHMKA B MEH ocuunnorpada u
KoadPUUMEHT nepeknoyatens B nNpobHuke B rnonoxeHve 10X, (cMm. pasgen
4.3.2.«YcTaHOBKa KoadduumMeHTa 3aTyxaHua NPoBHUKa») U NOAKMOYUTE MPOBHUK
K kaHany CH1. Ecnm ucnonbsyeTcs HaKOHEYHUK-KPHOYOK, ybeauTecb, 4YTO OH
nognepXmnBaeT TECHbIA KOHTaKT C MPOBHUKOM. MNMoaKYUTE HAKOHEYHUK NPOBHMKa
K CUrHasbHOMY pasbeMy KoMMeHcaTopa MpobHWMKa W MOAKMUYUTE  KeMMy
3a3eMieHns NpobHKKa K pasbemy 3aseMSIeHUA KOMMeHcaTopa NpobHuKa, a 3atem
HaXXMuTe KHornkKy Autoset (aBTOyCTaHOBKMW) Ha nepefHen naHenu.

2. OueHnte GOpMy BOJSHbI U perynupynTe nNpobHUK [0 Tex nop, noka He 6ypeTt
[OCTUrHyTa NpaBubHaa KoMrneHcaumsa (cM. PUcyHok 3-7 1 PucyHok 3-8).

Tlepesnrneiramns MpapiisEns Hipokssimescaimiang
EOIAEHCI AR

PucyHok 3-7 BapuaHTbl ocuunnorpaMmbl Npy KOMMeHcaumum npobHrka

PucyHok 3-8 PerynupoBka npobHmnKa s KoMneHcawnm
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YcTaHoBKa KoadduLMEHTa 3aTyXaHUA NPOobHUKa

MPO6HUK UMeeT HeCKOsIbKO KO3hOULMEHTOB 3aTyxaHus, KoTopble GyayT BAUATL Ha
KOahdULMEHT BepTUKanbHOro Macwrtaba ocuunnorpada.

YTO6bI UBMEHUTb U NPOBEPUTb KOIOOULMEHT 3aTyXaHWs B MeHIO ocuunnorpada:
1. Ha>XmuTe KHOMKY MeHIo GYHKLNA NCMOSIb3yeMblX KaHanoB.
2. Bbibepute Probe (Mpo6HKK) B HUXKHEM MEHIO; BbIGEpUTE Attenu B NPaBOM MeH:o, U

Bbl6epI/ITe 3Ha4yeHne, CooTBeTCTBYyHOLLEE I'IpO6HI/IKy.

MpepynpexxpeHue: 3ToT nNapameTp OydeT OENCTBUTENEH BCE BPEMS, MOKa OH He Oyger
n3MeHeH cHoBa. KoadduumeHT 3aTyxaHus npobHMKa Ha npubope No yMOAYaHUIO
npepycrtaHoBneH paBHbiM 10X. Ybegutecb, UTO 3afaHHOe 3HayeHWe nepekvaTens
3aTyxaHusi B Npo6HMKe cOoBMagaeT CO 3HayeHWeM, BblOpaHHbIM B MeHI0 KoabouumneHTa
3aTyxaHusa npobHuka B ocumnnorpade.

3HaueHUs nepekoyaTens Ha NpobHuke paeHbl 1X 1 10X (cMm. puc. 3-9).

PucyHok 3-9 MepekntoyaTesib 3aTyxaHus

MpepynpexpeHnune: Korga nepekntoyatens 3aTyXaHnsa yCTaHOBMAEH Ha 1X, NPOBHNUK OrpaHnymT
nonocy nponyckaHusa ocuunnorpada B 5 MIy. YTobbl NCNONb30BaTb MOMHYK MNPOMYCKHYHO
cnocobHocTb ocuunnorpada, nepexknoyatens AOMKeH bbiTb ycTaHOBMEH Ha 10X.
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BesonacHoe ncrnonb3oBaHue I'IpO6HI/IKa

3almUTHOE KOMbLLIO BOKPYT Kopryca npobHuka (CM. pucyHok 3-10) npefoTepalyaeT npsamon
C/lyYaiiHbI KOHTaKT Masiblia C 3/IeMeHTaMn KOHCTPYKLMUM NPOBHMKA, Ha KOTOPbLIX MOXeT
6bITb 9M1EeKTPMUYECKMI MOoTeHLMas, TakuM 06pasoM salyuiias ornepatopa OT MopaxeHus
9NEKTPUYECKMUM TOKOM.

PucyHok 3-10 3awmTa nanbua

A MpepynpexaeHue: YTobbl n36exaTb NOpaKeHns 3NEKTPUYECKM TOKOM, BCErga aepxure
nanew 3a 3aWWTHbIM KOMbLOM MpoGHMKA BO BpeMmsi WUCMonb3oBaHUs. YTobbl u3bexaTb
ropaxeHusi 3NeKTPUYECKUM TOKOM, He NMpuKacanTech K MeTanmyeckon 4YacT HakoHeYHrKa
Npo6HKKa Npu ero NOAKIYEHUN K UCTOYHUKY NuUTaHus. MNepeq npoBefeHneM Kakux-nméo
13MepeHuii Bcerga noakoyaniTe 3a3eMsoLLyo KIemMmy K 3emre.

ABTOKannbéposka

MpUMeHeHe caMoKannbpoBKM NO3BOAET BbICTPO HACTPOMTL ocuuanorpad 1 NoyynTb
Hanbosiee TOUHble pesynbTaTbl M3MEpeHus. Bbl MOXeTe BbINOMHUTL aBTOKaNMBPOBKY
B /o6oe BpemMs. 3Ta npolenypa LOSKHA BbIMOMHATLCS BCAKWM pas, Korga MaMeHeHue
TeMrmepaTypbl OKpyXatoLien cpefbl cocTaenseT 5 °C unm 6onee.

Mepep BbINONHEHMEM CaMOKaIMOPOBKM OTCOEAMNHUTE BCE LLLYMbl UM MPOBOAA OT BXOLHOMO
pasbema. LLenkHnte 3HayoK , BbibepuTe Utility, BoibepuTte Function B HUXKHEM MEHHO,
BblbepuTe Adjust B neBom MeHto, Bbibepute Self Cal B HUXHEM MeHO; 3anycTute
nporpamMmy rnocrie Toro, kak Bce 6yaeT rotoso.
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4.4. dneMeHTbI yrnpaBJieHnda
4.4.1 YnpasneHue BepTUKanbHOM pasBepTKOWn

Kak nokasaHo Ha pucyHke 3-12, B pasgene Vertical Controls ecTb HECKONBbKO KHOMOK U
pyuyek.

Haxxmute ofHy m3 kHomnok kaHanos CH1, CH2, CH3 wunu CH4, 4yTobbl OTKPbITbH MEHIO
COOTBETCTBYIOLLEro KaHana, u HaXMuTe elLLe pas, YTobbl BbIKIKOYUTL KaHars.

Ecnn Bbl XOTUTE YCTaHOBUTb BEepPTUKaSIbHOE TMONIOXEHME W BepTUKanbHbIA MacliTab
KaHana, cHavyana Haxmute CH1, CH2, CH3 unu CH4, 4yTtobbl BbIGpaTh HY>XHbIN KaHan.
3aTeM NOBEPHUTE BEPXHIOK UMN HUXKHIOK PYYKY ANA YCTaHOBKU 3HAYEHUN.

HEPIIII P¥TEAD [ETY IHPOART BEPTHEATEHOTS
CHRHEHHA

Barga roparz
OEHAEL KHOTE
RAHATR

Huxnasa pyyka: perymmpoBka
BEPTUKAIbHO IIKAJIbI

PucyHok 3-12 3oHa ynpaBneHusi BepTHKalbHOW pa3BepTKOn

Cne,u,yrou.l,me onepawun No3BoJIAT BaM NOCTEMNEHHO OCBOUTLCA C HACTPONKOM BEPTUKANIbHON
CUCTEMDI.

1. HaxxmuTe kHomKy naHenun CH1, CH2, (CH3 unu CH4 ona 4- kaHanbHbIX Mogenen),
YTOObI BbIGPaTb HYXHbIV KaHasl.

2. Korgaroput ofHa 13 KHOMOK KaHasa, Bbl MOXeTe UCMOoSIb30BaTb BEPXHIOK PYYKY Afs
0TOBpPaXeHWs ocLMINorpaMMbl BbIBPaHHOMO KaHasla B LLleHTpe OKHa OCLUIOrpaMM.
BepxHsisi pyuyka BbINOMHAET OYHKLUIO PerynmpoBaHus BepTUKalbHOM Mo3ULMK
OTOGpaXkeHWUss ocLMAorpaMMbl  BbiIBPaHHOMO KaHana. TakuM o6pasoM, npu
BpaLLeHU BepxHel PyYKM yKasaTesb TOUKM MPUBS3KM K MECTHOCTM Bbl6paHHOro
KaHana nepemeLLaeTcst BBEPX M BHU3 BC/eq 3a OCLMIIOrPaMMON, a coobLieHne o
MOSIOXEHNN B LLEeHTPE aKpaHa USMEHAETCS COOTBETCTBYIOLMM 06pasoM.
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MprnmeyaHwue:

Ecnv KaHan HaXxoAWUTCSA B PeXMMe CBS3M MO MOCTOSIHHOMY TOKY, MOXHO 6bICTPO M3MEpPUTb
MOCTOSIHHYIO COCTaBJIAKOLLYHO CUrHana nyTem Habno4eHUs 3a pasHuLen Mexay Gopmoi
BOJIHbI 1 3eMJiell cuUrHana.

Ecnu kaHan HaxoAUTCA B pexume AC, KOMMOHEHT NOCTOAHHOIO TOKa 6yp,eT OTOUNBLTPOBAH.
3ToT pexum nomoraert OTO6pa)KaTb nepemMeHHyro COCTaBNALWYKO CUrHana c bonee
BbICOKOW YyBCTBUTE/IbHOCTbHO.

Kak 6bICTpO YCTaHOBUTb HyNneBOe BepTnKalbHOEe CMelleHne

MOBEPHUTE BEPXHIOKD PYYKY, YTOBbl M3MEHWUTb BEPTMKAsbHYIO MO3ULMIO OTOBpPaXKeHUs
BbI6paHHOro KaHana, U HaXMWUTe BEpPXHIOK PYuYKY, YTOBbl YCTAHOBUTb BEPTMKASbHYHO
nosuumio otobpaxeHns obpaTHo Ha O (3TO M ecTb Knasuwa 6GbiCTporo AocTyna Ans
aToM GyHKLMKM). 3TO 0COBEHHO MOMe3Ho, Korda ocuunorpaMMa HaxoguTcs ganeko 3a
npefenamu aKpaHa 1 Hy>HO, YTOGbl OHa HEMEeIEHHO BEPHYNach B LieHTP.

1. MiaMeHUTe BepTHKabHY HAaCTPOVKY 1 HabodaiTe 3a NocnefyroWwM UsMeHeHneM
MHbOPMALIMM O COCTOAHUMN.

C nomoLLbo MHOOPMaLIMK, OTOBPAaXKaeMon B CTPOKE COCTOSIHUS B HUXHEN 4acTu OKHa
ocLMANorpaMMbl, MOXHO OMpPeaennuTb Nobble N3MeHeHUs Ko3addULMeHTa BEPTUKaNIbHOIO
MacLTabupoBaHus KaHana.

MOBEPHUTE HUXKHIOK PYUKY U U3MEHNTE KO3DOULMEHT BEpTUKANBHOMNO MaclUTabrupoBaHus
(BepTMKanbHyHO LWKasy) Bbi6paHHOro KaHana. MoXxHo 06Hapy UTb, YTO 3HAYEHWE B CTPOKe
COCTOSIHUS 6bII0 MSMEHEH COOTBETCTBYIOLLMM 06pa3oMm.

4.4.2 YnpaBfieHne ropusoHTanbHoOM pasBepTKom

Kak nokasaHo Ha pycyHKe 3-13, B 06/1aCTU1 yNpaB/ieHUs rOPU3oHTaIbHOM Pa3BepTKOMN eCTb
KHOMKa W [iBE PyukM.
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BepxHsasa pyuka: perynmpoBka
TOPU30HTAIbHOTO TIO/IOXKEHUSA

Huxnsasa pyuka: perynmmpoBka
TOPU30HTAIbHOI MIKAJIbI

PucyHok 3-13 30Ha ynpaBrieHns ropnusoHTasIbHON pasBepTKOn

Cnepgyrowve onepauuy MOMOTyT MO3HAKOMUTbLCS C HACTPOMKOM TOpM3OHTasNIbHOM
pasBepTKu.

1. Korga kHonka HOR roput, HaxmuTe kKHonky HOR gns nepekstoveHns mexay
06bIYHBIM PEXMMOM U PEXMMOM 3yMa (pacTaXKM).

2. Korga roput kHomka HOR, NOBEPHUTE HUXHIOK PYYKY AS1A USMEHEHUS HacTPOMKM
FOPU3OHTasIbHOM pPasBepTKM W Hab/ofaiTe 3a MocfefyloWmUM  M3MeHEHeM
MHOOPMALMM O COCTOAHUM. [lOBEPHUTE HUDKHIOK PYYKYy AN WU3MeHeHUs
FOPU30HTAsIbHON BPEMEHHOM PasBepTKU, U MOXHO YBUAETb, YTO ropUsoHTanbHas
BpeMeHHass 6asa, oTobpaxkaemas B CTPOKe COCTOSHUA, W3MeHseTcs
COOTBETCTBYIOLMM 06pa3oM.

3. Korga roput kHomka HOR, WCMOMb3yiMTe BEpPXHIO PYyYKY [ANs PerynmpoBKu
FOPWU30HTAsIbHOrO MOJIOXEHUA CUrHana B OKHe ocLW/IorpaMMbl. BepxHsas pydka
ncnonb3yetcs AN YNpPaBfieHWs CMeLLeHVEM CUrHana OTHOCUTESIbHO TOUKM
3anycka unv oas Apyrux creymasnbHblX NpUMeHeHun. Eciim oHa npuMmeHseTcs 4ns
ynpaefieHns CMeLLEeHNeM TOUKM 3arycKa, TO NMpu BPaLLeHN BepXHen PyUYKn MOXKHO
3aMeTUTb, YTO OCLMSIIorpaMma nepemMeLLLaeTcs Nno roprusoHTanm BMecTe C Heil.

BbicTpan ycTaHOBKa HY/1eBOr0 MONOXEHUA FTOPU3OHTaNIbHOrO CMeLLeHUs
[ToBepHUTE BEPXHIOK PYYKY ANA U3MEHEHUA FOPU3OHTANIbHOMO MOJSIOXEHUA KaHana u

HaXXMUTe BEPXHIOK PYYKY A1 BO3BPALLEHWst TOUKM 3anycka o6paTHo Ha O Mo BpeMeHHoM
wKase.
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4.4.3 YripaBfieHne cMCTEMON CUHXPOHM3aL MK

Kak nokasaHo Ha pucyHke 3-14, opraHbl ynpas/ieHUsi TPUITEPOM — 3TO OAMH Perynatop v
0fHa KHoOMKa.

PucyHok 3-14 3oHa ynpaBneHunst 3anyckom (Tpurrepom)

1. Haxmute Ha 3Ha4yoK n B MNpaBOM HUXHEN YacTu obnactu aucnnes, Haxmute
Trig Menu, 4TOGbI BbI3BaTb MEHIO 3amnycka B HUXHen 4acTu. HacTponku
TpUrrepa MOXHo U3MEHUTb.

2. Korga roput KkHomka Trigger, MUCMofib3yiTe BEPXHIO PYYKY A8 WU3MeHeHUs
HaCTPOMKW YPOBHSA cpabaTbiBaHUS.

Mpu NoBopOTE BEpPXHEN PYYKM MHAMKATOp TpUrrepa Ha akpaHe ByaeT nepemMeliatbes
BBEPX U BHUS3. [py NepemMeLLeHnn MHAMKaTopa TpUrrepa MoXHoO Habio4aTh, YTO 3HaueHre
YPOBHS TpUrrepa, oTobpakaemMoe Ha aKpaHe, U3MeHSAeTCH COOTBETCTBYIOLMM 06pasoMm.

MpuMeyaHne: Bpallas BEPXHIO PYYKY, MOXHO U3MEHWUTb 3HayeHue YpPOBHSA Tpurrepa,

TakXe 3TO ropsyasa Krasuwa AfA YCTaHOBKM YPOBHSA TpuUrrepa Kak 3HauyeHus cpefHen
BepTUKarbHOW TOYKU aMNUTYAbl CUrHana Tpurrepa.

3. Haxmute Ha m B JleBOW BepxHerW uyactu obnactm pgucnnes, 4Tobbl
NPUHYAUTENbHO NOAaTb CUrHanN Tpurrepa, B OCHOBHOM MPUMEHAETCA K pexumMam
Tpurrepa «Normal (O6b14HbIN)» 1 «Single (OQUHOYHbIN)».

4.4.4 CeHcopHOe yrnpasfeHue

XK-gucnnen ABNAeTCA CEHCOPHbIM 3KPaHOM, MO3TOMY Bbl MOXeTe YnpaBnATb
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ocumnnorpadoM pasnvyHbIMK XecTaMu. CEHCOPHbIM 3HAYOK B MPaBOM BepXHeM yriy
oKpaHa ucrnosb3yeTcs ANs BKOYeHUs ( E ) UM OTKOYeHUs ( @ ) ynpasneHus
CEHCOPHbIM 3KPaHOM.

VHCTPYKUMA MO ynpaBneHUO CEHCOPHbIM 3KPaHOM MNpuBeAeHa HUXe.

e Run/Stop: LUWenkHute u unm . B JIeBOW BepxHeW uvacTu pucnnes, 4Tobbl
3anyCcTUTb UM OCTAHOBUTb BbIOOPKY OCLUIOrPaMMBbl.

o Force trigger (MpuHyanTeNbHbIN 3anyck): HaxmuTe Ha m B /IeBOW BEPXHEWN
yacTn obnactu pgucnnesd ANAA MNPUHYAUTENbHOrO 3arycka CurHana, KOoTopbIi
NPUMEHAETCHA B OCHOBHOM K pexumMam 3anycka «Normal» n «Single».

o ABTOYCTaHOBKa: LLeNKHUTE H B JleBOM BepxHer u4acTum pJucnnes, 4yTObbI
BbINOJSIHATb @aBTOMATUYECKYH HAaCTPONKY OCLUIINIOrpaMMbl.

o [NepekntoyeHrie NyHKTOB MEHIO: €Cfin eCTb OMLMKU, KOTOPble MOXHO MepeKIoUnTb
B MeHI0, Bbl MOXETe HECKOSIbKO pa3 KOCHYTbCA 061acTyi MyHKTa MeHo Afs
NepeKkioYeHnss WM Ha)kaTb COOTBETCTBYHOLLYID KHOMKY A MepeKoyeHus.
CMOTpPUTE PUCYHOK HUXeE:

Hagzanme pecxnmhen [EIUERRL 1 ikl MEPeETHTINTE MHEHRME T L

o OTperynmpyinTe sHayeHre B MyHKTE MEHHO:

Hazonmre, mrodag VRO THIFRCNInE
LILLREH i oy s i)

Hagsiwme qTosa .
R— i THIT
oTnieemTn AP THTIINHIR
b ol
ERIENATV Y )
Fiasomt, Trolkl VS IIET: 1R 00

KNP

o [IpOKpPYyTUTE CNNCOK: €CNN B NIeBOM MEHIO WU B OKHe ¢ansioBON CUCTEMbl eCTb
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NnoJioCa NPOKPYTKK, Bbl MOXXeTe NpoBeCTU NanbleM BBEPX U BHUS, 4yTObbI NPOKPYTUTb
CMNUCOK.

. CeHCOpHaH naHesnb MeHK: LWeNnKHUTe 3Ha4oK n B MpPaBOM HUXXHEM yrny obnacTu
OTO6pa)KeHVIFI, NOABUTCA KOHTEKCTHOE MeHK. Haxmute, u4To6bl BOWTM B
cooTBeTCcTBYyOWEE QYHKLNOHANBbHOE MEHIO.

Korpa otobpaxaetca OFF, wenkHuTe, 4Tobbl BKIKOYNTE GYHKL MO 1 BOUTU B MEHHO.

Korga otobpaaetcs, Ho He BbibpaH ON, HaXXMuTe, YTOBbl BOMTM B MEHIO, HaXXMuUTe ellle
pas, YTobbl BbIK/OYUTD.

e YcTaHOBUTE cTaTyCc KaHana: LLlenkHuTe KaHan B /IeBOW HMXHeW 4vacTu obnactu
oTobpa)xkeHns. Bbl MOXeTe BKIOUNUTb, BbIOPaTb UM BbIKNOUYNTL KaHas. Bbl Takxe
MOXeTe KOCHYTbCS yKasaTend KaHasa B IeBON YacTu 06/1acTn 0TObpaxKeHns, YyTobbI
BblIGpaTh KaHar.

VEXWTEID EATSAT

EaRn1 BEnsYeH B BrdpaE u.;b.:,..-...--lm.sm..-.-j
kil HE
ki3 EE
k3l 1)
bR AT ARTETROEH Knaan neoosoeen Fia EE

¢ YCcTaHOBKa rOPU30OHTaNIbHOr0O U BEPTUKANIbHOIO NMOSTOXEHUA
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HaxxMuTe Ha okpaH B 061acTU, NMOKa3aHHOW Ha PUCYHKE HUXeE, U MOSIBUTCS 3HAUOK «P».
KOHTpOMpyiTe 3HayoK, NPOBOAS NasblLieM BBEPX/BHW3 UM BNEBO/BNPAaBO B 9TOM 06/1acTu.
LLlenkHWTe B MO6OM MecTe 3a npefeniaMm sHauka, YTobbl CKPbITb €ro.

B nonHoskpaHHOM pexume, Korga MnofABUTCHA 3HAJYOK P, npoBeguTte nanbuem BneBo/
BMpaeo, 4yTObbI ynpaB/iATb FOPU3OHTANIbHbIM MOJIOXKEeHWeM, npoBeanTe nalbLleMm BBer/
BHU3, UYTOObI ynpaB/iATb BEPTUKalIbHbIM NMOJIOXXEeHneM BbI6paHHOFO KaHana.

"\"TI|":-'|I'I TEIIRE MOPEIOATATHELIEE HETCGKENRER ".'|||_'.~||-|':: HIlE BEPTHEATRHEIM
BEISPSHHOIS KARATA DORESHIEEN BEISTHEDTD
hAE AT

HaxxMuTe Ha 3HayoK P [N TOUHOM PerynmpoBKM, 3aXKMUTe KNaBuLly A4S HernpepbiBHOM
PerynnpoBKu.
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i N

e YCcTaHOBKa YPOBHA TpuUrrepa

LUlenkHute B 06MacTW, Kak MOKa3aHO Ha PUCYHKE HUXe, MOABUTCS 3HauyoK «L».
KoHTponupyiiTe 3Ha4yok, NpoBoAs NanbLleM BBEPX/BHU3 UMM BNIEBO/BNPaBO B 3TON 061acTu.

LlenkHute B NtO60M MecTe 3a npefenamm 3Hauka, YTobbl CKpbITh €ro.

Korpa nosensietcs 3HayoK L, B MONHO3KpaHHOM pexxmuMe NpoBeauTe nanblem BBEPX/BHNS,
4TOGbI YNPaBNATb YPOBHEM TPUITEPa B MEHHO.

HaxMuTe 3Hauok L Ond TOYHOM perynvpoBKW, 3aXMUTe KiaBuLly AOfA HernpepbiBHOM
perynMpoBKMU.
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¥npasnenne yponH=ma .-""\'
TRMITEPA HCTOHHHED O Y
MEHID

e YCcTaHOBKa BpeMeHHOM pa3BepTKM U KOSQOULIMEHTA Pas3BEPTKN NO HAMPSAXEHUIO

LUlenkHute B 0b6nacTu, Kak MOKasaHO Ha PUCYHKE HUXe, MOABATCA 3Haukm M un V.
KoHTponupynTe 3Ha4yoK, MPOBOASA NasbL,eM BBEPX/BHU3 UV BNI€BO/BMNPaBO B 3TON ob6nacTu.

LlenkHute B NtO60M MecTe 3a npefenamm 3Hauka, YTobbl CKpbITh €ro.

Korpa nosiBnstoTcA 3Ha4Yku M 1V, Ha NOSIHOM aKpaHe NpoBefuTe nanbLemM BneBo/Bnpaso
015 U3MEHeHNs KoadduLMeHTa BpeMeHHOW pasBepTKK, NPoBeAUTe nasibLeM BBEPX/BHU3
O UBMEHEHUA fleNleHNs Hanps>XXeHUsA BbIOpaHHOro KaHana.
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HaxXMuTe Ha 3HayKW LS TOUHOW PEryfMpoBKW, 3aXMWUTE KNaBULLy ANs HemnpepbiBHOM
perynmpoBKu.

FIIpaaaeHie TOopHuHTA TR
perEEpTIE

¥ N TR & !
BE[THR TR

i < [P

B MONHOSKPAHHOM peXxunMe CXUMaiiTe U pasfBurante no ropusoHTany Afis U3MeHeHus
BpPeMeHHOW 6a3bl; CXXMMaiTe 1 pasasuranTe no BepTUKanm Ans UsMeHeHus KoapouumneHTa
BEPTMKa/bHOW pasBepPTKM BblIBpaHHOro KaHana.

B> <@V
A

N3MepeHns ¢ MOMOLLbKO KypCOopoB

HaxXMuTe psAoM C NUHKWER Kypcopa, Kak MoKasaHo Ha PUCYHKe HUXe, YToBbl BblbpaTb
nHMIO Kypcopa. MosasnTca 3Hayok C. KOHTponMpyiTe 3Ha4yoK, NPoBoAsA nasbLem BBepx/
BHW3 UM BIEBO/BMNPaBo B 3Toi o6nacTu. LenkHnTe B Nito6oM MecTe 3a npegenamMm sHauka,
YTOBbI CKPbITb €rO0.
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JTmmrs Kypoopa

Pt pre st vl risaiand 3
@ =B
2 =m

[epernmacim: TOPEEIETAIEHEDS I BEPTNEATIBHRY EYP OO HEX TIEHEH
i g Y A = BRE{TREATRARIS KU 081, WX MOKHED R CTACKHRATR REC)Y B EHART

Korpa nosButcs 3Hauyok C, B MOSIHO3KPAHHOM peXxmmMe npoBeaute nasnblem BAeBO Uu
BMpaBoO, YTOObI MEPEMECTUTb BbIOPaHHYO CTPOKY.

HaxxnmarTe KHOMKK HanpaBneHus 3Hayka C, 4Tobbl BbINMOHUTb TOHKUIA MOBOPOT. 3aXXMuUTe
KnaBuLy, 4YTobbl NepemeLlaTb IMHUKO HENPEPbIBHO. HaXXMUTe LLeHTpasnbHYH KHOMKY «aby,
4yTobbI BbIGpaTh a, b nnun a&b.

| =
¥ nsiaaesne el |-|-\.'|'-\.'!-. TR BHGOp

REPTRIATRHATS KYPLops WIHAR KYPS 0B
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5. Pa6ota c ocuunnorpadpom

K faHHOMY MOMEHTY Bbl Y>Ke NO3HaKOMUINCL C 6a30BbIMU onepaLmsaMy Hag PasivyHbIMK
cucteMamu ynpasneHus ocuunnorpadomM ¢ MCNoNb30BaHMEM KHOMOK U PErynaToposB Ha
ero nepepHen naHenu. MNMpounTas NpeablAyLLyrO rnasy, Nosib3oBaTeslb SOMKEH NONYyUYNTb
6a30Bble HaBblkK PaboTbl C HAaCTPOMKaMu ocuunnorpada N cumTbiBaHNEM MHOOPMaL UM
N3 CTPOKMU CcOCTOAHMA Npubopa Ha aucrnee. ECnu Bbl elle He OCBOUN BbiLLEYyNOMSAHY Tble
onepauun, BaM pekoMeHayeTca obpaTuTbCA K rnase «llogrotoska ocuunnorpada K
paboTe».
B aToM rnaese 6yayT pacCMOTpPEHbI cliedytowme TeMbl:

e HacTpoWka BepTUKanbHOM CUCTEMBI

e HacTpoWka ropnsoHTasbHOM CUCTEMbI

e HacTpouTb Tpurrepa/cmcTemMbl LEKOAMPOBaAHNA

e HacTpowka pexvma BbI6OPKN AaHHbIX

e HacTpowka oTobpaxeHus gaHHbIX

o CoxpaHeHuWe ocLuIorpaMm u BbISOB UX U3 NaMATU

o KnoHupoBaHue 1 BoCnponsBefeHne ocumnnorpaMmm

o OBHOBMEHMe NpoLInBKKU Npubopa

e HacTpoWka BcriomMoraTtesibHbIX CUCTEMHbIX GYHKL MU

e BbinosiHeHne aBTOMaTUYECKUX U3MEPEHUI

* BbINosiHEHWE KYPCOPHbIX N3MEPEHNit

¢ icnonb3oBaHne GyHKLUK aBTOMaCLIJTa6I/IpOBaHVIFI

* lcnonb3oBaHne NCNOSTHUTESNbHbBIX KHOMOK
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o [NeyaTb M306paXeHUst aKpaHa

PekoMeHayeTcs BHUMATENbHO NMPOYUTaTb 3Ty rNaBy, YTO6bl 03HAKOMUTLCS C Pa3NYHbIMU
GYHKLMAMU U3MEPEHUs 1 ApYyruMy MeTofamu paboThl ocuunnorpada.

5.1. HacTpoika BepTUKanbHON CUCTEMDI

AneMeHTbl ynpaBneHns BEPTUKaibHOM pasBepTKON BKAKOYAOT B cebs criefytolme KHOMNKM
n pyykun meHto: CH1, CH2, CH3, CH4, v aBa perynatopa: BepXHAs pyuka, HUXHAA py4dka.

5.1.2 HacTporka kaHanos

Kaxabln KaHan MMeeT Hes3aBUCMMOE BepTUKaNbHOE MEHK, U KaXAbl MNYHKT MeHI
HacTpanBaeTCA OTAENIbHO A/1A KaXXA0ro KaHana.

BkntoyeHMe 1 BblKNtOYEHWe ocLuniorpaMmm

Haxatune kHonok CH1, CH2, CH3, CH4 npusoguT K cnegyrowemy abodekTy:

e Ecnn ocumnnorpamMma KaHana BbIK/FOUEHa, OHa BKOYaeTcs U 0To6pa>|<aeT0ﬂ ee

MEHIO.

o Ecnn ocuymnnorpamMma KaHana BK/HOUEHa, a ee MeHo He 0To6pa>KaeTc;1, TO nocne

HaXaTuna ero MeHro 6y,u,eT OT06pa)KaTbCﬂ.

e Ecnn ocumnnorpamMma kKaHana BK/HOYEHa U 0To6pa>KaeTc;1 ee MeHKo, TO nocne
HaXaTtua ocumnnorpamMmMa OTKIo4YaeTCH, a ee MeHIo nc4yesaer.

OnucaHve MeHo HacTpoeK KaHana faHo B criefyroLlen Tabnuue:

Mapametp [ocTynHble 3HayeHwus
MeHIo

DC
Coupling

AC

PaboTa c ocumnnorpagom

Onuncanune

M nocTosfiHHasA, N nepeMeHHas
COCTaBAaoWmMe CUrHana nponycKkarTca B
KaHar.

OTcekaeTcs NOCTOAHHAA cocTaBnsoLWwan
BXOOHOro CurHana.
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Coupling GROUND OTKrOYaeTCcss BXOAHOM CuUrHan.

ON OTob6paxKeHne NHBEPTUPOBAHHOWN
Inverted OFF ocumnnorpamMmmbl. OTobpaxeHune
OpUrMHanNbHOM OCUMNIOrpaMMBl.

Lar 1-2 - 5. Heobxoanmo BbibpaTb
0.001X po 3HayeHue KoahPuLmeHTa 3aTyxaHus,
B 1000 X coBnagatouiee KoadduLnNeHTomMm,
YCTaHOBMIEHHOM Ha MPOBHUKe.

Attenu

YES Ecnu Bbl namepseTe ToK, uccnenysa nageHve
NO Hanps>XeHns Ha pesncTope, Bbibepute Yes.

Haxmute = nm = , 4TO6bI

YyCTaHOBUTb COOTHOLWEHNe AMmnep/BonbT.
AV (mA/V) [OuanasoH cocTaenset 100 MA/B - 1 KA/B.
V/A (MB/A) OTHoweHne AmMnep/BonbT = 1/
COMpoTUBNEHNE.

COOTHOLIEHME BONbT/amMnep
paccuuTbiBaeTCA aBTOMaTUYECKU.

MeasCurr

Probe

Mcnonb3yeTcsa nonHasa nponyckHas
CNOCOBHOCTb.

OrpaHuyeHne nosiochl NPonycKaHus
KaHana go 20 MI'y, 4ytobbl yMEeHbLWNTb
oTO6paXxaeMblit LYM.

Full band

Limit 20M

1. HacTpolika cBa3u no BXogy (pexum Bxofa) KaHanos

[ns nsMeHeHUA pexuma Bxoaa HEeO6XOANMO BbINONMHUTb crnepyrowme oencTBus:

HaXxXMuTe KHOMKy KaHana, yTOObI OTO6pa3I/ITb COOTBeTCTBYylOULEE MEHIO.

BeibepuTe Coupling (CBSi3b) B HUXKHEM MEHHO.

BblbepuTe 3HauYeHne, COOTBETCTBYIOLEE TEKYLLEMY BXOAHOMY curHany (DC, AC unu
GROUND).

BblbepUTe HYXHbIl BaM PEXUM BXOAA B TOM Xe MeH}O.
2. PerynupoBka saTyxaHusi Npo6HMKa

[N KOPPEeKTHbIX U3MEPEeHUn HaACTPOWKN KoapduUMeHTa 3aTyxaHua B paboyeM MeHH
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KaHana Bcerga OOoMKHbl CoBMagaTh C TEMWU, YTO HaxXOAATCA Ha NPObBHWMKe (CM. pasgen
4.3.2 «YcTaHOBKa Ko3adpduLMeHTa 3aTyXaHns NPOBHMKa»). ECnn KoadOULMEHT 3aTyXaHns
npobHWKa paBeH 1:1, TO B MEHIO BXOOHOI0 KaHana O/MKHO OblTb YCTAHOBMIEHO 3HAYEHME
X1.

e HaXmuTe KHOMKY KaHana, 4Tobbl 0TO6pasnTb COOTBETCTBYHOLLLEE MEHIO.

o Bbi6epute Probe (Mpo6HUK) B HUXKHEM MeHI0. Bbibepute Attenu B NpaBoM MeHIo, 1
yCTaHOBUTe noaxofsdilee sHayeHue.

3. VI3sMepeHune Toka nyTeM U3MepeHusa NageHnsa HanpsaXxXeHnsa Ha pesnctope
[nsa naMmepeHunsa Toka Heo6XoA4MMO BbIMOSHUTL cnefyrowme encTBuA:

e HaxxmMuTe KHOMKY KaHana, 4tobbl 0TO6PasnTb COOTBETCTBYIOLLEE MEHHO.

 Bbi6epute Probe (Mpo6HWK) B HUXKHEM MEHH0. B MPaBOM MEHIO YyCTaHOBUTE 3HaUYeHne
YES napametpa MeasCurr, HMXe NosBUTCA MeHo nepecyeTta A/V. Bbibepute ero;
HaXxmuTe nnu , 4TOoObl  YCTaHOBUTb  COOTHOWeEHWe  Amnep/BonbT.
OTHOLWEeHWe aMnep/BonbT = 1/coNpoTMBNEHNE pesncTopa.

4. VHBepTMpoOBaHue ocumIorpamMmel

Ocuwnnnorpamma nepesepHyTa: oTobpaxaembli curHan nosepHyT Ha 180 rpagycos.

e HaxxmuTe KHOMKY KaHana, 4tobbl 0TO6Pa3snTb COOTBETCTBYIOLLEE MEHHO.

o Bbibepute Inverted (MIHBEPTUPOBAHHBINM) B HUXHEM MEHIO, MEpPeKtoumTech B
nonoxenne ON. Ocuunnorpamma 6yaeT nepesepHyTa. Haxxmute elle pas, ytobbl
nepekmountbcs Ha OFF, ocumnnnorpaMmma Bo3BpalLaeTcs K UICXOLHOMN.

5. YcTaHoBKa orpaHnyeHns nosiocbl NPonyckaHus
Korpa BbICOKOYaCTOTHbIE KOMMOHEHTbI OCLUIIOrpaMMbl He BaXKHbl AN1S ero aHanusa, ang
OTKJTIOHeHUst YacToT Bbilwe 20 MIy MOXeT 6biTb UCMOJSIb30BaHO ynpaBieHne npegesiom
NonocChl NPOMNyCcKaHus.

e HaXxmuTe KHOMKY KaHana, 4TObbI OTO6pa3I/ITb COOTBeTCTBYylOULEE MEHIO.

o BbiGepute Limit (Mpegen) B HAXKHEM MeHHO.
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o Bbibepute Full band (MonHas nonoca) B NpaBoOM MeEHK. BbiCOKOYACTOTHas
COCTaB/AOLWaA CUrHana B 3aTOM peXXnMe NpoxoauT Yyepes BXOAHbIE Lenu.

» Bbibepute 20M B npaBom MeHto. lNonoca nponyckaHusa orpaHndeHa 20 My, YactoTsl
Bbllwe 20 Ml 6yayT cpesaHsbl.

5.1.2 Vicnonb3oBaHne MaTeMaTUYeCKUX QYyHKL M

OYHKUMA MaTeMaTMyYeCcKuUx onepauui UCMonb3yeTca A8 OTobpaXKeHUa pesynbTaTos
onepaunn CroXeHuUsi, YMHOXEeHUs, OefNleHUA W BbluUTaHUA Mexnay [LOBYyMs KaHanamu,
pacLUMpPEHHbIX MaTeMaTudeckmnx QyHKUMIA, BkAtoYas Intg, Diff, Sqrt, dyHKLUMO, 3agaHHYHO
nosib3oBaTtenem, u umdposor GunbTP.

Haxmute n 017 Bbl30Ba NaHenu MeHwro. Haxxmute Ha kHornky Math Ha naHenu, 4yTObbI
nepeKnto4yYnTbCA B COCTOAHNE ONun OTO6pa3I/ITb MEHIO B HUXHEN YacTu.

OnuncaHne MeHo onepauun Hag ocumanorpaMmMamm:

[TapameTp MeHo

Waveform
Math

Factor1

Sign (3HaKk)

Factor2

Vertical
(div)

Vertical
(V/div)

PaboTa c ocumnnorpagom

LocTynHble
3HayYeHuns

CH1
CH2
CH3
CH4

+-*/

CH1
CH2
CH3
CH4

Haxmute = nnu = , UTOBbl HACTPOUTb BEPTUKASIbHOE
NONOXEHNE OCLUAIOrPaMMbl, MOYYEHHON B pesynbTaTte
MaTemMaTuyeckmnx ornepauum

Haxmute = nnm = , UTOGbl HACTPOUTb BEPTUKASIbHYHO
LUKany oCLMAIorpaMMbl, MOJTlyYEHHOW B pesynbTaTe
MaTeMaTnyeckumx onepawmi

OnucaHune

BbibepuTe NCTOYHUK curHana OnepaHpa 1

BbibepuTe 3Hak MaTemMaTnyeckomn
onepaumu

BbibepuTte cToYHMK curHana OnepaHga 2
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User
Function

DIR

Edit fun

Vertical
(div)

Vertical
(V/div)

channel

type

window

cut-off fre
nnm

upper
down

Vertical
(div)
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Intg, Diff, Sqrt n dyHKuMs, onpegensemMasn nonb3oBaTenem

Haxxmute = nnun = , 4YTOODI HaCTPOUTb BepPTUKanbHOE
NONOXeHNe OCLMUAIOrpaMMbl, MOTYYEHHON B pesynbTaTte
MaTeMaTU4yeCcKux onepawui

Haxxmute H nnu = , UTOBbl HACTPOUTb BEPTUKANBHYIO
LUKany ocLMAIorpaMmbl, NOly4YeHHOW B pesynbTate
MaTemMaTuyeckux onepawum

CH1
CH2

low-pass
(dHY)

high-pass
(®BY)

band-pass
(nonocosom
dunbTp)

band-reject
(mnonocosoit
3arpa)xgaroLnin
dunbTp)

Retangular
Tapered
Triangular
Hanning
Hamming
Blackman

BbibepuTe kaHan

dUNbTP NponycKaeT TONbKO Te CUTHasbl,
YacTOTbl KOTOPbIX HUXE, YeM TeKyLas
yacToTa cpesa

dUNbTP NponycKaeT TONbKO Te CUTHasbl,
YacTOTbl KOTOPbIX Bbille, YEM TeKyLLan
YyacToTa cpesa

[MponyckaeT TO/IbKO Te CUrHasbl, YacTOThbl
KOTOpPbIX 60/bLUE HUXHEN YacTOoTbl cpesa
M HUXKEe BEPXHEW YacToTbl cpesa

MponyckaeT TONbKO T€ CUrHarsbl, 4YacToThbl
KOTOPbIX HMXE HUXHEeR YacToTbl cpesa U
BblLLE BEPXHEN YacToThbl cpesa

BbibepuTe OKHO s LndpoBoro ¢punbTpa

Haxxmute = nnun = ANnA yCTaHOBKKM YaCTOTbl Cpesa

Haxmunte = nnn = 019 HACTPOWKM NOo3nLmmn
ocumnnorpamMmmbl no BepTuKanu
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6. MaTemaTtunueckume onepauun Hag ocumnnorpamMmmamm

[ns BbINOMHEHUA apudMeTUYeCKNX onepaLnin Hy>KHO BbIMONHUTb Criefyowme OenCTBUA:

Haxxmute ﬂ , YTOBbl BbI3BaTb NaHesnb MeH. Haxmute Ha knasuwy Math Ha
naHenu, 4tobbl NnepeknoUnTbCA B cocTossHMe ON 1 0TobpasnUTb MEHIO MaTeMaTUKN
BHM3Y. Ha akpaHe nosiBUTCA po3oBas BoJiHa M.

Bbibepute Waveform Math B HUXHEM MeH}O.

B npaBom MeHto Bbi6epute Factor1 (OnepaHal).

BeibepuTe Sign (3HaK) B MpaBoM MeHHO.

B npaBoM MeHto BeibepuTe Factor2 (OnepaHs 2). 6. Boibepute Vertical (div) B npasom
MEHIO, HaxmuTe nnu , UTOBbl HACTPOUTb BepPTMKasbHOE MOSIOXEHNe

MaTemMatnyeckom GopmMbl cUrHana.

Buibepute Vertical (V/div) B npaBoM MeHO, HaxmuTe B v =, 4yTObbI
HaCTPOUTb BepTUKanbHbIN MacwTab MaTeMaTnyeckom GpopMbl cUrHana.

7. MNonb3oBaTtenbckasa QyHKLUA

HaxmuTe kHonky Math, 4yTObbI OT06pa3l/ITb MaTeMaTnyecKoe MEHIO B HUXXHeN YacTu.

Bbibepute User Function B HUXHeM MeHto, Bblbepute Edit fun B npaBom MeHo.
MosBMTCA KNaBMaTypa BBOAA BbIPaXXeHUN.

qua:q.:m:me et | % i el A O T i 1 ¥ B
¥ ARTITE
Kagnan

(HIBpATO R = TaITeepIITs

TInEerpa Ainepemmnnan - KRuDeETALE kpedn

Cospante BblpaxeHue. [locne 3aBeplueHWs BblbepuTe Ha KraBuaType pnd
noaTBepXAeHnsa. B neBon HMXXHEN YacTu aKpaHa oTobpaxkaeTcs AefleHne LiKarbl
ocuunnorpammel Math.
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8. Uundposon ¢punbtp
Lindposoit dnnbTp obecneymsaeT 4 Tvna GUAbTPOB (HNU3KME YaCTOTbl, BbICOKME YacCTOThl,
nonoca NPonycKaHWsA 1 Nosoca OTKNOHEHNS). YKasaHHble YaCcTOTbl MOXHO OTGUNbTPOBaTb,
YCTaHOBMB 4YacToTy cpesa. Liupposon punbTp MOXeT NPUMeHATbCH Tonbko K CH1 nnu
CH2.

» Haxxmute kHonky Math, uTobbl 0TO6PasnUTb MaTeMaTUYECKOE MEHIO B HUXXHEW YacTu.

o BbibepuTte DIR B HUXKHEM MEHHO.

» B npaBoM MeHto BbibepuTe KaHan CH1 nnn CH2.

e B npaBoM MeHto Bbibepute Type (Tun), BbI6epute Hy>XXHbI TUM unbTpa.

e B npaBoM MeHto Bbibepute window (OKHO), BbIGEPUTE HYXKHOE OKHO.

o Ecnu BbiGpaH Tun low-pass unm high-pass (GHY nnu ®BY), BoibepuTe cut-off fre
(yacToTy OoTCeukM) B NpaBOM MeHIo. Ecnu BbibpaH Tun band-pass nnu band-reject,
Bblbepute Lﬁper nnu down (BEPXHASA NN HUXKHASR YacTOTa OTCEYKM) B NPABOM MEHHO.
Haxmute nnu = , YTOBbI HACTPOUTbL YacTOTY.

» B npaBoM MeHto BbibepuTe Vertical (div), Haxxmute [+ = , YTOBbI HACTPOUTb
BepTMKasbHOe nosioXXeHne ocuunnIorpaMmsil. BepTukanbHble  geneHus
ocumMnnorpaMmbl Takme xe, Kak 1y BblIbpaHHOro kaHana.

MprvmeyaHune: B popmaTte ckaHMpoBaHUA LMUGPOBON GUILTP OTKIOYEH.

9. NcnonbsoBaHue ¢yHKLMM BIO
MaTemaTuueckas GpyHkuua FFT (6bicTpoe npeobpasoBaHne dypbe-bMNd) mateMaTmyecku
npeobpasyet GopMy CUrHana BPeMEeHHOM 06nacTh B ee YacTOTHble KOMMOHEHTbI. 3TO
OYeHb MOMe3HO AN aHanmMsa BXOLHOro curHana Ha ocuunnorpade. 3Tn 4acTtoTbl MOXHO

COonocCTaBnUTb C N3BECTHbIMU CUCTEMHbIMU YaCTOTaMWN, TaKUMN KaK CUCTEMHbIEe TaKTOBble
YaCTOTbl, reHepaTopbl UK 6710KN NUTaHKUSA.

PaboTa c ocumnnorpagom 53



\erdo sT1200

®yHkumna BN B aTom ocumnnorpadpe Matematmyeckun npeobpasyeT 8192 TOUKM OaHHbIX
CUrHana BPEMEHHOM 061acTu B €ro 4acTOTHble KOMMOHEHTb! (AMHA 3anMcu LOoMXKHa
6bITb 10K nnu Bbiwe). KoHeyHas yacToTa cogepxut 4096 Touyek B granasoHe ot 0 'y go
YyacToTbl HamkBucTa.

MeHto Bro:
MapameTp MeHto [ocTynHble 3HaueHns = OnucaHne
CH1
CH2
Source CH3 BbibepuTte nctouHmk bro.
CH4
Hamming
Rectangle
. Blackman
Window Hanning BbibepuTte okHO ansa brd.
Kaiser
Bartlett
V RMS V RMS un [eumnbennl - eAnNHULbI
Decibels N3MepPEeHNsa aMnnTyabl.
Format
Radian Papunanbl, pagychl - eAnHULbI U3MEPEHUA
Degrees dasbl.
\Ijz(a)lilgon [Mepekntoyatens ans sbibopa
rOPU30HTaNIbHOMO MOMIOXEHWA UK
Hori (H2) | Time Ko3p ML MeHTa BPEMEHHON Pa3BeEPTKM
base BN® ocuunnnorpammel. Haxxmute nnu
value = 07151 UX HaCTPONKMW.
Display
Position [MepekntoyaTtens ans Boibopa
value BEPTMKANbHOIO MOMOXEHUA UK
Vertical KoadduMLMEeHTa BepTUKANbHON pa3BepTKU
Division BM® ocuunnorpammbl. Haxmure dD nnm
value = N8 UX HaCTPOWKW.
BkrtoyeHne nnu oTkoYeHne noncka
ON nukos Bro.
FFT Peak OFF OuHamMmuuyeckuit Mapkep V oTMevaeT nuk
Bro.
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Ons BbINOMHEHWsT onepauuy BbICTPOro npeobpasoBaHUs ®ypbe HY>XHO MPOU3BECTM
cnepyoLime OencTems:

1. Haxmute m [ONA BbI3OBa NaHenn MeHr. HaxxMute KHonky FFT Ha naHenu, 4tobsbl
nepeknountbes B coctosiHne ON n oTobpasnTb MeHto FFT B HMXHen yacTu. Ha
3KpaHe nosABUTCA po3oBas BosHa M.

2. B HUXHEM MeHto BblbepuTe Source (MICToYHKK). B npaBoM MeHto BbiGepute CH1.

3. B HMXHeM MeHo BbiGepute Window (OKHO). B mpaBoM MeHo BbibepuTe Hy>XHbIi
TWUMN OKHa.

4. B HWXHeM MeHto BbiGepute Format (dopmart). B npaBoM MeHIo BbIGepuTe eanHnLy
amnnutyasl (V RMS, geunbens!) nnm eguHmnuy ¢asel (Radian, Degrees).

5. B HMXHeM MeHto BbibepuTe Display. BoibepuTe Hori (Hz) B npaBoM MeHKO HECKOJIbKO
pas, 4Tobbl CUMMBOJ M Laxopuncs nepes 3HayeHMeM TOPU3OHTasIbHOrO

Nnono>XXeHna (CBepxy), HaXXMute = nnn = , YTOOBbI HAaCTPOUTb NOPU3OHTaJIbHOE
noJsio>XkeHne ocuunniorpamMmmebl.

6. Haxmute kHomky Hori (Hz), uto6bl cumeon M naxopuncs nepen 3HaueHvem

BPEMEHHON pPasBepTKM CHU3Y, HaxXMuUTe [+ QTP ,  uTOBbl HaCTPOWUTb
BPEMEHHYIO pasBepTKYy OCLUIOrPaMMbI.

7. BbibepuTe Vertical B MpaBOM MeHIO; BbIMOMHATE Te Xe onepaluun, YTo U Bbllle,
UTOBbI YCTAHOBUTL BEPTUKANIbHOE MOMOXEHWE Y BEPTUKANbHYIO LKay.

Bbi6op okHa Bl

MopaepxwuBaetca 6 Tunoe BIN®-okoH. Kaxpoe M3 HUX MMEeT KOMMPOMUCC MexXay
YaCTOTHbIM paspeLleHneM U TOYHOCTBHO MO aMMANTYAe. Bbl 4OSIXKHbI BbIGpaTh ONTUMasbHOe
A5 Ballero ciyyasi OKHO B 3aBUCUMOCTYW OT XapaKTepUCTUK CUrHana 1 oT napaMeTpos,
KoTopble BaM TpebyeTca M3MepuTb. Vcrnonb3yiTe crneaylolme pekoMeHgaummn, yTobbl
BbIGpaTb Jyyllee OKHO.
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Tun

OKHO X3MMUHra

OKHO XeHHWHra

OnucaxHmne

OTOT TWM OKOHHOM GYHKL MU OYEeHb
XOPOLLO NOAXOAUT ANS paspelueHns
4acToT, 6AN3KUX APYT K ApYyryY,

NPV HECKOJIbKO yyLlet TOYHOCTU
onpegeneHns aMmnanTyabl, 4em ¢
NMOMOLLLbIO MPAMOYFOSIbHOMO OKHa.
OH Tak>Xe JaeT HEMHOrO nyJllee
paspelueHne no YactoTe, YEM OKHO
XeHHUWHra.

Vcnonb3ynTe oOKHO XeMMUHra

ANS aHanmsa rapMoHUYeCKnx

N NeprnoanNyecKnx CUrHanos n

Y3KOMONOCHOIo CTatTucTn4eCKoro wyma.

9T0 OKHO MOAXOAMT U OJ1s aHanmsa
HecTalMOoHapHbIX NPOLLECCOB, CKaYKoB
1 BCMNECKOB, KOTAa YPOBHM CUrHana
[10 V1 mocne cobbITUA CYLLEeCTBEHHO
pasfmyaroTcs.

3T0 OYeHb Xopollee OKHO A1 TOYHOro
N3MepeHns aMnanTydbl, HO OHO AaeT
paspeLlleHne 4acToT XyXe, YeM y OKHa
XoMMUHra.

Vicnonb3yrte OKHO XeHHUHra

O USMEePEeHNs rapMOHNYECKNX

1 MepnoanyecKnx CUrHanos n

Y3KOMONOCHOIo CTatTucTn4eCcKoro wyma.

3TO OKHO NOAXO4MUT U A1 aHannsa
HecTaLMOHapPHbIX NPOLLECCOB, CKayYKoB
M BCMNJIECKOB, KOrga ypoBHW CUrHana
00 1 nocne cobbITUA CyLeCTBEHHO
pasnuyatoTcs.
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MpamoyronbHoe
OKHO

OkHo BnakmeHa

9TO NYyYLWMIA TUM OKOHHOW QYHKLUN

[AN5 paspeLlUeHns 4acToT, BaN3KNX

APYr K ApYry, HO XYALINA BapuaHT gnd
N3MepEeHNs aMMInUTYyAbl KOMNOHEHTOB
CUrHana Ha aTux yactoTtax. PyHKUMA
HaunyJwmnm obpasomM NoaxoamnT Ans
N3MepeHns YaCTOTHOrO CnekTpa
Henepmnogu4yeckmnx CUrHanos u
N3MepPEeHUs YaCTOTHbIX KOMMOHEHT
BON3N HYNA.

Vcnonb3ynTte NpAMOYrofibHOEe OKHO

ONA U3MepeHns HecTaunoHapHbIX
NpPOL,eCCOB 1 BCMJIECKOB, KOrAa YPOBEHb
CUrHana Ao v nocrne cobbITUS NPUMEPHO
OfMHaKoB. Micnonb3ynTe aTo OKHO 1 ANiA
KOMOUHALLN rapMOHNYECKMX CUIHaNoB
C paBHbIMW aMMIUTy4aMN U O4YEHb
611M3KUMM YacToTaMu, a Takxe Ans
LLIMPOKOMOJSIOCHOIr0 CTaTUCTUYECKOrO
LyMa C OTHOCUTESIbHO MeAJIEHHO
MEHSAIOLLNUMCA CMEKTPOM.

3TO nyywas oKoHHasa GyHKUMS ans
N3MepeHNs aMMnUTYL YaCcTOTHbIX
KOMMOHEHT CUrHana, Ho xyaLasa gns
pa3speLueHnsa 4acTorT.

Mcnonb3yinte okHO BriakmeHa ons
N3MepeHus NpenMyLLLeCTBEHHO
OfLHOYaCTOTHbIX CUrHasOB AJ/1A aHannsa
BK/aga BbICLUNX FAPMOHUK.

Pa6oTa c ocunnnorpadpom




erdo sT1200

OkHo Kamsepa

OkHo bapTneTtTa

YacToTHOe paspelueHne npu
MNCNob30BaHUM OKHa Kansepa aBnseTcs
HEeMNIOXUM; CNeKTpasnbHas yTeuka u
TOYHOCTb aMMANTyAbl XOPOLUW.

OkHo Kamnsepa nyylle Bcero
NCMoNb30BaTh, KOrAa YacToTbl O4YEHb
6/IM3KN K OQHOMY U TOMY Xe 3HaYeHWUto,
HO MIMEKT CUIbHO OTMYaroLLmecs
aMnanTyapl (ypoBeHb GOKOBOW 40NN

n popm-dakTop 6nmxe BCero K
TpaguUMOHHOMY rayccoBckoMy RBW).
9TO OKHO Tak>Xe XOpOLIO NOAXOAUT ANns
CINyYanHbIX CUrHasOoB.

OkHo bapTneTTa npeacrasnset

cobor HeMHoro 6onee y3kuin BapnaHT
TPeyronbHOro OKHa, C HylieBbIM BECOM Ha
0b6ounx KoHLUax.

Ha pucyHkax 4-1- 4-6 nokasaHbl LUECTb PasfINyYHbIX OKOH BIN® npu namepeHun cnHycongbl

c yacTtoTtom 1 Klu:

PucyHok 4-1 OKHO XaMMWUHra
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PucyHok 4-3 OkHO BnakmeHa
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PucyHok 4-5 OkHo Kansepa
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PucyHok 4-6 OkHo baptnetTa

MpumeyaHna no ncnosb3sosaHuio BIO

e icnonb3yinTte wkany gb no ymonyaHwio A8 geTanusauuyv HecKOSIbKUX 4acToT,
Ja>Xke ecqin OHU UMErOT OYeHb pasHble aMnNuTyabl. VicnonbaynTe wkany Vrms and
CpaBHeHWs 4YacToT.

e Hannume y curHana noCTOAHHOW COCTaBAOWEN UTU CMELLEHNE MOXET MPUBECTU K
OLWMBOYHOMY OnpefeneHmo aMmnanTyg KOMMNoHeHT cnekTpa dypbe. YTobbl cBECTU K
MUHUMYMY KOMTOHEHTY MOCTOSHHOMO TOKa, Bbi6epuTe pexkmMm 3akpbiToro exoga (AC

Coupling) AN UCXOAHOro cUrHana.

e YTO6bl YMEHbBLUUTb CyYalHbIA LUYM 1 CrNaXeHHble KOMMOHEHTbI B MOBTOPSOLLUXCS
UMW OLMHOUYHBIX COBbITUAX, YCTAaHOBUTE PEXUM YCPELHEHUS OCLUNIOrPaMM.

YTo Takoe yacToTa HanksucTa?
YacToTa HankBuCTa — 3TO HauBbICLLAasA YacToTa, KOTOPYHO Ntob6om Lndposor ocuunnorpad,

paboTaroLL Ml B pexrMe peanbHOro BpeMeHW, MOXET NonyunTb 6e3 NCKaXXeHUi.
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9Ta yYacToTa paBHa MOMIOBMHE 4YacTOTbl AUCKpeTM3auuMu. YacToTbl, MpeBblaroLine
yacToTy HaikeucTa, 6yAyT 3aHVXeHbl, YTO NMPUBELAET K NOSBAEHUIO UCKaXXeHWI. [1oaToMy
obpalyaiite 60/blle BHUMAHUA Ha COOTHOLLEHWE MeX Ay YacTOTOMN BbIGOPKN U USMEPEHMS.

5.1.3 Pa6oTa ¢ perynaropamu BEpTUKaibHOro CMeLLeH1si U BEPTMKabHON pasBepTKu

Ecnn Bbl XOTUTE YCTAHOBUTbL BEPTUKANbHOE MOJIOXEHNE U BEPTUKATbHYIO LKAy KaHana,
CHavyana Haxmute CH1, CH2, CH3 wunu CH4, 4yTobbl BbiOpaTb Hy>XXHbIA KaHan, 3aTem
NMOBEPHUTE BEPXHIOK PYYKY A8 YCTAaHOBKM BEPTUKANbHOrO MOMOXEHWUSA, MOBEPHUTE
HUXKHIOKO PYYKY AN YCTaHOBKWU BEPTUKANbHOW LIKarbl.

BepxHss pyudka ncnosb3yeTca ANA pPerynmpoBKnN BEPTUKANIbHOO NOSIOXEeHUs BbI6paHHbIX
ocuunnnorpamMmm.

AHanUTUYyeckoe paspelleHne 9TON PYYKW ynpaBieHUs U3MeHAEeTCs B 3aBUCUMOCTM OT
BEpTUKaNbHOro aenenus. Mpy BpalleHUN BEPXHel PYYKM yKasaTenb TOYKW MPUBA3KM K
MEeCTHOCTV BbI6paHHOro KaHasa nepemMeLlaeTcsa BBEPX U BHU3 BCe[ 3a OCLUINOrpaMMoN,
a COOBLLEHNE O MOJIOXEHUN B LIEHTPE aKpaHa U3MEHAETCA COOTBETCTBYHOLLIMM 06pasoM
(cM. PucyHok 4-1).

HWXHAS pyyka ncnonbayeTca O/18 PerynnpoBKU BEPTUKANbHOIO paspeLleHuns BbI6paHHbIX
ocumnnnorpamMmm

YyBCTBUTENIbHOCTb CTYMeHeN BEPTMKAbHOIO AefleHns cocTasnsAeT 1-2-5. BepTukanbHas
WKana oTobpaxaeTcs B IEBOM HUXHEM Yy aKpaHa (CM. PucyHok 4-1).
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PucyHok 4-1 IHdopMaLma o BepTukanbHOM MacluTabe

5.2. HacTpoika ropusoHTasribHON CUCTEMDI

Cunctema ynpaBneHus ropu3oHTaNbHOM pa3BepTKoM BKOYaeT knasuwy HOR, BepXHIOO
PYUKY U HUXKHIOKO PYUKY.

e BepxHAA pydyka: Korga roput kHomnka HOR, oTperynvpynTe ropusOHTanbHoe
NoJIoXXeHne BCeX KaHanoB (BK/MOYas MaTemaTuyeckue orepauuun). PaspelueHue
3TOro perynatopa MeHseTcs B 3aBUCMMOCTU OT rOPU30HTasbHOM PasBEPTKM

o HMXHAA pyyka: korga roput kHornka HOR, oTperynupyinte ropnsoHTasnbHbIi MacluTab
oCuUMNNorpaMmbil.

e [opusoHTanbHasa knasuwa HOR: lMepekntoyeHne Mexnay OObIYHbIM PEXUMOM U
peXnMoM yBennyeHusa BofIHOBOM popMbl. Korga nyna BblktoueHa, BonHoBas ¢opma
yBeNMUYnBaeTCs B ropM30HTalbHOM HanpaBfieHuu; Koraa fyna BKItoYeHa, oHa MOXeT
ObITb YBENIMYEHa Kak No ropu3oHTanu, Tak 1 No BepTuKanu.
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Fopu3oHTanbHoe MacluTabrupoBaHUe OCLMIOrpaMMbl

Haxmute kHonky HOR, Korga MeHo SKpaHHOM NyMbl  BbIKIHOYEHO, BOMAUTE B
PEXWUM TOPU3OHTaNbHOrO MaclTabupoBaHUs ocuunnorpammel. B BepxHenm 4acTu
ancrnnes otobpaxkaeTcs rMaBHOE OKHO, @ B HUXXHEW 4YacTW - OKHO FOPU3OHTasbHOro
MaclwTabupoBaHnsa. OKHO FrOPU30HTaNbHOrO MaclTabupoBaHUA — 3TO YBEMYEHHasa Mo
FOPU30HTasNM YacTb BbIOpPaHHON 061acTu B rNaBHOM OKHE.

DS B

F ronascs oo

I DEAISTHALHON NITTITaHLA
e TP P TR R PR T ERE PR

Oy it TS0 ik

PucyHOK 4-2 PeXuUM ropmsoHTanbHOro MacLlutabupoBaHusa oCcLUANorpaMmmbl
B pexunme ropmsoHTanbHOro 3yMma BepxHss pyyka perynmpyeT ropusoHTasibHOE NoJIoXeHne
OKHa ropu30HTasnbHOro 3ymMa. HMXHAA pyyka perynmpyet ropusoHTanbHOe yBesnnyeHue,
TakXXe U3MeHAETCA BpeMeHHas pasBepTka ropu3oHTanbHOro OKHa MacluTabnupoBaHus.
YBenuuutensHasa nyna (gna mogenewn ¢ ALIM 14 6uT)
Mocne BKMOYEHUs OYHKLUWUW NyMbl OKHO NyMbl MOXET yBenuuuBaTb obnacTb Bblbopa

OCLMNOrpaMmbl MO TFOPU3OHTaNM U BepTUKany, 4Tobbl MoSib3oBaTeflb MOr JIerko
HabnofaTb OCLUANOrpaMmy.
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BK/toUYeHME U HacTporka GyHKLUM NyMbl BbIMNOHAKTCA CleayoLuMm 06pa3om:

HaxMuTte ropusoHTanbHyto Knasuwy HOR.
Bbibepute Magnifier B HUXXHEM MeHto 1 nepekntounte Ha ON.

MOBEPHUTE HUXHIO PYYKYy A1 PEryfMpoBKU TFOPU3OHTaNbHOMO YBEIUYEHMS.
Fopur3oHTaslbHas pasBepTKa OKHa flyrbl TaKXe USMEHSeTCS.

Bblbepute Ratio B HUXHEM MeHI0, BbiGepuTe BEPTMKabHOE YBEIMYEHNE B NIeBOM
MeHt0. COOTBETCTBEHHO U3MEHUTCS W LKasa HanpsiXXeHUs B OKHe Ny mbl.

Bbibepute Window (OKHO) B HWXHEM MeHto. BbibepuTe Vertical B mpaBoM MeHH,
Haxvure Bl wnu =, yTObbl OTperynMpoBaTb BepPTUKanbHOE MOJIOXKEHNe
BblaeneHns. Bbibepute Hori B NpaBoM MEeHIO, HaXmuTe B v = , 4TOObI

OTperynmpoBaTb TOPU3OHTaNbHOE MOJIOXKEHNE BbIAENeHUs; Bbl TakXe MoxeTe
MOBEPHYTb BEPXHIOK PYUKY A5 PErYMPOBKM.

OnuncaHne MeHo HaCcTpoeK nynbl:

[MapameTp MeHo [ocTynHble 3HayeHns | OnncaHune
- ON Bkntoyaet nyn

Magnifier yny
OFF Bkntoyaet nyny.
2X YcTaHOBUTE BepTUKabHOE yBENYEHME.
4X [TocKonbKy pasmep OKHa Nynbl He

Ratio 8X Mn3MeHsaeTcs, Yyem 60osblle 3TO 3HaYeHune,
16X TEM MeHblUe BepTMKabHas BbicOTa 061acTtu
32X Bbl6Opa ocumnnorpaMmmel.

. YcTaHOBKa BEPTUKANBHOIO U
. Vertical .
Window Hori rTOPU30OHTANBHOIrO MOJSIOXKEHMSA BbIGPaHHOWN
obnacTtu.
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Bl s i Sl ETH DU H SO SR ke
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DixHD mpn

Puc. 4-3 Pexum nynbl

MpumeyaHue:

« Korga ocuunnorpaMmMa OCTaHOBfIEHa, MPU MEPEKHOYEHNUM LUKaNbl HaMpsXeHUs
KaHana oyHKUMA yBenmdeHns byaeTt oTKIKoYeHa.

 Bbl MOXeTe nepeTalnTb KpacHyto 061acTb BblAENEHUS HAaNPsMYO.

o PekomeHayeTcA ycTaHOBUTb pexum AL 14-6uT, 3TO No3BonAeT UCMOSb30BaTb
pexum nynel 6onee adpHeKTUBHO.

o Korga obnacTb BblaeneHus ocuumnnorpamMmMbl o4eHb MalJieHbKasd, 3a ee npegenamMmm
noABnAeTCA NyHKTUPHaA paMKa, 4YTOObI cAenaTth BblaeneHne 6onee 3aMeTHbIM.
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KypcopHble n3MepeHUs B OKHe Myrbl

Korpga oyHKUMA Nynbl BKIKOYEHa:

1. Haxmute m , UTOObI BbI3BaTb MNaHeslb MEHIO.

2. Haxxmute Ha knaBuwy Cursor (Kypcop) Ha naHenu, 4Ytobbl MepekntoyYnTbCcsa B
coctosiHne ON.

3. B HUMxXHeM MeHto Bbibepute Window (OkHO), a 3aTem Main (ocHoBHOE) unu Extension
(mononHUTenbHOE), YTOBbl NMHUA Kypcopa NosiBUNacb B OCHOBHOM OKHE WIN OKHe
nynbl.

5.3. HacTtpoiika Tpurrepa/cucrtemMbl eKoaupoBaHusa

Tpurrep (cMcTeMa CYHXPOHU3aLMK/3anycka) onpeaenseT, Koraa LmdpoBoi 3anoMUHaroLwni
ocumnnorpad HayMHaeT NonyyaTb faHHbIe 1 oToBpaxaTb ocLuIorpaMMy. Korga Tpurrep
YCTaHOBJIEH MPaBUIbHO, OH MOXET NPeBPaTUTb HECTABWUIbHYIO KaPTUHY B UHOOPMATUBHYHO
ocuumnnorpaMmmy.

Mocne Hayana c6opa fdaHHbIX ocuwiorpad HakanauMeaeT [OCTaTOYHOE KOMYEeCTBO
ZaHHbIX, 4Tobbl OTOBPasUTb OCLMNIOrpaMMy cfieBa OT TOYKM Tpurrepa. B oxupaHuu
BbIMOSIHEHUA YCNOBMS 3amnycka ocuuiniorpad HakanameaeT faHHble HenpepbiBHO. Mocne
o6HapyXeHus ycroBuUa 3anycka ocuuinorpad HenpepbiBHO HakanjvBaeT LOCTaTOYHO
ZaHHbIX 4Ns 0ToBpaxeHUs ocLMANorpaMMbl Cripasa OT TOUKW TpuUrrepa.

O6nacTb ynpaseHns TPUITepOM COCTOUT U3 PYUKU U KHOMKU MEHHO.

BepxHsisi pyuka: Korga KHomnka Trigger CBeTUTCA, pyyKa yCTaHaBMBaeT ypoBeHb TpUrrepa;
HaXXMWTe Ha PyyKy, U ypoBeHb ByfeT yCTaHOB/IeH KaK BepTUKaibHOoe cpefHee 3HayeHne
aMNUTYAbl CUrHana Tpurrepa.

KHonka Tpurrepa: KHomka, akTMBUPYIOLLasa MEHIO YNpaBneHnst TPUIrepoM.

YnpasneHne TpUrrepom

Ocuunnorpad obecreunBaeT TpW TUMa TPUITEPOB: OOMHOYHbIA TPWUITep, NOrMYECcKUin
TpUrrep v TpUrrep no WwrHe. Kaxgbli TN TpUrrepa MMeeT CBOM NOAMEHIO.
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Haxmute m [N151 BbI30Ba NaHesnn MeHto, HaxxmuTe Trig Menu, BbibepuTe nepBbIv NYHKT
MEHIO B HUXHEeM MeHto, BbibepuTe Single, Logic nnu Bus Trigger B npaBoM MeHI0, Bblibepute
pasnnyHble TUMbl TPUITEPOB B JIEBOM MEHHO.

« Single trigger (OAMHOYHBIN 3aMycK): UCMOSMb3yeT YpPOBeHb TpUrrepa A/s 3axsaTa
ocUMANOrpaMM no 2-m KaHasnam 04HOBPEMEHHO.

o Logic trigger (Jlornyeckuin Tpurrep): TpUrrep cuUrHana B COOTBETCTBUM C YCIIOBUEM
NOTUYECKMX BbIPaXKeHW.

o Bus trigger (Tpurrep no WwuHe AaHHbIX): TPUIrep A8 CUHXPOHU3aLMUN C OaHHbIMU
LWNHbI.

MeHto «OAMHOYHBIN TpUrrep», «AnbTepPHATUBHbIA Tpurrep», «JIormyeckum Tpurrep» u
«TpUrrep WWHbI» ONUCaHbl HUXeE.

5.3.1 OQMHOYHBIN TpUrrep

OAVHOYHBIA Tpurrep (ycnosue 3anycka onpepensercs no oAHOMY WCTOYHUKY/KaHany)
MMeeT BOCEMb TUMOB: 3amnyckK no GPoHTY, 3anyck No B1Aeo, 3anyck no MMnynbCy, 3anyck
MO HaKJIOHY, 3anyCK MO PaHTy, 3anyCcK No OKHY, 3aMycK no TanM-ayTy (MICTEYEHUO BPEMEHM)

1 3anyck no N-my GpoHTy.

1. Edge Trigger (3anyck no GpoHTY): B 3TOM pexxumMe oCLuniorpaMmma sanyckaetcs no
onpefeneHHoOMyY YPOBHIO Hanpsi>XXeHUs € 3afaHHbIM HanpaBieHMEM HaKNoHa.

2. Video Trigger (3anyck no sugeocurHany): cpabaTtbiBaHuie no nosnsM UM cTpokam
LNs CTaH4apTHOro BUAeOCUrHasna.

3. Pulse Trigger (sanyck no uMnysbCy): ocuuiiorpaMMa 3anyckaeTcsi Npuw NosiBneHnn
MMMY/bCOB OMNpefeNieHHOM WNPUHDI.

4. Slope Trigger (sanyck Mo HakfOHy): ocuuanorpaMMa 3anyckaeTcs npu
onpeneneHHon CKOPOCTN HapacTaHns UK yBbiBaHUA GPOHTA.

5. Runt Trigger (3amnyck no paHTy): 3anyck NPOUCXO4WT, KOrAa MMYSbCbl NMPeBbILWaoT
OLMH YPOBEHb TPUrrepa, HO He NPEBbIWAT APYrov YpOoBEHb TpUrrepa.
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6. Windows Trigger (samyck MO OKHy): 3amnycK MpPOWCXOAMUT, Korga WMMySbCbl
MPeBbILIAT BbICOKUI YPOBEHb TpUrrepa, Wiv He MPEeBbIaroT HU3KWUM YPOBeHb

Tpurrepa.

7. Timeout Trigger (samyck Mo BpeMeHW OXuAaHus): ocuunnorpad cpabaTbiBaer,
Korga WHTepBan BPeMEeHW OT MOMEHTa MPOXOXAEHWA HapacTallero ¢poHTa
(unn cnagarolero GppoHTa) Yepes ypoBeHb TpUrrepa L0 MOMEHTa MPOXOXAEHWS
cocegHero cnapatoliero GpoHTa (MM HapacTarolwero GppoHTa) Yepes ypOBEHb
Tpurrepa npeebILaeT yCcTaHOBAEHHOE BpeMs TanM-ayTa.

8. Nth Edge Trigger (3anyck no N-my ¢poHTy): Ocumnnorpad cpabatbisaeT no N-my
GPOHTY MMMyrbca, KOTOPbIN NOABASAETCA B yKasaHHOE BpeMs NpOCTOS.

BoceMb pexXmMoB OQMHOYHOIo TpUrrepa onucaHbl HUXe:

1. Edge Trigger (3anyck no GpoHTy)

Cpa6aTb|BaH|/|e no GPOHTY NPOUCXOOUT MPU OOCTUXEHUN CUTHANIOM 3aJaHHOro YPOBHA
Tpurrepa. B aToM pexume MOXHO Bbl6paTb 3anycCK no HapacTaluwemMy nnm cnagarouiemMy

OPOHTY.

B pexume Edge Trigger nHdopmMaLms O HacTpoike Tpurrepa oTobpa)kaeTcs BHWU3Y B
npaBol 4acTW 39KpaHa, HanpuMmep, yKasblBaeT, YTO TWUM Tpurrepa - OGPOHT, UCTOYHUK
Tpurrepa - CH1, cBA3b - MOCTOSAHHbIV TOK, ypoBeHb Tpurrepa - 0,00 MB.

B TabnuLe AaHo onucaHue MeHro 3amnycka no GpoHTy:

[JocTynHble

[TapameTp MeHO
3HayeHus

Single Edge
CH1
CH2
Source (UCTOYHUK)

CH3

CH3
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OnucaHue

YcTaHOBNEH TUN 3anycka BepTUKanbHOro
KaHana rno GpoHTy.

VICTOYHNKOM MYCKOBOrO CUrHasna faBnseTcs
KaHan 1

MICTOYHNKOM MYCKOBOro CUrHana faBnseTcs
KaHan 2

MCTOYHMKOM NYyCKOBOrO CUrHana sBnseTcs
KaHan 3

MICTOYHNKOM MYCKOBOrO CUrHana asnsetcs
KaHan 4
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Coupling
(Pexxumbl Bxopaa)

Slope (HaknoH)

Mode Holdoff
(Pexxkumbl
yaep>XaHus
3anycka)

AC
DC
HF
-l
"'—
Auto
Normal

Single

Holdoff
(ynep>xaHue
3anycka Ha
3aJaHHoe)

Sensitivity

BrokupyeTcs NnoCToAHHaaA KOMMOHEHTa TOKa.

PaspeluaeTcs npoxoxgeHne BCeX KOMMNOHEHTOB.

BrnoknpoBka BbICOKOYACTOTHbIX KOMMOHEHTOB
CWUrHana, nponycKkarTCA TOJIbKO

CpabaTblBaHue No HapacTalLeMy GPOHTY

CpabaTtblBaHre No H1Ucnagarowemy GpoHTy

Mony4yeHune ocumnnorpaMMebl gaxe npu
OTCYTCTBUW TpUrrepa

MonyyeHne ocLuInorpaMmbl Npu
cpabaTtbiBaHUy TpuUrrepa

Mpu cpabaTbiBaHMM TpUrrepa ocumnnorpaMmma
dopmMunpyeTcs O4HOKPATHO

100 Hc - 10 ¢, HaxxMmuTe = nnu = , 4YTOBbI
YCTaHOBWUTb MHTEPBasl BPEMEHU [0 CMefytoLLero
cpabaTbiBaHus, HaxxmuTe Kl | ons
nepeMeLLeHna Kypcopa, 4Tobbl BbIGpaTh, Kakyto
LUMbpy cnefyeT yCTaHOBUTD.

YCTaHOBUTb YyBCTBUTE/IbHOCTb TpUrrepa

YpoBeHb TpUrrepa: ypoBeHb TpWUrrepa ykasbiBaeT BepTuKasbHOe MOMIoXKeHWe Tpurrepa
KaHana, MoBepHUTE PyuyKy YPOBHSA TpUrrepa UAM Nofi3yHOK Ha CEHCOPHOM 3KpaHe BBepX
Y BHU3 419 NepeMeLleHns YpoBHSA Tpurrepa. Bo BpeMs HacTpoWKM, opaHXeBo-KpacHas
MYHKTUPHas NMHWUSA MOKasbiBaeT MOJSIOXKEHWEe TpUrrepa, a sHauyeHue ypoBHA Tpurrepa
N3MeHsAeTCA B MpaBoM yriy. [Nocne HaCTPOMKM MyHKTUPHAsS IMHAA UCYEe3aeT.

2. Video Trigger (3anyck no BugeocurHany)

B 9TOM peXxxunme 3anyck OCyLEeCTBASETCA NO KagpPOBOMY UM CTPOYHOMY CUHXPOUMMYbCY
CTaHgapTHbIX BugeocurHanos NTSC, PAL nnn SECAM.
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B pexume Video Trigger nHpopmauymsa o HaCTioMKax Tpurrepa otobpaxaeTcsa B NpasoWn
HUWXKHEN YacTu aKpaHa, Hanpumep, O3HavaeT, uTo TWn Tpurrepa - Video,
WCTOYHUWK Tpurrepa - CH1, a Tmn cuHxpoHunsauum — Even (4eTHble nons).

B Tabnvue gaHo onnucaHve MeHo 3anycka no sngeocurHany:

OCTYMHbIE
[MapameTp MeHo Leeuy Onuncanune
3HayeHus
Single Video YcTaHOBMNEH TN 3anycka no BUAeoCUrHany
CH1 MICTOYHNKOM MYCKOBOroO cuUrHana apnsetcs kaHan 1
CH2 VICTOYHMKOM MYCKOBOro CUrHana fABnseTcs KaHan 2
Source
CH3 MICTOYHNKOM MYCKOBOrO CUrHana faBnseTcs kaHan 3
CH4 MICTOYHMKOM MYCKOBOroO CuUrHana asnsaetcs kaHan 4
NTSC
Modu PAL BbibepuTe BMA MOAYNALUN BUAEOCUTHaNa
SECAM
Line CUHXPOHHBIA TpUrrep No CTpokam BUAEOCUIHana
Field CHHXPOHHbIV TpUrrep no nosisiM BUgeocurHana
0dd CUHXPOHHbIN TPUrrep No HeYeTHbIM NONAM
BMgeocurHana
Sync
Even CUHXPOHHBIA TPUrrep No YeTHLIM MNOASAM
BUOeocurHana
CWHXPOHHBIA TpUrrep no B paHHoZETpOKe
Line NO BUAEOCUrHana, HaxxmuTe nnm ons
YCTaHOBKMN HOMepa CTPOKMU
Mode Auto MonyyeHne ocunnnorpamMmbl gaxe npu oTCcyTcTBUN
Holdoff Tpurrepa

3. Pulse Trigger (3anyck no wmpuHe nMnynbca)

3aI'IyCK NPOUCXOAUT MpU MOABMEHUU CUrHANOB C 3aJaHHOM LWMPUHOW UKMIYysbCa. ©
MOMOLLbKO 3TOr0 peXnma MoryT ObITb O6Hapy)KeHbI aHOMaJlbHble CUTHanbl.
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B pexume Tpurrepa Mo WUPMHE WUMMNyNbca WHOOPMaLMA O HAcTPOMKe Tpurrepa
oTobpadkaeTcs Ha akpaHe B MpaBOM HUXHEM Yy 9KpaHa, Hanpumep, ﬂ

yKasblBaeT Ha TO, YTO TUM TpUrrepa — Mo WMPUHE UMMYbca, UCTOYHKK Tpurrepa - CH1,
pexum Bxoaa - DC (oTKpbITbIN BXOA), MOMIAPHOCTb - MOMOXUTENbHAsA, YPOBEHb TpuUrrepa

- 0,00 mB.

CnncokK MeHto Tpurrepa no wWnpuHe nMmnynbca:

[MapameTtp
MEHH

Single

Source

Coupling

When

Mode
Holdoff

JocTynHble
3HaYyeHuns

Pulse

CH1
CH2
CH3
CH4

AC
DC

Polarity
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OnucaHue

YcTaHOBMNEH TUN 3arycka BepTUKanbHOro KaHana no
LwnpuHe nmnynbca

MICTOYHNKOM MYCKOBOro CUrHana AenseTcsa kaHan 1
MICTOYHNKOM MYCKOBOrO CUrHana ABnseTcsa kaHan 2
MICTOYHMKOM MYCKOBOrO CUrHana ABnseTcs KaHan 3
VICTOYHNKOM MYCKOBOrO CUrHana ABnseTcsa kaHan 4

BrnokunpyeTtca KOMMOHEHTa NOCTOSAHHOIO TOKa.
PaspelaeTca npoxoxaeHne BCeX KOMMNOHEHTOB.

Bbi6op nonspHoOCTH

Bbibepute OBMe 4nq WUPUHBI UMMyNbca v
Haxxmute nnm = AN YCTaHOBKM BPEMEHM,
Haxmnte BB NS nepemelleHns Kypcopa, YTo6bl
BblOpaTh, Kakyto undpy crneayeTt yCTaHOBUTb.

MonyyeHne ocumanorpaMMbl faxe npu oTCcyTCTBUN
Tpurrepa

MonyyeHne oCcLUMANOrpaMMbl B MOMEHT
cpabaTtbiBaHus TpUrrepa

[Mpw cpabaTbiBaHWUM TpUrrepa ocuunnorpaMmmMa
bopMumpyeTcs 0gHOKPaTHO
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Mode
Holdoff

Holdoff

Sensitivity

100 Hc - 10 ¢, HaxxMuTe ﬂ nnu = , 4TOBbI
YCTaHOBUTb MHTEpPBas BPEMEHMU 40 CNegyoLLero
cpabaTblBaHMA, HaXXMUTe , ANS nepemMeLLeHns
Kypcopa, 4Tobbl BbiOpaTh, Kakyko Lunopy cnegyet

YCTaHOBUTb YyBCTBUTENIbHOCTb TpUrrepa

4. Slope Trigger (3anyck no 3agaHHOMY 3HaYEHWUO HaKfoHa curHana)

Tpurrep Mo HakfoHy YycTaHaBnMBaeT ocuuanorpady B KayecTBe YCMOBMS 3anycka
MONOXUTESNbHbIN UM OTPULLATENbHBIA HAK/IOH B TeYeHWe 3a4aHHOro BpeMeHM.

B pexume Slope Trigger nHpopmauusa o0 HaCTPonKe Tpurrepa oTtobpaxaeTcs BHU3Y B
npaBon YacTu aKpaHa, Hanpumep
- HaKMOH, UCTOYHUK Tpurrepa - CH1, HaknoH - HapacTatowmit, 0,00MB - pasHuLa Mexay
BEPXHMM MOPOroBbIM YPOBHEM U MOPOrOM HU3KOIO YPOBHS.

CnncokK MeHto Tpurrepa no HaknoHy:

, YKasblBaeT Ha TO, YTO TUN Tpurrepa

[MapameTtp
MEHH

Single Mode

Source

When

Threshold
&SlewRate

JocTynHble
3HaYyeHuns

Slope

CH1
CH2
CH3
CH4

High level
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OnucaHue

YcTaHoBuTe TUN 3anycka rno HakKJIoHy.

MICTOYHUKOM NMyCKOBOIro CurHana asndaeTca KaHan 1
MICTOYHUKOM MYyCKOBOIo CUrHasna ABnaeTcAa KaHan 2
MICTOYHUKOM MYCKOBOIro CurHana asndaeTca KaHan 3

VICTOYHMKOM MYCKOBOrO CUrHana asnseTcsa kaHan 4

Bbi6op HanpaBneHns HaknoHa

BbIGOp YCNOBUSA HaK/OHa; HaXMUTe [ RO — ,
YTOGbI YCTAHOBUTbL BPEMS HAK/OHa, HaXXMUTe

, BNA NepeMelLeHns Kypcopa, 4tobbl BbiGpaTb,
KaKyto Ludpy cneayeT yCTaHOBUTL.

Haxxmute = nnu = , YTOObI yCTaHOBUTb
BEPXHUN YPOBEHb.
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Threshold
&SlewRate

Mode
Holdoff

5. Rant Trigger (3anyck no paHty)

Low level

Slew rate

Auto

Normal

Single

Holdoff

Haxvure Bl nnu -] , UTO6bl YCTAHOBUTb HUXXHWI
npenen HU3KOro YpPOoBHS.

CkopocTb HapacTaHusi = (BbICOKMiA ypoBeHb -
Hun3kuin ypoBeHb) / HacTpoiikn

MonyyeHne ocuUnnorpamMmmel faxe npu oTCyTCTBUU
Tpurrepa

[MonyyeHme ocunNIOrpaMmbsl B MOMEHT
Cpa6aTbIBaHVIF| Tpurrepa

Mpu cpabaTbiBaHMM TpUrrepa ocumnnorpaMmma
dopmupyeTca ogHOKPaTHO

100 Hc - 10 ¢, HaXXMuUTe ﬂ nnm = , YTOObI
YCTaHOBUTb WHTEPBa BPEMEH A0 ClefyHoLLEro
cpabaTbiBaHus, HaxxmuTe KM |, Ans nepemeLleHus
Kypcopa, 4Tobbl BbIGpaTh, Kakyto Lindpy crepyeT
YCTaHOBUTb.

3axBaTblBAOTCSH UMMY/bChl, KOTOPbIE MPOXOAAT Yepes HUXKHUM YPOBEHb TpUrrepa, HO He
NPOXOAAT Yepes BePXHUA YpOBEHb TpUrrepa.

B pexwume Runt Trigger nHpopmauma o HacTpoWKe Tpurrepa oTtobpakaeTcs BHU3Y B

npaBoW YacTu aKpaHa, Hanpumep,

- paHT, UCTOYHUK Tpurrepa - CH1, NofspHOCTL - nosfoxutensHas, 0,00 MB - pasHoCTb
MeX/Y NMOpPOroM BEPXHETO M HUXHErO YPOBHEN.

Pogitive Runt Pulse

gy |=vy] ---|-- - e e e o
Lll'-h'_tlﬂriJ |
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Cn1COK MeHIo Tpurrepa o paHTy:

[MapameTtp
MEHH

Single

Source

Threshold
(nopor)

Condition

Mode

JocTynHble
3HaYyeHuns

Runt
CH1

CH2
CH3

CH4

Up level

Low level

Polarity

Auto

Normal
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OnucaHue

YcTaHoBUTE TUM 3amnycka Mo paHTy

MICTOYHNKOM MYCKOBOro cuUrHana asnsetcsa kaHan 1
MICTOYHNKOM MYCKOBOroO CUrHana fBnseTcsa KaHan 2
MICTOYHMKOM MYCKOBOroO CUrHana ABnseTca KaHan 3
VICTOYHNKOM MYCKOBOrO CUrHana ABnseTcs KaHan 4

Haxxmute H nnu = 4TOBbl YCTAHOBUTb BEPXHUN
nopor paHTa

Haxvure Bl unv I uro6w YCTaHOBUTb HUXKHUI
nopor paHTa

MonApHOCTb:

[MonoxwuTtensHas NONTAPHOCTDb, OCLI.I/IJ'IJ'IOFpaCb
3anycKaeTcs No PaHTy NOJIOXUTENIbHbIX UMMNYNbCOB

OTpuuaTtenbHas NoAAPHOCTb, ocLManorpad
3arnyckaeTcsi Mo paHTy oTpuLaTesbHbIX UMMYNbCOB

Haxwure Bl wv B | uro6el YCTaHOBUTb
JOSIUTENBHOCTD UMNyNbca, HaxkmuTe B | YTO6bI
nepemMecTUTb Kypcop AJ15 BbIGopa LUdpbl, KOTOPYHO

3aI'IyCK, Korga nMnynbC paHTa npeBbillaeT
3a4aHHYO ONTUTENIbHOCTb UMnyJsbCa

3anyck, Korga UMnynbC paHTa paBeH 3aJaHHON
ONUTENbHOCTU UMMynbCca

3aI'IyCK, Korga nmMmnynbC paHTa MeHblle 3af4aHHoON
ONNTEeNbHOCTU UMNynbCa

Mony4yeHne ocuumnnorpaMmebl faxe npu oTCyTCTBUN
Tpurrepa

MonyyeHne oCcLUMANorpaMMbl B MOMEHT
cpabaTblBaHUA TpUrrepa
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Single Mpwu cpabaTbiBaHWM TPUrrepa ocLMANorpaMMa
dopMUpyeTCA 0gHOKPATHO

100 Hc - 10 ¢, HaxXMuTe ﬂ nnu = , 4YTOODI

YCTaHOBWTb MHTEPBan BPEMEHW 40 ChefytoLLero

Holdoff cpabaTbiBaHus, HaxxmuTe Kl | Ans nepemelleHuns

Holdoff Kypcopa, 4Tobbl BbibpaTh, Kakyto Ludpy cnegyeT

YCTaHOBWTb.

Sensitivity YCTaHOBUTb YyBCTBUTENBHOCTb TpUrrepa

6. Windows Trigger (3anyck no okHy)

3afaeTca 4Ba YPOBHS TpUrrepa, 3anyck NPOUCXO4MWT, KOrha UMMybCbl MPOXOASAT Yepes
BbICOKMW UV HU3KUIA YPOBEHb TpUrrepa.

B pexume Windows Trigger nHbopmMaums O HacTpoOMKax Tﬁmrreia oTOobpa)kaeTcs Ha
3KpaHe B MpaBOM HUXHEM Yriy 3KpaHa, Hanpumep, yKasblBaeT Ha

TO, YTO TUM TPUrrepa - OKHO, UCTOYHUK Tpurrepa - CH1, NOAAPHOCTb - MOSIOXUTESbHAS,
0,00 MB - pa3HOCTb MeXAy NMOPOroBbIMM 3HAYEHNSIMU BEPXHENO U HUXKHErO YPOBHEi.

Cn1COK MeHI0 TpuUrrepa o okHy:

[Mapamet OCTYMHbIE
P P Alocy OnucaHue
MEHO 3HaYyeHus
Single Windows YcTaHoBUTE TUM 3anycKa no okKHy
CH1 MICTOYHNKOM MYCKOBOro cuUrHana asnsetcsa kaHan 1
CH2 MICTOYHMKOM MYCKOBOrO CUrHana ABnseTcsa kaHan 2
Source
CH3 MICTOYHMKOM MYCKOBOro CUrHana AsnseTca kaHan 3
CH4 VICTOYHMKOM MYCKOBOro cUrHana AsnseTca kaHan 4
Up level Haxmute = nnu = 4YTObbl YCTAHOBUTb BEPXHUN
nopor okHa
Threshold
Low level Haxmute = nnm = YTO6bI YCTAHOBUTb HUXXHUI
nopor okHa
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Polarity [MonsapHOCTb:

[MonoxwuTenbHaa NONAPHOCTbL, ocumunnorpad
3anyCcKaeTCA No OKHY MONIOXUTENbHbIX UMNYNbCOB

Enter (Bxop):

3anyck, Korfia CUrHasn BXOAUT B yKasaHHbIN
[ManasoH ypoBHeit Tpurrepa

Condition
Exit (BbIxopg):

3anyck, Korfa curHan Tpurrepa BbIXoauT 3a
npeaenbl yKasaHHOro AvanasoHa ypoBHEN Tpurrepa.

_'Lru‘tr_ OTpuuartenbHasa NoNApPHOCTb, ocumnnorpad
L™ e 3anyCcKaeTCAd No OKHY OoTpuuUaTenlbHbIX UMNYyNbCOB

i £

Bpewms:

YKaxute BpemMs yaep>XaHus BXOLHOro CUrHana
nocrie BBoAa yKasaHHOro YpoBHS cpabaTbiBaHUA.
Ocuwunnorpad cpabaTbiBaeT, Korga HakornaeHHoe
BPEMS YAEep>KaHMA NPeBbILAeT YKasaHHoe.
[ocTynHbIn grnanasoH cocTtaensaeTt ot 30 He go 10 ¢,
no ymonyaxuto 100 Hc.

2
:

Auto [MonyyeHune ocumnnorpaMmebl gaxe npu oTCyTCTBUMU
Tpurrepa
[MonyyeHne ocunniorpamMmbl B MOMEHT

Normal
cpabaTbiBaHUA Tpurrepa

[Mpw cpabaTbiBaHUM TpUrrepa ocuunnorpamMmmMa

Single
dopMumpyeTCcs 0QHOKPaTHO

Mode
Holdoff
100 Hc - 10 ¢, HaXXMuTe ﬂ 70l = , UTOObI
YCTaHOBUTb MHTEPBan BpeMeHW A0 ClefytoLLero
Holdoff cpabatbiBaHnsa, HaxmuTe K | ANA nepemelleHus
Kypcopa, 4Tobbl BbIObpaTh, Kakyo Lunopy cnegyet
YCTaHOBUTb.

Sensitivity YCTaHOBUTb YyBCTBUTENBHOCTb TpUrrepa

7. Timeout Trigger (3anyck no BpeMeHU oXunaaHus)

Ocuunnorpad cpabaTbiBaeT, Korga WHTepBas BpeMeHM OT MOMEHTa MPOXOXAeHUs
HapacTaloLero GppoHTa (MM cnagatoLiero GpoHTa) Yepes ypoBeHb TpuUrrepa 40 MOMEHTa

PaboTa c ocumnnorpagom 77



\erdo sT1200

MPOXOXAeHNss cocefHero cragaroliero ¢GppoHTa (MnM HapacTawllero ¢poHTa) yepes
YypOBEHb TpUrrepa npesbiliaeT yCTaHOBIEHHOE BpeMs TailM-ayTa.

B pexume Tpurrepa no Tanm-ayTy nHbopmaLms O HaCTPoWKe Tpurrepa otobpaxaeTcs
BHW3Y B MpaBoM 4YacTu 3KpaHa, Hanpumep, | CH1ff-150Y | yKasblBaeT, YTo TUMN Tpurrepa
- TanmayT, UCTOUHUK Tpurrepa - CH1, ¢poHT nonoxutensHbin, -150 B — noporosbin
YPOBEHb.

CnncokK MeHto Tpurrepa no BpeMeHn oXxnaaHua:

[MapameTtp JocTynHble
MEHI0 3HaYyeHuns

OnucaHue

Single Timeout YcTaHOBUTE TUN TpUrrepa no Tanm-ayTy.
MCTOYHMKOM NYyCKOBOro CUrHana faBnseTcs kaHan 1

MICTOYHNKOM MYCKOBOrO CUrHana ABnseTcsa kaHan 2

Source
MCTOYHMKOM MYCKOBOrO CUrHana ABnseTcs KaHan 3

VICTOYHNKOM MYCKOBOro CUrHana asnseTcsa kaHan 4

CH1
CH2
CH3
CH4
3anyck no HapacTatoweMy GPOoHTY BXOAHOroO
CUrHana, Korga ypoBeHb HanpsXeHus
COOTBETCTBYET 3afaHHOMY YPOBHIO 3anycka
Edge
_'H 3anyck no HapacTaroLweMy GpPOoHTY BXOAHOr0O
"_

CWrHana, Korga ypoBeHb Hanpsa>XeHud
COOTBETCTBYET 3afaHHOMY YPOBHKO 3amnycka

YcTaHoBUTe BpeMsi NnpocTos. Bpems npocTos

- 3TO MMHUMasibHOE BPeMSA MPOCTOSA YacoB [0
noucka faHHblX, KOTOpble MOryT COOTBETCTBOBaTb
ycnoBuAM 3anycka. JocTynHbin gnanasoH 30 Hc-10
¢, no ymonyanuto 100 Hc.

Idle Time

Configure (Bpems npocTos)

[MonyyeHne ocunnnorpaMmbl gaxe npu oTCyTCTBMU
Mode Auto y H P A P y

Tpurrepa
Normal [MonyyeHme ocunNIOrpaMmbel B MOMEHT
cpabaTbiBaHMsA Tpurrepa

Holdoff
Mpw cpabaTbiBaHWM TpUrrepa ocuunorpamMmma

Single
dbopmMumpyeTcs OJHOKPaTHO
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100 Hc - 10 ¢, HaxxMuTe ﬂ nnu = , 4TOBbI
Holdoff YCTaHOBWUTb MHTEPBA BPEMEHU 40 CNeayoLLero
Holdoff cpabaTbiBaHus, HaxxmuTe Kl | ons nepemelleHns
Kypcopa, 4Tobbl BbibpaTh, Kakyo Lunopy cnegyet

Sensitivity YcTaHOBUTE YYBCTBUTENBHOCTb TpUrrepa

8. Nth Edge trigger (3anyck no N-my ¢poHTy)

Ocuwnnnorpad 3anyckaet pasBepTKy No N-My GPOHTY, KOTOPbI MNOABAAETCA B YKasaHHOe
BpemMsa npocTtos. Kak nokasaHo Ha pPUCYHKe HuXe, ocuunnorpad LoSKeH cpaboTtaTb Mo
BTOPOMY HUCMafatoLemMy GPOHTY Nocne ykasaHHOro BpeMEHU MPOCTOS, @ BPEMS NPOCTOs
(Idle Time) gofkHO 6bITb ycTaHoBNeHo B P1/P2/P3/P4 < Idle Time < M. F'ge M, P1, P2,
P3 1 P4 - 3To NonoXxutenbHaa Unn oTpuuaTesbHas WMpMHa UMMYIbCOB, YY4acTBYOWMNX B
nogcyere.

Edge Type=y
Edge Mum=2
M Fd
F —— = py P
= -
- {

P1/P2/P3/Pa=Tdle Time=M

B pexxume Nth Edge Trigger I/IH(DOpMaiI/IFI 0 HaCTEOPIKe Tpurrepa otobpaxxaeTcs B HUXHEN
npaBoi 4YacTu aKpaHa, Hanpumep, Oo3Hayvaet, yto TN Tpurrepa - Nth

Edge, nctoynuk tpurrepa - CH1, 0.00 MB- ypoBeHb BEPXHErO MW HUXHEro nopora.
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MeHto Tpurrepa no N-my GpoHTy:

[MapameTtp
MEHH

Single

Source

Edge

Configure

Mode
Holdoff

JocTynHble
3HaYyeHuns

Nth Edge
CH1
CH2

CH3

Idle Time

Edge Num

Auto

Normal

Single

PaboTa c ocumnnorpagom

OnucaHue

YcTaHoBUTe TUM 3anycka no N-my ¢poHTy

MCTOYHNKOM MYCKOBOro CUrHana fenseTca KaHan 1
MICTOYHMKOM MYCKOBOrO CUrHasna fBfseTca KaHan 2
M CTOYHMKOM NYCKOBOrO CUrHana ABnfeTcs kaHan 3
MCTOYHMKOM NYCKOBOrO CUrHana ABnseTcs kaHan 4

3anycK no HapacTarLeMy GPOHTY BXOLHOro
curHana, Korga ypoBeHb HanpsixeHus
COOTBETCTBYET 3aaHHOMY YPOBHIO 3amnycka

3anyck no crnagaroLiemMy GpoHTY BXOAHOMO CUrHana,
KOTAa YyPOBEHb HaMpPsiXeHNUs COOTBETCTBYET
3af,aHHOMY YPOBHIO 3arycka.

YcTaHOBUTE BpeMs NPOCTOA Nepes oTCYeTOM
(DEHTa " bca B Nth Edge Trigger. Haxxmute
nnm 07151 yCTaHOBKM BPEMEHU NMpoCToS,
Haxmute B [nA nepeMeLLeHuns Kypcopa, YTobbl
BblOpaTb UMdpy 4NA yCTaHOBKNU. [LOCTYMNHbIN
amnanasoH 30 Hc - 10c¢, no ymonyaxuto 100 Hc.

YcTaHoBUTe 3HaYyeHne HoMepa GpoHTa UMMybca
«N» B Tpurrepe Nth Edge.

[MonyyeHne ocumnnorpaMmebl gaxe npu oTCyTCTBUMU
Tpurrepa

MonyyeHne ocunnnorpamMmbl B MOMEHT
cpabaTbiBaHUA TpUrrepa

Mpu cpabaTbiBaHUM TpUrrepa ocumniorpaMMa
bopMmMpyeTcs 0AHOKPaTHO
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100 Hc - 10 ¢, HaXXMuUTe H nnm = , YTOObI
YyCTaHOBUTb UHTEPBAS BPeMeHM 10 cpabaTbiBaHns
Mode Holdoff Apyroro Tpurrepa, Haxmute B , YTO6bI

Holdoff nepemMecTuTb Kypcop Ans Bbibopa Ludpbl, KOTOPYHO
HY>KHO YCTaHOBUTb.

Sensitivity YcTaHOBUTE YyBCTBUTENBHOCTb TpUrrepa

5.3.2 Nornyeckuin Tpurrep (Logic Trigger)

Tpurrep B COOTBETCTBUU C JIOTMYECKNM OTHOLLEHNEM.

B pexxvmMe noruyeckoro Tpurrepa nHGopmaLma 0 HaCTporke Tpurrepa otobpaxkaeTcs B
NpaBoM HUXHeM yrny akpaHa, Hanpumvep, HEETEETETEETERITNINNEEEN | <as0isaer,
yTo TUN Tpurrepa - Logic, norndeckum pexxum - AND, BbiCOKUIN ypoBeHb CH1 1 ypoBeHb

Tpurrepa - 0,00 MB.

CnnCcoK MeHK Norn4yeckoro Tpurrepa:

[MapameTtp JocTynHble Onvcanme

MEHI0 3HaYyeHuns

Mode Logic YcTaHOBKa TuMa 3anycka «JIorM4yecKuim Tpurrep»
AND

Logic OR Bbibop pexuma normyeckoro Tpurrepa

Mode XNOR
XOR

YcTaHOBUTE peXXunm Bxoga Ansa kaHana CH1:
CH1 BbICOKUI YPOBEHb, HU3KWIA YPOBEHb, BbICOKUI 1N
HW3KWUI ypOBEHb, NOAbEM 1 cnaj,.

YcTaHOBUTE peXXnm Bxoga ANnsa KaHana CH2:

CH2 BbICOKUI YPOBEHb, HU3KUI YPOBEHb, BICOKUIA NN
Input HW3KWUI YPOBEHb, NOABbEM U CMag.
Mode (Pexum
BXog4a) YcTaHOBUTE peXXunm Bxoga Ansa kaHana CH3:

CH3 BbICOKUI YPOBEHb, HU3KWIA YPOBEHb, BbICOKUI 1N

HU3KWIA YPOBEHb, NMOAbEM U Cnag,.

YcTaHOBUTE peXXnMm Bxoga ANnsa kaHana CH4:
CH4 BbICOKUI YPOBEHb, HU3KUI YPOBEHb, BICOKUIA NN
HWU3KWI YPOBEHb, NOgBEM U CMaf.
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Goes True

Goes False

Out Mod Is True

\%

Is True =

Is True <

Auto

Normal

Single
Mode
Holdoff

Holdoff

Sensitivity

1. Tpurrep UART

MpvMevaHue: ecnv BbiIGpaH pexum Bxoga Ans
O[IHOrO KaHara «noAbemM» UK «crnagy, Ha Apyrom
KaHarne He MOXeT 6bITb BbiIGpaH Takom e pexnm

CpabaTtbiBaHue, Korga ycnosue npespallaeTcs 13
JTIOXXHOTO B UICTUHHOE.

CpabaTbiBaHue, Korga ycrosve npespaiiaeTcs us
NCTUHHOIO B NOXHOE.

Cpa6aTbIBaHVIe, Korga onnTtenbHOCTb UCTUHHOIO
COCTOSIHMA 6onblue YCTaHOB/IE€HHOI0 BpeMeHU

Cpa6aTbIBaHVle, Korga onnTtenbHOCTb UCTUHHOIO
COCTOAHNA PAaBHO YCTaHOBJIEHHOMY BPEMEHN

Cpa6aTbIBaHVIe, Korga onmnTtenbHOCTb UCTUHHOIO
COCTOAHNA MeHblLLe YCTaHOB/IEHHOIoO BpeMeHN

MonyyeHne ocumMANorpaMMbl faxe npu oTCyTCTBUN
Tpurrepa

MonyyeHne ocunnnorpamMmbl B MOMEHT
cpabaTbiBaHUA Tpurrepa

Mpu cpabaTbiBaHWUM TpUrrepa ocumnnorpaMmma
bopmMumpyeTcs 0gHOKPaTHO

100 Hc - 10 ¢, HaXXMuUTe ﬂ nnm = , 4TObbI
YCTaHOBWUTb UHTEepBan BpeMeHn Ao cpabaTbiBaHUA
apyroro Tpurrepa, K HaxmuTe , YTOGHI
nepemMecTuTb Kypcop ANns Bblbopa uudpbl, KOTOPYO

YcTaHoBUTE YyBCTBUTEJIbHOCTb TpUrrepa

UART — 3TO pexuMm nocneposaTefibHOM CBA3W, UCMOMb3yeMbli Npu nepepaye AaHHbIX
Mexay MK nnn mexay MK n TepmmHanom. CumBon nepepaetca B Buae GperiMa AaHHbIX,
KOTOPbIN COCTOUT 13 1-BUTHOrO HayanbHoro 6uta, 5-8-6UTHbLIX BUTOB AaHHbIX, 1-6BUTHOrO
KOHTPOJIbHOrO 6UTa U 1-2-6UTHbBIX CTONOBbLIX BUTOB.

B pexume Tpurrepa no wuHe UART/ nHpopmMaLma o HacTporike Tpurrepa otobpaxaeTcs

B NMPaBOM HUXHEM Yy aKpaHa, Hanpumep,

Tnn Tpurrepa - UART, ypoBeHb Tpurrepa CH1 - 0,00 mB.

PaboTa c ocumnnorpagom
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CDOpMaT OaHHbIX MOKa3aH Ha PUCYHKe HMXXe.

hit < Bbits ,-\:":5 1bit | 1bit
Start Bit Data Bit Check Bit  Stop Bit

Tpurrep UART

Cnucok meHio UART/RS232 Tpurrepos:

n
apameTp [ocTynHble Onvcanme
MEHHO 3HayeHus
Bus Type UART YcTaHoBKa TuNa 3anycka no wuHe UART/RS232.
CH1 MICTOYHMKOM MYCKOBOro cuUrHana apnsetcs kaHan 1
CH2 VICTOYHMKOM MYyCKOBOro CUrHana ABnseTcs KaHan 2
Source
CH3 VICTOYHMKOM MYCKOBOIro CUrHana fABaseTcs kaHan 3
Input
CH4 MICTOYHMKOM MYCKOBOrO CUrHana aBnseTcs kaHan 4
Normal HopManbHas NoASPHOCTb Nepeaydn gaHHbIX
Polarity
Inverted VIHBepTMpOBaHHasa NONAPHOCTb Nepefayn AaHHbIX
Start CpabaTbiBaHMe Ha HavyabHOM Kagpe nosunuuu.
Error CpabaTblBaHMe Npun 0bHapy>XeHUN Kagpa oLnoKu.
Chk Error CpabaTbliBaHue npun obHapyxeHun Chk Error.
When
Data CpabaTblBaHue No nocnegHemy 6UTy 3agaHHbIX
OaHHbIX.
[Tocne BbiGbOpa 04HOro U3 3TUX YCNOBUIA HAXXMUTE
Configure gnsa BBoga NogpobHbIX HaCcTpoeK.

Pa6oTa c ocunnnorpadpom
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Common
Baud

Start

Custom
Baud:

Stop Bit

Parity
Error

Common
Baud

Custom
Baud

Configure Parity

Chk Common
Error Baud

Custom
Baud

Data Bits

Data

Data
Common

Baud

Custom
Baud

Auto

Mode N |
Holdoff orma

Single

PaboTa c ocumnnorpagom

BbibepuTe 3HaueHne B IeBOM MEHHO.

BbibepuTe ckopocTb nepegayn (Bapbmpyetca ot 50
A0 10 000 000), Haxkumas: [l vm

Bbibepute “1” unun "2”".

Bbi6epute None (HeT), Odd (HeyeTHoe) unu Even
(4yeTHOE)

Bb|6ep|/|Te 3Ha4YeHune B JIeBOM MEHIO.

BbibepuTe cKkopocTb nepegayn (Bapbmpyetca ot 50
£0 10 000 000), Haxkumas [l vm

BbibepeTe Even (yeTHoe) unmn Odd (HeuyeTHoe).

BbibepuTe 3HaYeHne B IEBOM MEHHO.

BbibepuTe ckopocTb nepegayn (Bapbupyetcs ot 50
£0 10 000 000), Haxumas Bl v [

YcTtaHoBuTe 5, 6, 7, 8 6ut

YcTaHOBKa AaHHbIX B COOTBETCTBUM C BUTamMu
OaHHbIX, B guanasoHax: 0-31, 0-63, 0-127 unu

BbibepuTe 3HaYeHne B IEBOM MEHHO.

BbibepuTe ckopocTb nepegayun (sapbmpyetcsa ot 50
£,0 10 000 000), Haxkumas unm .

MonyyeHne ocuuanorpamMmmbl faxe npu oTCyTCTBUM
Tpurrepa

[TonyyeHue ocumnnorpamMmbsl B MOMEHT
Cpa6aTbIBaHI/IF| Tpurrepa

[Mpwn cpabaTtbiBaHWUM TpUrrepa ocuuanorpaMmma
bopmMupyeTca ogHOKPaTHO
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2. Tpurrep 12C

MocnepoBatenbHana wuHa 12C coctout M3 SCL (TakToBble MMMNynbebl) U SDA (maHHble).
CkopocTb nepepauun onpegensetca SCL, a gaHHble nepefpaun onpegensaoTca SDA. Kak
NnoKasaHo Ha PUCYHKe HMXe, ocLunnorpad MoxeT cpabaTbiBaTb Npu 3anycke, nepesanycke,
OCTaHOBKe, NoTepe COeANHEHUSA, KOHKPETHOM apece YCTPOMUCTBA NN 3HAYEHUWN aHHbIX,
a Tak>XXe agpece YyCTPONCTBa U 3HAYEHUM faHHbIX OAHOBPEMEHHO.

B pexuMe Tpurrepa wWuHbl 12C MHGOpMaLMs O HAacTPoMKe Tpurrepa otobpaxkaetcsa B
NpPaBoOM HUXKHEM Yy aKpaHa, Hanpumep, H yKasblBaeT, YTo TUM Tpurrepa

- 12C, ypoBeHb Tpurrepa CH1 - 0,00 mB.

(DOpMaT OaHHbIX MOKasaH Ha PUCYHKe HMXXe.

=\ O C O

SCL

| ey e
] I
] ]
[] ]
[] ]
] I
1 1
] I

i__J | JL__11 I Y
START  ADDRESS R/W ACK DATA ACK DATA TopP
condition condition

Cnincok MeHto Tpurrepa [12C:
[MapameTtp JocTynHble Onvcanme
MEHI0 3HaYeHuns
Bus Type 12C YcTaHOBKa Tuna 3anycka no wuHe 12C.
SCL YctaHoBute SCL
Source SDA YcTtaHoBuTe SDA
Start 3anyck npu nepexofe gaHHbix SDA 13 BbICOKOro
YPOBHSA B HU3KUI NPW BbICOKOM YpoBHe SCL.
When
Restart 3anyck, koraa nepep, ycnoBmeM 0CTaHOBKM
BO3HMWKaeET Apyroe ycnosue cTapTa.
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Stop
Ack Lost
Addr
Addr
Bits
Addr
Adr
Format
Direction
When
Data
Byte
Length
Current
Dat Bit
Format
Data
All Bits
Addr/Data
Auto
Mode N |
Holdoff orma
Single

PaboTa c ocumnnorpagom

CpabaTbiBaHWe npu nepexofe gaHHbix SDA n3
HW3KOro YPOBHS B BbICOKWIA NMPU BbICOKOM YPOBHE
SCL.

CpabaTblBaHMe Npu BbICOKOM YPOBHE AaHHbIX SDA
BO BpeMs Mtoboro NoATBEPXKAEHNS NONOXEHNS
TakKToBOro reHepartopa SCL.

CpabaTblBaHMe Ha BUT YTEHMA UK 3annucKu nNpu
OOCTUMXEeHUN 3aaHHOro agpeca

YcTaHoBUTe BUTbI agpeca Ha «7», «8» unm «10».

YcTaHOBUTE afpec B COOTBETCTBUM C 3a4aHHbIMU
6uTamu agpeca, AnanasoH agpecos 0-127, 0-255,
0-1023 coOTBETCTBEHHO

YcTaHOBKa HanpaBneHns faHHbIX 418 3anucu unu
yTeHus.

[MpuMeyaHwue: YcTaHOBKa HeOCTyMNHa, ecnn Addr
Bits ycTaHOBNEHbI Ha «8».

[Monck 3agaHHOro 3Ha4YeHus gaHHbIX Ha SDA n
cpabaTbiBaHne no ¢ppoHTy Aamna SCL nocnegHero
OuTa 06nacTu JaHHbIX.

YcTaHoBUTE ANNHY 6aliTa faHHbIX, 4OCTYMHbIN
nvanasoH 1-5 6anT.
Haxxmunte ﬂ nnm = , YTOObI YCTaHOBUTb ANNHY

BbibepuTe 6UT gaHHbIX, guanasoH ot 0 fo (anvHa
6aiTa*8 -1).

YcTaHoBUTe ANA AaHHbIX 3HaveHne H, L unmn X (H
mnn L)

YcTaHoBUTE BCE BUTLI aHHbIX PaBHLIMU 3HAYEHWIO,
ykasaHHoMmy B Data

3anyck, Korga ycrnoBus rno agpecy v gaHHbIM
BbINOJIHAKOTCA O4HOBPEMEHHO.

MonyyeHne ocUMNorpaMMbl Aaxe npu oTCyTCTBUN
Tpurrepa

MonyyeHne ocymnnorpaMmMbl B MOMEHT
cpabaTbiBaHUs TpUrrepa

Mpwn cpabaTtbiBaHWMM TpUrrepa ocuunnorpaMmma
dopmMupyeTcs OfHOKPaTHO
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3. Tpurrep SPI

Tpurrep Ans ykasaHHbIX aHHbIX TPV BbINOSHEHUN YCNOBUSA TaM-ayTa. [TIpU ncnonb3oBaHnn
Tpurrepa SPI Heo6xo4MMO yKasaTb MCTOYHUKM AaHHbIX SCL 1 SDA.

B pexume Tpurrepa no wuHe SPI nHdopmMaLms o HacTponke Tpurrepa otobpaxaeTcs
B NPaBOM HVXXHEM Yriy aKpaHa, Hanpumep, ykasbiBaeT, YTo Tun Tpurrepa SPI, ypoBeHb

Tpurrepa CH1 coctasnset 0,00 MB.

Cnuncok MeHto Tpurrepa SPI:

[MapameTtp
MEHH

Bus Type

Source

Time Out

ClockEdge&
Data

LocTynHble
3HaYeHuns

SPI

SCL
SDA

Time out

Clock Edge

LA

Data Bits

Current Bit
Data

All Bits

PaboTa c ocumnnorpagom

OnucaHue

YcTaHoBKa Tuna 3anycka no wuHe SPI.

YctaHoBuTte SCL
YctaHosuTe SDA

YCcTaHOBUTE MUHUMaNbHOE BPEMS, B TEYEHME
KoToporo SCL Jo/mKeH HaxoguTbCs B peXxnmMe
OXWAaHUSA; AOCTYNHbIN gmnanasoH 100Hc-10c.
Haxmute B vnu , YTOObI yCTAaHOBUTb TalM-
ayT, HaxmuTe KB | 4TOGbI MEPEMeCTUTb Kypcop
015 Bblbopa Ludpbl, KOTOPYHO HY>KHO YCTaHOBUTb.

YcTaHoBUTE GPOHT TaKTOBbIX UMMNYSbCOB A
BbIOOPKU gaHHbIx SDA: HapacTatowmm nnm
cnagaroLLlmin.

YcTaHOBKa KonmyecTBa GUTOB CTPOKN CMMBOJIOB
rnocnegoBaTesibHbIX AaHHbIX B Anana3oHe 4-32
HaxaTueMm kHonok [l vnu

YCTaHOBWTE KONMYECTBO BUTOB AaHHbIX B AvanasoHe
ot 0 8o 31 Haxatuem kHorok [E v [ |

YcTaHOBUTE 3HaYeHMe TeKkyLero 6uTta gaHHbix H, L
mnm X (H nnm L).

YcTaHoBUTE BCe BUTbI AaHHbIX Ha 3HaYeHKne,
yKasaHHoe B napameTpe Data
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Mode
Holdoff

4. Tpurrep CAN (onumoHanbHo)

Auto

Normal

Single

MonyyeHne ocuUInorpamMmmel faxe npu oTCyTCTBUM
Tpurrepa

[MonyyeHne ocunnnorpaMmbel B MOMEHT
Cpa6aTbIBaHVIﬂ Tpurrepa

Mpu cpabaTbiBaHUM TpUrrepa ocumniorpaMmMa
bopmMurpyeTCs OAHOKPATHO

CAN (Controller Area Network) — npoTokon nocrieqoBaTtesfibHOM CBA3U MeXAyHapOoaHOM
cTaHpapTusauum ISO.

C nomoubto Tpurrepa wmHbl CAN Bbl MOXETe 3anyCcTUTb ocuunnorpad Ha Havano Kagpa,
TUN Kagpa, naeHtudukaTop, faHHble, naeHTudMKaTop 1 AaHHble, KOHel, Kagpa, Missing
Ack nnu Bit Stuffing Error (owmnbka ctadpduHra, oTnpaska bonee 4yem 5 ogMHaKoOBbIX OUT).
HeobxoaMMo yKasaTb UICTOYHMK CUTHana, TUN curHana 3anycka, ToOYKy BblIOOpKU 1 YacToTy

curHana CAN.

B pexxume Tpurrepa no wuHe CAN nHdopmaumsa o HacTponke Tpurrepa otobpa)kaeTcs B

MPaBOM HUXHEM Yrfy aKpaHa, Hanpumep,

YKa3sblBaeT, 4YTO Tun

Tpurrepa CAN, ypoBeHb Tpurrepa CH1 -126 mB.

Cnuncok meHto CAN Trigger:

[MapameTtp
MEHH

Bus Type

Input

PaboTa c ocumnnorpagom

[ocTynHble 3Ha4YeHns

CAN

Source

Type

CH1
CH2

CAN_H
CAN_L

X
RX

OnucaHune

YcTaHoBKa Tuna 3anycka no wuHe CAN.

CH1 B KauecTBe UCTOYHMKA 3anycKa.
CH2 B KayecTBe UCTOYHMKA 3amMycKa.

dakTndeckuit curHan CAN_H wWunHbI
dakTnyeckumin curHan CAN_L wunHbI

CurHan nepegauu rno curHanbHom nuHum CAN.

MPUHATBIA cUrHan Ha curHanbHom nnHUM CAN.
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Sample Point
Input
Common Baud
Custom Baud
Start
Type
Type (HWXHee
MEHI0)
Condition Configure
ID (HMXHee
MEHI0)
Configure
Data (HU>KHEEe
MEHH0)

PaboTa c ocumnnorpagom

Haxmute [+ N = ,UTODbI YCTAHOBUTb TOUKY
BbIBOPKMK, KOTOpas npeacTasnseT cobon TOUKY B
npegenax speMeHun 6uta. Ocunnnorpad npomssoaut
BbIOOPKY YPOBHSA B1Ta B 9TOM TOYKe. «ToYKa
BbIOOPKU» NpeAcTaBfieHa NPOoLEHTHON fonen
«BPEMEHW OT Hayarna BpeMeHn buTa 40 BpeEMEHU
TOYKM BbIOOPKM» B «BpEMEHU BuTar. [lnanasoH
cocTaBnseT oT 5% Ao 95%.

BbibepuTe 3HayeHne U3 cnucka cnesa.

Haxmute = unm = , UTOBbI yCTaHOBUTb
3HayeHue Baud. JuanasoH cocTasnseTt ot 10 000 go
1000 000.

CoBeT: Bbl MOXeTe BblbpaTb 6nmxailuee 3HavyeHne
B Common Baud, a 3aTeM HacTpouTb €ro B 3ToM
MEHH0.

3anyck B HayanbHOM Kagpe ¢penma gaHHbIX.

Data
Remote
3anyck Ha BblI6paHHOM Kagpe.
Error
Overload
Format BbibepuTe Standard nnun Extend.

Haxwvre Bl nv B ans YCTaHOBKM
ID 3Hauenus, HaxxmvuTe B nns
nepemeLLeHnsa Kypcopa.

Haxwure Bl wv @ , YTO6bI

Byte 3
Lé'ngth 3a4aTb KONMYecTBO OalToOB B
AvanasoHe oT 100 8
Haxxmunte H nnu = [Nl yCTaHOBKM
Data

3HaUYeHsi, HaXMuTe ans
nepemMeLLeHns Kypcopa.
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Condition

Mode
Holdoff

ID&Data

End

Missing
Ack

Bit
Stuffing

Auto

Normal

Single

Configure
(HMXHee
MEH0)

Format

Byte
Length

Data

BbibepuTe Standard nnu Extend

Haxvure Bl wov [J151 yCTaHOBKU
3HauyeHus, HaxkmuTe B Ans
nepemelLeHns Kypcopa.

Haxmute = nnm = , YTObbI
3a4aTb KOIMYecTBO H6alToOB B
avanasoHe oT 1400 8

Haxwvre Bl won B L5 YCTaHOBKM
3HaUYeHMWs1, HaXMuTe s
nepemMeLLeHns Kypcopa.

CpabaTtblBaH/e Ha KOHEYHOM Kafpe Kaapa LaHHbIX.

CpabatbiBaHue npu owmnbke Missing Ack.

CpabatbiBaHue npu owmnbke Bit Stuffing Error.

[MonyyeHne ocumnnorpaMmsl gaxe npu oTCyTCTBUU TpUrrepa

MonyyeHne ocunnnorpamMmMbl B MOMEHT cpabaTbiBaHusa Tpurrepa

Mpw cpabaTbiBaHWUM TpUrrepa ocuunnorpaMmma GopmMmpyeTcs

OOHOKPATHO

5.3.3 [lekoaMpoBaHue LWnHbI (OMLMOHaNbHO)

1. OekogmposaHue UART

Ons pekoguposaHusa curHana UART:

o [Mogkntounte curHan UART kK BXogHOMY KaHany ocuunnorpada.

o HacTpoiiTe NpaBuibHY ropU3oHTaNbHYH U BEPTUKANbHYHO pasBepTKu.

e B MeHo Tpurrepa BblbepuTe Tpurrep no wwuHe, Tvn wuHbl - UART, ycTaHoBuTe
napameTpbl, OCHOBaHHble Ha XapaKTepUCTUKAX CUrHana, npaBWUIbHO 3anycTuTe
CUrHan n nonyumnte ctabunbHoe nsobpaxeHue. NogpobHoe onncaHne cM. B pasgene
5.3.2.1 «Tpurrep UART/RS232». 4. Haxxmute Ans Bbi3oBa NaHenum MeHw. Haxmute
Ha NporpaMmHyto KHonky Decode Ha naHenu, 4Tobbl NEPeKIOYNTLCA B COCTOSAHNE
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ON. Bbibepute 1N wnHbl UART, ycTaHOBUTE NapaMeTpbl UCXOAS U3 XapaKTePUCTUK
curHana. Korpa napameTpbl yCTaHOBMEeHbl MpaBwuiibHO, 6ydeT oTobpa)kaTbCs
MHbopMaLMs, nepefasaemMas CUrHanoMm.

CoBeT: ecnu ecTb nosTopAroLMeca NyHKTbl MEHKO KakK B MeEHKO Tpurrepa, Tak U B MeHIO
nexkoanpoBaHUA, Bbl MOXXeTe YCTaHOBUTb 60N N3 HUX, apyrom 6y,u,eT M3MEeHEH CUHXPOHHO.

MpnmeyaHwue:

o Mcnonb3yiTe BEPXHIO PyuYKy OS5 PEryMpoBKM MOPOroBbIX 3HAUEHWI Tpurrepa
WWHbI 1 AeKOAVPOBaHUSA LNHbI.

o Mpv gekoaupoBaHnm, ecnu A8 napaMmetpa «4eTHOCTb» He YCTaHOBMEHO 3HaUeHue
«HeT» 1 obHapy>xeHa olnbKa KOHTPOSIbHOro 6UTa, B COOTBETCTBYIOLLEN MO3MLUM

6ynyT oTobpaXkaTbCcsa ABe KpacHble METKN OLINOKMN.

Cnncok MeHto pgekopmpoBaruns UART/RS232:

[MapameTp [JocTynHble

OnucaHue
MEHI0 3HaYyeHuns
Bus Type UART YcTaHoBUTe TWN WKHbI gekoanposaHna UART.
Common Baud BbibepuTe 3HauyeHne ns cnucka Baud cnesa.

Haxwure Bl nnn = Ha CEHCOPHOM 3KpaHe,
YTO6bI YCTAHOBUTb 3HAaUYEHNE CKOPOCTHM Nepefayn B
Baud. JnanasoH cocTtasnseT ot 50 go 10 000 000.
CoBeT: Bbl MOXeTe BblbpaTb 6mxanllee 3HaYyeHne B
napameTpe Common Baud, a 3aTeM HacTpouTb ero B
3TOM MEHHO.

Custom Baud

Configure

YCTaHOBUTE WNPUHY OaHHbIX KaXKA0ro Kagpa B
Data Bits COOTBETCTBUM C CUrHANOM. MOXHO yCTaHOBUTb
3HayeHue 5, 6, 7 unu 8.

YCTaHOBUTE PEXWM MPOBEPKM YETHOCTU-HEYETHOCTH
Parity B COOTBETCTBUM C NONAPHOCTHIO, UCMOSb3YyEeMON
CUrHasIoM.
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Binary
Format agilmal YcTaHoBUTE GopmMaT OTOOPaXKEHUS LUNHBbI.
ASCII
Event ON Bbibepute «ON» gna otobpaxkeHnsa Tabnuubl
Table OFF COBbITUIA.

Display

Ecnu k npnbopy nogknoyeH USB-HakonuTenb,
COXpaHUTe AaHHble Tabnuubl cobbITU B dainn
dopmarTa .csv (aneKTpoHHas Tabnumuya) Ha BHELWHEM
USB-Hakonutene.

Save Event Table

ASCII ON

Table OFF BbibepuTte «ON» gnsa otobpaxerusa Tabnuupl ASCII.

2. OekogmposaHue 12C
[Ona pekoanpoBaHus curHana 12C:

e Mogknounte TakToBYHO NMHWMIO (SCLK) 1 nuHmMio paHHbix (SDA) curHana 12C K
BXOZHbIM KaHanam ocuunnorpada.

» HacTpoiiTe npaBunbHyto paseepTKy Mo ropu3oHTanu U BepTuKany.

e B MeHto Tpurrepa Bbibepute Tpurrep no wuHe, BbibepuTe TN WKHbI 12C, 3agante
napameTpbl Ha OCHOBE XapakKTepPUCTUK CUTHana, NPaBuUIbHO aKTUBUPYNTE CUTHaN v
nonyynte ctabunbHoe oTobpaxkeHne. NMogpobHoe onucaHne cM. B pasgene 5.3.2.2
«Tpurrep 12C»

o HaxmuTe A ANS Bbl30Ba MaHeN MeH. HaXXMUTeHa MpOorpaMMHy0  KHOMKY
Decode Ha naHenu, 4Tobbl NepektounTbeA B cocTosiHne ON. Bolbepute TUM LUMHbI
I2C, ycTaHOBUTE NapameTpbl UCXOAA U3 XapaKTepUCTUK CUrHana. Korga napameTpbl
yCTaHOBMIeHbl MNpaBw/bHO, 6ydeT oTobpa)aTbCcs MHbOpMauus, NepedaBaemMas
CUrHasnoM.

CoBeT: ecnu ecTb nosTopAoLMeca NyHKTbl MEHKO KakK B MEHKO Tpurrepa, Tak U1 B MeHIO
nexkognpoBaHUA, Bbl MOXXeTe YCTaHOBUTb N6ON N3 HUX, apyrom 6y,u,eT M3MEeHEH CUHXPOHHO.
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WHTepnpeTaums pacimopoBaHHOM MHGOpMaLLINK:

MHpopmaums
Read Address
Write Address

Data

MprmeyaHwue:

CokpalleHune ®oH

R, Read nnn He oTobparkaeTcs 3eneHblii
W, Write nnn He oTobpaxaetcs 3eneHbii
D, Data, nnn He oTobpaxkaeTcs YepHbIn

o Mcrnonb3yiTe BEPXHIO PYuYKy OS5 PEryMpoBKM MOPOroBbIX 3HAUEHWI Tpurrepa

LWNHbI N AekognpoBaHUA LWNHbI.

o Ecnn ACK (ACKnowledge Character) He BbINOMHAETCS, B COOTBETCTBYHOLLEN NO3UL
Ha ocuumnnorpamme 6yayT oTobpaxaTbCA ABe KpacHble MeTKM OLIMOOK.

Cnncok MeHwo gekoanpoBaHus 12C:

[MapameTp MeH

Bus Type

Display

JocTynHble 3HayeHus OnucaHue

12C

dopmart

EventTable

Save
EventTable

Tabnuua
ASCII

PaboTa c ocumnnorpagom

YcTaHOBUTE TUM LWUNHbI

Binary

Decimal YcTtaHoBuTe dopmaTt oTobparkeHus
Hex LVHbI.

ASCII

ON Bbibepute «ON» onsa otobpaxeHus
OFF Tabnnybl COBLITUNA.

Ecnu k npubopy nopgknoyveH USB-HakonuTtenb,
MOXHO COXPaHWTb AaHHble Tabnuubl CobbITUI B

dann popmaTa .csv Ha BHewHeM USB-Hakonutene.

ON Bbibepute «ON» gnsa otobpaxeHus
OFF Tabnuybl ASCII.
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3. OekoguposaHue SPI

[na npekoanpoBaHua curHana SPI:

MoaknounTe TakToBYHO NMHMKO (SCLK) n nuHuo pgadHbix (SDA) curHana SPI K
BXO4HbIM KaHanam ocuunnorpada.

YCTaHOBUTE MPaBUIbHYHO BPEMEHHYIO PasBepTKy 1 pa3BepTKy Mo BepTUKau.

B MeHto Tpurrepa BbibepuTe Tpurrep no wuHe, Bbibepute TUN WnHbl SPI, 3agante
napameTpbl Ha OCHOBE XapakKTepPUCTUK CUTHana, NPaBuUIbHO aKTUBUPYNTE CUTHaN n
nonyynte ctabunbHoe nsobpaxeHune. lNMogpobHoe onucaHme cM. B pasgene 5.3.2.3
«Tpurrep SPI».

Haxxmute A NS Bbl30Ba MaHeN MeH. HaXMUTe Ha MporpaMMHyto KHOMKY
Decode Ha naHenu, 4Tobbl NepeknounTbea B coctosiHne ON. Bolbepute TUM LUMHbI
SPI. 3apaiiTe napameTpbl B 3aBMCUMOCTW OT XapakTepucTUK curHana. Korga
napaMeTpbl YCTaHOBMeHbl MNpaBwWibHO, 6ydeT oToBpa)aTbCs MHGOPMaLMs,
nepegasaemMas CUrHaaoM.

CoBeT: ecnu ecTb nosTopAroLMeca NyHKTbl MEHKO KakK B MeHKO Tpurrepa, Tak 1 B MeHIO
nexkoanpoBaHUA, Bbl MOXXeTe YCTaHOBUTb No6ON N3 HUX, apyrom 6y,u,eT M3MEeHEH CUHXPOHHO.

Cnncok MeHto gekoamposaHus SPI:

[MapameTp
MEHI0

Bus Type

Configure

[ocTynHble 3Ha4YeHns

SPI

SCLK

Time Out
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OnucaHune

YcTaHOBUTE TUN 4eKogMpoBaHus WnHbI SPI.

BbibepuTe GpOHT TakTOBOro cUrHana B
COOTBETCTBUU C CUIHANOM, COMMNMPYINTE
OaHHble SDA no HapacTalowemy nnu
cnagarowemy GpoHTY TaKTOBOrO CUrHana.

YcTaHOBUTE MUHUMasbHOE BPEMS, B TeYeHMe
KOTOPOro TakToBbIN curHan (SCL) gonkeH
HaxogMTbCA B COCTOSIHMM NMOKOS, Npexage 4Yem
ocumnnorpad HauyHeT Nouck gaHHbix (SDA),
Ha KOTOPbIX MOXHO cpaboTaTtb. [AnanasoH
cocTtasnset ot 30 Hc o 10 c.
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YcTaHOBUTE LWMPUHY OaHHbIX KaX40ro Kagpa
Data Bits B COOTBETCTBMM C CUrHanoM. MoxeT 6bITb
. ycTaHoBMNeHo Mtoboe Lenoe ymcno ot 4 go 32.
Configure
Bit Order BbibepuTe LS First unu MS First gna
COrnacoBaHuUsa cUrHana.
Binary
Format Bgilmal YcTaHoBUTe GopmaT OTOBPaXKEHUA LUNHBbI.
ASCII
EventTable ON Bbl6ep|/lj'e «ON» gns otTobpakeHns Tabnuubl
OFF COObITHA.
Display
Save Ecnu k npubopy nogknoyeH USB-HakonuTesib, MOXHO
COXPaHUTb AaHHble Tabnuubl cobbITUR B dann popmaTta
EventTable
.CSV Ha BHelwHeM USB-HakonuTtene.
ON Bbibepute «ON» ona otobpaxkeHnsa Tabnuubl
ASCII Table OFF ASCIL.
MprmeyaHwue:

o McrnonbsyiTe BEPXHIO PyuYKy ONs PEryMpoBKM MOPOroBbIX 3HAUEHWI Tpurrepa
LWWHBI 1 AeKOAVPOBaHUSA LUMHbI.

o MIyHKT MeHo LS First B MeHto Bit Order (Least Significant Bit First) osHauaer,
YTO HauUMeHee 3HauuMbld OUT NpuaeT nepsBbIM: CrefoBaTeflbHO, Hanpumep,
wecTHaguatepuyHoe yucno, 0x12, nNOCTYyNUT Kak MocnefoBaTefibHOCTb
01001000 B [ABOWYHOM nMpefcTaBneHUn, OyoeT [eKoAupoBaHa Kak obpaTHasd
nocnegosaTenbHocTb 00010010.

4. OekoguposaHne CAN

Ona pekoanpoBaHusa curHana CAN:

o Mogkntoynte curHan CAN K BXOOHOMY KaHany curHana ocuunnorpada.

o YCTaHOBWTE NPaBW/bHYIO BPEMEHHYIO Pa3BepTKY W pasBepTKy Mo BepTUKasm

PaboTa c ocumnnorpagom 95




\erdo sT1200

e B MeHo Tpurrepa Bbibepute Bus Trigger (Tpurrep WuHbl) 1 BbiGepute TUM LUNHDI
- CAN, sapanTe napamMmeTpbl Ha OCHOBE XapaKTepUCTUK CUrHama, npaBuibHO
aKTUBUPYWTE CUrHaN 1 Mofyunte CTabunbHyro KapTuHKY. (O6paTutech K pasgeny
5.3.2.4 «Tpurrep CAN (onunoHanbHo)»)

o HaxmuTe A NS Bbl30Ba MaHEeN MeH. HaXMUTe Ha MporpaMMHyto KHOMKY
Decode Ha naHenu, 4Tobbl NepeknounTbeA B cocTosiHne ON. Bolbepute TUM LUMHbI
- CAN. 3agaiiTe napameTpbl UCXOAsA U3 XapaKTEPUCTMK curHana. Korga napameTpsbl
yCTaHOBMIeHbl MpaBw/bHO, 6ydeT oTobpa)aTbCcs WHbOpMauus, NepepaBaemMas

CUrHanom.

CoBeT: ecnu ecTb nosTopAoLMeca NyHKTbl MEHKO KakK B MeHKO Tpurrepa, Tak U B MeHIO
nexkoanpoBaHUA, Bbl MOXXeTe YCTaHOBUTb N6ON N3 HUX, apyrom 6y,u,eT M3MEeHEH CUHXPOHHO.

WHTepnpeTauna pacwndposaHHomn MHGopmMaLnn:

MHpopmaums

Identifier (MaeHTUdMKaTOP)

Overload Frame (kagp
neperpysku)

Error Frame (kagp owmnbkn)

Data Length code
Data (gaHHble)

Cyclic Redundancy Check
(MpoBepka LUKINYeCKom
N30bITOYHOCTHN)

MprnmeyaHwue:

o Mcrnonb3syiTe BEPXHIOD PYuYKy OSs PErynMpoBKM MOPOroBbIX

CokpalleHune
I, ID unun He oTobpaxkaeTcs
OF

EF

L, DLC unu He oTobpaxaeTcs

D, Data nnu He oTobpaxaeTcs

C, CRC nnu He oTobpaxaeTcs

LWNHbI N AekognpoBaHUA LWNHbI.

®oH
3eneHbin
3eneHbin
3eneHbin
CuHun
YEpHbIN

JonycTumblii:
duroneToBbIn
Owwnbka: KpacHbl

3HayeHun Tpurrepa

e Ecnu ACK (ACKnowledge Character) kagpa [aHHbIX WM yOaneHHoro Kagpa
He BbIMOMHAETCHA, B COOTBETCTBYIOLEN NO3MUUX Ha ocuunnorpamme 6yaoyT
oTOobpaXxaTbCA ABe KpacHbIe MeTKM OLLNOOK.
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o Kaap ownbKuM, yganeHHbln Kagp v Kagp neperpysku 6yayT ykasaHbl B cTonbue
«[daHHble» B TabnuLe cobbITUn (GpeinM faHHbIX He ByaeT naeHTnOULMPOBaH).

Cnuncok MeHto gekoampoaHmns CAN:

Itz [ocTynHble 3Ha4YeHns OnucaHue
MEHI0
Bus Type CAN YcTaHOBUTE TUM WKWHbI 415 AEKOANPOBaHUSA
Binary
Format Bzilmal YcTaHoBUTE dopmMaT OTOBpaXKeHUs LWNHBbI.
ASCII
EventTable ON Bbibepute «ON» gnsa oTobparkeHnsa Tabnumubl
. OFF CObbITUNA.
Display
Save Ecnu k npnbopy nogknoyeH USB-HakonuTenb, MOXHO
EventTable COXPaHUTb AaHHble Tabnuubl cobbiTun B dann popmaTta .csv
(anekTpoHHas Tabnuua) Ha BHewHeM USB-Hakonutene.
ASCII Table 8II§F Etélgﬁpme «ON» ans otobpakeHns Tabnunybl

5.4. Pa6oTta ¢ $YHKLMNOHaNbHbIM MEHIO
Haxmute Ha 3HayoK [J B MpaBOW HUXHeW YacTu obnacTu gucnnes, OTKpoeTcs NaHenb
MeHto. OHa cofepXxuTt 14 dyHKLMOHanbHbIX KHonok: Trig Menu, Acquire, Utility, Display,

Save, Measure, Cursor, Math, Decode, Autoscale, HOR, FFT, XY, P/F.

B HMXXHen npaBon 4YacTu nepefHen naHesnu pPacrosioXeHbl 5 UCNOSHUTESNbHbIX KHOMOK:
Copy, Default, Run/Stop, Single, Autoset

5.4.1 HacTpolika pexxMMoB AnckpeTusaumm (Bbi6opku)

Haxxmute ﬂ , YTOObI BbI3BaTb MaHenb MeHt0. HaxxmuTe kHonky Acquire (C60p AaHHbIX)
Ha naHenun, Acqu Mode, Length, PERF Mode u Intrpl oTo6pa)<atoTcsi B HUXKHEM MEHIO.

Onucanne MeHto Acqu Mode:
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MapamMeTp MeHo | [loCTyrMHble 3HaYeHus

Sample

Peak Detect
(oeTekTMpoBaHue
MUKOB)

Average 4,16, 64,128

DLOW

Refresh Rate

OnucaHne MeHto Record Length:

OnucaHue

HopManbHbIN pexuMm BbIGOPKU.

McnonbayeTca ans oT6opa MakCMManbHbIX

N MUHMMasbHbIX 3HAYEHWN. B 3TOM pexnme
npu6op onpeaenseT BbiCLUME U HU3LINE TOYKM
Ha CMeXHbIX MHTepBanax. MicnonbayeTca

519 0BHapYXEHUss KOPOTKMX BbIGPOCOB B
curHane.

Pexunm BbIGOPKU C yCpeaHeEHNEM
NCNOMb3yeTCA ANA YMEHbLUEHNA CNyYalHbIX
N He BaXHbIX AN USMEPEHUI LYMOB,
NPON3BOAUTCA NMYTEM yCPeAHEHUA 3afaHHOro
nonb3oBaTenieM KonnyecTsa cobpaHHbIX
ocuumniorpaMmm.

YcTaHOBUTE YacTOTy O6HOBNEHMWS
ocuumnnorpamMm. Bbl MoXeTe BKIFOUUTb 3TOT
peXuM, KOrga BaM Hy>KHO HabnopaTe oaHy
ocuunnorpammy.

MapameTp MeHo | [oCTynHble 3HaYeHNs

1000
10K

100K
Length ™

10M
20M
40M
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OnuncaHue
BblbepuTe AnvHYy 3anucu

MpuMeyaHre: MakcuMarnbHas A/IMHa 3anucu
COCTaBndAeT:

¢ 10 M AnAa YyeTblpex KaHasnos;
e 20M onqa oByx KaHanos;

e 40M pgns ogHoro KaHana.
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Onuncanne meHo PERF Mode:

MapameTp MeHo JocTynHble 3HayeHns = OnucaHue
8-6ut
Pexum PERF 12-6ut YcTaHoOBKa BepTUKanbHOro paspetuerHusa AL

14-6ut

OnucaHne MeHto Intrpl:

OnucaHue ‘

[MapameTp MeHo ‘ [ocTynHble 3HaYeHUA
‘ Sinx/x ‘ Mcnonb3oBaHue nHTepnonaumm sin(x)/x
Intrpl
X ‘ VMcnonb3oBaHue NMHENHOM MHTEePNONALUN ‘

WHTepnonsaums — MeTof pacyeTa BHeLWHero Buaa OCUMANOrpaMMbl MO HECKONbKUM
OT06paHHbIM MN3BeCTHbIM TOYKaM CUrHana. Bb|6ep|/|Te NOAXOAALWNI MeTOo 4, UHTEPNoNALUN
B COOTBETCTBUWN C GaKTUYECKUM CUTHANOM.

WHTepnonauusa sin(x)/x: CoegnHeHne To4Yek BbI60pKI/I KpuBbIMU NMHNAMW B COOTBETCTBUN
C MeToAMKOM pacyeTa MNPOMEXYTOUHbIX TOUYeK UHTepnonsaTopa sinc. YHuBepcanbHbIn 1
Haubornee yacTto NUCNOob3yeMbln cnocob MHTepnonAauumn

JIlnHenHas nHTepnonayms: CoefunHeHne To4ek BbI60pKI/I npAMbIMU NTMHUAMMW. 9TOT MeTof

noaxoguT Afs BOCCTAHOBNEHUS MPAMOSIMHENHbIX CUMHANOB, TakUX Kak KBagpaTHaa uam
nMnynbCHaA BOJIHa.
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gl bl Lienoif

PucyHok 4-10 JInHenHas nHTepnonaymus
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5.4.2 HacTpoika cucTeMbl OTOBpaxXeHusa curHana

B cnepytowen Tabnuue faHo onvcaHne MeHo HacTPOMKK oTobpaxkeHusa curHana Display:

[MapameTp MeHo JocTynHble 3HayeHusa | OnucaHue

Dots OTOobBpaxatoTCs TONbKO TOYKM BbIOOPKK
Type [MpOCTPaHCTBO MeXAy COCeAHNMMN TOYKaMM
Vect BbIGOPKM Ha Aucrnee 3anosHAeTcs
BEKTOPHOM GOpMON.
OFF
1 second
. YcTaHOBUTE BpeMS NocnecBeYvYeHns
persist 2 second OCUMMIOrpaMMmbl Ha aKpaHe
Persist&Color S second
Infinity
Color ON BkntoueHme/BbiktoYeHNe GYHKLNN LLBETOBOM
OFF TemMnepartypsbl
Counter ON
BKIHOUNTB/BBIKNOYNUTL YacTOTOMEpP
(yacToToMep) OFF

CTupaeT HaKoMNMeHHble NpeablayLine
ocumnnorpaMMmsl ¢ akpaHa. Ocuwnnnorpad
HayHeT HakanaMBaTb OCLUINOrpaMMbl
3aHOBO

Clear

MepcucteHuns (nocnecBeyeHre akpaHa)
Mpu ncnonbsoBaHUK GyHKLMK Persist (nepcncTeHLmMA) MOXHO CMOAEeNMpoBaTh
addeKT oTobpaxeHUa cUrHana Ha aKpaHe ocuunnorpada ¢ aNeKTPOHHO-Iy4YeBON
Tpy6Koi (3/1T), Korga B pesynbTaTe NoclecBeYeHUs NioMrHopopa 3axsadeHHas
ocuuniorpaMma, NnaBHoO Tepsis APKOCTb, MOCTEMNEHHO UCYe3aeT ¢ aKpaHa npubopa.
B aTOM pexuvmMe, yeM cTapLue ocuunnorpaMma, TEM HUXeE ee SPKOCTb, a HOBble
ocuunnorpaMmbl, HA060POT, BbIBOAATCA Ha 9KpaH B MakCUManbHOM APKOCTH.

1. Haxxmute m , YTOGbI BbI3BATH NaHenb MeHto. HaxmuTe kHorKy Display (Oucnneit).

2. Bbibepute Persist&Color B HUXHEN YacTu MeHHo.

3. BbibepuTe Persist (MepcncTeHLNsa) B NPaBOM MEHHO.
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4. Bblbepute Bpemsa nocnecseyeHusd. Ecnn  ycTaHoBneHo 3HauveHue  Infinity
(BeckoHeYHOCTb), ocuunnorpaMmMbl 6yayT HakannMBaTbCs Ha dKpaHe, He ucyesas
0O Tex nop, noka He 6yaeT M3MeHeHOo BpeMmsA nocnecsevyeHus. Boibepute OFF,
YTOBbI OTKJIOYUTb NOCNEeCBEeYEHNE N OYUCTUTb AUCTINEN.

5. BbibepuTe Clear (OUMCTUTL) BHUXKHEM MEHIO, YTOGLI CTEPETL HAKOMEHHbIE Ha 9KpaHe
ocuunnorpaMmbl. Ocuunnorpad HauyHeT CHOBa HakannvMBaTb OCLMU/MNOrPaMMbl Ha
aKpaHe B COOTBETCTBUU C YCTAHOBNEHHBLIM 3HAYEHNEM BPEMEHN NOCNECBEYEHNS.

Color (LieeT)

dYHKUMA LBEeTOBOM TemnepaTypbl WCMOMb3yeT LBETOBYK rpajauuio Ans yKasaHus
4acToTbl MOBTOPAEMOCTM CUrHana B OaHHOM Touke oKpaHa. [opsiuve LBeTa, Takue Kak
KpacHbI |/ XenTblii, YKa3blBalOT Ha 4YacTo npoucxodsiime cobbiTusa, a 6onee xofnoaHble
LBeTa, Takne Kak CUHWUIA / 3eNeHbI, YKasbiBaloT Ha PeaKo Npoucxoadllne cobbiTus.

Monoomi & [oprm®

1. HaxxmuTe , 4TOObI BbI3BaTb NaHesnb MeHt0. Haxxmute kHonky Display.
2. Bbibepute Persist&Color B HUXHEM MeHIO.

3. Beibepute Color B npaBoM MeHto, Bbibepute mexay ON/OFF.
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LS

PucyHok 4-11 dyHKUMA LBETOBOW TeMNepaTypbl BKIOYEHa
CueTymk (YacToTomep)

9TO 6-3HaYHbI OfHOKaHaNbHbIA YacToToMep. OH MOXeT M3MepsATb TOMbKO YacToTy
3anycka no kaHany. [luanasoH 4acToT cocTasnseT oT 2l 0 MOJIHO NOI0Chk! MPOMNYCKaHWS.
YacToToMep MOXeT 6blTb BK/HOUEH TOSIbKO B PeXuMe 3arycka no GppoHTY OAMHOYHOMO
Tpurrepa. MokasaHna YacToToMepa 0TOGPaXaroTCs B MPaABOM HUXKHEM Yriy aKpaHa.

STanbl paboTbl:

1. WenkHute m , LWeNKHUTe nporpaMMHyto KHonky Trig Menu Ha naHenwu,
ycTaHoBUTe TUM Tpurrepa Single, ycTaHoBUTe pexum Tpurrepa Edge, Bbibepute
NCTOYHUK CUrHana.

2. WenkHute m , HaXkmute kHonky Display.
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3. Bbibepute Counter, yctaHoBute ON nnn OFF B HUXKHEM MEHIO.
dopmat XY

Haxmute m ON5 BbI30Ba MaHenn MeHto. HaxmuTe Ha nporpamMMmHyto KHorky XY Ha
naHenu, 4tobbl NnepeknounTocs B coctosiHme ON nnu OFF.

MeHnto XY:
DYHKLNSA MEHIO [ocTynHble 3HayeHuss | OnucaHue
BknoyeHme/BbIKNOYEHNE NOTHOIKPAHHOIO
Full Screen ON / OFF / P

npocMoTpa B pexunme XY

3TOT dopmaT NPMMeEHMM ToNbKo K KaHany 1 u kaHany 2. Mocne BbiGopa dopmaTta
oToBpaxeHnss XY KaHan 1 oTobpa)kaeTcs Mo ropu3oHTanbHOM OcW, a KaHam 2 - o
BEPTMKabHOW; ocuminorpad ycTaHaBIMBaeTcsa B peXunM Bblbopku 6e3 Tpurrepa: faHHble
0TOGpaXatoTCs B BUAE APKMX TOYEK.

Bce pyyku ynpasneHns paboTaroT crefyolnum o6pasom:

 Korga ropuT kHomnka HOR, BEPXHSAA U HUXKHAS PYYKW UCMOMb3YHOTCS A8 YCTaHOBKM
FOPU3OHTAsIbHOW LKasbl 1 MOMOXEHNS.

o Korga roput ogHa 13 KHOMOK KaHara, BEPXHAA U HUXKHAA PYUYKU UCNONb3YHOTCA A4
YCTaHOBKW BePTUKabHOM LLKabl N NOSIOXEHUSA.

Cnepytowwime GyHKLUN He MOryT paboTaTtb B popmaTte XY:
e OMNopHbIe UKW BblYUCIIEHHbIE OCL MO PAMMBI.
* Kypcopbl
 YnpaBneHue Tpurrepom
e BMNo®

STanbl paboTbl:
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1. Haxkxmute m , YTOObI BbI3BaTb MaHeslb MeH. Haxmunte Ha knasuwy XY Ha naHenu,
YTObbI NEpekNtoUnTLCHA B cocTossHMe ON.

2. YT06bl cpenatb pexuM XY MOMHOSKPaHHbIM, BblbepuTe B HUXHEM MeHIo MyHKT Full
Screen *ON.

5.4.3 CoxpaHeHune ocuunnorpamMmm

Ha>xaB KHOMKY Save, Bbl MOXeTe COXPaHUTb OCLUNIOrpaMmMy, HACTPOMKN OCLUNNOrpaMmbl,
I/I306pa)KeHI/IFI 9KpaHa, 3anncaTtb U KNOHUPOBATb OCUUNNIOrpaMMy.

OnucaHne MeHo bYHKLUMN cOXpaHeHUA NokasaHo B cnepytoLlen Tabnuue:

®YHKUNA MEHIO JocTynHble 3HayeHns | OnucaHue

BbibepuTte TUN coxpaHeHus

Wave
OcumunnorpaMmma
Configure HacTporiku
Type
Image M306paxeHune akpaHa
Record Mokapposas 3anucb
Clone KnoHunposaHue

Ecnu BbiGpaH Tun Wave, MeHio BbIraanT credyowmnm obpasom:

[na xpaHeHUs BO BHYTPEHHEN NaMATH
npubéopa MOXHO UCMOb30BaTb TOMbKO

Type Wave Format ¢opmar .BIN. s coxpaHeHUs Ha BHELUHNX
Hocutenax dopmat MoxeT 6bITb BIN, TXT
nnn CSV.

CH1
CH2 Bbibepute ocumnnorpaMmmy, KOTopyro
CH3 Heo6x0AMMO coxpaHuTb. (Ecnu

Source CHa onpefenieHHbIN KaHan BbIK/OYEH,

Math COOTBETCTBYIOLWNIA NYHKT MEHIO ByaeT
(MathFFT) OTKIIO4EH).
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Object & Show

Save

Storage

Ecnu Bblb6paH Tun -

Configure

Save

Object

Show

Close All

Internal

External

OT WaveO
no Wave99

ON
OFF

BbibepuTe agpec, Ha KoTopblin bygeT
CoXpaHeHa ocuunorpamMmmMa nam ¢ KoToporo
OHa bypneT Bbi3BaHa.

BbI30B ocLmnnorpaMmbl U3 NaMaTH Ha
aucnnewn, unu yaaneHune Bbl3aBaHHOM
ocumnnorpaMmmsl ¢ gucnnes. Ecnu eeibpaHo
3HayeHne ON, 1 no ykasaHHOMY agpecy B
namsaTu cofepxaTtcs faHHble, Ha aucnnee
oTobpasuTca ocuunnorpamMma, a agpec

1 cooTBeTCTBYlOWas nibopmauma oyayT
rokasaHbl B TeBOM BEPXHEM Yriy AUChes.
Ecnv paHHbIn agpec He COAePXUT OaHHbIX,
Ha gucnnee nosBuTCA cooblieHne «None is
saved»

3akponTe BCe oCLUNNOrpaMmel,
XpaHsflwmecs B agpece obbekTa.

CoxpaHuTb ocuunnorpaMmMmy UCTOYHMKaA Mo
BblI6paHHOMY agpecy.

Hes3aBnCKMMO OT TOro, KakoW TUM COXPaHeHUs
yCTaHOBMEH B MeHIO Type, Bbl MOXETe
COXPaHUTb ocuMANorpaMmmy, NPocTo

HaXxaB Ha nNaHenun kHonky Copy B ntobom
NMosb30BaTeNbCKOM UHTepdence.

COXpaHUTb BO BHYTPEHHEE XpaHuamLe.

CoxpaHeHune ocumnnorpamMmmbl Ha BHELLHUI
USB-HakonuTesb. B aToM cnyyae ums
danna MoXxHo pefakTuposatb. Gann
ocumnnorpaMmmbl BIN MoxeT 6bITb OTKPbIT
nporpaMmMow aHannsa ocLUuIorpamMm.

Configure, MeHtO BbIFNSANUT CrepyolmnmMm obpasom:

Setting0

Setting19

PaboTa c ocumnnorpagom

BblbepuTe agpec coxpaHeHs HacTPoeK B
namAaTn ocumnnorpada
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Load 3arpysuTb COXpaHeHHble paHee HacTPONKKU
13 BblbpaHHOro agpeca

Ecnu BbiGpaH TUN Image, MeHto BbIrAANUT CleayroWwmum obpasom:

CoxpaHeHMe TeKyLLero n3obpaxeHuns c
ancnnes. ®ann MoxeT 6bITb COXpaHeH
ToNbkO Ha USB-HakonuTene, noaTomMy nepes
Save CcoXpaHeHneM HeobXoaUMO NOACOeANHNUTb
ero k ocuunnorpady.

MMs dparina MOXHO pefakTuposaTb. ®ann
coxpaHsieTca B popmaTte BMP.

CoxpaHeHvie 1 BbI30B OCLMINOrpamMmbl

Ocumnnorpad MoxeT xpaHuTb 100 ocuwniorpamMm, KoTopble MOryT oTo6paxaTrbes
OLHOBpPEMEHHO C Tekyuwlein. CoxpaHeHHass ocuwiiorpaMMa He MoXeT 6bITb
oTperynuposaHa.

CoxpaHeHme BO BHYTPEHHIOK NMNaMATb.

Onsa Toro 4ytobbl coxpaHuTb ocuunnorpammy CH1, CH2 n Math B agpec 1, Heobxoanmo
BbINOJIHUTb CriefytoLlme Wwaru:

1. BknouuTe kaHanel CH1, CH2 n Math.

2. Haxmwute ﬂ , UTOObI BbI3BaTb MaHeslb MeHI0. HaxXMuTe KHOMKy Save.

3. CoxpaHeHue: Bbibepute Type B HUXHEM MeHIO, BbibepuTe Wave B MeHto crieBa.
4. BblbepuTe Storage B HUXHEM MeHIO, BbibepuTe Internal B npaBoM MeHto.

5. BblbepuTte Source B HUXHeM MeHto, Bbibepute CH1, CH2 1 Math B npaBom MeHto.

6. Bbibepute Object & Show B HUXHeM MeHto, BblibepuTe Wavel B KayecTBe agpeca
obbeKkTa B MeHIO cneBa.

7. BblbepuTe Save B HUXHEM MEHIO, YTOObI COXPaHUTb OCLMIIOrpaMMy CUrHana.
8. BbI3oB ocuwmanorpaMmmbel ns namatu: Beibepute Object & Show B HUXHEM MEHIO,

Bblbepute Wavel B 1eBOM MeHt0. B npaBoM meHto Bbibepute Show = ON, 6yaeT
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nokasaHa ocLuM/forpaMma, COoXpaHeHHasi B 9TOM ajpece, a HoOMep agpeca U
cooTBeTCTBylOWaA MHPopMaLms 6yayT oTobpa)kaTbCsi B JIEBOM BepxHem yriy
aKpaHa.

CoxpaHeHme BO BHELLUHIOK NaMATb.

[ns Toro, 4ytobbl coxpaHuTb ocuunnorpammy kaHanos CH1 n CH2 Ha USB-HakonuTtene B
Buae danna BIN, HEO6XO4UMO BbINOMHUTL CReAyoLne Waru:

1. BkntoumnTe kaHanbl CH1 n CH2.

2. Haxmute , 4Tobbl BbI3BaTh NaHeNb MeHO. HaxmuTe KHomKy Save (CoxpaHuTb).
3. CoxpaHeHue: Bblbepute Type B HUXXHEM MeHIO, BblibepuTe Wave B MeHIo crieBa.
4. BbibepuTe Storage B H/UXHEM MeHIO, BblibepuTe External B npaBoM MeHto.

5. Bblbepute Type B HUXHeM MeHi, BbibepuTe BIN B npaBoM MeHO B KayecTBe
dopmara damnna.

6. Bblbepute Source (MICTOYHMK) B HUXHEM MeHto, oTMeTbTe CH1, CH2 B npaBom
MEHIO KakK MCTOYHUKW COXPaHEeHUS.

7. BbibepuTe Save (CoxpaHUTb) B HUXHEM MeHIO, MOSIBUTCHA K/aBuaTypa BBOAA,
ncnonb3yemas Ans pefakTUpOoBaHNUA UMeHn daina. Mo yMonyaHuo Ucnonbayercs
VMS TeKyLLe CUCTEMHON AaTbl U BpeMeEHW. HaxxmuTe KnasuLLy Ans noaTBepXA4eHus.

HanomuHaHue: ®ann ocumnnorpammbl BIN MoxeT 6biTb OTKPbIT Ha K nporpaMMHbIM
obecrneyeHneM AN aHanmsa oCLUINorpaMm.

CoBeT: HesaBMCMMO OT HaCTPOEK MEHK COXpPaHeHUs, Bbl MOXETe COXpPaHUTb
ocuunnorpaMMmy, MPOCTO HaxaB KHoOMKy naHenn «Copy (KonuposaTb)» B No60M
nonb3oBaTeNnbCKoM UHTepdence. Ecnm B MEHO COXpaHeHUs YCTaHOBMEHO 3Ha4veHue
«External (BHelWwHWIA)», HeobxoaMMO ycTaHoBUTb USB-aunck.

CoxpaHeHme TeKkyuiero I/I306pa)KeHI/1ﬂ c oucnnesa

N306paxeHne okpaHa MOXET XpaHWTbCH Tofibko Ha USB-gucke, moaToMy cregyet
MOAK/MOYMTb €ro K Npuéopy.
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1. YctaHosute USB-guck: BctaBbTe USB-guck B Mopt USB Host

W

2. Ecnv B NpaBoOM BepxHeM Yriy aKpaHa oTobpaxaeTcs 3HauyoK , USB-guck
ycrnewHo ycTtaHoBneH. Ecnn USB-guck He pacnosHaH, nonpobynTte ero
oTdopmaTnpoBaThb.

3. Mocne ycTaHoBkyM USB-gucka Haxmute m , UTO6bl BbI3BaTb MaHesb MEHH.
HaxmuTe Ha naHenu KkHOMKy Save (CoxpaHuTb), B HUXHEN YacTu aKpaHa
0TOBPA3sUTCS MEHIO COXPaHeHMs.

4. Bbibepute Type (Tun) B HUXHEM MeHI0, BbibepuTe Image (M306paxeHne) B MeHo
cnesa.

5. BbibepuTe Save (CoxpaHUTb) B HUXHEM MeHIO, MOSIBUTCSA K/aBuaTypa BBOAA,
ncnonb3yemas Ans pefakTUPOoBaHNUA UMeHn daina. Mo yMonYaHuo UcnonbayeTcs

UMSA  Tekyllel CUCTEMHOM p[aTbl WM BpemeHW. BbibepuTe Knasuwy Ha =
KnasmaType A NoATBepXKAeHus.

TpeboBaHua kK USB-gncky

MoppepxuBaembln dopmaTt USB-gucka: damnosan cuctema FAT32, pasmep 6noka
pasMeLLeHnsa He MoxeT npesbiwaTtb 4K, Takxe nogaepxusaetca USB-Hakonutens. Ecnn
USB-guck paboTaeT HernpasuibHO, oTGopmMaTUpynTe ero B noggepxusaemMoin Gopmar v
NMOBTOPUTE MOMbITKY.

[MokagpoBas 3anucb U BOCNPOM3BeLeHNe OCLLUIIorpaMmmMbl

Haxmute ﬂ , UTOObl BbI3BaTb MaHeNb MeHw. Haxmute kHomky Save (CoxpaHuTb).
Bbibepute Type (Tvn) B HUXXHEM MEHIO, B MEHIO creBa BblbepuTe Record (3anuce).

dyHkuma Wave Record MOXeT 3anucbiBaTb TeKyLLyr ocuunnorpammy. Bbl MoxeTte
YCT@HOBUTb WHTEpBan MeXxAy 3anucaHHbIMM Kagpamu B guanasoHe 10 mc - 10 c.
MakcumanbHoe yncno kagpos gocturaet 1000, U Bbl MOXeTe MOMYYUTb NydLWnin apdekT
aHanusa c O¢yHKUMeln BOCMpousBefeHUa W XpaHeHud. EcTb ABa Buaa CoOXpaHeHus:
BHYTPEHHWUIN U BHELUHUN.

3anuco BO BHYTPEHHKOO NaMATb

Mpu 3anMcu Bo BHYTPEHHIOK MamsTb, MeHlo Wave Record copepXuT yeTblpe pexuma:
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OFF, Record, Playback un Storage (Bbikn, 3anuck, BocnpounssegeHue n XpaHeHue).

Record (3anuck): 3anuck ocumnnorpaMmbl B COOTBETCTBUM C MHTepBaJZIOM OO0 Tex Mnop,
NMOKa OHa He AOCTUrHeT KOHe4YHOoro Ha6opa Kaapos.

MeHto 3anucu (BHyTpeHHﬂﬂ namsTb) BKOYaeT cnepywuine anieMeHTbl:

[MapameTp MeHo JocTynHble 3HayeHusa | OnucaHue

OFF 3aKpbITb QYHKLMKO 3anncKu ocumnorpaMmm
Record HacTponka 3anuncu
Mode o
Playback HacTpolika BocnpounssegeHus
Storage HacTporka xpaHmnuwia
End frame Haxxmute nnu = , YTOGbI BbIbpaTh

KOSIMYeCcTBO KaapoBs Ans 3anucu (1 - 1000)
Record mode

FrameSet
Haxxmute nnu = , UTOBbI BbIOPaATh
Interval WHTEpBan Mexay 3anuMcanHbIMK Kagpamu (10
mc - 10 ¢)
ON O6HOBATL OCUMANOrPaMMy BO BpeMs
Refresh 3anucu
OFF
OcTaHoBKa 06HOBEHUA
Pl HauaTb 3anucob
Operate ay a4a a
Stop OcTaHOBUTb 3anunchb
MprnmeyaHwue:

3anucblBaloTcA ocuuiorpaMMbl M U3 KaHvana CH1, n u3 kawana CH2. Ecnu kaHan
OTK/MIOYaeTCA B MpoLecce 3anucK, 3anucaHHylo OocLMAnorpaMmy He yaacTes
BOCMPOUN3BECTM.

BocnpownseeneHue: BocrnponssegeHe 3annucaHHom Unm cCoxXxpaHeHHoM ocumnnorpamMmel.
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MeHto BocnpounsseneHNsa BKKOYaeT CneaytoLime afieMeHTbl:

[MapameTp MeHo JocTynHble 3HayeHusa | OnucaHue

Haxxmute nnu = , UTOBbI BbIGPaATh
Start frame HOMEP HayasNbHOro Kaapa s
BocnpouseegeHus (1 - 1000)

Haxxmute nnu = , YTOObI BbIGpaTh
End frame HOMEP KOHEYHOrO Kaapa Ans
BocnpousseaeHus (1 -1000)
Playback Mode
FrameSet Haxmure nnm = , UTO6bI BbIGPATH
Cur frame HOMep TeKyLLero Kagpa ans
BocnpounseegeHus (1 - 1000)

Haxmunte nnu = , YTOObI BbIOPATH
Interval WNHTEepBan Mexay BoCnpon3BoAMMbIMU
kappamu (10 mc - 10 ¢)

HenpepbiBHOE BOCMpoOV3BeAeHe

Loop
ocuunaorpaMmmbl
Play mode
Once OJHOKpaTHOE BOCMpPOn3BeaeHmne
ocuuMnaorpaMmmbl
Play HauaTb 3anucob
Operate
Stop OCTaHOBUTb 3anunchb

Storage (CoxpaHeHue): CoxpaHeHWe TeKyliell BOJSIHbl B COOTBETCTBUM HaCTpoMKamu
HavasibHOro Kagpa 1 KOHEeYHOro Kagpa.

MeHto XxpaHunuila BKNoYaeT cnefyrolmne aneMeHTbl:

[MapameTp MeHo JocTynHble 3HayeHusa | OnucaHue

Haxxmute nnun = , YTOObI BbIOPaTH
Storage Mode Start frame HOMep HauasnbHOro Kaapa Ans
BocnpounseegeHus (1 - 1000)
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Haxxmute nnun = , YTOObI BbIOPaTH

Frame Set End frame HOMeEp KOHEYHOro Kaapa Ans

BocnpounseeeHus (1 - 1000)

CoxpaHeHune danna 3annucu ocumnnorpaMmmbl

Save
BO BHYTPEHHIOIO MamATb
Load 3arpyska ¢anna 3anMcu ocuunnorpamMmel 13
namaTu
YTobbl 3anmMcaTb OCLUAMOrpaMMy BO BHYTPEHHIOK MaMsATb, BbINOMHUTE creaytoume
nencTeus:

1.

2.

3.

10.

Haxmute ﬂ , YTO6bI BbI3BaTb NaHe b MeH0. HaxmuTe KHoMKy Save (CoxXpaHuTb).
BbibepuTe Type (Tun) B HUXHEM MeHO, B MEHIO clieBa BbibepuTe Record (3anuch).
Bbibepute Mode (PexuMm) B HUXHEM MeHto, BbibepuTe OFF B NpaBoM MeH!o.

B HMXXHeM MeHto BbibepuTe Storage = Internal.

Bbibepute Mode (Pexunm) B HUXHEM MeHto, BbibepuTe Record (3anuck) B npasom
MEHHO.

Bbibepute FrameSet B HMXHEM MeHKO, ycTaHoBUTe End frame 1 Interval B npasom
MEHIO.

B HUXXHEM MeHIo ycTaHoBuTe napameTp Refresh (OGHOBUTD).
B HuXXHeM MeHto BbibepuTe Operate = Play.

BbibepuTte Mode (Pexum) B HUXHEM MeHI0, BbiGepuTe Playback (BocnpoussepeHue)
B NpaBoOM MeHto. YcTaHoBUTe FrameSet n Playmode, Bbibepute Operate = Play.

YTo6bl COXpaHUTb 3anMucaHHy ocuuninorpammy, Bolbepute Mode (Pexum) B
HUXHEM MeHo, BbiGepute Storage (XpaHunwuiie) B npaBoM MeHw. Bbibepute
FrameSet B HMXHeM MeHtO, 4TOObl 334aTb [[ManasoH KagpoB AJIA XPaHeHus,
BbibepuTe Save (COXpaHUTb) B HUXKHEM MEHHO.
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11. YTOb6bl 3arpysuTb ocuUWIIOrpamMMy W3 BHYTPEHHen namsATu, Bblbepute «Load
(3arpyanTb)» B HUXKHEM MeHI0, 3aTeM BblbepuTe Playback pexuma Mode, yTo6bl
npoaHann3npoBaTb ocLUIorpamMmy.

MpumeyaHue: npu BOCNPOU3BELAEHUN OCUUANOrpaMMbl  QYHKLUUW  OUCKPeTU3aLuu,
Tpurrepa nnun OTO6pa)KeHI/1ﬂ HeOOCTYMHbI.

3anncb Ha BHELHWI HakonuTesb
B sToM cnyyae Wave Record cogepxut asa pexxuma: OFF, Record.

MeHIo «3anucb» (BHELLIHee XpaHWUnuLLLE) BKIOYAET CleayroLne 3feMeHTbI:

[MapameTp MeHo JocTynHble 3HayeHusa | OnucaHue
Mode OFF 3aKpbITb QYHKLMO 3aMUCKU OCLMANOrPaMMbl
Record YCTaHOBUTb MEHIO 3anncu OCLLUNIOrpamMmel
Haxmunte nnu = , YTOObI BblbpaTh
End frame KONNYecTBO KaapoB Ass 3anucu (1- 900
000)
Record mode Haxmute w , UTO6bI BbIGPATH
FrameSet Interval WHTEpBan Mexay 3anucaHHbIMK Kagpamu (10
Mc - 10 ¢)
Infinit 3anunck gnutca 6eCKOHeYHo [0 Tex rnop, noka
y HOCUTENb AaHHbIX He 3anofIHUTCA
ON O6HOBNATbL OCLUAOrpaMMy BO BpeMs
Refresh OFF 3anucu
OcTaHoBKa 06HOBEHMA
Pl HauaTb 3anucob
Operate ay auarb sanuc
Stop OcTaHOBUTb 3anunchb
MprnmeyaHwue:

3anucblBaloTcA ocuuiorpaMMbl M U3 kaHana CH1, n u3 kawana CH2. Ecnu kaHan
OTK/MOYaeTCA B MpoLecce 3anMucK, 3anucaHHyo OocUuanorpammy He yaacTes
BOCMPOU3BECTM.
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YT06bI

3annucatb ocuunnorpaMmmy BO BHELWHKOK MNaMATb, BbINOMHUTE cClieayrouine

nencTeus:

1.

2.

3.

Haxmute ﬂ , UTO6bI BbI3BaTb NaHe b MeH0. HaxmuTe KHoMKy Save (CoxXpaHuTb).
BbibepuTe Type B HUXHEM MeHI0, B MeHI0 clieBa BbibepuTe Record (3anuce).
Bbibepute Mode (PexuMm) B HUXHEM MeHLo, BbibepuTe OFF B NpaBoM MeH!O.

B HUXXHEM MeHIo BbiGepuTe Storage (XpaHunuie) = External.

Bbibepute Mode (Pexunm) B HUXHEM MeHIo, BbibepuTe Record (3anuck) B npaBom
MEHHO.

Bbibepute FrameSet B HMXHEM MeHK, ycTaHoBUTe End frame u Interval B npaBom
MeHo. Ecnv Bbl XOTWTe 3anucbiBaTb OCUMANONPaMMy Ha BHELWIHWUA HOCUTENb
6eckoHeuHo, BbibepuTe Infinity B npaBoM MeHIO, B KOHLLE Kagpa 0TobpasnTcs «-».

B HMXXHEM MeHto ycTaHoBUTe napameTp Refresh.

B HuXXHeM MeHto BbibepuTe Operate = Play.

BocnponssepeHune ocuunnorpaMmmsl Ha MK

MopknounTe BHELHee YCTPOWCTBO K KoMMbtoTepy, n ¢ann wave_record_0.bin 6ygeTt
3anuncaH Ha Hero. OTKpoWTe NporpaMmmMHoe obecrneyeHue Ha MK 1 BbINONHUTE criegytoLune
OencTBus, 4Tobbl BOCNPOU3BECTU OCLUIIIOrPaMMYy.

Bbibepute Communications = Auto Player

Haxmwute Transform recording waveform from machine (Mpeo6pasoBaTh
ocuunnorpamMmy 13 ocumnnorpada)

. JobasbTe NnpeobpasoBaHHble dansbl.

YCTaHOBUTE peXxXnM BOCMPOU3BEAEHUSA U BPEMEHHYHO 3aLepPXKY.

HaxXMuTe 3eneHyto KHOMKYy B fleBOM yrny, yTObbl HayaTb BOCnpownssegeHne
ocuunnnorpamMmmbl.
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Communi catlons BESELEEONN CIE

Pnrts-Settings
28] Get Data Ctrlth

E{?ﬂ Continue Data Download
| Stop Data Download

&
g Anto Flayer

ERem-:nte Control (USE and LAN Supported)

Irarstoen recardng
ikl b woll ramalenmnd e warelonn (am i e

L by Flvpst

Emgin &n mlay heck

PucyHok 4-19: BocnpoussegeHue ocumnnorpammel Ha MK

5.4.4 HacTpoWKa BCcromMoraTtesibHbIX CUCTEMHbIX GYHKL U

Config (KoHourypauus)

Haxxmute m , UTOBbl BbI3BaTb MaHenb MeHw. Haxmwute kHonky Utility (YTunura),
BblbepuTe Function (PyHKLMA) B HUXKHEM MeHIO, BbibepuTe Configure (HacTpouTb) B MeHIO

cnesa.

B crnepytowen Tabnvue npuBeneHo onnmcaHne 31eMeHTOB MeHI0 HAaCTPONKN KOHGUrypaumun:

OnucaHue

[MapameTp MeHo JocTynHble 3HaYeHnA

Language BbiGepuTe A3bIK OnepaLnoHHOM CUCTEMDI.
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Set Time

KeyLock

About

Display (Oucnnein)

Display SEF
Hour Min

Day Month

Year

Bk/toUeHne/BbIKIOYEHE 0TOBpaXKeHNs
natbl

YcTaHOBKa BpeMEHMU: YacCbl/MUHY ThI
YcTaHoBKa faTbl: AeHb /Mecsl,
YcTaHoBKa roga

BrokupoBKa BCeX KHOMOK.
[Onsa pasbnoknpoBku: Haxxmute KHornky HOR,
3aTeM HaxmuTe Trigger, noBTOopuTE 3 pasa.

[MokasaTb cepuiHbIN HOMep, BEPCUIO U
KOHTPOJIbHYIO CYMMY

Haxxmute m , UTOBbl BbI3BaTb MaHenb MeHw. Haxmwute kHonky Utility (YTunwura),
BblbepuTe Function (PyHKUMS) B HUXHEM MeHHO, BbibepuTte Display (Oucnnei) B MeHo

cnesa.

B cnegyrouten Tabnuue npvBeAeHO ONncaHne aNeMeHTOB MeHIO HaCTPOMKU AucCnes:

[MapameTp MeHo

BackLight

Graticule

,D,OCTyI'IHbIe 3Ha4yeHuna

0% - 100%
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Batter ON BkntoyeHne nam BbIKtOYEHNe oTobpaxkeHus
y OFF Ha gucnnee cTatyca 6atapeu
Menu Time OFF, 5¢ - 30c YcTaHOBKa BPEMEHU NCYE3HOBEHNSA MEHIO

Adjust (HacTpowika) HaxmuTe , 4Tobbl Bbi3BaTb NaHeNb MeH. Haxmute kHonky Utility
(YTunuta), Boibepute Function (OyHKLUS) B HUXKHEM MeHto, BbibepuTe Adjust (HacTpoiika)
B MEHIO cneBa.

B cnepyrowen Tabnuue npvBeAeHOo onnucaHne aIeMeHTOB MEHIO HAaCTPOMKK ocuunsiorpada:

[MapameTp MeHo Onuncanune

Self Cal MpoBeneHne npoueaypbl caMoKanubpoBKu

Default Bbl30B 3aBOACKMX HAaCTPOEK

ProbeCh MpoBepka NpaBnIbHOCTM COrnacoBaHnsA NPOGHNKOB

Self Cal (CamokannbpoBska)

Ecnv MsMeHeHMe TemnepaTypbl OKpyXalolen cpefdbl AOCTWraeT WAU MNpeBblaeT
5°C, OS85 NOJyYeHUsi HavBbICLLEro YPOBHA TOYHOCTU CliefyeT BbIMOMHUTL NpoLenypy
CcaMoKasIM6poBKM.

Mepepn BbINOMHEHMEM MpoLefypbl CaMOKaiMbpPOBKM OTCOEAMHUTE BCE MPOGHUKM UK
npoBofa OT BXOAHOro pasbema. Haxmure , UTOBbI BbI3BaTb NaHeslb MeHo. HaxmuTe
KHonky Utility (YTunuTta), Bbibepute Function (PyHKLMA) B HUXKHEM MeHIO, BbibepuTe Adjust
(HacTpolika) B MeHto crieBa.

Ecnn Bce rotoBo, Bbibepute Self Cal B HMXHEM MeHO, 4TOObl HauyaTb npouenypy
camMokannbposku npubopa.

ProbeCh. (Mposepka npobHmKa)
Onepauua npoBOAMTCA ANA MNPOBEPKM COrMacoBaHWs 3aTyxaHuWs MnpobHuKa C
ocumnnorpadomMm. Bo3moxHbl 3 pesynbTaTa MPOBEPKM: NEpPEKOMMEeHcauns, XxopoLlas

KOMMeHcauna n HegokoMneHcauns I'|p06HI/IKa. B cooTBeTCTBUM C pesynbTaTamMu NPoBepKu
nonb3oBaTeslb OO0JIXeH HacCTpOoWuTb nopgxopgsdulee 3aTyXaHue I'IpO6HI/IKa. Onsa nposepku
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NPOBHMKa BbINOSTHUTE cnefyrowme encTBuA:
1. Mogknrouunte NPobHUK K CH1, oTperynupymnTe 3aTyxaHue npobHmKa A0 MakCMMymMa.
2. Haxmute m , UTOGbI BbI3BaTb NaHesb MeHt0. HaxxmuTte kHonky Utility (YTunuta),
BbibepuTe Function (OyHKLUSA) B HUXHEM MeHI0, Bbibepute Adjust (HacTpoiika) B

MEeHIO CcrieBa.

3. Bbibepute ProbeCh. B HWMXHEM MeHO. Ha aKkpaHe MOSABUTCHA MHCTPYKUMA MO
npoBepKe NPOoBHMKaA.

4. Bbibepute ProbeCh. cHoBa, 4TObbl HayaTb MpPOBepKy MpPobHWKa, U pesynbTaT
NPOBEPKN NOABUTCA Yepes 3 CeKYHAbl; HaXXMUTe NMobYHo APYryto KnasuLly, YTobbl
BbINTU.

Output (Bbixog)

Haxxmute , 4Tobbl BbI3BaTb NaHeNb MeH. HaxxmuTe kHonky Utility (YTunura), Boibepute
Function (®yHKLKSA) B HUXHEM MeHIO, BbibepuTe Output (Bbixoa) B MeHHO creea.

MyHkT Output (BbIXOA) B HMXXHEM MeHHO 3afaeT Tun BbiBoga nopta Trig Out(P/F) Ha
6oKoBOW NaHenu npubopa.

OCTYMHbIE
MapameTp meH A nncaHu
apameTp MeHio | 1o e OnucaHue
TrigOut BbIxof curHana CUMHXpoHM3auum
Output Ha pasbeM BbIBOAUTCA CUrHaM, MHANLUPYOLLNIA
Pass/fail pesynbTaTbl NporpaMMHOro Tecta «logeH/
HerofeH» (Pass/fail). BbIXOLHON BbICOKUI
YPOBEHb — FOAEH, @ HNU3KWIA YPOBEHb - HErOA4eH

Device (YcTpoicTteo) u Print Setup (HacTpoiika neyatn)

[aHHble NMyHKTbl MeHIO MO3BONAIOT pacrneyartaTtb M3o6pa>KeH|/|e TOro, YTO NoABNAETCA Ha
aKpaHe ocuunnorpada. [15a aToro BbIMNONHUTE Cneayrolie AenCTBus:

1. Mogkntouunte npuHTep K nopty USB Device Ha 3agHel naHenu ocuunnorpada.

PaboTa c ocumnnorpagom 118



\Verdo sT1200

MNMpumMeyanwne: NopT USB-ycTponcTea nogaepxmsaet PictBridge-coBMecTUMble MPUHTEPbI.

2. Haxmwute m , UTOGbI BbI3BaTb NaHesb MeHt0. HaxxmuTte kHonky Utility (YTunuta),
Bbi6epuTe Function (GyHKLKMA) B HUXHEM MeHI0, BbibepuTe Output (BbiBoa) B MeHt0
cnesa.

3. B HMXHEM MeHo BbiGepute 3HauyeHue PICT napameTpa Device (YcTpoWcTBo).
(Korpa Bbl6paH MK, Bbl MOXeTe Noy4nTb M306paXkeHne ¢ MOMOLLbIO MPOrPaMMHOro
obecneyeHusa ocuunnorpada.)

4. B HUXHeM MeHo BblbepuTe Print Set. B npaBoM MeHIO HacTpownTe napameTpbl
nevatn. Mpwn BbiGope napameTpa Ink Saver nsobpaxeHne byaeT pacnevaTaHo C
6enbiM GOHOM.

5. Mocne NoaKoYeHUs NpuHTepa K ocuuniorpady U HacTPOWKM NapaMeTpoB nevaTy
HaXMWuTe KHOMKY Play B HUXHEM MeHI0, 4ToBbl pacreyaTaTb TeKylliee N306paxeHie
aKpaHa.

LAN set (YcTaHoBka LAN)

C nomoubto nopta LAN nnn Wi-Fi ocumnnorpad MOXHO MOAKMOUYMTE K KOMIMbIOTEPY.
Ocuwnnnorpad Takxe noggepxuBaeT CBA3b CO CMapT-yCTPOMCTBOM Ha 6ase Android
yepes Wi-Fi. O6patutecs K pasgenam 8 «Cesasb ¢ [NK» ona BbINOMHEHUA UHCTPYKLAIA.

5.4.5 VicnonbsoBaHue GpyHKLum Pass/Fail

9Ta O¢yHKUMSA nossonseT ObICTPO MNPOBEPUTb, COOTBETCTBYET NN BXOOHOW CUrHan
onpeaeneHHoOMy Kputeputo. ECnm OH BbIXOAMWT 3a 3afaHHble paMKW, OH XapakTepusyeTcs
KakK He npoLuewmnin ncnbitaHue (fail), B NpoTMBHOM cnyyae —Kak npoLueawunii (pass). Kpome
TOro, BCTPOEHHbIN KOHOUIypUpyEMbI BbIXOAHOW MOPT NO3BOMAET BblAaBaTb NpoLleaLwni
WX He NPOLUeALLIMIA UCTIbITAHWUE CUTHaT.

Haxxmute m A5 BbI30Ba MaHeny MeHto. HaxXMuTe Ha mporpaMMHyro KHomky P/F Ha
naHenu, 4Tobbl NepeKIoUYNTbCS B cocTosiHME ON.
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B cnegytouien Tabnuue NnpuBeLeHO onncaHne afieMeHToB MeHto Pass/fail:

[MapameTp MeHo

Operate

Output

Rule

SaveRule

JocTtynHble
3HayeHus

Start
Stop

Pass
Fail
Beep
Stop
Info

Source

Horizontal

Vertical

Create

Number

Save

Load

OnucaHue

Hayvano paboTbl
OcTtaHoBKa paboTbl

TecTUpyeMbIit CUrHaM COOTBETCTBYeT NpaBuy
TecTupyeMblil CUrHas He COOTBETCTBYeT
npasuny

3BYKOBOI CUrHas, ecriv NPOBEPEHHbIN CUrHaN
COOTBETCTBYET Mpasusy

OcTaHoBKa Mpu COOTBETCTBUM MpaBuny
OTOoBpaXxeHne MHGOPMaLLMM O pesynibTaTax
MPOBEPKM

BbibepuTe NCTOYHUK curHana: CH1, CH2, CH3
nnn CH4

KHOMKaMu nnun = HacTpanBaeTCH
Be/MM4YnHa gonycka no ropn3oHTanun

KHOMKaMu nnun = HacTpanBaeTCH
BeMM4YMHa onyckKa no BepTukanum

CospgaTb npaBusio

Bbi6op ogHom 13 BocbMu nosuumin Rule1 — Rule8
B KayeCcTBe UMeHU Npasuna

Ha)xxmunte KHoMkKy Save, YTobbl COXpaHUTb
npasuno

3arpyska npaswuia B KayecTBe npasuna
TeCTUpPOBaHUS

YTo6bl 3aMyCTUTL [OMYCKOBYHO MPOBEPKY, NPOAENanTe crefyroLmne waru:

1. Haxxmute ﬂ [NA Bbl30Ba MaHenn MeH. Haxmute Ha nporpaMmHyto KHomky P/F
Ha naHenu, Ytobbl NepekoUYnTLCA B cocTosiHne ON.

2. Cospaite npasuno: Bolbepute Rule (MpaBuno) B HUXHEM MeH0. Bbibepute Source
(McTouHMK) B NpaBoM MeH0, BbibepuTe MCTOYHMK B MEHKO CrieBa. YCTaHOBUTE
ZLOMYCKM MO roOpU30HTaNu 1 BepTUKanm B NpaBoM MeHto. BoibepuTe Create (Co3gatb)
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B NpaBOM MEHIO, yTObbI CO3AaTh npasuno.

3. 3apganTe Tvn BbiBoAa: Beibepute Output (Bbixod) B HUXHEM MeHI0, UTO6bl BBECTU
HaCTpOWMKy NapameTpa BbiBoAa. Boibepute ognH nnu gsa BapuaHta Pass, Fail nnu
Beep. «Pass» n «Fail» aBnsat0TCA B3aMMOUCKIIOYAOLWNUMK BapuaHTaMn, KoTopble
Henb3s BblIbpaTb OAHOBPEeMeHHo. lpu Bbibope 3HadeHna Stop dopmMupoBaHue
OCLMNNOrPpaMMbl  OCTAHOBUTCS, KakK TOJSIbKO YC/IOBME YAOBNETBOPUT Ballemy
npasuiny.

4. HayHuTe TecT: BbibepuTe Operate B HUXHEM MEHIO, NepekounTe ero Ha Start, u
TECT HayHeTCs.

5. CoxpaHute npasBuno: BbibepuTe SaveRule B HWXHEM MeHO. Bblibepute MmecTo
COXpaHEeHUsi B MEHIO CNeBa, a 3aTeM Bbibepute Save (CoxpaHuTb) B MPaBOM MEHHO.
HaxmuTe kHorKy Load (3arpysuTtb), UToGbI BbI3BaTb COXPaHEHHOe MpaBuso.

3ameTka:

e Ecnn BkmouyeHa oyHkumA Pass/Fail, To npu 3anycke &yHKUMM BbICTPOro

npeobpasoaHusa dypbe (FFT) mnm nepexofja B pexum oTobpaxeHua XY oHa
OTKJIHOYaeTCs.

» B pexxumax Factory, Auto Scale n Auto Set dyHkumns Pass/Fail oTknovaeTcs.

e Ecnv B namatmn ocumnnorpada He COXpaHeH HU OAMH KPUTEPUn TeCTUPOBaHUA, TO
npw NOmMbITKe BbI3BaTb €ro U3 NamATn otobpaxaeTtca coobuieHne «NO RULE SAVED».

e B cOCTOSAHMN OCTaHOBKM (Stop) CpaBHeHMe [aHHbIX MnpeKpallaeTcd, HO 3aTeM
npu BO306HOBNEHNN pa6OTbI OYHKLMN YNCNO «TOLHbBIX» U «HErofHbIX» CUrHasoB,

OTCUUTbLIBAETCH HE C HYNIA, @ CO 3HAaYEHUN, UMEBLLUMXCA HAa MOMEHT OCTaHOBKMW.

e Korga BK/IKOYEH PEXWUM BOCMPOM3BELEHMA ocuunnorpammbl, GyHkumsa Pass/Fail
MOXeT UCMofIb30BaTbCA A1 TECTUPOBaHMA BOCMPON3BOAUMOro CUrHana.

5.4.6 ABTOMaTMyYeCKne N3aMepeHus
Haxmute [ , 4TOObI BbI3BaTb NaHesb MeH. HaxxmuTe kHonky Measure (M3mepeHue),

uTOo6bl OTOBPA3NTL MEHIO ASIA HACTPOEK aBTOMaTUYECKUX USMEPEHWt. B NeBOM HUXHEM
yriy akpaHa MoryT oTobpaaTbcs He 6osiee 8 TUMOB U3MePeHWil.
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Ocuunnorpadsl obecreunsatoT 39 NapameTpoB A/ USMEPEHUS, BKOYas:

Period, Frequency, Mean, PK-PK, RMS, Max, Min, Top, Base, Amplitude, Overshoot,
Preshoot, Rise Time, Fall Time, +PulseWidth, -PulseWidth, +Duty Cycle, -Duty Cycle, Delay
A->B F , Delay A->B ¢ ,Cycle RMS, Cursor RMS, Screen Duty, FRR, FRF, FFR, FFF, LRR,
LRF, LFR, LFF, PhaseA->B + ,Phase A->B B ,*PulseCount, -PulseCount, RiseEdgeCnt,
FallEdgeCnt, Area, n Cycle Area.

MeHto «ABTOMaTn4eckme nsmepeHnsa» onncaHo B crefyroLlen Tabnuue:

MapameTp MeHto = [LOCTyMHble 3HaueHns = OnucaHue

Meas Type Bbibop Tvna namepexus
CH1
CH2
Add Source CH3 BbibepuTe NCTOYHMK
CH4
Add [obasneHue BbIOpaHHbIX TUMOB N3MEPEHUI.

Bbl MOXXeTe fo6aBUTb He 6onee 8 TUMNOB.

Bbibop Tvna namepeHuin, KoTopble He06X04MMO
Meas Type yAanuTb. BblibpaHHbIA TUM U UCTOYHMK
oTobpaxaroTcs B MeH0 Remove cnpasa.

Remove
Remove YpaneHue BbI6GpaHHOro TUna nsmepeHuni
Remove All YpaneHue Bcex TUNOB N3MePEHNn
ON lMokasaTb BCe N3MepeHus B Buge

MOMEHTasIbHOIrO CHUMKa

Snapshot
OFF OTKIItOYEHNE MOMEHTANIbHOrO CHUMKA
CH1
CH2

Source CH3 BbI6op MCTOYHMKA MOMEHTaNIbHOr0 CHUMKa
CH4

N3mepeHre MoXeT 6biTb BbIMOIHEHO TOJIbKO B TOM C/lyyae, ecfiv KaHa OCLUNIorpaMMbl
Haxo4WTCA BO BK/KOYEHHOM COCTOSHWUU. ABTOMaTMYecKoe W3MepeHue He MOoXeT
6biTb BbIMOSHEHO B CAEAYHOWMX CUTYaUUAX: Ha COXpaHeHHOM ocuwunsiorpaMme, Ha
ocumnnorpamme Math, B pexume Bugeo-Tpurrepa. B dopmaTte Scan He MoryT 6bITb
M3MepeHbl Mepuoa 1 YacToTa.
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N3mepbTe Nepuof 1 4acToTy CUrHana, BbIMOSIHUB CRefyoLlne Wwaru:

1. Haxmute B |, uTo6bl Bbi3BaThb MaHenb MeHo. Haxmute KHOMKy «Measure
(U3mepuTb)» Ha NepefHel naHenu, YTobbl OTKPbITb MEHIO «/3MepeHmney.

2. Bblbepute Add (006aBUTb) B HUXKHEM MEHIO.

3. B MeHio «Type (Tun)» cnesa Bbibepute «Period (Mepuroa)».

4. B npaBoM MeHIo BblibepuTe KaHas B NMyHKTe MeHio Source (MICTOYHMK).

5. B npaBom MeHto BbibepuTe Add (Jo6asuTh). [Jo6aBneHo n3mMepeHne nepuoga.
6. B neBom MeHio «Type» BblbepuTe 3HaueHne «Frequency (YacToTa)».

7. B npaBoM MeHI0 BbiGepuTe KaHan B NyHKTe MeHto Source (MCToYHUK).

8. B npaBoM MeHto Bbibepute Add (Jo6aeuTb). [lo6aBUTCA M3MEpPEHMEe YacToTbl.

9. N3MepeHHoe 3HayeHne GyoeT aBTOMaTM4YeCKUM OTOBpaxkaTbCA B JIEBOM HUXKHEM
yrny aKpaHa (CM. pUcyHok 4-23).

PucyHok 4-23 ABTOMaTuyecKoe nsMmepeHmne
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ABTOMaTNYeCcKOoe n3MepeHne napaMmeTpoB HanNpPs>XKeHUs

Ocuwnnnorpadbl obecneymBaloT aBTOMATUYECKOE MW3MeEpEHMe HanpsXeHus, BKoYas
cpepHee 3HadveHue, PK-PK, RMS, Max, Min, Vtop, Vbase, Vamp, OverShoot, PreShoot,
Cycle RMS n Cursor RMS. Ha pucyHke 4-24 HuXe MnokKasaH MMMYSIbC C HEKOTOPbIMU
TOUKaMM U3MEPEHUSA HanpsaXeHns.

Overshoot
Max + 5 PO
Vitop
PE-PK Vamp
Vbase
Min T
Preshoot

PucyHok 4-24
CpepHee 3HaueHve: CpefHee apudMeTnUeCKoe 3HaYeHne no Bcer ocuuniorpaMmme.
PK-PK: Hanps»eHne oT nuka Ao nuka.
RMS: nctnHHoe cpefHekBagpaTUYHOE HanpsXeHne no BCen ocLuorpamMmmMe.

Max: MakcuManbHaa amnnuTyga. CaMmblil NONOXUTENbHbIA MUK HanNps>XeHUs, N3MepeHHbIN
no Bcen ocuunnorpamMmme.

Min: MUHMManbHas aMmnanTyga. CaMblil OTPULETESbHBIA MUK HANPSXeHUs, U3MEPEHHbIN
Mo BCeW ocuuiorpaMmme.

Vtop: HanpsxeHue MiOCKOM BepLUMHbl OCLMANOrpaMMbl, NMOSIe3HO AN OoCUuUniorpamMm
FlpﬂMoyFOJ'IbHbIX/I/IMI'IyrleHbIX CUrHanos.

Vbase: Hanps>xeHne naoCcKoro OCHOBaHUA OCLMUNNOrpaMmbl, MoNe3HO A8 ocLunnorpamMm
FlpﬂMoyFOJ'IbHbIX/I/IMI'IyrleHbIX CUrHanos.
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Vamp: HanpsaxeHne mexpay Vtop n Vbase.

OverShoot (monoxuTenbHbIA BbIGPOC): onpefenseTca kak (Vmax-Vtop)/Vamp, nonesHo
ONA NPAMOYrONbHbIX U UMMYNbCHbIX GOPM CUrHana.

PreShoot (oTpuuaTtencHbii Bbibpoc): onpepensetcsa kak (Vmin-Vbase)/Vamp, nonesHo
A5 NPAMOYrOSIbHbIX U UMMNYNbCHbIX GOPM CUrHana.

Cycle RMS: uctnHHoe cpefHekBafpaTUUYHOE HanpsiXXeHne 3a MepBbl MOMHbIA Nepuog,
dopMmbl curHana.

Cursor RMS: UCTMHHOE CpefHeKBaapaTUUHOE 3HaYeHNe HanpsiXXeHUs B ananasoHe Mexay
LBYX KypCOpOB.

ABTOMaTMYeCKOe n3MepeHne BpeMeHHbIX NapaMmeTpoB

Ocuwnnnorpadbl obecrneunBatoT aBTOMATUYECKME U3MEPEHUs BPEMEHHbIX NapamMeTpos,
BKNOYaA Nepuof, 4acToTy, BPeMA HapacTaHusa, BpeMA cnafa, WupuHy +D, wunpuHy -D,
gnutenbHocTb +D, pnutenbHocTb -D, 3agepxky A->B -2 , 3apepxky A->B - ,
ONnTenbHOCTb aKpaHa, ¢asy A->B F ¢dasy A->B C

Ha pucyHke 4-25 nokasaH MMMNynbC C HEKOTOPbIMN TOYKaMWU N3MeEPEHNA BPEMEHN.

Rise Time Fall Time

|
1
|
1
|
1
|
|
!
|
1
|
|
|
J

p—— 4D Width —»M—— —p Width ——»

PucyHok 4-25
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Rise Time (Bpemsa HapacTaHusA): BpeMs, 3a KOTOpoe nepegHuii GpoHT NepBoro nmnynbca
ocuunnorpaMmMe HapacTtaeT oT 10% o 90% amnnuTyabl.

Fall Time (Bpemsa cnaga): Bpems, 3a KOTOpoe nafatolimii GPOHT MepBOro MMmnynbca B
ocumnnorpamme cnagaet ¢ 90% o 10% oT aMnAnTyabl.

+D width (LUnpwHa +D): LLUnprHa NepBoro NooXmTEIbHOro UMMy bca B TOYKax aMnanTyabl
50%.

-D width: lWnpurHa nepBoro oTpuuaTesibHOro nMnynbca B Touykax 50% amMnantygpl.
+Duty: (+pabounin unkn) onpepensetca kak +Width/Period.

-Duty: (-pabouunit uukn) onpegensetca kak -Width/Period.

Delay A>B $ . 3apepxka Mexay ABYMS KaHanamu no HapacTaroweMy GpPOoHTY.
Delay A>B C 3agepxka Mexay ABYyMSA KaHanamu rno cnagatoliemy GpoHTy.

Screen Duty (pabounin LMK MO 3KpaHy): onpenenseTcs Kak (LWMpUHa NOMOXMUTENbHOro
nMnynbca)/(NonHbIA Nepunog,).

dasza A>B F : PasmocTb ¢$as, paccumtaHHas B cooTBeTCcTBUN C «Delay A->B F oy n
nepnogoM UCTOYHMKA A, BbipaXKeHHas B rpagycax. dopmyna pacyeTa nokasaHa Huxe:

Phase A>B F = (Phase A 5B ¥ = Mepunoa ncToyHmnka A) x 360°

dasa A>B ®F : PasHocTb das, paccuntaHHas B COOTBETCTBUM C «3afep>Kkon A->B C Y
nepnogoM UCTOYHMKA A, BbipaXKeHHas B rpagycax. dopmyna pacyeTa nokasaHa Huxe:

Phase A>B ¥ = (3apepxka A->B o Mepuod UcTouHrka A) x 360°.
MpuMeYaHne ANa Cnepyowmx N3MepeHnin 3afepXXKun:
MCTOYHMK A 1 UICTOYHMK B MOXHO 3a4aTb B MEHIO GYHKLMM aBTOMATUYECKOrO N3SMEPEHNS.

FRR: Bpema Mexay nepsbiM BOCXOAALLNM GPOHTOM UCTOYHMKA A 1 NepBbIM BOCXOAALLNM
bpoHTOM NcToYHMKa B.

FRF: Bpemsa Mexay nepsbiM BOCXOAALLNM GPOHTOM UCTOYHMKA A 1 MepBbIM HUCMAAaoLWNM
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GPOHTOM UCTOYHMKa B.

FFR: Bpemsa mMexay Hucnagarowmm ¢GpOHTOM UCTOYHMKA A U MNepBbiM BOCXOAALLUM
bpOoHTOM NCToYHMKa B.

FFF: Bpems wMexay nepBbiM HUCMajaloWwWmMM QGPOHTOM WUCTOYHMKA A W MepBbIM
HUcnagarowmmM GpPoHTOM NCTOYHMKa B.

LRR: Bpems wmMexay nepBbiM BOCXOAAWWUM OGPOHTOM WCTOYHMKA A W MOCNefHUM
BOCXOAALWNM GPOHTOM UCTOYHMKA B.

LRF: Bpemfa Mexay mnepBbiM BOCXOAAWMM (GPOHTOM WCTOYHMKA A U MOCAefHUM
HUcnagarowmmM GPoHTOM NCTOYHNKa B

LFR: Bpemfa Mexay nepsBbiM HUCMagarowmM GPOHTOM WUCTOYHMKA A W MOCAefHUM
BOCXOAALNM GPOHTOM UCTOYHMKA B.

LFF: Bpems Mexpay MepBbiM HUCNagalolWwmMM GPOHTOM WUCTOYHMKA A W MNOCAefHUM
HUcnagarowmmM GpPoHTOM NCTOYHMKa B.

Opyrue nsamepeHns

+PulseCount ﬂ : YUCNo NOMOXUTEeNbHbIX UMMYNbCOB, KOTOPble Bbille CpefHero
KOHTPONbHOIo nepecevyeHUa Ha ocuunnorpamMmme.

-pulseCount  t—F : Konuuecteo oTpuLaTesibHbIX UMMY/bCOB, KOTOPblE OMycKarTcs
HUXE CPefHEro KOHTPOJIbHOMO NepeceyeHns Ha ocLmnorpaMmme.

RiseEdgeCnt JrJr_ : Yncno nonoXutenbHbIX MNepexofoB OT HU3KOro OMOPHOro
3HayYeHUA K BbICOKOMY OMOPHOMY 3HAUYEHUIO Ha oCcLunorpaMmme.

FallEdgeCnt _TL_’L : Yucno oTpuuaTenbHbIX MNepexofoB OT BbICOKOrO OMOPHOro
3HayYeHnsA K HU3KOMY OMOPHOMY 3HaYeHUIO Ha ocLunorpamMme.

Area W: [Mnowangb Bcel ocuunnorpaMMbl Ha 3KpaHe, WU3MepeHHaa B
BonbT*cekyHpgax. [lnowagb, W3MepeHHas Bbille HYNeBOro YpPOBHA (a WMMEHHO
BEPTUKANbHOIO CMELLEHUA), ABNAETCHA MONOXMUTENbHON; Mnowanb, U3MEpPEeHHasa Huxe
HyneBOro YpPOBHSA, ABMAETCA oOTpuLaTenbHon. W3MmepeHHas niowagb ABASETCA
anrebpavyecko CyMMOW MONOXWUTENbHOM W  OTpuuaTenbHOW niowagen Bcen
ocumanorpamMMmebl B rpaHuLax aKkpaHa.
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-
Cycle Area 7.‘_: [Mnowanb nepsBoro nepuofa ocCUMANOrpaMMbl Ha 3KpaHe,
n3mMepeHHana B BonbT*cekyHpgax. lNnowanb, M3MepeHHas Bbllle HYNeBOro ypoBHA (a
MMEHHO BepTUKaNIbHOro CMeLLEHUs ), ABNAETCA NOMOXUTENbHOW; nnowanb, U3MepeHHas
HUXXe HyneBOro ypOBHA, ABMSAETCA oTpuuatenibHon. M3mepeHHaa nnowiagb ABfseTcA
anrebpavyecko CYMMOW MOJIOXUTENbHOM W OTpuuaTenbHOM Mowagei nepuopa
ocumanorpamMmel.

MNMpuMeyaHne: Korga ocumnnorpaMmMa Ha akpaHe MeHblUe Nepuoaa, UsMepeHHas nnowanb
nepuopga pasHa 0.

5.4.7 KypcopHble namepeHus

Haxxmute [J , UTOObI BbI3BaTb NaHesnb MeH. HaxmuTe kHonky Cursor (Kypcop), 4tobbl
BK/IIOUNUTb KYpCOpbl M OTOBPasnTb MEHIO KypcopoB. Haxmute ee ele pas, 4ToObI
BbIK/TFOUNTb KYypPCOPbI.

KypcopHble n3aMepeHns i HopManbHOro pexuma:

OnmcaHne MeHIo KypPCOPHbIX M3MEPEHWIA NMoKasaHo B Cliedytoller Tabnuue:

MapameTp MeHo = [docTynHble 3HaveHns | OnucaHue
OTob6paKkeHne MeH KypCcopoB N3MepeHUs
Voltage P ypeop P
HanpsXeHns
Time OTO06paxKeHne MeHo KypCcopoB N3MepeHus
BPEMEHMU
Type 0706
. To6paXKeHne MeHIO KypCOpPOB N3MeEPEHUS
Time&Voltage P ypeop P
BPEMEHU N HanpsXXeHns
[opu3oHTanbHble KypCcopbl yCTaHaBNNBAKOTCA B
AutoCursr MecTax nepeceyvyeHns BepTUKanbHbIX KYpCcopoB
N IMHUX CaMOro CUrHana
Line Type Time [enaeT BepTuKasbHble KYpPCOpbl aKTUBHbIMMU
(Time&Voltage
type) Voltage [enaeT ropnsoHTanbHble KYpCcopbl aKTUBHbIMU
. Main VIsmepeHue B rnaBHOM OKHe
Window P
(zoom mode) .
Extension Vi3mepeHne B OKHe MacLliTabupoBaHus
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KaHan, K KoTopoMy 6yaeT NPUMEHSTbCS

Source CH1, CH2, CH3, CH4 KyPCOPHbIE N3MepeHUs

BbinonHuTe cnepytolwme AencTBUA 4718 KYPCOPHbIX U3MEPEHU BPEMEHN N HANPSXEHUA:

1. Haxxmute ﬂ , UTO6bI BbI3BaTb NaHenb MeH0. Haxmute Cursor (Kypcop), 4To6bl
0TOB6pPasnUTb MEHIO KYpPCOPOB.

2. Bbl6epute Source (MCTOYHMK) B HUKHEM MEHIO, BbiGEpUTE KaHas B MPaBoOM MEHHO.

3. Bbibepute nyHKT Type (Tun) B HWMXKHEM MeHO. B npaBoM MeHO Bbibepute
Time&Voltage, ABe CMHUE NYHKTUPHbIE IMHUW OTOBPA3ATCH BA,OSb FOPU3OHTaNIbHOIO
HanpaBfieHUA 9KpaHa, [Be CUHME TMYHKTUPHblE JfIMHMKM OTObBpasAaTcA BOOMb
BEPTMKalbHOro HanpaBneHns aKpaHa. B neBon HUXHeln YacTn akpaHa oTobpasAaTcsa
nokasaHusa Kypcopa.

4. B HMXHeM MeHo BblbepuTe Line Type = Time, uTobbl cenaTb BepTUKalbHble
Kypcopbl akTUBHbIMU. BbibepuTe Line = a (unn b) B HUXXHEM MeHto. LLienkHUTE NnHUIO
a (unn b), 4yTobbI BLIAENUTL €€, NPOBEeANTE BNEBO/BMNPaBO, YTOOLI NEPeMECTUTDL ee.

5. B HuxHeM MeHio BbibepuTe Line Type = Voltage, uTobbl caenaTb ropnsoHTasbHble
Kypcopbl aKkTUBHbIMU. Bbibepute Line & a (unm b) B HMXHeM MeHwo. LlenkHuTte
NUHWIO @ (MK b), 4TObbI BEIAENUTL €€, NPOBEANTE BBEPX/BHM3, UTOObI NEPEMECTUTb
ee.

6. Haxxmute kHonky Horizontal HOR, uTo6bl BOWTM B pPeXuM 3yMMUPOBaHuA. B

HUXXHEM MeHo KypcopoB Bbibepute Window = Main unn Window =» Extension,
4TOBbI KypCopbl OTOBPaxXanuUcChb B rMaBHOM OKHE UMM OKHEe MacLUTabupoBaHuS.
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PucyHok 4-27 KypcopHble N3MepeHUst BPEMEHN N HaMNpPsXXeHUs
ABTOMaTNYeCKne Kypcopsbl

[Onsa Tvna AutoCursr ropusoHTasnbHble Kypcopbl 3a1at0TCS Kak NepeceyeHnst BepTuKanbHbIX
KYPCOPOB ¥ OCLMAOrPaMMbl.

Auto Cursor

L= T  vldioms

ey
= =

PucyHok 4-27 ABTOMaTmn4ecKne Kypcopsbl
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KypcopHble usmepeHus gna pexuvma brd B pexume FFT HaxmuTe A5 BbI3oBa NaHenm
MEHIO, HaXXMUTE KHOMKY Cursor, 4Tobbl BKIHOUNTb KYPCOPbI M 0OTOBPasnTb MEHIO KypCOpOB.

B cnegyroltein Tabnuue npuBefeHoO OnNucaHne 3aNIeMeHTOB MEHIO KYPCOPHbIX NU3MepPEHUi B

pexume Bro:

[TapameTp MeHto

Type

Line Type
(Freq&Vamp unu
Freq&Phase)

Window

(Wave zoom
mode)

Source

[ocTynHble 3Ha4YeHns

Vamp (nnn Phase)

Freq

Freq&Vamp
(nnn Freq&Phase)

AutoCursr

Freq

Vamp (nnu Phase)
Main

Extension

Math FFT

OnucaHune

OTob6pakeHne Kypcopa u MeHO N3MepeHus
Vamp (nnun ¢pasbl).

OTob6pakeHne Kypcopa u MeHO N3MepeHus
YyacToThbl

OTOBpaxeHne COOTBETCTBYIOLLErO MEHHO
KYPCOPHbIX U3MEPEHWI1

[opn3oHTanbHble Kypcopbl yCTaHaBNNBatOTCH B
MecCTax nepeceyvyeHnsa BepTMKasbHbIX KypCcCopoB
W IMHUN CaMoro curHana

[enaet BepTuKasbHble KYpCcOpbl aKTUBHbIMU
[lenaeTt ropmsoHTanbHble KYpcopbl aKTUBHbIMMU
VIsmepeHune B rnaBHOM OKHe

M3amepeHune B okHe FFT

OTobpaxkeHne KaHana, Kk KoTopomy bygeTt
NPUMEHEHbI KyPCOPHble N3MepeHns

BbinonHuTe crnepytoline AeNCTBUA A8 KYPCOPHbIX U3MEPEHU aMNAUTyAbl U 4acToThl
MaTemaTu4yeckon onepauum bro:

1. Haxmute ﬂ , YTOObl BbI3BaTb MaHenb MeHw. Haxmute KHomky FFT, 4yTo6bl
nepeknountbes B coctosHne ON un oTobpasuTb MeHo FFT. B HuxHeM MeHwo
BbibepuTe Format (dopmaT). B npaBoM MeHo BbibepuTe eauHULy WU3MepeHus

amnnautyasl (V RMS unu geumbens).

2. Haxmwute ﬂ , UTO6bI BbI3BaTb NaHenb MeHt0. Haxmute Cursor (Kypcop), 4To6bl
nepekounTbes B coctosHne ON 0To6pasnTb MEHIO KYPCOPOB.
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3. B HUXHeM MeHko BbibepuTe Window =» Extension.

4. Bblbepute nyHKT Type (Tun) B HUXXHEM MeHI0. B npaBoM MeHto BbibepuTe Freq&Vamp,
OBe CUHMEe MYHKTUPHble NNHUKM ByayT OTobpaxaTbCs BAOJSIb FOPU3OHTANIbHOrO
HanpaBs/ieHMA 3KpaHa, elle ABe CUHNE NYHKTUPHbIE IMHUW - BAOJIb BEPTUKANbHOMO
HanpaBsfieHMa 3KpaHa. B OKHe KYpCOPHbIX M3MEepeHUr B NeBOW HWXHEW 4acTu
3KpaHa oTobparkatoTcs NokKasaHUsA Kypcopos.

5. B HuxHem MeHto BblibepuTe Line type = Freq uTobbl cpenaTb BepTUKasbHble
Kypcopbl akTUBHbIMU. LLlenkHWTe nuHmio a (nnum b), 4Tobbl BoIENNTL ee, NpoBeauTe
BNeBO/BMNPaBo, YTOObI NEPEMECTUTD ee.

6. B HMXHeM MeHo BblbepuTe Line type =» Vamp uTobbl chenatb ropusoHTasnbHble
KypCOpbl akTUBHbIMU. LLieNKHUTE NMHMIO a (MK b), YToGbI BbIAENUTb ee, NpoBeanTe
BBEPX/BHW3, YTOBbI NEPEMECTUTL €e.

7. B HMXHeM MeHo Kypcopa Bbl MOXeTe BblbpaTb Window =» Main, 4Tobbl Kypcopbl
oTobpakanunchb B rnaBHOM OKHe.

5.4.8 ABTOoMacLluTabmupoBaHue

3T0 oueHb nosiesHas GyHKLMA A5 HauMHaOLWMX NoNb3oBaTe e, No3BoAoLLas NPoBeCcTH
MPOCTYHO U BbICTPYHO NPOBEPKY BXOLHOI0 CUrHana. ®yHKLMS MPUMEHSAETCA K NociefyHoL UM
cUrHanam aBToMaTUYecKu, faxKe eCnu CUrHasbl MEHSOTCH B KAKON-TO MOMEHT BPEeMEHM.
ABTOMaTMUeCKOoe MacliTabvpoBaHMe Mo3BoNfeT NpMBopy aBTOMaTUYECKW HacTpamsaTb
PEXUM 3arycka, pasBepTKy MO HamnpsXeHUo U BPEMEHHON LiKane B COOTBETCTBUU C
TUMNOM, aMMUTYAON U YacTOTOW CUrHAMOoB.
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B cnegyrolten Tabnuue npmneBeneHo onncaHme aIeMeHToB MeHHo aBTOMaCLLITa6I/IDOBaHI/IF|2

MapameTp MeHto = [JOCTyMHble 3HaueHns = OnucaHue

ABTOMaTM4yeckasa HacTporKa BepPTUKaSIbHOM 1
rOPU30OHTaNbHOW LUKasbl.

ABTOMaTM4yeckas HaCTpOVIKa TOJIbKO

Mode "
rOPU30OHTaNbHOM LUKasbl.
ABTOMaTMYeCcKasa HaCcTPOMKa TONbKO
BePTMKaNbHOWM LUKanbl.
[MokasaTb HECKObKO NEPUOAOB.
Wave

[TokasbiBaTb TONbLKO OAWUH UMK ABa nepuopa.

Ons u3MepeHWa curHana ¢ MOMOLLbO aBTOMAaCLUTaBUPOBAHUA HYXHO BbIMOMHUTb
cneayolne oencTeus:

1. Haxmute ﬂ, yTobbl BbIZBATb MaHesnb MeHw. Haxmute kHonky Autoscale
(ABTOMacLTabupoBaHue), 4Tobbl MepekntounMTbCs Ha 3HayeHne ON. [MosBMTCS
MEHI0 QYHKLMURA.

2. BHMXHEM MeHto BbIGepute Mode (Pexum). B npaBoM MeHto BeibepuTe m

3. B HMXHEM MeHto Bbibepute Wave. B npaBoM MeHo Bbibepute “

3aTeM ocuumnnorpaMMa oTobpaaeTcs Ha dKpaHe, Kak NnokKasaHo Ha pucyHke 4-28.
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PucyHok 4-28 OcuumnnorpamMmel nocne asToMacltabupoBaHuns
Mo ropu30oHTanu 1 BEPTUKaNu

MpumeyaHwue:

1. Mpwn BXoAe B dyHKUMO ABTOMacLITabupoBaHs MHAMKATOP aBTOMacLUTabnpoBaHus
6ypeT MuraTb B NIEBOW BEPXHEN YacTu aKpaHa.

2. Bpexunme ABToMacLuTabnpoBaHms ocLunnorpad MoxeT caMOCTOATENbHO BbIGMpPaTb
pexum Tpurrepa (Edge, Video). Ha aTom aTane MeHo Tpurrepa HeLoCTYMHO.

3. Korga BXOLHOWM CWUrHan COLEPXWUT KOMMOHEHTY MOCTOAHHOrO ToKa, Oyaer
YCTaAHOBJIEHO COEAMHEHMNE MO NEPEMEHHOMY TOKY. MpK 3TOM amMnNANTyga BXOLHOMO
CuUrHana gonyHa 6biTb 60nbWe 5 MB, a YacToTa Ao/MKHa 6bITb 6onblue 20 Iy,

4. Ecnn B pexume aBTOMATUYECKOro MaclTabupoBaHUA HauyaTb perynmposaTb
BEPTMKaNbHOE MOJIOXEHNEe, BepPTUKasIbHYO pPasBepTKYy, YpPOBeHb Tpurrepa
UNn  BpeMeHHyto passeptky CH1 wnn  CH2, ocuunnorpad OTKIOYUT
aBToOMaclUTabupoBaHue. YTobbl BEpHYTbLCA KaBTOMaTUYECKOMY MacLUTabupoBaHuio,
Haxxmute Autoset.
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5. B pexunMme s3anycka rno BugeocurHany gnanasoH ropusoHTanbHoOM LWKasbl COCTaBNsaeT
50 mMKc.

6. BoBpems paboTbl aBTOMacLITaba NprBeaeHHbIE HUXE HAaCTPOMKM BYAY T BbINOHEHbI
NPVHYAUTENbHO:

o ocumnnorpad NepektoUnTCa N3 pexnmma syMma B HopMasbHbIi PeXnm

e yCTaHaB/IMBAETCA CBA3b MO NepeMeHHOMY TOKy c TpurrepoMm AUTO, yaepxaHue
3anycka 100Hc.

e pexuMmbl gekogmposanus, pass/fail unm XY 6yayT OTKHOYEHbI;
e BbygeT ycTaHoOBNEeHO cocTosHne RUN.
5.4.9 Vicnonb3oBaHWe KHOMOK yrnpasieHus

McnonHnTenbHble KHOMKM BKouYatoT Copy (KonuposaHue), Default (Mo ymonyanuo), Run/
Stop (3anyck/OcTaHoBkKa), Single (OanHo4HbIN), Autoset (ABTOHaCTpoWKa).

Copy (KonupoBatb): Bbl MOXeTe coxpaHuUTb OCLMANOrpamMMy, NPOCTO HaXaB Ha MaHenu
kHonky Copy (KonuposaTb) B Nt060M Mosb3oBaTensCKoM MHTepderice. ICTOYHMK curHana
N afipec coxpaHeHus BbIbnpatoTcs B MeH QYHKLNKN « COXpaHUTb» ANA TUNa CoOXpaHAeMbIX
OaHHbiX Wave. [Ona nonyyeHus 6onee nogpobHo uHGopmaumm cMm. pasgen 5.4.3.«
CoxpaHeHwne ocumnnorpaMmmy».

Default (Mo ymonyaHumio)

Knasuwwa 6bICTpOro gocTtyna Asis BOCCTaHOB/IEHUA 3aBOACKUX HAaCTPOeEK.

Run/Stop (3anyck/ocTaHoBka)

BktoueHne nnu BbiktoYeHne BbIGOPKM NO BXOAHBIM CUTHaNam.

MpuMeyaHne: Npu OTCYTCTBUM BbIGOPKM B cocToAHUM STOP, BepTuKanbHOe AefieHune
W TOpU3OHTaNbHasA pasBepTka oOcCUWIorpaMMbl CUrHana Bce ewe MoryT 6biTb
OTperynMpoBaHbl B ONpefenieHHOM AuanasoHe, pyruMu cnosamu, CUrHan MoxeT 6biTb

paclwmnpeH B rOpnU3OoHTaJIbHOM UJTN BEPTUKAIbHOM HanpaBneHnn.

Korpga ropusoHTtanbHaa BpeMeHHas 6a3a coctaBnaeT =50 Mc, rOpuU3oHTaNbHaaA BpeMeHHas
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6a3a MOXeT ObITb pacluMpeHa Ha 4 feNeHns BHU3.

Single (OgMHOYHBIN 3anyck)

HaxkaB Ha 3Ty KHOMKY, Bbl MOXETEe YCTaHOBUTb PEXMM TpUrrepa Kak 0gMHOYHbIN, Tak YTo
npw cpabaTtblBaHWW TpUrrepa 6yaeT nonyyYyeHa ofHa ocumnnorpaMma, a saTem nponsongeT
OCTaHoOBKa.

Autoset (ABTOyCcTaHOBKaA)

9T0 0YeHb NOJIE3HbIN N BbICTPbIN CNOCO6 NPUMEHUTbL Habop NPeayCTaHOBNEHHbIX QYHKL WA
K BXOOALWEMY CUrHany 1 0Tob6pasnTb OCLUANIOrpaMMy C Hauayylle BOSMOXHON GopmMoi,

a TakK>XXe NpoBeCTN HEKOTOpPbIe N3MepPeHUA ON1A NoJib30oBaTeNA.

HacTpoiku, npuMeHsiemble K OCLMINOrpamMme Mpu UCMOMb30BaHUM aBTOYCTaHOBKM,
npuBeaeHbl B criedytollen Tabnuue:

HacTtporika 3HayeHwne

Pexxnum Bxoga KaHanos DC

BepTukanbHas wkana HacTpaunBaeTcs onTuManbHoe 3HavyeHne
BepTukansHoe nonoxeHune HacTpaunBaeTcsa onTuManbHoe 3HauyeHune
[Tonoca nponyckaHus [MonHas

[Opn30oHTaNbHbLIN YPOBEHD CpepHuin

lopusoHTanbHas Wkana HacTpaunBaeTcsa onTuManoHoe 3HayeHune
Tun Tpurrepa @pPOHT nnu Bugeo

[MpegbloyLwmn NCTOYHUK Nepen, aBTo3arpy3Komn.
Ecnv npeablayLWwmnin CTOYHUK He UMeeT
BXOJHOrO CUrHana, UCTOYHUK byaeT
YCTaHOBJIEH Ha TOT KaHas, KOTOpbI UMeeT Ha
BXOAe CurHan.

Ecnun Ha Bcex kaHanax He 6yaeT BXOQHOMO
CUrHana, To UCTOYHWK ByaeT yCTaHOBMEH Ha
CH1.

MNcToYHMK Tpurrepa

Pexxum Bxopa Tpurrepa DC
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@poHT Tpurrepa Bocxogsawmin poHT
YpoBeHb cpabaTtbiBaHus 3/5 o1 Vn-n

Pexxum Tpurrepa ABTO

dopmat gucnnes YT

Force OcTaHoBUTb
Momouwb Bbixop,

Pass/Fail Off
VIHBEPTMPOBaHHbIN Off

Pexxvm macwtabupoaHuns 3ym) Off

[OnuHa 3anucu Ecnn 6onbwe 10M, To 6ygeT ycTaHOBNEHO
Matematuka nnm 6MNo Off

3anucb ocumnorpaMmmel Off

MepneHHoe cKaHMpoBaHue Off

[MepcucteHuuns Off

MpumeyaHue: korpa aBTOMaCUJTaGI/IpOBaHI/Ie BKJIO4EHO U 3anyueHo, KHomMka
adBTOYCTaAHOBKW He OOCTYyMHa.

MpumeyaHwue: q)yHKLI,I/IFI aBTOYCTaHOBKU Tpe6yeT, yTobbl YacTOTa curHana obina He HUXe

20 'y, a amnnutyga He MeHee 5 MB. B NpoTnBHOM cllydae QyHKLMA aBTOYCTAaHOBKN MOXET
6bITb HEQOCTYMHON.
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6. Ucnonb3oBaHue MynbTUMeETpA
(onunoHanbHO)

CDyHKLI,I/IFl MynbTUMeTpa AOOCTYMNMHa TOJIbKO B 2-KaHanbHbIX ocu,mnnorpacbax, MO,EI,eJ'IeIZ
VERDO ST1221, VERDO ST1224, VERDO ST1222, VERDO ST1225, VERDO ST1223, VERDO
ST1226.

6.1. OnucaHue

BXO,EI,HbIe KNneMMbl

BXO,EI,HbIe KNeMMbl HaxoaATCHA B BerHeVI YyacTun ocu,vlnnorpatba, KOTOprVI noMedeH Kak
COM, V/Q/C.
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BrxogHble sreMMEl MYIETHAETR
Puc. 5-1 BxofHble KneMmbl MyNibTUMeETpaA
MeHo MynbTUMeETpPa

Haxmute kHonky DMM Ha nepepgHeit naHenu, 4Tobbl BOWTWU/BLINTU M3 GYHKLUN
MynbTUMeTpPa. [ToAcBeTKa KHOMKN 3aropuTcs, Korga ¢yHKUMA MynbTUMeETpa BKIKOYEHa.

KHonka Select (Bbi6paTb): No3BoAET NepekoyaTbCa MeXay NepemMeHHbIM U MOCTOSAHHbIM

TOKOM MpU U3MepeHU HanpaXeHuna UM ToKa, a TakdXXe BKK4YaTb PeXnmM nsMepeHusa
conpoTuBneHns, eMKOCTU, NPO3BOHKY, TeCTUPOBaTb ANOAbI.
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| Kneowa
AyasTmmeTp

PucyHok 5-2 KHoMku MynsTuMeTpa

HuXXHee MeHo MynbTUMETpPa BbIMMAAUT CNeayoWmnm o6pa30M:

OCTYMHble
MapameTp MeHto LT OnucaHue
3HaYyeHuns
ACA M3amepeHmne nepemMeHHOro Toka
Current
DCA VI3MepeHne NoCTOAHHOIO Toka
ACV M3aMepeHune HanpsXeHs nepeMeHHoro Toka
DCV M3amepeHmne Hanps>XeHnsa NOCTOAHHOIO ToKa
R M3mepeHue conpoTuBieHns
Voltage o>
TecTupoBaHue gnoga
Pk [Mpo3BoHKa uenu
C M3aMepeHne eMkocTH
Hold ON/OFF 3amMopo3Ka nokasaHuin BO BpeMsA U3MeEpPEHUS.
OTHOCUTENbHbIE N3MEPEHUS: B 3TOM
) - eX1Me NoKasaHWs — 3TO pasHuLLa MeX
Configure Relative P p » Ay
COXPaHEeHHbIM 3TafIOHHbIM (OMOPHbIM)
3HaYeHMEM 1 BXOOHbIM CUTHANOM.
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Show ‘ ON
[MokasaTb/CKpbITb MHPOPMALLMOHHOE OKHO
Info
OFF
Configure
Auto Range ABTOMaTMYeCKUI BbIOOP AnanasoHa
Switch Range PyyHow BbI6op granasoHa.

MHpopmaLnoHHoe okHo DMM

VMIHpopMaLMOHHOEe OKHO MynbTUMeETpa OTO6pa)KaeTCFI B MpaBOM BepXHEM Yrny aKpaHa.

00. 004 _1";'

T Fecordsar 0 Q000

PucyHok 5-3 MIHGOpMaLMOHHOE OKHO MyfibTUMETpa
OnucaHue:
1. HpgukaTop AnanasoHoB Manual/Auto.
 MANUAL - 370 py4HOI crocob nepektoveHns amanasoHoB
o AUTO pexxvM aBToOMaTUyecKoro rnepekntoyeHns manasoHoB

2. NHavKaTopbl pexnma n3aMepeHus:

A -------- M3mepeHue Toka
V ------- M3MepeHre HanpaxXeHns
R-------- M3sMepeHre conpoTmneneHns

Micnonb3oBaHWe MynbTUMETPA (onuwnoHanbHo)
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At

>k

- --TecTupoBaHue AMO40B

D]>> ----lNpo3BoHKa

8.

6.2.

---- NIamepeHne eMkocTun
[OunanasoH.

Oncnnen namepexun («OL» sBnseTcs cokpalieHmem oT «Overload (neperpysku)»,
yKasblBaeT, YTO NOoKasaHWA NPEBbLILLAOT AranasoH 0TobpaxeHus).

BK/IHOUEH PeXnM yaepXKaHua AaHHbIX Ha gucnee.
PeructpaTtop MyfibTUMeTpA.

OnopHoe 3HayeHne 45t OTHOCUTENbHBIX U3MepPeHUil.
AC nnn DC npu UsMepeHnmn ToKa Un HanpsixkeHns.

lNMpoBepeHne usmepeHuin MynibTUMETPOM

M3aMepeHne nepeMeHHOro nnn NoCTOAHHOro Toka

Haxmute kHonky DMM Ha nepepHei naHenu. Boibepute Current (Tok) B HUXHEM
MeHH0, BbibepuTte ero eule pas, 4Tobbl nepekmounTbca Mexay ACA (nepeMeHHbIi
ToK) unn DCA (NOCTOSIHHbIN TOK).

BcTaBbTe BHeLWHWN TOKOBbIM MoOAyNb, MOCTaBAAeMbl C ocuwunnorpapom, B
TepMuHan COM un TepmuHan V/Q/C B BepxHel yacTu ocumnnorpada.

MopknounTe YepHbI UcnbiTaTesnbHbln Nposod K COM-pasbeMy B BEPXHeEW yacTu
ocuunnorpada. NoaknroYMUTE KpacHbIN TeCTOBbIN NPOBOA K pasdbeMy MA.

OTknounTe nNUTaHue namepsemMon uenn. Paspagute BCe BbICOKOBOJSbTHbIE
KOHAEeHCaTopbl.

OTcoeauHUTe LUEenu nuTaHus YCTPOMCTBA, MOANEXallero TeCTUPOBaHMIO.
MoaxmounTe YepHbI MUCMbITaTeNbHbIA MPOBOA, K OfHOM CTOPOHe Lenu (c 6onee
HU3KUM HanpsXeHWeM); NOAKMOUNTE KPaCcHbIN UCMblTaTeNbHbIM NPOBOL, K APYron
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CTOpOHe (c 6onee BbICOKUM HanmeeHmeM). Ecnu nomMeHsATb MX MecTamu, 3TO
npmeeneT K oTpuuaTesnbHbIM NOKa3aHWAM, HO He NoBpeaAnT MyNbTUMET.

6. Bknounte nUTaHme N3MepsaeMon Lienu 1 CYMTbIBaNTe NokasaHusa Ha gucnree.

7. BblknounTe nuTaHue u3MepAemMon Lenu n paspaguTe BCe BbICOKOBOJIbTHblE
KOHAeHcaTopbl. N3BneknuTe naMeputesibHble NpoBofa N BOCCTAHOBUTE CXeMy [0
NCXOLHOro COCTOSIHUA.

M3MepeHue HanpaXeHna nepeMeHHoro nnm NoCTOAHHOro Toka

1. HaxmuTe kHornky DMM Ha nepegHein naHenu. Boibepute Current (Tok) B HUXHEM

MeHI0, BblbepuTte ero eule pas, 4Tobbl nepekmounTbca Mexay ACA (nepeMeHHbIn

ToK) nnn DCA (NOCTOSIHHbIN TOK).

2. TlopknounTe YepHbIn NcnbiTaTebHbI NpoBod K COM-pasbeMy B BEPXHeEWN yacTu
ocuwmnnorpada, a KpacHbI TECTOBbIN NPOBOA K pasbemy V/Q/C.

3. lMpoBepbTe TeCTOBbIE TOYKN U MPOUYUTANTE MOKa3aHUs Ha Aucnnee.
M3MepeHre conpoTuBeHns
1. HaxmuTe kHonky DMM Ha nepegHert naHenu. Boibepute m B HUXHEM MEHIO,
nanee Bblbepute R.

2. TlopkounTe YepHbI UcnbiTaTebHbIM NpoBod K COM-TepMuHany B BepXHen yactu
ocuwmnnorpada, a KpacHbIn TECTOBbIN NPOBOA K pasbemy V/Q/C.

3. [MpoBepbTe TEeCTOBbIE TOUKM N NPOYUTANTE NOKa3aHUA gucnses.

TecTupoBaHue ANOO0B

1. HaxmuTe kHonky DMM Ha nepegHer naHenu. Bolbepute m B HUXHEM MEHIO,
BblbUparTe ero Ao Tex Nop, Noka He NepekroYmTeCh Ha | Ph MopknounTe YepHbIN

ncnbiTatenbHbin nposof, K COM-TepMuHany B BepxHen yacTu ocuwmnnorpada, a
KpacHbIl TeCTOBbIN NPoBoA K pasbemy V/Q/C.
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2. CoeauHUTe KpacHbli TeCTOBbIA MPOBOL C MOSIOXUTENBHOW KeMMOW (aHOgoM)
OMofa, a YepHblA TeCTOBbI MPOBOA C OTPULATENIbHbIM KOHLIOM (KaTogoMm).
Katog paumoga o603HavyeH nonocol. [lpouynTanTe mMokasaHua npubopa npu
NPAMOCMELLEHHOM Auode.

MposBoHKa Lenu (TecTUpoBaHue HENPepPbIBHOCTK)

1. HaxmuTe kHonky DMM Ha nepegHer naHenu. Boibepute m B HUXHEM MEHIO,
BblbUparnTe ero 4o Tex Nop, Noka He NepekItoUYnTeCh Ha ()

2. TlopknounTe YepHbI UcnbiTaTeNbHbI NpoBod K COM- pasbeMy B BepXHeln yactu
ocuwmnnorpada, a KpacHbI TECTOBbIN NPOBOA K pasbemy V/Q/C.

3. MpoBepbTe WcnbITaTesbHble TOUKK, YTOEbI U3MEPUTb COMPOTUBNEHME B Lienn. Ecnu
nokasaHus Huxe 50 OM, MynbTUMeTp ByaeT NogasaTh 3BYKOBOMW CUTHal.

M3aMepeHre eMKoCTH
1. HaxmuTe kHonky DMM Ha nepegHer naHenu. Bolbepute m B HUXHEM MEHIO,
BblbUparnTe ero Ao nepekoveHus Ha C.

2. BcTaBbTe npunaraemMbiit MOAynb n3MepeHus emkoctn B COM-TepmuHan u V/Q/C
KnemMMy B BepxHen 4YacTu ocuunnorpada.

3. BcTaBbTe eMKOCTb B MOo4ynb U3MePEeHNA, 3aTeM Ha 3KpaHe MoABATCA NMoKasaHuA
M3MepeHHOro sHa4yeHnsa eMKOCTW.

[MpuMeyaHue: Npyu nsMepeHnn eMKOCTU, KOTopas COCTaBNAeT MeHee 5 HO, noxanymncra,
NCNOMb3yNTe PeXM OTHOCUTESIbHOro U3MepPeHUsa A5 NOBbIWEHUS TOYHOCTU N3MepeHus.

6.3. OcobeHHOCTU MyNbTUMETpA
Pexxum yoep>XaHnsa AaHHbIX

Bbl MOXeTe 3aMOpO3UTb Ancrnen ansa nobon GyHKLUN.
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1. Bblbepute Hold (YaepxwuBaTb) B HUXHEM MeHio kak ON (BKJ1). MokasaHus Ha
auncrinee 6yayT 3aMOPOXEHbI.

2. Bbibepute OFF (BbIKJ1), 4To6bl BLIATY 13 3TOrO pexuMa.
MNpoBefeHne OTHOCUTENbHBIX N3MEPEHUIA

Mpn npoBefeHUM OTHOCUTESNbHbIX W3MEPEHUN MoKasaHusa — 9TO pasHuUua Mexay
COXpPaHeHHbIM 3TaNIOHHbIM 3Ha4YeHneM 1 BXOAHbIM CUTHAIOM.

1. Bbibepute Configure (HacTpouTb) B HUXHEM MeH, Bblbepute Relative
(OTHOCMTENbHBIN) B MPaBOM MeEHI, YTOBbl BOWTU B PEXWUM OTHOCUTESbHbIX

N3MepeHnn.

3HayeHne N3MepeHnst B 3TO BPEMA COXPaHAETCH Kak KOHTPOsIbHOE (OMOPHOE) 3HaYeHme K
oTO6parkaeTcA 3a 3HaUKOM A.

B aTOM pexunme Tekylee nokasaHve = BXOAHOE 3HayeHne — onopHoe 3HayeHue.
2. Haxmute kHornky Relative ewye pas, 4Tobbl BbINTU N3 peXnMa.

MpumeyaHue: dTa bYHKUMA HefoCTYyNHa Npu n3MepeHnn ConpoTUBEHUSA, TeCTUPOBaHUN
OonoaoB M MPO3BOHKe.

VHbOopMaLMOHHbIN gucnnen
MokasaTb/cKpbITb MUHOOPMALMOHHOE OKHO B NMPaBOM BEPXHEM Yry AUCMNIESN.

1. Bbibepute Configure (HacTpouTb) B HMXHEM MeHO, Bblbepute Show Info
(MokasaTb MHbopMaLMio) B NpaBom MeHo kak ON (BKJ1). Ha gucnnee noseutcs
NHGOPMALMOHHOE OKHO.

2. Bbibepute OFF (BbIKJ1), uTobbl y6paTb OKHO.

ABTOMaTNYECKUI WU PYYHOWN AManasoH

ABTOMaTUYeCKUN [OManasoH YCTaHOBMIEH MO  YMOJIYaHUIO. YT106bI nepeKkntYynTb
aBTOMaTUYeCKUM AnanasoH Ha pyYHOW, BbINONHUTE Criefytolme AenCTBUS.

1. Bblbepute Configure (HacTponTb) B HUXKHEM MEHIO.
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2. Bbibepute Auto Range B npaBoM MeHto, AUTO 6yaeT nokasaH Ha gucnnee.

3. Bbibepute Switch Range (MepeknovaTenb AuanasoHa) B MPaBOM MeEHI, Ha
avcnnee 6yget nokasaHo MANUAL (BPYYHVYIO). HaxmuTe 3Ty knaBuwly, 4ToGbl

nepeKntoyYnTb AnanasoH.

MpuMeyaHue: nNpu TeCTUPOBaHUU OMOLO0B, NMPO3BOHKE U U3MEPEHUN eMKOCTU PYyYHOM

Onanas3oH OTKNKOYEH.

6.4. Pernctpartop gaHHbIX MyfibTUMETpa

Bbl MOXeTe 1Cnosb3oBaTh PerucTpaTop AaHHbIX MynbTUMeTpa ANA 3anucu U3MepeHun
npu NsmMepeHnn Toka / Hanpa>XeHmaA ¢ NOMOLLbKO MYJTIbTUMETPa.

Haxxmute ﬂ , YTOGbI BbI3BaTb NaHenb MeHo. Haxmute knasuwy Utility (YTunuta) Ha
naHenu, BbibepuTe Function (DyHKLMS) B HXKHEM MeHIO, BbibepuTe DAQ B MeHt0 creBa.

B crenyollen Tabnuue NnpuBeaeHo onvcaHue sanemMeHTos MeHio DAQ:

[JocTynHble

[TapameTp MeHo
3HayeHus

Interval

Set Duration
(OnuTenbHoOCTb)

Enable

OnucaHune

YCTaHOBUTE MHTEPBAN MeX/Yy TOUKaMu 3anuncu
(0,5¢ - 10c, war 0,5c¢)

«d h m s» 06b0o3HayaeT fieHb, Yac, MUHYTY,
CeKkyHay.

Hanpumep, «1 02:50:30» npeacTaBnseTt 1 AeHb
n 2 yaca, 50 MUHYT 1 30 CekyHa.

HamuTe kHonky Duration (OaUTenbHOCTD),
4YTOObI NEePEKIIYNTBCA MEXAY eANHNLEN
BpemeHu, wenkHute Bl naun 4yTObbI
yCTaHOBUTb 3HayeHne. MakcnumanbHas
NPOAOIIKUTENbHOCTb 3anucuK: 3 gHs Ans
COXpaHeHus BO BHYTpeHHen namatn, 10 gHen
— Ha BHELUHEeM HakonuTterne.

BK/OUNUTE UM BBIKKOUMTE permctpaTop.
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LR T 3anycTuTe nunm oCTaHoOBUTE 3anncb
STOP y :
Storage Internal CoxpaHeHre Ha BHYTPEHHEM HakonuTene unm
9 External 3anomuHatowem yctponctese USB.
Export Ecnu Bbl6paH napameTp Internal, MOXXHO aKCnopTUpoBaTh Gainn
P BHYTPEHHEN 3anncu Ha 3anoMmuHaroLee yctponctso USB.

Y106kl 3anucaTb n3mMepeHunsa TOKa/HaI'Ipﬂ)KEHMﬂ B MynbTUMeETpPE, BbINOJIHUTE crieayrouine

nencTeus:

HaxmuTte kHornky DMM Ha nepefHei naHenu, 4Tobbl BOUTU B QYHKL MO MYySTbTUMETPA.
BbibepuTe Current (Tok) unu Voltage (HanpsixeHne) B HUXKHEM MeHIO. YToGbI BOMTK
B OTHOCUTENbHBIN pexum, Bbibepute Configure (HacTpouTb) B HUXHEM MEHIO,
BbibepuTe Relative (OTHOCUTENbHBIN) B NPAaBOM MEH!O.

Haxmute ﬂ , YTOObI BbI3BATb MaHeslb MeHI0. HaXMute NporpamMMHyro KnasuLly
Utility (YTunuTta) Ha naHenu, Bblibepute Function (DyHKLMSA) B HUXKHEM MEHIO,
BbibepuTe DAQ B MeHIo creBa.

BbibepuTe Storage (XpaHunuiie) B HUXHEM MeHo, BbibepuTe Internal unu External
(BHYyTpeHHee wnu BHelHee) B MpaBoM MeHw. Ecniv BbiGpaH BapuaHT External,
BCTaBbTe 3arnoMuHarollee ycTponcTso USB B NopT Ha nepegHe naHenu npubopa.

Bblbepute Set (YCTaHOBUTb) B HUXHEM MeHIO, BbibepnTe ON B NPaBoM MeHHo.

BbibepuTe Interval (MHTepBan) B NpaBoM MeHIO, LWEeNKHUTe | ans ero
yCTaHOBKMW.

BbibepuTte Duration (QnUTenbHOCTb) B MPaBOM MEHIO, HaXXMUTE Ha Hero, yTobbl
NepeKkioUNTbCA MeXAy eAuHULLAMU BPEeMeHM, LLeNKHUTE v B, yTo6bI
YCTaHOBUTbL COOTBETCTBYIOLLEE 3HAUEHNe.

Bbibepute STRT B HUXXHEM MEHIO.

Korpa BbI6paHo BHeLLHee XpaHWuLLe: UHCTPYKLUM BYAY T NOKasaHbl Ha akpaHe. Gann
3anucu bygeTt HasbiBaTbcs «Multimeter_Recorder.csv». Ecnv ¢ann ¢ TakuM MMeHeM
y>e CyLLecTBYyeT B 3anoMuUHatoLLeM ycTpoiicTee USB, oH GyaeT nepesanucaH. (Ecnu
Bbl XOTUTE COXPaHWTb CYLLECTBYIOLWMUI ¢ain, 3apaHee cosfanTte ero pesepsHyo
Konwuto B opyrom MecTe.) Beibepute STRT B HUXKHEM MEHHO, YTO6bI HayaTb 3anuch.
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9. Korga BpeMs 3anucu LOCTUrHET 3afaHHON MPOAO/HKUTENbHOCTM, 3anucb 6yaeTt
3aBeplleHa. Ecnu Bbl XOTWUTE 3aBepLINTb 3anucb NPEeXAEBPEMEHHO, BblbepuTe
STOP B HUXHEM MEHHO.

009. 2 mV

Bpema aamecn

10. Ecnv BbI6paHo BHYTPEHHEE XpaHUULLLE: MOXHO 3KCMOPTUPOBaTh dain BHYTPEHHeN
3anuncu Ha 3anomMuHarollee yctporcTso USB. BcTaBbTe 3anoMuHatoLLlee yCTPONCTBO
USB B nopT Ha nepegHei naHenu npubopa. Bbibepute Export (3KCnopT) B HAXKHEM
MeHo. MHCTpyKUMmn ByayT nokasaHbl Ha akpaHe. ®ann akcnopTa 6yAeT HasbiBaTbCA
«Multimeter_Recorder.csv». Ecnn ¢ann ¢ TakuM UMEHeM YyXe CcyllecTByeT B
3anoMuHarolem yctpoictee USB, oH 6ymeT nepesanucad. (Ecnm Bbl xoTute
COXPaHUTb CyllecTBylOWNA dain, 3apaHee cCO3fanTe ero pes3epBHYH KOMUIO B
Apyrom mecTe.) BoibepuTe Export (3KCnopT) B HUXKHEM MEHIO A5 IKCMopTa.
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7. CBasbcIllK

Ocuwnnnorpad nogpepxusaet cBasb ¢ K yepes USB, nopT LAN unn Wi-Fi. Bbl MoxeTe
NCMnonb3oBaTb KOMMYHMKALMOHHOE nporpaMMHoe obecnedveHne ocuwunnorpada Ana
XpaHeHus1, aHannsa, oTobpaXKeHns AaHHbIX U AUCTAHLWUOHHOIO yNpaBieHns.

YTo6bl y3HaTb, KaK paboTaTb C NPOorpaMMHbIM 06ecreyeHnem, MOXKHO HaxaTb Knasuily F1
B NPOrpamMmHOM obecrneyeHunm, YTobbl OTKPbITb AOKYMEHT CrpaBKu.

71. WUcnonb3oBaHue USB-nopTa

1. MopkntoveHue: ucnonb3ynte USB-kabenb ANA NogkOYeHUs nopTa Ha 3agHen
naHenun ocumnanorpada Kk USB-nopty K.

2. YcTtaHoBUTe pApaviBep: 3anycTuTe nporpamMmy cBAsm ¢ ocuunnorpadom Ha TK,
HaXXmMuTe Knasuwy F1, 4TOoGbl OTKPbITb CMAPaBOYHbIA [OKYMEHT. BbinonHuTe
0eNncTBUA, ykasaHHble B pasgene «l. MNMoaknoyeHne yCTpomcTBa» B AOKYMEHTE,
YTObbI YCTAHOBUTb ApariBep.

3. HacTpoika nopToB MNPOrpaMMHOro obecrneyeHus: 3anycTuTe MporpaMMHoe
obecneueHune ocumnnorpada; Haxxmute «Communications (CBsi3b)» B CTPOKE MEHIO,
BbibepuTe «Ports Settings (MopTbl-HacTpoiikn)», B AVANOrOBOM OKHE HacTPOek
BbibepuTe «Connect using (MogknounTLCA ¢ NoMoLLb)» BbibpaTh «USB». Mocne
YCMeLwHoro NOAKMoYeHUa MHGopMaLMa O MOAK/OYEHUM B MPaBOM HUDKHEM Yriy
nporpaMMHoro obecneyeHnsa CTaHeT 3e/1eHON.
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PucyHok 7-1 MopkntoyeHune K MK yepes USB-nopt

7.2. Ucnonb3oBaHue nopta LAN

MpAmMoe noaknoyeHne

1. Mogkntoyenwne. Mopknounte kabenb LAN K NopTy Ha 3agHen naHenu ocumnnorpada;
NoAKMoUNTE APYrON KOHEL, K KOMMbIoTepY.

2. 3apaiiTe napameTpbl CeTu KoMrbtoTepa. [MoCKoMbKy ocuuinorpad He MoxeT
nofAepXmBaTb aBToOMaTUyeckoe MosydeHue |P-afpeca, criefyeT HasHauMTb

cTatnyeckun IP-agpec.
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PucyHoK 7-2 YcTaHOBKa CeTeBblX NapameTpoB KOMMboTepa

3. 3apante

2000.

napameTpbl CceTW nporpamMMHoro obecneyeHus ocuunnorpada.
3anycTtute nporpaMMHoe obecreyeHre Ha KOMMbIOTEPE; BblbepuTe NMyHKT MEHHO
«Ports settings (MopTbl-HacTpoitkun)» nyHkTa MeHo «Communications (CBA3b)».
YctaHoBuTe «Connect using» B nonoxeHne LAN. YTo kacaeTcs IP, nepsble Tpu
6aitTa coBnagaroT ¢ IP-agpecom Ha ware (2), nocneaHnin 6anT OOMXKEH OTINYATLCS.
[nanasoH 3HayeHusa nopta paseH 0 - 4000, HO 06bIYHO BCerpa NopTbl C HOMepamu
Hue 2000 - 3aHATbl, MO3TOMY HEOOBXOAUMO YCTaHOBUTb €ro Ha 3HayeHue Bbllle
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PucyHok 7-3 HacTpoWka ceTeBbIX NapaMeTpoB
nporpaMmHoro obecneyeHusa ocumnnorpada
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4. 3apanTe napamMeTpbl ceTu ocuunnorpada. Ha ocumnnorpade WenKHUTE 3HAYOK |,
HaxxMuTe KHonky Utility (YTunwuTa). Boibepute Function (GyHKLMSA) B HUXKHEM MEHHO.
BbibepuTe LAN Set (HacTpoiika fokanbHOM CETH) B MEHIO CMIEBA. B HUXHEM MEHHO
3afante ans anemMeHTta Type (Tun) sHadyeHne LAN u Bbibepute Set (3agatb). B
npasoM MeHto ycTtaHoBuTe IP 1 Port Ha To »Ke 3HaveHune, 4To 1 «[TopTbl-HacTponkmn»
B MporpaMMHoM obecrneyeHnn Ha ware (3). Bbibepute Save set (CoxpaHuTb
Habop) B HUXHEM MeHIO0, OH Npeanoxut «Reset to update the config (C6poc ans
0bHOBNEHUs KOHOUrypaLum)». CoeaMHEHME NPOLLNO YCMNELIHO, ecnu nocne cbpoca
Bbl MOXeTe MoMy4YnTb AaHHble B NPOorpaMMHOM obecneyveHun ocuunnorpada.

PucyHok 7-4 YcTaHOoBKa napamMeTpoB CeTW Ha ocuunnorpade
MoakntoyeHre yepes poyTtep
1. NMogpkntoyeHne. Wcnonbsynte kabenb LAN pns nogkntouveHus ocuunnorpada

K poyTepy, LAN-nopT ocuwnnorpapa HaxoguTca B NpaBo OOKOBOW NaHenw;
KOMMbIOTEP AOJIKEH BbITh TakXXe NOAKMOYEH K MapLUpyTU3aTopy.
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2. 3apaniTe napameTpbl CeTu KoMrbtoTepa. [MOCKOMbKy ocuuinorpad He MoxeT
nofdepXmBaTb aBTOMaTUMYeckoe MojydeHne |P-agpeca, crnefyeT HasHauWTb
cTaTmyeckuin IP-agpec. L3 No ymMonyaHuio v Macka MOACETU AO0XHbl 6biTb
yCTaHOB/EeHbl B COOTBETCTBUM C MapLUPYTU3aTOPOM.

ot Profoood dTEPIY Propm i

Gerea
o . T s pyspred Sunreacnl | pmor nedaon SUDpons
thie Cepebety, Cihereim . vou resad To i your sty T scninbeor e
o mproprisda IT mRinge
7 Dpeman i [P SEimes s esny

Zgn tra telerorg |F addmm

ot
s e
Dl paleramy i | | 11

a3 Uiy tres Fodoseng DS sarved sddmanes
Brelesmed DI E sanesr - |- | 1 |

s DRI S50 |

[ Admced

Lo || Cemxet |

PucyHok 7-5 HacTpoika ceTeBbIX MapaMeTpoB KOMMbOTEpPa

3. 3apaitTe napamMeTpbl CETU MPOrpaMMHoOro obecneyeHunsa ocuunnorpada. 3anycturte
nporpaMmmHoe obecrneyeHne Ha KOMMboTepe; Bblbepute MNyHKT Ports-settings
(MopTbl-HacTpoiikm) MeHto «Communications (Ces3b)». YcTaHoBUTE 415 NapaMeTpa
«Connect using (MogknoyeHre ¢ nomoubio)» 3HadyeHne LAN. YTo kacaetca IP,
nepsble Tpu 6aiiTa coBnagatoT ¢ IP-agpecom Ha wware (2), nocnegHunii 6anT 4oNXeH
oTnnyatbcA. [manasoH 3HauveHus nopta paseH O - 4000, Ho Bcerpga nopTthl C
HoMepamm HuXKe 2000 06blYHO 3aHATbI, MO3TOMY NpeaniaraeTcs YyCTaHOBUTL €ro Ha
3Ha4veHue Bbliwe 2000.
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PucyHok 7-6 YcTaHOBKa ceTeBbIX NapaMeTpoB ocuunnorpada
4. 3apanTe napameTpbl ceTu ocuwmnnorpada. B ocuymnnorpade wenkHUTe 3HAYOK

ﬂ , HaxxmuTe kHonky Utility (YTunuta). BeibepuTe Function (OyHKLKA) B HUXKHEM
MeHto. BeibepuTe LAN Set (HacTpoiika nokasnbHOW CeTH) B MEHIO CMIEBaA. B HMXHeM
MeHI0 3afanTe ona anemMeHta Type (Tun) sHaveHne LAN u Bbibepute Set (3agaTth).
B npaBoM MeHto ycTaHoBuTe IP 1 Port Ha To e 3HauyeHue, 4To U B Ports-settings
(MopTbl-HacTpoiiki) B nporpammHoM obecrneyeHun Ha ware (3). L3 n Macka
CeTW [OMKHbI BbITb YCTAHOBNEHbI B COOTBETCTBUN C MapLUpyTU3aTOpOM. Beibepute
Save set (CoxpaHnTb Habop) B HUXKHEM MEHIO, OH NPeanioXuT «Reset to update the
config (C6poc ans o6HOBMEHMA KOHOUrypaLummn)». CoeanHeHe NPOLLO YCMELLHO,
ecnM nocre cbpoca Bbl MOXeTe NOoNyYnTb AaHHble B MPOrpaMMHOM obecrneyveHnn
ocuunnorpada.
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8. NMouck n yctpaHeHne HeucnpaBHOCTEMN

1. Ocumnnorpad BKIKOYEH, HO Ha gucnnee oTCYyTCTBYET M30bpaxeHue.

e [poBepbTe, NPaBUABHO K ocLmnnorpad NOAKOYEH K UCTOYHUKY MUTAHUSA.

« [lpoBepbTe NpefoxXpaHUTENb, KOTOPbIN HaXoOAUTCHA PSAOM C BXOAHbIM PasbeMoM
NUTaAHWA MNEPEMEHHOro Toka (KPbIWKY MOXHO OTKPbITb C MOMOLLBIO MNPSAMON
OTBEPTKM).

« [NepesanycTute NpM6OP NOCNE BbINOMHEHNS BbllLeyKasaHHbIX MPOBEPOK.

e Ecnn npobnema He ycTpaHeHa, NoXanyncra, CBAXUTECH C CEPBUCHBIM LLEHTPOM.

2. Tocne nony4dyeHma cUrHana ocumunnorpamMma He OTOGpa)KaETCH Ha 3KpaHe.

o poBepbTe, MPaBUIBHO SN NOAKKOYEH NPOBHMK K CUrHANIbHOMY COeAUHUTENbHOMY
nposogay.

o MpoBepbTe, NPaBUILHO NV MOAK/OYEH COeAMHUTENbHBIN NPoBOA curHana Kk BNC (a
MMEHHO, K pasbeMy KaHasna).

o MpoBepbTe, NPaBUILHO M NOAK/IFOYEH NPOBHUK K USMEPSEMOMY O6beEKTY.

o MpoBepbTe, €CTb /M CWTHaM, TreHepupyemblit OT UK3MepseMoro obbekTa
(HencnpaBHOCTb MOXeT O6blTb CHSiTa COeAWHeHWEeM KaHana, OT KOTOpOro
reHepupyeTcs CUrHa, C HeMCnpaBHbIM KaHanom).

» [loBTOpPUTE ONEepaymo c6opa OaHHbIX CUrHana.

3. NamepeHHas amnnuTyga curHana okasanacb B 10 pa3s 6onblue nnu B 10 pas MeHbLUe
nencTeuTenbHom (0XnaaemMon) BeNMUnHBbI.

MocMoTpuTe Ha KOSGOULMEHT 3aTyXaHUA OJ1A BXOAHOro KaHana v KoadpuULMEHT 3aTyxaHus

npobHuka, utobbl ybeauTbCcs, UYTO OHW coBnagaloT (cM. pasgen 4.3.3 «YcTaHoBKa
KoapdULIMeHTa 3aTyXaHNA NPOBHUKAY).

MonckK v ycTpaHeHne HencnpaBHocTen 155
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4. OTOGpa)KaeTCFI ocumnnorpamMmma, Ho OHa He cTabunbHa.

« [poBepbTe, COOTBETCTBYET /X KaHan, BbIbpaHHbIv B onuumn Source meHto TRIG MODE
B KayeCTBe UCTOYHMKA CUrHana 3anycka, kaHany, Ha KOTopblil B [eACTBUTENIbHOCTHU
nopaeTca curHan.

o MpoBepbTe 3HayeHWe napameTpa Type B TOM e MeHo. [ 06blyHbIX CUrHAMOoB
cnepyeT Bbl6upaTb 3HauyeHve Edge, a Ana BMOeOCMrHanoB — 3HaueHue Video.
Ocuunniorpamma 6ygeT oTo6pa)aTbCsi CTabUAbHO TONbKO MNPU  MPaBUSIbHbIX
HaCcTpoWMKax CUCTEMbI 3anycKa.

. I'Ionpo6y|7|Te U3MEHUTb peXXmnM BXoLa Ha pexunMm nopassfieHUs BbICOKOW YacTOThbl,
4YTObbI CrNagnTb BbICOKOYACTOTHbIN LYM, BbI3BaHHbIN NOMexamu

5. Oucnnen He pearnpyeT Ha HaxkaTtue KHonku Run/Stop.

MpoBepbTe, BbIOPaHo Nn 3HadyeHne Normal unu Single ans Polarity B meHto TRIG MODE, 1 He
BbIXOAMWT NN YPOBEHb TpUrrepa 3a npegesbl BEpTUKanbHOro AnanasoHa ocuuiiorpaMmel.

Ecnu oTo TaK, y6eduTecb, YTO ypoBeHb cpabaTbiBaHWsA LEHTPUPOBaH Ha aKpaHe, Uau
YCTaHOBUTE PeXuM Tpurrepa. Kpome Toro, npm Haxxatum KHomku Autoset BbllleykasaHHas
HaCTpOMKa MOXeT BblTb BbINONHEHA aBTOMAaTUYECKU.

6. OTOb6paxkeHne ocuUUNNOrPaMMbl CTaHOBUTCHA MeAJIEHHbIM Moc/ie yBelnvyeHus
3HaueHua AVERAGE B pexxume Acqu Mode nnu B napameTpe Persist B Display (cm.
pasgen 5.7.2.1 «[epcucTteHLma (nocnecBeyeHne akpaHa) «) ycTaHoBNeHa 6osbLuasn
NPOAOIKUTENTbHOCTb.

9T0 HOpManbHO, Tak Kak npubop paboTaeT Hapg 60MbLIMM KONMYECTBOM Touyek cbopa
OaHHbIX.

MonckK v ycTpaHeHne HencnpaBHocTen 156



\Verdo sT1200

9. TexHu4yeckoe o6CnyXXUBaHUE

9.1. 06w yxopn

He xpaHuTe 1 He ocTaBnanTte np|/|60p B MeCTax, re ero >XuakKokpucTtananyeckun gucnnemn
MOXET A/IUTeNlbHOe BpeMs NoABepraTtbCA BO34EeNCTBUIO NPSAMOro CO/IHEYHOro CBeTa.

BHuMaHue: YTobbl n3bexkaTb NoBpeXAEeHUs UHCTPYMEHTa Wan NpobHuka, He noasepranTe
VX BO34ENCTBUIO CNPEEB, XUOKOCTEN UK pacTBopuUTeNnen.

9.2. Ynctka

OcmaTpuBanTe Npubop M 4aTuYMKK Tak Y4acTo, KaK TOro TPebyroT YCNoBKs aKCryaTauum.
YTo6bl 0UMCTKM Nprbopa, BbIMNOSHUTE Clefytole 4efCTBUS:

1. CoTpuTe Mblflb C HAPY>XHON MOBEPXHOCTM Npnbopa 1 LWynoB Mpu MNOMOLLM CYXOWN
MArKor TKaHu. lpu o4yncTKe Aucnnea He nouapananTte npospayHbii 3aUTHBIN
3KpaH.

2. CoTpuTe Nblfib C HAapPy>HOW NMOBEPXHOCTU Npubopa U LLYMoB Npu NOMOLLX CYXOW
MArKor TKaHu. lpu o4yncTKe Aucnnea He nouapananTte npo3payHbii 3aUTHBIN
3KpaH.

MpepynpexxgeHve: Bo usbexaHue yrposbl KOPOTKOro 3aMblKaHWs W MOpaXkKeHus
3M1eKTPUYECKUM TOKOM 13-3a NPUCYTCTBUS BNaru, nepes 3anyckomM npméopa yaoCcToBepbTECD,
YTO OH MONHOCTbBIO BbICYLUEH.

TexHn4yeckoe obcnyxnsaHme 157
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9.3. PykoBoACTBO MO UCNONb30BaHUIO 6aTapen

FrlLisi T8 S irag s A

PucyHok 12-1 HankaTop YpoBHSA 3apsaa 6atapen
3apsagka ocuunnorpada
Korpa nutaHue ocuunnorpada nogaeTtcsa OT 6aTapen, B BEpXHEN YacTu naHenu 6ypet
oTob6paXkaTbCcA MHAMKaLUA 3apafa b6aTtapeun, (ecnv MHAUKATOP He MOSABWUICA, CM. pasaen
5.7.4.2 «Display (ducnnen)»). ykasblBaeT Ha TO, 4TO 3apsa 6aTtapeun noyTu n3pacxoLoBaH.
3ameTka: Bo usbexxaHne neperpesBa akkymMynaTopa BO BpPeMs 3apadku Temnepartypa
oKpyXarolen cpefpbl He OOMNycKaeTcs Bbile AOMYCTUMOro 3HayeHus, NpYBeLeHHOro B
TEXHUYECKOM [OKYMeHTaL K.
3aMeHa MTMeBOoro akkymynaropa
O6bIYHO He TpebyeTcA 3aMeHATb akKyMYNATOPHbIN 6/10K. Ho Korga TpebyeTcs ero 3amMeHa,

3Ty onepauuo MOXET NPOBECTU TOMNbKO KBannGuULUMPOBaHHbIN nepcoHan. Heobxoanmo
NCMoNb30BaTh TOMbKO IMTUEBYIO GaTapeto Ton Xxe cneundukaumnm.
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10. TexHUYecKasa nogaepXxkKa

[na nonyyeHna TEXHUYECKON NOALEPXKKM OTNpaBsinTe CBOM BOMPOCKI No agpecy: info@
novapribor.ru

TexHunuyeckasn noaaep>xka 159
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11. CBepeHua 0 cogep)xaHum gparMmeTasniioB

CeepieHuin 0 cofepXaHnn gparoueHHbIX MeTaslsioB HeT.

CBeieHNs 0 coflepXKaHnn aparMeTanios 160
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12.YTUnusauyus

OcobbIx ycnosum yTununsaumm He Tpebyer.

YTunusauusa 161
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13.XpaHeHne U TpaHCNOPTUPOBKaA

XpaHeHue ocuunnorpapa Moxet 6bITb KpaTKoBpeMeHHbIM (FapaHTI/II7IHbIM) N ANNTENbHbIM.
Kak npu KpaTKOBpPeMeHHOM, Tak 1 Mpu ANUTENbHOM XpaHeHuu ocuunniorpad pasmMeLLatb
B pa6oqu NOJIOXEHUU Ha CTesaxe B ynakoBKe Ha YpOBHe He Bbilwe 1,5 M OT nona un He

6nmxe 2 M oT OBepen, BEHTUNALNOHHbIX OTBEPCTUM U OTOMNUTENbHbIX YCTPONCTB.

Ocuunnorpadbl TpebytoT GepexHoro obpalleHns U yxoaa B Npolecce aKcrayaTauum,
XpaHEHWs U TPaHCMOPTUPOBKW.

o Ocuunnorpad LOMKEH XPaHUTLCA B YMNakOBKE N3roTOBUTENS Npu TeMnepaTtype -20
- 60°C 1 OTHOCUTENBHOM BNaXXHoCTU He 6onee 90%.

e [lonkHa 6bITb obecrneyeHa 3aluTa oT nonagaHus nbiaun, Baru u napoB BeLLeCTB,
BbI3blBakOLLNX KOPPO3ULO.

o [pKn TPAHCMNOPTMPOBKE BO3AYLUIHLIM TPAHCMOPTOM NMPUEOP AOSIKeH BbiTh pasMelleH
B OTanjMBaeMoM repMeTUYHOM OTCEKe.

XpaHeHne 1 TpaHCcnopTUpoBKa 162
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14.MapaHTuiHbIe 06si3aTeNnbCcTBa

MsroToButenb rapaHTMpyeT COOTBETCTBME BbIMyCKaemMoro ocuunnorpaga BceM
TpeboBaHNAM TEXHUYECKUNX YCITOBUIA NPWU COBMIOAEHNN NOTPpebUTenemM yCcnosu 1 npasun
aKcnyataunm, XpaHeHUa W TPaHCMOPTUPOBAHWUA, YCTaHOB/EHHbIX 3SKCMyaTalMoHHON
OOKYyMeHTaLnen.

[@apaHTUiHbIE 06s3aTeNbCTBA 163



Verdo sT1200

15.MeToauKa NoBepKU
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HNGENOTOREA K MOREPKE I OMPOEGRANNE CTELICTRA EEMEFEHN
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