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1 BBepeHue

HacTtosiwee PykoBOACTBO nNO 3kcrmayatauum (PD) npegHasHadeHO ana nuud,
paboTatowmx ¢ npubopoM, a Takxe Ans 06CcnyxuBalowero M peMOHTHOro nepcoHana. P>
BK/IlOYaeT B cebs Bce AaHHble 0 npubope, ykazaHusa no pabote. [eTtanbHasa nHdopmaumsa no
CeEpBUCHOMY 06CNYXMBaHMIO, 3aKpbITbiIM KannbpoBKaM, MOHTaXHble W MNpUHUMNMANbHbIE
cxeMbl nNpubopa — coaepxxaTbCsd B PyKOBOACTBE MO TexHuYeckoMy obcnyxuBaHuto (cepBuc
MaHyas), KOTopoe B KOMMJIEKT NOCTaBkun ocumnnorpada - He BXoAuT.

P2 copepxuT cBegeHusa o6 ocumnnorpadax cepmm MDO-72000E:

MDO-72072EG, MDO-72072EX, MDO-72074EG, MDO-72074EX, MDO-
72102EG, MDO-72102EX, MDO-72202EG, MDO-72202EX, MDO-72104EG, MDO-
72104EX, MDO-72204EG, MDO-72204EX (manee - ocuwnnorpadsl). [aHHble moaenu
ocumnnorpadgoB oTaMYarTCa noaocon nponyckanHma (70, 100, u 200 MIy) n 4yncnom KaHanos
(2 wam 4), HO nopsgok paboTbl ogHOTMNEH AN BCex TunosB ocuwuiorpados.
MpuHUMNManbHblie pasnnumsa Ans pasfiMYyHbIX CEPUNA BblAENEHbl B MPUMEYaHus.

B cBsi3n c mocTtositHHOM paboTol Mo COBEPLUEHCTBOBAHWUIO M34ENUS, MOBLIWAKLWENK ero
HaAeXHOCTb n ynquuarou.l,eﬁ ycnosu4a 3KCnNyaTaunu Nnn d.)YHKLI,VIOHaJ'IbHOCTb, B
KOHCTPYKUNKO MOTYyT OblTb BHECEHbl He3HauyuTesNbHble NU3MEHEHNA, HE OTpa)KéHHbIe B
HaCTOSILLEM U3AAHUMN.

MDO-722049EX




2 Ha3zHauyeHue

Ocumnnorpadbl  undposble MDO-72072EG, MDO-72072EX, MDO-72074EG,
MDO-72074EX, MDO-72102EG, MDO-72102EX, MDO-72202EG, MDO-72202EX,
MDO-72104EG, MDO-72104EX, MDO-72204EG, MDO-72204EX, npeaHa3Ha4yeHbl ANns
nccneaoBaHUs, N3MEpeHUs NapaMeTpoB NepMognYecKnX U HENEPMOSNUYECKNX INEKTPUYECKUX
curHanos B mnonoce yacrtot: 0...70 MI'y (MDO-72072EG, MDO-72072EX, MDO-72074EG,
MDO-72074EX), 0...100 MIy (MDO-72102EG, MDO-72102EX, MDO-72202EG, MDO-
72202EX), 0...200 MI'y (MDO-72104EG, MDO-72104EX, MDO-72204EG, MDO-72204EX).
Bce ocumnnorpadbl cepun obecneumBaloT unMdpoBoe 3arnoMMHaAHWE CUrHasna, u3MepeHue B
AvanasoHe amnantyg ot 1 MB/pen po 10 B/men (mo 300 B c pgenuteneM) m BpeMEHHbIX
MHTepBanoB oT 1 Hc go 100 c¢ (ot 100 mMc/men po 100 c/men B pexuMe camonucua),
aBTOMaTUYeCKYK  YCTAaHOBKY pa3MepoB K306pa)keHMss, aBTOMATUYECKOe U3MepeHue
aMNAMTYyAHO-BPEMEHHbIX MapaMeTpoB BXOAHOrO CMrHana C BbIBOAOM pe3ysibTaTa M3MEpeHUs
Ha 3KpaH aucnes.

Ocumnnorpadbl obecneymBaloT BO3MOXHOCTb MOAK/OYEHUS K MepCOHaNbHOMY
KoMMbloTepy vepe3 uHTepdericol USB 2.0 nnn LAN.

Cepusa MDO-72000E coctouT n3 12 Mmogenemn, MeLwmx Kak 2-x, Tak u 4-x KaHanbHoe
WCMNOSTHEHME.

Pasnnumsa B BO3MOXHOCTSX ocumnnorpados npueeaeHsl B Tabnuue:

Nonoca KonMuecTso MakcuManbHas yacroTta
Mopgenb ANCKpeTu3auumm
npornycKaHus KaHaJ/ioB (B peanbHOM BpeMeHu)
MDO-72072EG 70 Ml'y, 2 11Ty
‘MDO-72072EX 70 MI'y, 2 11Ty
‘MDO-72074EG 70 Ml'y, 4 11Ty
‘MDO-72074EX 70 MI'y, 4 11Ty
‘MDO-72102EG 100 MI'y, 2 11Ty
‘MDO-72102EX 100 MI'y 2 11Ty
‘MDO-72104EG 100 MI'y, 4 11Ty
‘MDO-72104EX 100 Ml'y, 4 11Ty
‘MDO-72202EG 200 My, 2 1Ty
‘MDO-72202EX 200 MI'y 2 11Ty
‘MDO-72204EG 200 MI'y 4 11Ty
‘MDO-72204EX 200 MI'y 4 11Ty
Paznunumna cepuit EG n EX npuBegeHa B Tabnuue:
eHepaTop cUrHanos
Mogenb NMPOU3BOJIbHOM MynbTUMETP ELEENE] AL
bopmbi crnekTpa NUTaHUS
MDO-72xxxEG AA HET AA HET
MDO-72xxxEX OA OA OA OA




3Haku 6e30NnacHOCTU, KOTOpble MOryT BCTPeUYaTb B PYKOBOACTBE WJIM Ha

kopnyce npumbopa MDO-72xxxE:

MPEAYNPEXAEHWME. Yka3zaHue onpeaensieT yCcloBUS U AENCTBUS, KOTOpPbIE MOFYT
HEeCTW OMacCHOCTb ANA XU3HMW.

BHNMAHMWE. Yka3aHue onpeaensieT ycaoBusa U AeNCTBUS, KOTOPbIE MOTyT
NMPUBECTN K NOBpPEXAEHUI0 ocumunnorpada win gpyrmx o6bekToB CO6CTBEHHOCTH.

OMNACHOCTb. Bbicokoe HanpsxeHue.

I BHUMaHMe: o6paTuTech K pyKOBOACTBY MONb30BaTeNs.
| |
=/ KnemMMa LWWHbI 3a3eMneHns.

| Touka noTteHumana 3emnm

A HN3roroButesib ocTaBnssieT 3a co60oii nNpaBoO BHOCUTb B CXeMy M
KOHCTpYKUnO npmb6opa HenpuHUNNNAIbHble U3MEHEeHUsl, He BJ/INsLne
Ha ero TexHu4Yyeckue pfaHHble. [Ipy HE6O/bLIOM KO/IMYECTBE TaKnx
n3MeHeHunH, KOppeKLUMNsi 3KCNlyaTtalnoHHbIX, JOKYMEHTOB He MpoBOAMNTCS.

CoamepxaHue JaHHoro PykoBoACTBA MO 3KCrjlyaTauuMM He MOXeT 6bITb

BOCMpPOM3BEAEHO B Kakoi-nnbo dopme (KonmpoBaHue, BOCMPOM3BEAEHME N ApP.) B NO60M
cnydae 6e3 npeawecTBYOWEro paspeleHnss KOMNaHMM M3roToBUTeNs mnmM oduumanbHOro
aunepa.

BHuMaHume:

1. Bce u3penus 3anaTeHTOBaHbl, WX TOProBble MapKM U 3HaKW 3aperucTpMpoBaHbl.
N3rotoBuTenb octaenseTt 3a cobon npaso 6e3 AONOAHUTENBHOINO YBEAOM/IEHUSA U3MEHUTb
cneundukaumum unsgenmss U KOHCTPYKUMIO (BHECTU HenpuHUMNWanbHble M3MEHEHMUs, He
BNVAIOLLME Ha €ro TeXHUYecKue XapakTepuctukm). MNpu HebONbLWOM KONMYeCcTBe Takux
W3MEHEHWN, KOPPEKLMS 3KCMyaTauMOHHbIX, LJOKYMEHTOB He NpOBOAMTCS.

2. B cootBerctBunM ¢ K P® (4.IV , cratba 1227, n. 2): «MNepexopa npasa
co6CcTBEHHOCTM Ha BelWb He BJe4YeT nepexoa WAM  npeaocTaBsieHUe
MHTEJ/IJZIEKTYalIbHbIX MNpaB Ha pe3ynbTaT MWHTE/JIEKTYa/IbHON [AeATEeNbHOCTU>,
COOTBETCTBEHHO npuobpeTeHMe  [aHHOro cpeacrtea WM3MeEpeHuMsl He  O3Havaer
npunobpeteHne nMNpaB Ha ero KOHCTPYKUMIO, OTAeNbHbleé 4acTW, MporpamMMHoe
obecneveHne, pyKkoBOACTBO MO 3kcnnyataumum wn T1.4. [MonHoe wWAM 4YacTudHoe
KonupoBaHMe, ony6ankoBaHune 7] TUpa>kupoBaHue pykoBoacTBa no
3KCrJlyataumm 3anpeLleHo.

UHdopmaumnsa o6 yreeprkaeHnn tuna CHU:
Ocuwnnnorpadsl undposble 3anomMmHatowme cepun MDO-72000EG/EX:

Homep B NocyaapCTBEHHOM peecTpe cpeacTs naMepeHuii: 70936-18



3 TexHUYecKne XapaKTepucTUKu

Ocumnnorpad obecneuymBaeT CBOM TEXHUYECKME XapaKTEPUCTUKM MNOCNe nporpeBa B
TedyeHne 30 MUHYT NpU HOpManbHbIX ycnoBusax +(23+5)°C M oTHOCMTENbHOM BAAXHOCTM OT 5
00 85%. Paznnuma B KOHCTPYKLUUM M BO3MOXHOCTSAX ocuunnorpadoB npuBeaeHbl B Tabnnue:

MDO-72072EG Kosny. KkaHasnos 2
MDO-72072EX MNonoca nponyckaHus (-3 gb) 0..70 MI'y
Bpems HapacTtaHus < 5 HC
MDO-72074EG Konun4y. KaHanos 4
MDO-72074EX Monoca nponyckauusa (-3 ab) 10...70 MI'y
Bpemsi HapacTaHus < 5 HC
MDO-72102EG Kosny. KkaHasnos 2
MDO-72102EX MNonoca nponyckaHua (-3 ab) [0...100 MIy
BpeMs HapacTaHus < 3,5 HC
MDO-72104EG Konun4y. KaHanos 4
MDO-72104EX MNonoca nponyckanusa (-3 ab) 10...100 MI'y
Bpemsi HapacTtaHus < 3,5 HC
MDO-72202EG Konny. KkaHanoB 2
MDO-72202EX MNMonoca nponyckavus (-3 ab) [0...200 MI'y
BpeMs HapacTaHus <1,75 Hc
MDO-72204EG Konun4y. KkaHanos 4
MDO-72204EX Monoca nponyckanusa (-3 ab) 10...200 MI'y
Bpemsi HapacTaHus < 1,75 HC

3.1

TpaKT BEPTUKANIbHOIO OTKJ/IOHEHMUS

PaspeweHne no BepTukanm

8 6ut

KoadpdunumneHT oTknoHermns (Ko)

1 mB/pen...10 B/gen (war 1-2-5) npn 1 MOm*

*Mpun ycraHoBke Ko 1 wMB/pgen aBTOMatTnvyecku
BKJIIOYAETCA OorpaHuMYeHue noJsiocbl nponyckanuusa 20
Mly

CBsa3b No Bxoay

OTKpbITbIN, 3aKpbITbIM, 3eMas

BxoaHow nMnenaHc

1 MOmM/ 16 n®

Mpeanenbl OTHOCUTENBbHOWN
MorpeLwwHoCTN YCTaHOBKN
KoaddunumeHTta otkoHeHns (A Ko)

+ 5% npu Ko 1 mB/gen
+ 3% npu Ko =2 mB/pen
Mpv ypoBHE MOCTOSSHHOro cMeleHuns 0 B

Mpeaensl gonyckaemom abconoTHON
norpewwHoCcTn UsMepeHus
HaMpsXeHUs NOCTOSIHHOroO Toka, MB

+(0,05-8-Ko+1) npu Ko = 1 MB/aen
+(0,03-8-Ko+1) npu Ko = 2 mB/nen
npv YpOBHE MOCTOSIHHOrO cMeleHns 0 B

MongpHoOCTL

HopMarnbHasi, UHBepTUpOBaHHas

Makc. BXoQHOe HarnpsaxeHune

300 B (DC+AC nuk, go 1 kl'y) npn 1MOM (kat I)

Owvana3oH cMeweHns*

1 mB/pen ... 20 MB/pen - £0.5B
50 MB/pen ... 200 mB/pen - £5B
500 vmB/pnen ... 2 B/gen - £25B

5B/pen .. 10 B/npen - £250B

OrpaHunyeHune nonochl

3aBUCUT OT Moaenn (NOs0Chl MPONyCcKaHUs).
MMN=70 MIu v 100 MI'y: nonHas, 20Mly,
MM=200 Mlu: nonHasa, 20Mly, 100MIy,

MaTemaTtuka c ocumninorp.

CNnoXxeHue, BblYMTaAHNE, YMHOXeEHNe, aeneHne, bBNo/ab

(BM®c.k.3./MB) Ha yuacTke 1 k6, d/dt, [dt, V

FFT: Spectral magnitude. Set FFT Vertical Scale to Linear
RMS or dBV RMS, and FFT Window to Rectangular,
Hamming, Hanning, or Blackman-Harris.

MpumMeu.: lNpegen nepemelleHns iyda No BEpTUKAIN B KaXA0OM U3 KaHasloB BepTUKAbHOMO
OTKJZTIOHEHUA, B 3aBUCUMOCTUN OT MONOXKEHNA NepeKnyaTtend «B/pen».




3.2

TpaKT ropu3oHTaNIbHOIO OTKJ/IOHEHUS

Koad. pa3zsepTkun (Kpazs.)

1 Hc/pen...100 c/pen (war 1-2-5),
camonucey 100 mc/aen — 100 c/gen (aBTOMaTMY.)

Morpew. ycTaHOBKN Kpass.

+ 0,002 % (Ha BpeMeHHOM MHTepBase = 1 Mc)

PexxnmMbl paboThl

OcHoBHOMI, 3agep>aHHbii (10 Hc...10 c), okHo, ZOOM okHa,
camonucey, pa3eépTtka X-Y

3.3

CUHXPOHM3ALMA U PEeXXUMbl 3anyCKa pa3BepTKu

MCTOYHNKN CUHXpOCUIHana

KaH 1, KaH 2, KaH 3, KaH 4, ceTb

Pexxnmbl 3anycka pa3BepTku

ABTOoKoNnebaTenbHbIN, XAywmnii, ogHoKpaTHbIn, TB (NTSC, PAL /
SECAM), npea-(10 gen.) n nocne3sanyck (1000 gen), no GpoHTY,
paHT*, N0 AINTENBbHOCTN UMMYNbCa, MO CKOPOCTM HapacTaHuio,
3agepXx. (10 Hc...10 c¢), no cobbiTnio (1...65535), nonepemeHHO
(ALT).

HyBCTBUTENIbHOCTb
CUHXPOHM3aUnn

0..100 MI'y - 1 peneHne unm 10 MB;
100...200 Ml'u - 1,5 genennsa nnn 15 MB,
200...300 MI'y - 2 aenennsa nan 20 mB

CBs3b BXx0oAa CNHXPOHM3aLUnn

OHY, ®BY, dumnbTp wyma, ceasb AC, cesa3b DC

BHel. CMHXpOHM3aLMS

dunanasoH: £15B

YyBCTBUTENbHOCTb:
0...100 MI'y, - 100 MB;
100...200 MI'y - 150 MB,

Bx. umneganc: 1 MOmM/16 n®

MpuMeu.: 3anyck «No paHTy» - ocuunnorpad GUKCUPYET TONbLKO Te CUrHasbl, KOTOpble NepecekatoT 1-
M 3a4aHHbIM NOPOr YPOBHS, HO He nepeceKkatoT 2-1 3af4aHHbI NOpPOr YPOBHS M NOBTOPHO NepecekatoT 1-
M nopor, C y4eTOM 3a4aHHOr0 rucrepesmnca. ITOT aAropuTM No3BOJISET PErMCTPUPOBaTh TOIbKO CUTHANbI
(NoONOXMTENBbHON N OTPULLATENBLHOM MOASPHOCTAN), UMEIOLLME MEHBLUMA YPOBEHb, YEM BCE OCTasibHbIE.

3.4 AHanoro-undposoe npeobpasosaHue
YHacToTa AncKpeTmnsaumm 1My
MHTepnonsauyms Sin(x)/x

JdnuHa 3anuncu

10 Mb Makcmmym

Pexxnmbl cbopa AaHHbIX

Bbibopka (HOpMasnbHbIN), NUK. AETEKTOp (> 2 HC); ycpeaHeHue (2
.../ 256),Hakonnenmne (16 mc...10 c, 6eck.), OAHOKPaTHbIN

MnKOBbLIN AETEKTOP

2 HC

3.5 ABTOMaTU4YECKME U KYPCOpPHbIE€ UaMepeHus
PyHKUMU Kypcopa AU; AT; 1/AT
ABTOMaTu4yeckme Ununk-nuk; Uamnn; Ucpen; Ucp. kB; -U; +U; U makc.; U MUH.;
n3MepeHuns BblOpoCbl Ha BeplwnHe 1 B nayse (4 napametpa); f; T; t HapacTaHus; t
cpesa; +t; -1; K0ad. 3anonHeHus (%), +UMnNynbC, -UMMNynbC, MPOHT,
cpes, dasa; FRR, FRF, FFR, FFF, LRR, LRF, LFR, LFF
YacTtoTomep 6 pa3pagos, oT 2 'y Ao BepxHen YyacTtoTbl MM
3.6 AHanu3saTtop cnekTpa

duanasoH yacToT

0 (DC)...500 MI'y,  (makc. Bxog. 4actota 500 Ml'y, -
HekannbpoBaHa)

Monoca o630pa

1 kl'y ~ 500 MI'y (makc.)

[Jnana3oH nepecTpoiiku
GuUNbLTPOB NONOCHI MPONYCK.
M4 no yposHio -3 ab

1My ~ 500 kl'y (makc.)

JwnanasoH ycTaHOBKU
OMNOPHOro ypoBHA

-50 gbm ... +40 pbM (c warom 5 abm)

EAVHNLbLI n3mMepenHuns
YPOBHS

abM, nbBck3, nuHenHoe CK3

[MonoXeHue No ropusoHTau

-12 pen. .. +12 pgen. wkansbl

BepTukanbHaga wkana

1 ab/pen. ... 20 ab/gen. (war 1-2-5)

CpeaHuii ypoBeHb

< -50 gbM, npu 1 B/pen. n ycpeaHeHun Avg: 16
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COBCTBEHHbIX WYMOB
OTHOCUTENbHO 1 MBT

< -70 gbm, npwu 100 mMB/gen. v ycpegHeHun Avg: 16
< -90 gbm, npu 10 mB/gen. wn ycpegHeHun Avg: 16

[AapMOHMYecKue UCKaXKeHus

< 40 gbH (2-ro mopsigka); < 45 gbH (3-ro nopsgka)

Tvn npeacraBneHms
pe3ynbTaToB Ha 3KpaHe

HopManbHbih (Normal); yaepxaHue Makc/ MuH.; ycpeaHeHune (2 ~
256)

Tun pgetekTopa
(rpacuk)

MrHOBEHHOr0 3Ha4yeHus (Sample); NoNOXNTENBHOIroO NMUKa
(+Peak); oTrpuuyartenvHoro nuka (-Peak), ycpeaHeHue (Average)

Tunbl OKOH NpeobpasoBaHus

dypbe (BMN® dhakTop)

XeHHuHra (1,44), npamoyronbHoe (0,89), XemMmuHra (1,30),
BnekmaHa (1,68).

3.7

FeHepaTOp CUrHaN0B NPOU3BOJIbHOU (hOpPMbI

Owvana3oH vacToT

0,1lu...25 Ml'y (cmHyc), mo 15 Mlu (npsmoyr./ umMnynsc), ao 1

MIy (nnna)
YacToTa gncKkpeTmsaumu 200 Ml'y
PaspeweHnne AT 14 6ut
Yncno KaHanos 2

AMnnantyaa

10 mB ...2, 5B n-n (Ha 50 OM); 20 m™B ... 5B n-n (Ha BbIC.OM.

Hapr./ HighZ)

Makc. pa3pelleHune

1 MB

®opmbl curHana (13 Tunos)

CUHYC, NPSIMOYronbHUK, uMNynbc/Pulse, nuna, noct. cmew,./DC,
wyM, Sinc, Maycca, JlopeHua, aKCNOHEeHLU. HapacTaHue/ cnag,
nonycuHyc/ Haversine, kapano putM/ Cardiac

3.8 BcTpoeHHbi undpposon MmynbTMeTp (TONbko MDO-72000EX)
MocTosiHHOE Mpenensi N3amepeHuin 50 mB; 500 mB; 5; 50; 500; 1000 B (6
HanpshxeHune AMana3oHoB)

DCV MorpewHocCTb + (0,1 % + 5 e.m.p.)
Makc. pa3pelueHune 0,01 mB
Bx. conpoTtusneHue 10 MOm
MepeMeHHOEe Mpenensi N3MepeHnin 50 mB; 500 mB; 5; 50; 700 B (5 avana3oHOB)
Hanpsi>xeHune lMorpewHoCTb +(1,5% + 15 e.M.p.)
ACV Monoca yacToT 50...1000 'y
MOCTOSAHHbIN Mpenensl N3MepeHui 50 MA; 500 MA 10 A
TOK MorpewHocTb + (0,5 % + 0,05 MA) + (0,5 % + 50 MA)
dCA YyBCTBUTENbHOCTb >10 MA
nepeMeHHbIN Mpenensi N3MepeHnit 50 MA; 500 MA 10 A
TOK MNMorpewHocTb + (1,5 % + 0,05 MA) + (3 % + 50 MA)
ACA Monoca yacrot 50...1000 'y
ConpoTtuenenune Mpenensl N3aMepeHui 500 OmM; 5; 50; 500 kOm 5 MOm
R MorpewHocCTb + (0,3 % + 3 e.mM.p.) + (0,5 % + 5 e.m.p.)

3.9 BCTpPOEHHbIN UCTOYHUK NuTaHuna (Tonbko MDO-72000EX)

Yncno BbIXOAHbIX KaHa/0B 2 (kaH 1/ kaH2)

AnanasoH HanpshXeHus 1,0.5B

AncKpeTHoCTb yCT. UBbIX 0,1B (perynupoBKa BO BCEM gMana3oHe)
Makc. BbIXO4HOM TOK 1A

[MorpewHOCTb ycT. UBbIX +3 %

YpoBeHb nynbcaunii 50 MBck3

3.10 AonosiHnTesNbHble BO3MOXXHOCTU M obLiue AaHHble
NHTepdelic USB, LAN
ABTOYCTaHOBKa B/nen, ¢c/pnen, napamMeTpbl CUHXpPOCUIHana
ABTOBbI6OP pexuMm aBToBblbopa AManasoHa perynnposku (Ko, Kpass).
Pexxum X-Y X —-kKaH 1, kaH 3; Y — KaH 2, KaH 4; pa3H. ¢pa3 = 3° go 100 kl'y4

BHYTpeHHSAA namMaTb

24 ocumnnorpammbl, 20 npodunen (3anncb/ cYUTbIBAHUE)

BcTpoeHHbin flash-anck

32 mb

Bbixo4 Aon. KOHTpond

5 B makc/10 MA (TTL) € OTKpPbITbIM KOIJIEKTOPOM
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XK-pgucnnen

LiseTHon (TFT), anar. 20cm, 8 x10 gen (paspew. 800x600)

HanpsxeHne nutaHug

100...240 B, 47...63 I'u (aBTOBbLI6OP), NOTPE6N. MOLWHOCTL 96 BT

abapuTHble pa3Mepbl

384 x 208 x 127.3 MM

Macca 2.8 kr
3.11 Moaenu n cneynpmkaymm NpobHNKOB
GTP-070A-4 CoBMECTMMOCTb MDO-72072EG, MDO-72072EX
MDO-72074EG, MDO-72074EX
lMonoca nonyck. DC ~ 70 My (10:1), DC ~ 6 MI'y (1:1)
Bx. conpoTtuBneHue 10 MOwm (10:1), 1 MOm (1:1)
Bx. éMKOCTb 28 ~ 32 n® (10:1), 120 ~ 220 n® (1:1)
Makc. HanpsixxeHve < 600 Bnuk (10:1), < 200 Bnuk (1:1)
CooTB. cTaHaapTy M2K 61010-031 kaT II
GTP-150A-4 CoBMECTMMOCTb MDO-72102EG, MDO-72102EX
MDO-72104EG, MDO-72104EX
MNonoca nonyck. DC ~ 150 My (10:1), DC ~ 10 MI'y (1:1)
Bx. conpoTtuBneHue 10 MOwm (10:1), 1 MOm (1:1)
Bx. éMKOCTb 8.5~ 18.5n® (10:1),45 ~ 65 nd (1:1)
Makc. HanpsiXeHue < 600 Brink (10:1), < 200 Bnuk (1:1)
CooTB. cTaHZapTy M2K 61010-031 kat II
GTP-300A-4 CoBMECTMMOCTb MDO-72202EG, MDO-72202EX
MDO-72204EG, MDO-72204EX
lMosioca nonyck. DC ~ 300 MI'y (10:1), DC ~ 10 MI'y (1:1)
Bx. conpoTtuBneHue 10 MOwm (10:1), 1 MOm (1:1)
Bx. éMKOCTb 8.5~ 18.5n® (10:1),45 ~ 65 nd (1:1)
Makc. Hanps»xeHue < 600 Bnuk (10:1), < 200 Bnnk (1:1)
CooTB. CcTaHAapTy M2K 61010-031 kat II
3.12 MNabaputHblie pasMmepbl

MabapuTHble pa3sMmepbl ocumnnorpada (Mm):

208.0

Puc. MDO-72000EG/EX B OpTOroHanbHOM NpoeKLmn

384 (1) x 208 (B - c yuétom HOoxek) x 127.3 (I' - c y4€TOM perynsatopos).
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4 Yka3aHue no MepaMm 6esonacHoOCTM

K pabote c npubopoM [AonyckalwTca uua, O3HAKOMUBLUMECA C TEXHUUYECKUM
OMUCAHNEM U UHCTPYKLMEN NOo 3KChayatauum npmbopa, a Takxe npowegline MHCTPYKTax no
TexHuke 6e3onacHocTn. B npubope MMenTcsa HanpaXeHns, onacHble AN XU3HW.

4.1 TpeboBaHMA NO TexHUKe 6e30MnacHOCTH

CobntogeHune

cneayrwnx npaBun 6e3onacHoCTH 3HA4YNTENbHO YMEHbLWMNUT

BO3MO>HOCTb MOPaXeHUs 3NEKTPUUECKUM TOKOM.
CrapanTecb He noaBepraTb cebsi BO3AENCTBMIO BbICOKOIO HAMpsXXEHWUS - 3TO OMacHo
ANSA XW3HWM. CHMMAWTE 3alMTHbIA KOXYX W 3KpaHbl TOJIbKO MO Mepe HeobxoaumMmocTu. He
KacamTeCb BbICOKOBOJ/IbTHbIX KOHAEHCATOPOB cpa3sy, Nocine BbiktoUYeHMs npubopa.
MocTapaiTecb UCMNoO/b30BaTb TOJIbKO OAHY PYKY (MpaBylo), Npu peryinpoBke Lenewn,
HaxoAsAWMXCA NoA HanpshkeHueM. M3beraiite HeBPEXHOro KOHTaKTa C J6bIMU YacTAMU

obopynoBaHus,

Hanpsa>XeHneM.

NOTOMY 4YTO 3TU KaCaHuda MOrytT npumBecCtn K NOPaXEHUK BbICOKUM

PaboTaliTe Mo BO3MOXHOCTM B CyXMX MOMELLEHUSIX C U30JUPYHOLLMM MOKPbITUEM Mnona

WanM  mncnonb3ymTe

M3oaupyloWnNiA  MaTepuan noAa BalKMM  CTYAOM M Horamu. Ecnu

obopynoBaHWe MepeHOCHOe, MOMeCcTUTe ero npu  Oo6CNyXMBaHUM Ha W30JIMPOBAHHYIO

NOBEPXHOCTb.

Mpn ncnonb3oBaHMK NpPoBHMKA, KacauTeCb TONIbKO €ro U30JMPOBAHHOW YacTw.

MNMocTapanTecb U3yunTb Lenu, ¢ KoTopbiMu Bbl paboTaeTe, Ans Toro, 4tobbl nsberatb
Y4YaCTKOB C BbICOKUMWU HaNps>XeHnAMU. NTOMHUTE, YTO 3/1IeKTpUYEeCcKme Lenu MoryT HaxoamTbcs
noA HanpshkeHMeM Aaxke nocse BblKYeHns 06opyaoBaHus.

NmeriTe B BMAY, 4YTO METa//IMdeckMe 4actu 06opyaoBaHMS C 2-X Np. LWHypamu
NMUTaHNA He WMEeKT 3a3eM/iieHus. OTO He TOJIbKO MpeacTaBfseT OMNaCcHOCTb MOpaXeHus
N1eKTPUYECKNM TOKOM, HO TakXXe MOXET Bbi3BaTb NOBpexaeHne obopynoBaHus.

Hukorga He pabotante oanH. Heobxoammo, 4TOobbl B npegenax A[OCAraeMocTu
HaxoAuACcsa nepcoHas, KOTOPbI CMOXET OKa3aTb BaM NMEPBYIO MNOMOLLb.

4.2 PekoMeHAaaLMM U orpaHUyYeHms

O6wune
TpeboBaHus

|

: » BHMMaHune

KaTeropus
U3MepeHus

o [pn paboTte c ocumnnorpacdom ybegntecb, YTO BXOAHOE HaMpsXKeH
CUrHana, KoTopbln 6yaeT nogaH Ha BXoA4 Npubopa He NMpeBbllaeT 3HaYeHne
300 B(nuk.).

e Hnkorga He nogasanTe onacHoe a3Hoe Hanps)KeHne Ha 3a3eMJIEHHYIO
yacTb BXoAHoro pasbemMa BNC. 3To MOXeT NpuUBECTU K BO3ropaHuio
COeAMHUTENBHOIO NPOBOAA U NOPAXEHUIO 3NEKTPOTOKOM.

e He pasmMellaiTe Ha NOBEPXHOCTU NpnbBopa UCTOYHMKM MOBLILEHHOrO Tenna
nUnun nobble packaneHHble NpeaMeThl.

e N136erante npuknagbiBaHUs YpE3MEPHbLIX YCUNIA N BO3AENCTBUSA Ha nNpmbop
nnu rpyboro obpalleHus, 3TO MOXET NMPMBECTU K NOBpexaeHunto npunbopa.

e He noggeprante ocunnnorpadbl cepnmn MDO-72000E Bo34eNCTBUIO
pa3psaoB CTaTUYECKOro afieKTpuyecTea.

. V|CI'IOJ'Ib3y17ITe Ana coeanHeEHUA TONbKO TE€ TUMbl pa3beEMOB U NpoBOoAa,
KOTOpblE COOTBETCTBYIOT CI'IELI,VI(bVIKaLI,VIFIM BXOAHbIX TEPMUNHAJIOB.

e He 3aKkpbiBaiTe BEHTUNAUNOHHbBIX PELLETOK U OTBEPCTUA Ha NaHenu
Kopnyca.

e He BbINONHANTE U3MEpPEHUS S/TEKTPUYECKON MOLLHOCTM B Liensax NuUTaHus
cunosoro Beoga u 3MY 34aHua (NpuMedaHue ganee). He BCckpblBalTe u He
pasbupainTte ocumnnorpad, ecnm Bbl HE ABASIETECH KBAAUDULUNPOBAHHbBIM
cneunanncTom cepeuca

e CTaHpgapT MK 61010-1:2001 onpenenseT ycioB1sa U KaTeropmm
nepeHanpsxeHus. MDO-72000E nognagaet nog kateroputo II (CAT II).
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dnekTponuTtaHue e llepeMeHHOe BXOAHOe HanpshxeHne: 100 ~ 240B AC/ 47~63Ty, aBTOBbLIGOP
1 Anana3soHa. NoTpebnaemas MowHOCTL: 96 BA.
: © BHMMaHue . .
e [logcoeanHmnTe 3aLMTHbLIN 3a3eMJISOWNIA NPOBOAHNK CETEBOro Kabens
NUTaHMS K WWMHE 3a3eMneHnsa anga nsberaHua yaapa.
Okpy>xatouwume e PasmelleHne: BHYTpM noMelleHmin, 6e3 nonagaHms nNpsiMbiX CONHEYHbIX
ycnoBusa: nydyen, 6€3 NpMCyTCTBUSA MblIM U UCMAPEHWUIA, B TOM 4YMCNe HENPOBOAALLMNX
3arpsaA3HeHun.
Skcnnyatauns e OTHOCUTENbHASA BNAXHOCTb: <80%
¢ BuicoTa Hag yposHeM Mopsa: <2000m
e TemnepaTtypa: 0°C ... 50°C
XpaHeHune e PazmelleHMe: BHYTPM NOMELWEHUN
e Temnepatypa: -20°C . 70°C
YTunmusauyumna e He BbiGpacbiBaliTe 3TOT AOKYMEHT KaK HECOPTUPOBAHHbIE KOMMYHalbHO-
6biTOBbIE OTXOAbI. Y6eanTecb, YTo OTCNYXUBLUME CBOW CPOK 3/1IEKTPUYECKME
E KOMMOHEHTbI N OTXOA4bl PELMPKYINPYIOTCS HagsexalwmMM cnocobom ans
— YMeHbLUEHNA BpeaHOro BO3AENCTBUSA Ha OKpYXatoLlyo cpeay.
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5 KpaTkoe onncaHume BO3MOXXHOCTEN

e Yycno BXOAHbIX KaHanoB: 2 nnn 4

OCHOBHbIE e Monockl nponyckaHusa 70/ 100/ 200 Mly,
napameTpbl e BbiCcOKas CKOpOCTb BbIBOPKM AN OAHOKPATHOro curHana: ao 1 u (npwm
o6beAnHEeHUN KaHanos)
e PexxnMbl cbopa AaHHbIX: BbibOpKa, MMKOBbLIN AeTeKTOop (>2 HC), yCpeaHeHue
(2/.../] 256)
e [InnHa namaTtn o 10 Mb Ha KaHan
e ABTOMaTu4yeckne unsMepeHus (36 BUAOB), KYpCOpHble nsamepeHnsa (AU; AT;
1/AT); GyHKUMN MaTEMATUKN: CIIOXKEHUE, BblYUTAHME, YMHOXEHME, AeneHne
e BxogHow nmneganc: 1 MOM
e PycudunumpoBaHHOe MeHLO
e Pa3BepHyTas KOHTEKCTHas cripaBoYHas rnomoLlb
e CerMeHTMpOBaHHas NamaTb: oNTUMU3auua cbopa AaHHbIX AN NonyyYeHus
BO3MOXHOCTHU Hanbonee BaXKHbl 3N1eMeHTOB curHana. o 2048 cerMeHTOB, C
MeXCEerMeHTHbIM MHTepBasioM A0 8 HC. [JOCTYNHOCTb ANS aHasorosbixX U
UMPpPOBbLIX KaHaNoB.
e PexxuM «lonckoBas MawunHa/ Search» anga noncka cobbiTniA MO yCNOBUAM
3aJaHHbIM Mofnb3oBaTenem
e HacToTHbIM aHanu3: BINo, BrNo c.k.3. (Ha yyacTtke 1 k6)
o Lindpposble punbTpbl (OPBY, ®HY, no10COBON, peXEKTOPHbIN, WyMa)
o PeXxnMbl pacTsXKn OkHa, camonucey n X-Y
e CMHXpOHM3aUMs NO ASINTENBHOCTN uMnynbca n TB
e MamMaATb: 24 ocumnnorpamm, 20 npodunen HacTpoek
e [lpumeHeHune TexHonorun VPO npu cbope n 06paboTke AaHHbIX ANS
onTuMmMsauumm otobpaxeHunsa ocuymnnorpamMm*
e BONbLION LBETHOW BbICOKOKOHTpACTHbIM XK-ancnnen TFT ¢ pa3pelweHmem
800 x 480 Touek (amaroHanb 20 cm)
e BcnibiBawollee MeHI0 cnpaBoyHon noaaepxkun (Help)
e BHyTpeHHAa namaTtb 64 M6 (flash).
¢ 10 ang ypaneHHoro goctyna FreeWave (B cBo60gHOM foOCTYyne)
e BO3MOXHOCTb npeanpocMoTpa ocumnsiorpamm B annoBon cucteme
e [IpsAMON BbIBOA AaHHbIX Ha nevaTtb (noaaepxka PictBrige)
e NHTepdencol: USB 2.0 ana yaanéHHOro ynpasieHns U COXpaHeHUS AaHHbIX
UHTepdeiic (host/device), LAN

e Bbixoa cMrHana kanmbpoBku
e Bbixoa gonyckHoro koHTpons (Go-No Go)
e Bxoa BHewHen cnHxpoHmnsaumn (Ext trig)

* MpuMmevanume: VPO (virtual persistence oscilloscopes) - MHHOBALMOHHASA TEXHOMOMUs
Ha 6a3e FPGA ang Bm3yanusaumu BXOAHOIO CUrHasna B pexuMe aHanorosoro ocuunnorpada.
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6 MoproroBka ocuumnnorpada k paborte

6.1 O6uwume ykazaHMsa No 3Kcnayartauumm

Mpn Hebonbwnx konebaHmax TemnepaTyp B CKIAACKMX W paboumx noMeLlueHusX,
MoJlydeHHble CO CcKiaga npubopbl HeobxoAMMO BblAepXaTb He MeHee [ABYX 4YacoB B
HOpMasbHbIX YCNOBUSAX B YNaKoBKe

Mocne xpaHeHUs B YCOBUAX MOBbILLEHHOW BMAXHOCTWU Npubopbl nepes BKAKOUYEHUEM
Heob6XxoaMMOo BblaepXaTb B HOPMasbHbIX YC/IOBUSIX B TeYEHUEe 6 4.

Mpwn nonyyeHnmn ocumnnorpada nposepbTe KOMMAEKTHOCTbL Npubopa.

MoBTOPHYIO YNakKoBKY MpouM3BoAMTE TnMpu nepeBo3ke npubopa B npegenax
npeanpusaTns m BHe ero. [lepea ynakoBKOW B YKNaAOYHYHO KOpPOOKYy npoBepbTe ero
KOMMJIEKTHOCTb B COOTBETCTBMM C P3, npmbop m 3UIM npoTpuTe OT NbiW, 3aBEPHUTE BO
BNnaroyctonumByto 6ymary wnm naket. [locne 3T1oro npubop ynakymte B YKIAAOYHYHO
KOpOob6KY.

6.2 PacnakoBka ocuunnorpada

Ocumnnnorpad oTnpasnsetrca notpebuTtento 3aBoAOM MnOC/Ae TOro, Kak MOSHOCTbIO
OCMOTpPeH W npoBepeH. [locne ero noAy4YeHUs HEMeAsIeHHO pacnakymTte W ocMoTpuTe
ocumnnorpag MDO-72000E (Ha puc. Huxe) Ha npeaMeT MNOBpexAeHWN, KOTopble MOrnu
Npoun3onTN BO BpeMs TpaHcnopTupoBaHus. Ecnn obHapyxeHa kakas-nmbo HencrnpaBHOCTb,
HeMeA/IeHHO NOCTaBbTe B M3BECTHOCTb Ausepa.

BckpbiTne
YNaKoBKM
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7 CocTaB KOMMNJIeKTa NOCTaBKM

MNpubop NocTaBnsieTCs B COCTaBe, yKasaHHOM B Tabnuue 1.

Tabnuua 1

HanMeHoBaHue

KonunuectBo

Ocuwunnorpad cepun MDO-72000EX

1 (B 3aBMCMMOCTM OT 3aKka3sa)

CeTeBOW WHYPp NMUTaHUS 1

PyKoBOACTBO MO 3KchayaTaumm 1

MpobHuk-genntens (1:1/1:10)

2/4 (Tvin B 3aBUCUMOCTHU OT
mMozaenmn)

Mpoeoaa GTL-105A ang UCTOYHMKa NUTaHUS
(kpokoann-6aHaH) Tonbko ans MDO-72000EX

YepHbl U KpacHbI

Kabenb BNC GTL-110 ansa reHepaTopa 1wt

MpobHunkn GTL-207 ansa mynbTumeTpa (6aHaH-
npobHmkmn) Tonbko ans MDO-72000EX

YepHbl U KpacHbI

YnakoBo4Has kopobka

1

AononHuTesnbHbIe nMpUMHaanNeXXHoCTU N akKkceccCyapbl, NocraBsideMble NO OTAESIbHOMY

3akasy (onuun):

HanMeHoBaHue

Ha3sHaudyeHue

DS3-PWR

lMporpaMMHbIA NakeT aHanmM3a 3/1eKTpNUYecKomn MmowHoctn u MK3 B Y

DS3-SBD

npOFpaMMHbIVI NakKeT AeKoanpoBaHUA AaHHbIX nocnegoBaTeE/bHbIX WNH

GPIB

NHTepdelic GPIB (B Bnae agantepa nogknto4vaemoro k USB)

GDP-025

BblcOKOBOMbTHbIN AnddepeHLmanbHbli mpobHuK. ITostoca mporyckaHms
mo 25 MI't1 (15 MI'1; / x20); x03d. ocimabirenms X20, x50, x200; norpedw.
Koad. ocnabnennsa £2 %; makc. Usx. (DC+AC nuk) < 140 B (x20), <
350 B (x50), < 1400 B (x200); Bx. umnegaHc: 4 MOmM/1,2 n® (and.
pexum), 2 MOM/2,3 n® (Mexay 3eMa. U Bxoaamu); BbiX. uMnegaHc 50
OM, Bp. HapacT< 14 uc (x50, x200), < 23 He (x20). [Turanue 9B, moTpebiisemMbIit
Tok 35 MA Maxkc. (0,4 Br).

GDP-050

BbICOKOBONBTHbLIN AnddepeHumanbHblil NpobHUK. Monoca
nponyckanmsa go 50 Mlry (25 Mly / x100); koad. ocnabnenunsa x100,
x200, x500, x1000; norpew. koad. ocnabneHusa £2 %; makc. UBX.
(DC+AC nuk) < 700 B (x100)/ < 1400 B (x200)/ < 3500 B (x500)/ <
7000 B (x1000); Bx. umnepaHc: 54 MOM/1,2 n® (and. pexum), 27
MOM/2,3 n® (Mexay 3eM/. u Bxoaamn);BbiX. uMmnegadHc 50 Om, Bp.
HapacT< 3,5 Hc (x200, x500, x1000), < 7 Hc (x100). MuTtaHne 9B,
notpebnsembin Tok 35 MA makc. (0,4 BT).

GDP-100

BblcOKOBONbTHBIN AnddepeHLmanbHbli mpobHuK. IToroca mpomyckaHus
1o 100 MI'g (50 MI'1y / x100); xo3d. ocrmabrenms x100, x200, x500, x1000;
rorpertr. K03d. ociabdmenms 2 %; makc. Upx. (DC+AC muk) < 700 B (x100)/ <
1400 B (x200)/ <3500 B (x500)/ < 7000 B (x1000); Bx. vmrreqarc: 54 MOwm/ 1,2 nd
(mndp. pexim), 27 MOm/2,3 d (MexIy 3eMJI. ¥ BXOIIaMM);BbIX. MMITenaHc 50
Owm, Bp. HapacT< 7 HC (X200, X500, x1000), < 14 Hc (x100). MuTtaHune
9B, noTtpebnsembiii Tok 35 MA makc. (0,4 BT).

GCP-005

TokoBbI NpobHMK. MNMonoca nponyckanmsa 40 Iy ..1 kly, makc.
HenpepbIBHbIN BXogHON Tok 50 A ck3 (70 Anuk). MNorpewHocTb <
+0,5% (50/60My), £1 % (40 lNu...1kMy). U3mepeHne AC+DC TRMS.
MakcuManbHbIA packpblB knewen 24 mm, Mmacca 160 rp., 100x60x26
MM.

GCP-020

TokoBbI NpobHMK. MNMonoca nponyckanmsa 40 'y ..40 kl'y. Anana3oH
ns3mepsembix TokoB «20A»: 100MA...24 A ck3 (HenpepbiBHO)/ 60 AnuK,
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«200A»: 500MA...240 A ck3 (HenpepbiBHO)/ 600 Anuk. MorpewHocTb <
+2% (6a30B.). MakcManbHbIM packpbiB kiewen 21 MM, macca 180
rp., 135x50x30 mMm.

GCP-100

TokoBbIN NPOBHMK ANS aHanM3a KadecTBa 3/1eKTPO3HEPIUN, N3MepeHns
rapMoOHWK TOKa, NYCKOBbIX TOKOB, Nynbcauuii u wyma. Nonoca
nponyckaHua ao 100 klu. AmanasoH nsMepseMbix Tokos 50 MA...100
Anuk. MorpewHocTtb <3 % (50 MA...10 Anuk), <4 % (1 A...100 Anuk).
N3mepeHne AC+DC TRMS. MakcuMarnbHbIlA packpbiB Kiewen 12,5 Mm.
Bec 330 rp.

GCP-530

TokoBbIN NPOB6HMK: MaKC. HenpepbiBHbIN BXxogHOM Tok 30 A ck3 (50 A
nuk), nonoca nponyckanmsa 0..50 My, BpeMs HapacTaHusa < 7 HC;
Koad. npeobp. 0,1 B/A; norpewHoctb (45..66 T'y): £ 0,1 %
(0...30Ack3)/ + 2 % (30Ack3...50AnukK); wym (OTH. BXoga) < 2,5 MA
CK3; nNuTaHue £12 B nocT.; notpebn. MowHoOCTb 5,6 BT Makc

MNpumeyaHue: ansa namepeHunii Tpebyercs BHeWHMn 610k nuTtaHmusa GCP-
206P (Ha 2 npobHuka) nnn GCP-425P gnsa ogHoBpeMeHHOM paboTbl 4-X
NpoObHMKOB.

GCP-1030

TOKOBbIM NPOBHMK: MaKC. HenmpepbIBHbIM BXoAHON ToK 30 A ck3 (50
A nuk.), nonoca nponyckaHus 0...100 My, BpeMst HapacTaHus <
3,5 HC. nuTaHme £12 B nocT., noTpebaseMas MOWHOCTb 5,6 BT
Makc. nunHa nposoga 1,5 m (T/npobHuk)/ 1 M (NpoBoa NUuTaHms).
Macca 240 r. 175 x 18 x 40 MM,

MNpumedaHue: Ang namepeHui TpebyeTcs BHELWHMN 610K NUTaHus
GCP-206P (Ha 2 npobHuka) unn GCP-425P ans oagHOBpeMeHHOM
paboTbl 4-X NPOB6HUKOB.

GCP-206P

NCTOYHMK NuTaHma ansa Tokosoro npobHuka (2 kaHana)

GCP-425P

NCTOYHMK nMuTaHmsa ans TokoBoro npobHuka (4 kaHana)

GTP-151R

MaccuBHbIN NpobHmMk 150 MI'y, 10X, aBToonpeaenerme koadd.
AeneHus

GTP-251R

MaccuBHbIN NpobHMk 250 MI'uy, 10X, aBToonpeaenerme koadd.
AeneHuns

GTP-351R

MaccuBHbIN NpobHmnk 350 MI'u, 10X, aBToonpeaenerme koadd.
AeneHuns
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8 HasHauyeHue opraHoB ynpaB/ieHUs

8.1 NMepeaHana naHenb

MDO-72202EX

]

H

:}
A

mA COM VO

A
© ©.0.0

Puc.1 MNepeaHsas naHens MDO-72072EX /72102EX /72202EX
Mogenn MDO-72072EG /72102EG /72202EG He uMetoT MynbTuMeTpa (18)

MDO-722049EX

Puc.2 NepegHsas naHeno MDO-72074EX /72104EX /72204EX
Moaenn MDO-72074EG /72104EG /72204EG He nmetoT MynbTuMeTpa (18)

19



9.

AOuncnnen TFT uBeTtHon XK-akpaH 8 x 10 pgeneHuin (paspeweHue 800 x 480/ WVGA),
AnaroHanb 17 cM, C LULMPOKMUM YoM o63opa.

BKJ1/BbIKN POWER KHoMKa BKJIIOUYEHUS 3NEKTPONUTAHUS.
(nuTaHue) = | : BKJI
& O: BbIKN
- | a0
HwvxHue ,U,J'Iﬂ Bbl60pa HeO6XO,EI,VIMbIX NMYHKTOB MEHIO, VICI'IOJ'Ib3y17ITe 7 KNnaBMLU, PACNoOJ/I0XEHHbIX B

KHOMNKU ME@HIo HUXHEW YacTu NaHenu Amcnnes.

BokoBble Ons Bblbopa nepeMeHHOro napameTpa M3 MEHI0 WAKW onuuu, KUchnosblyinte 5 B0OKOBbIX
KHOMKW MEHI0 K1aBMLI, PacrnoiOXEHHbIX cnpasBa 0T AUChJes.

BOKOBblE N HMXXHME KHOMKW WCNOJb3YHTCA AN Bblbopa NMosb30BaTesieM Ha 3KpaHe PexvMOoB U
dyHKUNI B npepsiaraeMoM MeHK nHtepdeica.

MeH10 Bbikn Moe][;” NUcnonb3yinte kHonky MEHKO Beikn gna  Toro, 4yTObbI
—~ NOKasaTb/CKPbITb Ha 3KpPaHe CUCTEMHOE MEHIO.

onuum Option Ncnonb3yinTe Ang AOCTyna K yCTaHOB/IEHHbIM OMNUMSAM,

CoxpaHeHue Hardcopy KHonka COXP no3Bonser 6bICTPO COXpaHWTb B MaMATb WU
BbIBECTM Ha rme4yaTb (B 3aBUCUMOCTU OT KOHdwurypauum). Ansa
nosly4eHums AONONHUTENbHbIX cBefeHnn CM. n. 19.6.3
(®yHKUMOHanbHOCTb KHOMKM COXP.).

YcraHoBKa Perynatop YCTAHOBKA npeaHasHayeH AN peryimMpoBKu

n Boibop YCT“:“KA 3HavyeHusa (yBenudy./yMeHbll.) BblbpaHHOro napameTpa wan Ang

/’\ BoibOpa Meay pAByMsa napaMeTrpamm (nepemelleHne Kypcopa).
i 1\ UcnonHutenbHas KHOMKa BblBOP npeaHasHa4dyeHa ansa
' Jl  noaTBepxaeHus Bbibopa.

PyHKLU. OpraHbl ynpaBfeHWUs AOMOMHUTENIbHBIMWU BO3MOXHOCTSIMM (8 TEMHO-CepbIX
KHOMKMH KHOMOK, pacroflioXXeHHbIX Fopu30oHTasbHO crnpaBa oT XK-aucnnes) ans
BblbOpa YCTaHOBOK U AENCTBUN B TeKyLlleM (aKTUBHOM) MeH0 MDO-71000B.

N3mepeHus KHOMKa BK/OUYEHUSI, KOHMDUrypauuu W YyrpasBneHuss pexnMamu
aBTOMATMYECKNX U3MEPEHMUIA.
Kypcop m KHonKa BKIOYEHMS, KOHMUrypauum u ynpasieHUs pexunMamu
KYPCOPHbIX U3MEpeHn.
Tect o KHonka BK/THOYEHMS, KOHdUrypaumm " yrnpasneHus
OMUMOHA/BbHBIMW MPUIOXKEHUAMM.
C6op KHonka KoHbUrypaumm v ynpasnieHus pexmMmom cbopa AaHHbIX.
nHdpopMmaumm
Ovcnnen @ KHomnKa KOHbUrypaumm n HaCcTpomKu amcnnes.
Momowsb @ KHonka AocTyna K MeHo cnpasoyHoi nomoum (Help).
3anucb/ Ncnonb3ynTte KHoNKy 3an/ BbI3 415 akTUBaUUM pexunma 3annucu um
Bbi3oB BbI30Ba OCLMIOrPaMM, 3KpaHOB U Npoduien HacTpoek.
YTUnuTbl m KHonka ynpasneHus yTunutamu npubopa (BbIBOA Ha neyaTb,
BHYTPEHHWUI TanMep, BbI6Op A3blka, MEHIO KanmbpoBKkn).
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10. ABTOYCT.

Myck/Crton

OaHoKp.

HayanbHble
YCTaHOBKM
11. FT'opu30HT.
(ropu3oHT.
perynatopsbl)

CMmeulleHme

PacTtsxk.

BPEMSA/AEN

Ycr/Yaan
12. 3anyck
(perynsaTopbl
3anycka)
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Mpu Haxatnn ABTOYCT ocuunnorpad aBToMaTtuyecku Bbibepet
3HayeHne HaACTPOEK rOpU30OHTaNbHOM W BepTUKasbHOM CUCTEM U
Astoyor CUCTeMbl 3amycka ANs MOoJlydYeHUs Ha 3KpaHe OCUMAIorpamMmMbl
BXOAHOro curHana. Bbl MOXeTe KOppeKTMpoBaTb HACTPOMKMK
BPYYHYIO AN15 nony4vyeHus Tpebyemoro pesynbrara.
Ha>kaTtne Ha KHOMKY NpMBOAUT K 3anyCKy WM OCTaHOBKEe npouecca
cbopa wuvHdoOpMauum o0 BXOAHOM curHane. [lpu akTMBM3aLUK
pexuma cbopa MWH@oOpMauMnm Ha Aucnnee  ocuunnorpada
npucyTcTByeT Haanucb «[llyck». Tlpu oOCTaHOBKE - HaAMNWUCb
«Cton». Ecnmn ocumnnorpad ocTaHOBMEH, TO creaylowunin cbop
MHdpoOpMaunMm O BXOAHOM CWUrHane HaJHeTCs TONbKO npu
cnenyouwem 3anycke JIMHUU pa3BepTKu.
HaxaTue Ha KHOMKY aKTMBUpPYeT OAHOKPaTHbIA 3anyck. B 3Tom
pexuMme rnocne Haxatusa kHornku MYCK/CTOIM ocumnnorpad 6yaer
y - OXuAaTb BbIMNO/HEHUS YCNOBWA 3anycka. [pyv ux BbINOSIHEHMM
(omwoxp )} ocumnnorpad  npousBeAeT  OAHOKPATHYH  peructpauuio  u
- B OCTAaHOBUTCA  (3axBauyeHHbIA  UCCNeAyeMblit  curHan  byaer
NpUCYTCTBOBaTb Ha Aucnnee ocuunnorpada) Ao nocneayouwero
HaxkaTtmsa Haao kHonky «[MYCK/CTOIM».
HaaTue KHOMKK yCTaHaBMMBAET MOJIOXXEHWE OPraHoB yrnpaB/ieHUs
TEEMERKH Mo yMOJST4YaHMUIO.
FOpu30HTaNbHblie 3/IEMEHTbl yNpaBieHUs MO3BOJSKOT U3MEHATb FOPU30OHTasbHbIE
MacwTab, nonoXxeHue ocUWAOrPaMM W  ynNpaBasATb CUCTEMOM MOWUCKa MO
CcobbITNAM. [OPU3OHTaNbHbIA LLEHTP 3KpaHa — TOYKa Hadana OTCYeTa BPEMEHM.
N3MeHeHWe ropmM3oHTanbHOro Macwrtaba NpMBOAUT K pPacTArMBaHMIO MM CXaTUIO
OCLMNIOrpaMMbl OTHOCUTENbHO LIEeHTpa 3KpaHa. Perynatop ropusoHTanbHOro
NOMOXEHNA U3MeHsIeT oTobpaxaemMoe NOMOXKEHNE OCLUUNIOrPaMMbl OTHOCUTENBHO
MOMEHTa 3anycka.
CMEWEHVE X  Perynsatop W3MeHsieT rOpU30OHTaslIbHOE MOJIOXEHME OCLMIN0orpamm
< @ p KaHanos (Bknto4yas MATH). YyBCTBMTENBHOCTb 3TOrO perynstopa
= 3aBUCUT OT YCTaHOBJIEHHOW ANNTENbHOCTU pa3BepTKMU.
KHonka PACTSX npuMeHsieTcd B COYETAHUM C perynsaTtopoMm
CMELLUEHMUE. Pexum yBenumuyeHne d¢dparmMeHta NO3BONSET
pacTarmeaTb Ha BCHO LWWMPUHY 3KpaHa Yy4YacTOK OCHOBHOIMO OKHa
ocumnnorpammbl. Ncnonbsynte GyHKUUIO yBenuueHusa dparMeHTa
AN TOPU30HTaNbHOMO pacTsarMBaHMsa ydacTka OCUMAIOrpaMMbl C
uenoto 6Honee pgeTanbHOro aHanmMsa curHana. MWcnonb3ynte
yBennyeHue ¢dparmeHTa ans pacTarmBaHus yyacTka
OCLMNIOrpaMMBbl. Cnepyet YUUTbIBaTD, yTOo yCTaHOBKa
ropmM3oHTaNbHOro MacwTtaba pacTaHYTOro yyactka He MOXeT 6biTb
6onblUe ANUTENBHOCTU pa3BepTkn 6a30BON OCLUMANOrpaMMel.
Mo3sonseT BbiI6paTb 3HaYEHNE rOPMU30OHTANIbHON pa3BepTKMU
BPEMA/OEN ons OCHOBHOW OCLMAIOrpaMMbl UMW €e pacTSaHYTOro
dparmeHTa. Ecnm BKAOYEH pexunMm yBeIUYEHUS (pparMeHTa,
WwMpnHa oOkHa ddparMeHTa W3MeHSeTCs MNpu WU3MEHEeHUUn Ko3ad.
rOpU30HTaNIbHOW pa3BepTKU.

KHomka AocTyna K PyHKLMSM MOMCKOBOM MaLUMHbI.

KHonkwn ans nepexKknyeHnda Mexay TouyKamMn noncka.

BPEMS/AEN

KHOMKa yCTaHOBKW WM yAaneHnss MeTKu BbICTporo AocTtyna npwu
NCNONb30BaHNM MOMCKOBOM MalUWUHbI.

Cuctema 3anycka onpegenser MOMEHT Hayana perucrpauum AaHHbIX W
oTtobpaxeHnsa dopMbl curHana ocuumnnorpagom. 1o MOMeHTa 3anycka
ocumnnorpad HenpepbiBHO PerucTpupyetr W COXpaHseT onpegesieHHoe
KONMYECTBO AaHHbIX AOCTaTtouyHoe Ans otobpaxkeHus ¢dhopMbl CurHana cneesa oOT
TOYKM 3anycka. locne BbINOAHEHUS YCNOBUI 3anycka ocumnnorpad NpoAo/IKUT
perncTpupoBaTtb W COXPaHATb JAaHHble B [JOCTAaTOYHOM KOJMYyecTBe And
oTobpaxeHuss OpMbl CMrHasa crpaBa OT TOYkM 3anycka. O6nactb «3AMYCK»
(30Ha 3n1eMeHTOB ynpaB/fieHMs 3anyCcKoM) Ha MnepeaHer naHenu, BK4YaeT B
cebs oaMH perynsTop v TpY KHOMKM.




YpoBeHb LEVEL

O
e
- G
50%

dopc. 3anyck
3anyck

13. CMeweHune CMELLUEHME Y
(no BepTuK.)

Y=\

Kanl...4

BHELU CUHXP

BONbT/AEN gonur/nen

14 BHELL.  gHEw cuuxe
CUHXP ——

15. M (MarteMm.)

R (Ref)
B (BUS)

16 BxoaHble
pa3beMbl

17 Pazbem USB
HOST

3aseMieHue

Bblxonﬁ
kanu6partopa T2 |2V Il

18 MynbTuMeTp
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Perynatop YPOBEHb yctaHaBnuBaeT ypoBeHb 3anycka.

KHonka BbI30Ba Ha 3KpaH MeHIo yrnpasreHus CNCTEMOM.

CneumanbHass KHOMKa e€AMHCTBEHHOM YHKUUM, NpU  HaXaTuu
KOTOpOM MpOMUCXOAUT YCTaHOBKA YPOBHS 3amnycka B TOYKY
cepeauHbl pa3maxa (50%) curHana 3anycka nNo BepTuKanu.
CneunanbHas KHOMKa, Npu HaxxaTuu KOTOPOM NponUcxoanT
NPUHYAWUTENbHbLIA 3anyck, T.e. ocuwunfaorpad BOCMPUHMMAET 3TO
OeNCcTBMe Kak BbINOMHEHME YCNOBM 3anycka. Wcnonb3yetcs,
rnaBHbIM 06pa3oM, AN HaCTpOMKW ocumnsorpada B XAYLEM W
O[IHOKpPaTHOM peXxuMax 3anycka.

Perynstop M3MeHSIET MOJIOXKEHME OCUMMIOrpaMM KaHanoB Ha
3KpaHe no BepTukanu npu nomowu perynsaropa CMELWEHNE.

KHOMKM ynpaBneHns KaHajsamum BEepTMKASIbHOro OTKOHeHMs KaH
1...4. HaxaTne Ha oAHYy M3 3TUX KHOMOK BbIBOAUT Ha 3KpaH XXKU
NOAMEHIO yMNpaBfeHNs HaCTpPOMKM pexumoB (cBA3b Bxoaax,
n3MeHeHue Ko) cCOOTBeTCTBYHOLWEro KaHana.

PerynsTop ycTtaHOBKM KO3 ULNEHTA OTKNIOHEHWNS KaHAMNoB.

BxogHoe rHe3go WMCTOYHWKA BHELWIHEW CUHXPOHM3auuu. BxoaHou
umneaaHc 1 MOM+3%, Bx. HanpsxeHune £15 B(nuk), éMk~16 nd.

Ncnonb3yinte KHOMKY M (MaTteM.) A4na axkTuBauuMmn pexuma
MaTeMaTUYECKNX PYHKLNN.

Haxxatne Ha kHomnky R (Reference/ OnopHbie) aKTUBUPYET MEHIO
OMOPHOro CurHasa Aans BbiBOAA HA 3KpaH WX  yAaneHus
ocuunnorpamMm* ¥,

Mcnonb3yiTe KHOMKKU AN KOHdUrypauum w yrnpaB/ieHUS B
OMNUMOHANBHOM  pexXuMe  CUHXpPOHM3aUMM U AeKOAMPOBaAHUS
CUrHanoB nocnefoBaTenbHbIX WuH I1°C, SPI, UART.

Pasvem BNC BxogHoro kaHana 1...4.

BxogHon nmnegaHc: 1 MOmMm.

Paszbem USB pns nepedauyun AaHHbIX BO BHeWwHO namatb (TypeA,
coBMmectumocTb USB 1.1/2.0).

Knemma 3azemneHuns (obwas Touka 3emam € waccu npmbopa).

Bbixod curHana ans KomneHcauum npobHuMKa M corfacoBaHus C
ncronb3yembiM KaHanoM (2 B nuk./ meaHap/ 1kru).

Moanenn MDO-72072EX /72102EX /72202EX/ MDO-72074EX
/72104EX /72204EX



*MpuMmeu.: Tun cBA3M KaHala MO MOCTOAHHOMY TOKYy (DC/OTKpbITbiii BX0A) MO3BOASAET 6bICTPO
M3MEepUTb KOMMOHEHTY MOCTOSIHHOrO TOKa CWUrHana 4yepes HanpsiXeHue A0 MapKepa HyJ/1eBOro YpOBHS
(3emnn). Tun cBA3M KaHana no nepeMeHHOMy TOKy (AC/3aKkpbiTbli BX0A4), KOraa KOMMOHEHT
MOCTOSAHHOIO TOKa CUrHana 6M0KMPOBaH, MO3BOJISIET WMCMOSb30BaTh OOMbLIYK YyBCTBUTENbLHOCTb A
nccnenoBaHMs KOMNOHEHTbI MEPEMEHHOr0 TokKa.

**MpuMeu.: OnopHble OCLUMANOrPaMMbl — 3TO COXPaHEHHbIE B NaMsTN OCLMINOrpaMMbl, KOTOpbIe

MOryT 6bITb BbIBEAEHbI Ha 3KpaH onepaTopoM. PyHKUMS MCMOMb30BaHWS OMOPHOrO CUrHana AOCTynHa
rnocsie COXpaHeHns BbIbpaHHOM OCUMINIOrPaMMbl B SHEPrOHE3aBUCUMON NaMATH.

8.2 3aaHAA naHeNnb

8 7

Punc.3 3agHa8a naHenb

MDO-72072EX /72074EX /72102EX /72104EX / 72202EX /72204EX

Moaenu

MDO-72072EG /72074EG /72102EG /72104EG / 72202EG /72204EG

1. Adon.
KOHTPOJb
2. Kanu6p.
3. USB
(ycTponctBo)
4.
LAN
5.
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GO /NO GO

OPEN
COLLECTOR

CAL

——

HEe MMEKT UCTOYHMKA NuTaHus (5)

Bbixoa 10 MKC MMMYNbCOB B peXuMe AOMNYCKOBOro KOHTPONS.

MHe340 BbLIXOAHOMO CUrHana BHYTPEHHEN KanubpoBKU CUCTEMBbI
BepTMKanbHOro otknoHenums (Cal.)

Pazbem USB pana AucTaHUMOHHOrO ynpasneHus ot (K npu
rnomMoLwm MO FreeWave wau MoAK/THOUEHMNS npuHTEpa
(coBmectumocTtb USB 1.1/2.0).

Pazbem RJ45 gna AMCTaHUMOHHOrO ynpasneHus ocumnnorpadom
rno cetn LAN

BbIXo4bl BCTPOEHHOIO0 UCTOYHMKA NUTAHUS.



6.

7. Bxon
nUTaHuA
Mex.

8. 6nokuposka

9 BeHTnnsaTop

BbIXxoAHbIE pa3beMbl BCTPOEHHOrO reHepaTopa

PasbeM nogknoyeHuss kKabens ceTteBOro nutaHus (NepemMeHHoe
HanpsixkeHne ~100...240B, 50/600y).

H MHe3a0 ana mexaHudyeckon 6noknposkm npubopa (security slot).

BeHTUNATOp oxnaxaeHus ocumnnorpada.

8.3 DKpaH U CUMBOJ1bl MHAUKALUNUMU

Monoca Pexwum cbopa CocrosHue
MHpOPMaUUM  3anycKa

GUINSTEK 1ok nts  ShHz "L Trig'd 73 Jan 2013 17:48:53 [laTa U BpeMA
YpoBeHb
3anycka
MonoxeHune y
3anycka
MuaukaTtop
KaHanos
YacToTa
CurHana
MHaukaTop HacTPOMKH MHaukaTop HacTpoitkn HacTpouka
KaHanoB pa3BepTKH CUHXPOHM3aUMH

AHanorosble
CUrHanbl

YpoBeHb 3anycka

NMono>xxeHune
3anycka

CoctosiHue
ropu3oHTasSIbHOM
CUNCTEMbDbI

AaTta v BpemMA

NMonoca namatTn

Moka3biBaeT (popMy BXOAHOIr0 aHasrioroBoro cMrHana.

Kanan 1: Kanan 2: (o154
Xentbin

KaHan KaHan 4: 3eneHbin
3:

lMoka3biBaeT ypoBeHb 3anycka.

MNMoka3biBaeT MonoXeHWe Mapkepa 3anycka.

MNMoka3biBaeT MOMOXEHME MO FOPU30OHTANIN U YCTAaHOBMEHHbIM KO3hDDULMEHT
pasBepTKu.

21 Jul 20812 Tekyllas gata v BpeMsi.
13:41:24

MonoxeHne oTobpaXkeHHON ocuMNIorpaMmMbl CUrHana u ee pasmep no
CpaBHEHUI0 C BHYTPEHHEN NaMAaTblO.

CocTosiHne pexxuma CUHXPOHM3NpYyeTCS.

CUHXPOHU3aunn

24



Pe)xnm cbopa
AQHHbIX

BxogHasa yacroTa
CUrHana

HacTtpoiiku
CUHXPOHMU3aALMUN

CocTosiHMe KaHana

25

Trig?

Auto

HE §

o
=
—
3.
=]

HeT cMHXpOHM3auuu, avcnnen He obHoBAsieTCS.

YKasblBaeT, YTO Nnpeasanyck akTMBMPOBaH.

CMHXpOHM3aumMsa oCTaHoBNEHA. TakXe MNOoSBNSETCS B pexume

Myck/CTon.

Pe>xxnm camonucua.

Pex1nM aBTOYyCTaHOBKM.

Bbibopka

68 .9833H=

F

<2H=

@ § -4.64V

2U

MnKoBbLIA AETEKTOP

Pexxum ycpeaHeHus

DC

Moka3blBaeT BXOAHYIO 4YacTOTy CUrHana

YKasbliBaeT, 4To vactoTta <2 'y (HWKHMI npeaen
M3M. 4acToThl).

Moka3sblBaeT WCTOYHUK CUHXPOHM3AUUK, TUN
CUHXPOHU3aUNN, YPOBEHb CUHXPOHU3aAUNUN N TUN
CBA3UN CMHXPOHUN3aLUUn.

lMokasbiBaeT MHpOopMaLUIo 06 aKTUBHbIX
KaHanax: ™M CB43MK, KO3 PUNUNEHT
OTK/IOHEHMUS.



9 NOAroToBKA OCUMNNINIOINPA®DA K PABOTE

9.1 YcraHoBKa npubopa Ha paboueMm MecTe

MpoTpute npubop 4MUCTOWM cCcyxoh candeTkon nepes YCTAaHOBKOM ero Ha
ropusoHTaNbHYO MOBEPXHOCTb Ha pabouyeM MecTte. [OAna yaobcTBa yCTaHOBKWM npubopa Ha
paboyeM CTONEe MWNM HaK/IOHA 3KpaHa HeobxoAMMO BOCMO/b30BaTbCA ChReLManbHbIMU
OTKUAHbIMM YNOpaMn B HUXXHEN YacTu Kopnyca.

BepTukanbHoe Ons BepTUKanbHOro pacnosioXeHus npm6opa Ha CTone nepesegunTte OTKNAHbIE
ynopbl No4 KOpnycC, Kak nokKasaHo HMXE Mo CTPEJZIKaM Ha NIEBOM PUCYHKE.

pacrnosnoxeHue

[ns HakIOHHOro pacnosioxeHus npubopa, OTBEAUTE YMOpbl Ha 3aaHeW
HaknonHoe naHenu B HamnpaBfeHUW OT 3aJHei naHenu Mno3aau Kopryca, Kak nokKasaHo
pacnonoxxeHue

Huxe (Mo cTpesikam) Ha JIEBOM PUCYHKE.

Mpn 3TOM HeobxoAWMMO MNOMHWUTL, 4TO npubop BO BpeMs paboTbl AO0/MKEH 6biTb
yCTaHoOBMEH TakK, 4Tobbl BO3AyX CBOHOAHO MOCTynasn W BbIXOAUN U3 Hero. BeHTUNsauMOHHbIE
OTBEPCTUSA KOXYyXa Npnbopa He A0MXKHbI 6bITb 3aKpbIThl APYrMMU NpeaMeTamMu.

9.2 NMpoBepka HanpsHKeHUa ceTu

Ocuunnorpad MoxeT NMUTaTbCHA OT CeTU HanpsxeHuem oT 100 go 240 B (aBToBbI6GOpP
HOMWHANbHOIO AuanasoHa nuTalowen cetn) M yactoton ot 48 go 63 Iu. lMo3aTOMy HeT
HeobxoamMmocTn 3aboTuTbca 06 YCTaHOBKE HaMpsXeHus nuTalowen cetu C MnoMoublo
nepeknoyatens. Ybeautecb nepen BKAOYEHMEM ocuunnorpada TONbKO B COOTBETCTBUMU

HOMWUHANOB YCTAHOBJIEHHbIX MJTAaBKNX BCTaBOK.

NPEAYNPEXAEHMUE. 3asemnnte Kopnyc ocuunnorpada nepen noaKAlOYEeHUeM K
UCTOYHUKY MUTaHUA.

HoMunHan.l npenoxpaHMTeneVl npn AaHHOM HaNpsAXeHUn CETU NOoKa3adHbl HNXE

HanpsixeHue cetn AvanasoH MnaBkui npepoxpaHuTenb
100..240 B 250 B T 1A (Slow)

NPEAYNPEXXAEHME. [pn 3aMeHe nNiaBKOro npeaoxpaHuTens OTCOoeAUMHUTE LUHYP
NUTaHUA OT CETHU.

26



9.3 BxknrouyeHne nutaHusa

Onepauumn

1. Moagkntounte Kabenb NMTAHMUA K pa3beMy Ha 3agHeln
naHenw. "\/ ‘\

\ L(C\m

2. Haxmute kHonky BKJ1/BbIKJ1. OTto6paxeHune
(BM3yanusaums) akpaHa CTaHOBUTCS aKTUBHbIM yepes
UHTepBan BpeMeHn B ~ 30 ceKyHA.

= | BKJ
& O: BbIKN

MpnmeyaHne

MDO-72000E npu BKAKOYEHUN MUTAHUS BOCCTAHaBNAMBAET MPOdUb COCTOSAHUS,
npeawecTBYOWMA ero BbIK/IIOYEHMIO. 3aBoACKMe HAcTporikm (napameTpbl Mo
YMOJST4aHUK) MOryT 6bITb BOCCTAHOB/EHbl Ha)xaTuem knasnwm «3AB YCT» Ha
nepeaHen naHenw.

9.4 Onepauum npm NnepsoM BKJIIOYEHUUN Npubopa

OTOT pa3gen OnNUCbiBaeT, MNOPAAOK MOAK/IOYEHUS BXOAHOrO CurHana, Bblbopa u
perynmpoBKM napameTpoB, MaHUNyNAUMA ANa KoMmMreHcauun npobHuka. MNepen Hadanom paboTbl
MDO-72000 Ha HOoBOM MecTe (B HOBOW cpeae), BbIMOAHUTE 3TU AeNCTBUSA, YTobbl yb6eanTbcs, 4To
npoueaypbl BbINOSHEHbI NPaBULHO U B NOMHOM ob6beMe.

MpuMmeHeHne genutensa x10 n3 KoMnaekTa NOCTaBkWM ocuunnorpada paclwmpseT YacTOTHbIN
Avana3oH BXOAHbIX curHanoB. Ecnu komneHcauuma AenuTtens BbliNONHEHa He AOIKHbIM obpasom,
oTobpaxeHHasa d¢dopMa curHana 6yaeTr uCKaxeHa W NpUBEAET K YBEIUYEHUIO MNOrpeLHoCTm

N3MepeHus.

1. Bkn nuT.

CneayiTe pekoMeHAaumMaM U NpoueaypaM, ykasaHHbIM Mo TekcTy PD Bbiwe.

2. YcTaHoBKa
naTbl U
BpeMeHMU

YcTaHoBuTe TeKkylyto Aaty B npubope (aaTta/sBpems).

3. HayanbHble
YCTaHOBKM
CUCTEMDbI

MpounsesegnTe cHpocC yCTaHOBOK ocumnniorpada c

LEeNblo MPUHYAUTENBHOIO BO3BpaTa K YCTAHOBKAM Mo
yMonyaHuto. Anga atoro Haxmute «HAY YCT Ha T,
nepegHen naHenw.

5. MoakntouyeHune
aenutens

YcTaHoBuUTE nepektoyaTens genutens B nonoxenmn x10. Moakntounte BNC
HaKoHeuyHuK genutens kK Bxoay KaHana 1/ (nnn 2,3,4), a npobHUK K BbIXoAy
kanubpaTtopa 1 kl'y (MeaHap; 2 B nnK) Kak yKasaHo Ha pUC. HUXe.

O(:)(:)(:)(:)

DDDD

0
DODO

CH1
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6. 3axBaT
curHana
(ABTOYCT)

Haxxmute kHonky ABTOYCT. Ha akpaHe B ueHTpe
0TO6pasnTCsa NPsIMOYrofibHbIA CUrHan kanmbpartopa m

(meaHap).

I

7. Bbibop B MeHI0 HaxxmuTe kHonky AUCMNEN, n BbiGepute B HUXHEA @ Touku

dopmaTa
oTobpaxeHus

CTpoke o6nacTtu HacTporkn popMaT oTobpaxeHus
ocunnnorpamm BEKTOP/Vector.

8. KomneHcauus

aenvtens C noMoLLblo NepeMEHHOr0 pe3ncTopa U OTBEPTKU YCTaHOBUTE OMNTUMasbHoe
nsobpaxeHue curHana (CTporo NpsAMoyrosbHas opma).
| nepekomMneHcaums
\ I l l X I HefOKOMMeHcaums
HOpManbHas KoMNeHcauus
9. Hauano MNepexoante K BbINOHEHUIO U3MEPEHNI U APYTUX Oonepaunii HaCTPOMKK.
N3MEpeHum N3MepeHnsa: nyHkT 11
3anuncb/BbI30B: NYHKT 17 YTUnutbl: NyHKT 15
BbiBOA Ha neyaTtb: NyHKT 17.6.6  AucT. YnpasneHue: nyHKT 20
9.5 PekoMeHpaauum no pa6orte c P2
OnucaHue B 5TOM pa3gene coaepXuTcsa onucaHue ycrnoBHbIX 0603HaYeHN, NCMOIb30BaHHbIX B

28

AAHHOM pyKOBOACTBE no 3KCnayaTauum npubopa
MDO-72000E.

B Tekcte P2 nioboe BblpaxeHue «HaxaTb KHOMKY MeEHI0» OTHOCUTCA K KHOMKaM,
pacnosioXXeHHbIM HEMNOCPEeACTBEHHO HWXe WAM psaaoM C NobbIM - 3HAYKOM UK
napamMeTpoM, COAEpPXalLUMNCA B MEHIO.

Ecnn B pyKOBOACTBE COAEPXWUTCH BbIpaXeHue «nepekntountb(cs) Ha (Mexay)»
3HAYEHUSIMW UM NapaMeTpaMu, cneayeT BbibpaTb COOTBETCTBYHOLWMIN MYHKT MEHIO.
HaxxaTne KHOMKM MyHKTa MEH NpUBOANT K MEpeKJlnYeHUo nokKasaTtens uau
napameTpa.



Bbibop nyHkTa
MEHIO UNKn
napameTpa

Mpumep

MepekntoyeHne
napameTpa
MEHI0

29

[na kax[oro NyHKTa MEeHI0 MOACBEYMBALOTCS AENCTBYOWME napameTpbl. Hanpumep,
B MNpUMeEpe HMXe TMOoKasaHo TeKkyuwee 3HayvyeHuMe napameTtpa CesaA3b - DC,
NOAK/TIOYEHME K MUTAHUIO OT CETU NMOCTOSIHHOIO TOKa.

Ecnn nyHKT MeHI0 npeanosiaraeT BO3MOXHOCTb MEpeKSIloUYEeHUS C OAHOrO 3HA4YeHus
napameTpa Ha papyroe, 6yayT nokasaHbl o6e onuum, C NOACBETKOW BblbOpa,
CAENaHHOro Ha HacTosIlWWIA MOMEHT. B npumepe, AaHHOM HMXe, NapaMeTp HaK/IOHa
(Slope) MOXHO nNepekI4YNTb C HapacTawwero GpoHTa Ha HUCMaaaoLWmn.

MYHKT MeHI0

[TyHKT, MEHt0

[TyHKT MeHIo

Monoca

Mo AHEIA
B03MOXHOE

,Ll,eVICTBg}OU.I,ee 3HavyeHne
3HA4YEHNE napameTpa
MapameTp napameTpa

BbipaxkeHne «BblbpaTb», WCMNOAb3yeMoe B pYyKOBOACTBE, WMeeT B Buay BblbOp
3HauyeHMss napameTpa OOKOBOro MeHIo, ANs 4ero creayeT cHayajsa HaxaTb
COOTBETCTBYOLWYH KHOMKY MEHKO W WUCNONb30BaTb PEryaAatTop YcTtaHoBKa anda
MPOKPYTKM MO CMUCKY MapaMeTpoB WAN YBENYEHUS/YMEHbLUEHNSA 3HAYEeHUs
rMnepeMeHHOoN.

GUINSTEK 10k nts 2HHz I Trigd 24 Jan
WecTounuk
[ kamt |

KAHZ2 || KAH1
KAH3
- KAHA

CeTb

MonepemeHHo
Bkn  Beikn

CBAsb HaknoH ‘YaepkaHwe
DC L ZC

1. Haxatb KHOMKY HUXXHero MeHIo
Ansa poctyna K 60KOBOMY MeHI0.

2. HaxaTb KHoOMKy 60KOBOrO MeH ANns  HacTponKu
napameTpa unam A40CTyna K NoAMEHIO.

3. Mpun Bbi6Ope M3 MNOAMEHIO WKW YCTAHOBKE 3HAaYeHus
HenpepbIBHONO nNapaMeTpa cneayeT MCMNoONb30BaThb
perynatop YcTaHOBKa AN MPOKPYTKM MO MyHKTaM
MeHI0 nnu 3HaYeHUsAM nepeMeHHbIX. Ons
NOATBEPXAEHUS W BbIXoAa CflieayeT UCnonb3oBaThb
KHOMKY Bbi6op.

4. Ana ceopayMBaHusa 60KOBOro MEHI0 HaxaTb Ty Xe WeToYHME
KHOMKY HMXXHEr0 MEHI0. KAH1

0 =

1. [na nepeknyeHns 3HavyeHus
rnapaMeTpa Ha)XaTb KHOMKY HUXHEro
MEHI0.

HaknoH HaknoH
N, 3E




CBepHyTb
HUXXHEee MeHHo

YpanunTtb BCe
MEHI0
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[Nns CBOpayMBaHUA HUXHEro MeH HeobxoaMMo
CHOBA HaxaTb KHOMKY COOTBETCTBYOLWEN (PyHKUNMN.
Hanpumep, A4na cBopauMBaHMs MeHK 3amnycka
crneayeT NOBTOPHO HaXaTb KHOMKY MEHI0 3anycka.

Ons ceBopaunBaHuns scex MeHo BbikJi.




10 MeHro npmbopa

B sTol rnaBe coaepXuTcs onucaHue aAepeBa MeH npubopa MDO-72000,
KOMbMHauMM KnaeBuw 6bICTPOro Bbi30BA OCHOBHbLIX (YHKUWIA, AoCTyna
K BCTPOEHHOW CrnpaBKe, a TaKXe 3aBOACKMX MPUHSATbIX MO YMOJYaHMUIO
HacTpomkax. Wcnonb3yetrcs B KadectBe yaAobHOro crnpaBo4YHMKA ANns
6bICTpOro foctyna K Heob6xoaAnMbIM (PYHKLUNAM.

10.1 CTpykTypa MeHI0/ DYHKLMUN KJ1aBULLU YCNOBHbIE

CTpyKTypa MeHto

MeHI0 Ha 3KpaHe

31

o0603HauyeHun

B kaaoM iepeBe KHOMKW HUXXHErO MEHIO MOKa3aHbl CEPbIM LIBETOM, @ KHOMKM
60KOBOro MeHo — 6enbiM. MopsAAOK pacrnosioXXeHUs Bcex GyHKUNI B AepeBe
MEHI0 — CBEpXYy BHU3.

Huxe nokasaH npumep GyHKULMOHUPOBAHUSA AepeBa AN MEHIO MCTOYHMKAE
curHasa 3arycka w cpaBHeHus ¢ paboTton B okHe LI30.

1<C &9
2 (e )

0,00 B-XX, X 81 ek

WAyuy

y<r Ha MHUH

GUWINSTEK 10k pis

Tun HeTouHuK Ceasb HaknoH YpoBeHb Pexul YnepxaHue
Mo ¢poHTy KAH1 DC ~ ™ 3C ov ABTO 4 3

[(F
£
LT




10.2 OnucaHue “'aepeBa’” MeHIO

10.2.1 C60p nHpopmaummn

HacTpolika pexunma c6opa nHdopMauunm

CD D ED NG D

Beixn (YT} Hn'qg;r'gan
s

PUnsTp
bl
:I‘E;ﬂd‘f%
oT AMCKPET., CErMenT Nepéxon 8 MeHK  _
b R CErmMenTHPORAHHOR NAMATH

10.2.1.1 C60p nHpopmaumm — CerMmeHTbl
HacTponka pexmnma cerMeHTMPOBaHHOM NMaMAaTun

CerMeHTb! Bbi6op AHanus CoxpaHuTb
( MEHTUPOBAH  CermenToB | CermeHTOB CerMeHTb! Hasan

Bkn Cron TekyLlui cer, X avanbHbIN
Buikn Crapr CHI~CHA
Yucno cer. DO~D15 KoHeuHbI
N3mepenneY Boibop
CermeHTOoB A CermeHTOB
CermeHTa d(Wropmaumsy” B daiin )

0 CermeHTe A _DSXXX.CSV
CoxpaHuTb

YT, Ha MUHUMYM

YCT. Ha MakcvMyM

YCT. Ha MAHMYM

BKk/tOYEHME HANoXeHus
MHGOPMaLMM O cerMeHTax.

Mepexos B MeHio
YTunutel ®annos.

M3mepeHne
CermMeHToB

WNHdopmauus
0 CermeHTe

iy

Bbikn

' MNCTOYHUK ’
Bbl6paHHbil
Coxp. U3mep.
B ®ain

Bbli6paHHbii
1~2048

‘ PaspeneH ’
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10.2.2 ABTOYCTaHOBKa

ABTOMaTUYECKN HAaXOoAUT CUrHanA N yCTaHaB/nBaeT MacwTab I'OpVI3OHTaJ'IbHOI7I

( Pexxnm I OTMeHa )

Brvcams B SipaH

M BEPTMKAJIbHOW WKa.

10.2.3

HacTpolika BXOAHbIX MapaMeTpoB KaHara.

ACT

HacTpoika napameTtpoB kaHanoB N2N° 1-4

3 e e ) e )

nonHas
20MINy
100 My
200 My
350 My

10.2.4

KHOMKa HaCTpoWKKM MOJTIOXEHUN Kypcopa.

Hacrtpoika Kypcopos

Yer. no3m.|m(3

Gop Kypco%e Kypcop|ro e.qunnunycr' St i Bepr. eanHuLb!
5 a . opa Kak . Oopa Kak
el BT BT

[ S Base
Hz %o

- f AkTUBMpYeT
MYHKT MEHI0

10.2.5

HacTpoiika cBOMCTB oTObpaxkeHus gucnnes.

HacTpoitku gucnnes

) ) ) =D

BpoMR aan NOMaR
100sc-10¢ fp_0-100% poweTka
Seaones D asunp

No-00% ) pama
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AKTUBUpYeT
NYHKT MEHI0
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10.2.6 KHonka «[Momowb>»

BkntoueHne/OTKIIOUEHNE peXnMa CNpaBKu.

@

10.2.7 KHonka «MarteMmatTuka»

NCTOYHMK 2

Onepartop

MNCTOYHMK 2
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10.2.8 KHonka «N3MmepeHuna»

HUamepenuns

Ho6aeuts Y Yganuto Mokazatb Y BbicoKMiA-
YsMepeHne A smeperie Bapesk Bce Hiakwi o ATIETIKa
(" BbibpaTb

MCTOYHMK
MamepeHme, 3aMce) A KaHl~KaH2
MATEM
DO~D15 di

Yaanmtb SkpaH :
< - \ :
blKN
Beic-His: C6DOC
MuH-Makc CTaTHUCTUKN

M3mepenne
Mexay
(Oct. arrHane!)

YcraHoskH
o YMON4aHWH,

Pk-Pk
Max
Min

Amplitude
High
Low

Mean

Cycle Mean
RMS
Cycle RMS
Area
Cycle Area
ROVShoot
FOVShoot
RPREShoot

FPREShoot

Frequency
Period
RiseTime
FallTime
+Width
-Width
Dutycycle
+Pulses
-Puises
+Edges

: -Edges :

FRR
FRF
FFR
FFF
LRR
LRF
LFR
LFF

Phase

KaHl~KaH2
MATEM
DO~D15

/

NCTOYHMK 2
MATEM

10.2.9 KHonka «lMeyaTb U coOxpaHeHue»
Hardecopy

O

10.2.10 KHonka «Myck/Cron>»

BbiBOA Ha neyvaTb/NpUHTEP UM COXPaHEHUE U306paxxeHnsa Ha sKpaHe.

Ha)kaTne 3Tol KHOMKKM NOo3B0ASAET BO306HOBUTL UM OCTAaHOBUTDL nony4yeHue
ChrHana.
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10.2.11 KHonka «OnopHble ocuu/IJ1IoOrpamMmbl »

OnopH 2 OnopH 3 onopH 4
BIIVEBbLIKN BK/BBIKN | BIIVBBLIKN

Bep'rm(

ey

ropmom’ FOpU30OHT ‘ ropu3oHT

BbIXOA, B MEHIO PEJAKTUPOBAHNA METOK
(coxpaneHne/sp30B)

BLXO[, B MEHIO COXPAHEHMA OCLNIONPaMB
(coxparerne/sbizoB)

10.2.12 KHonka «3anucb/Bbi3oB>»

CoxpaHeHue 1 NOBTOPHbIM BbI30B N306pa)KeHui, ocumMnaorpaMM m naHenm HacTpomKMu.
PenakTnpoBaHMe MeTOK ANs MOJyYEeHUS CAPaBOK M YCTAaHOBOYHbIX onepauui ¢ ganiamu.

Bl 0O B MO0 QRN MY yTUNMT N
IRQ
Bod 908 KNABHE TY it LATCH
LOAD
PO B ME 0 PEASKTVRCOINMA NOTRM NV
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10.2.13 KHonka “Tect”

Mcnonb3oBaTtbh npunoxeHue NogeH - He rofeH, a TakXe AOMOSIHUTENbHOE NMporpamMMHoe
obecrneyeHne No BbIbOpPY — Takoe Kak npunoxeHune Power Analysis (AHanmM3 MOLWHOCTK).

Ypanmte

7 et s
oneH-
HE roaeH HHIXOH 8 MOHIO QOTYCKOROND KOHTPpO/M

10.2.14 MeHro Nl'opeH-He roaeH
ABTOHacTp '
QOcTaHoBWTbL
( Bbixon I + 3BYK I iRl MonoxeHue
OA0TKNTb CoxpaHuTb
(I’lpepsa'rb rlp+ 3BYK x s ﬂef/lpcmme)

rogeH - Mpenensi
Korga IHapyLUEHMEIVICTOHHMKI i 3anyctite | MNpepBatb
Mpenenos
{ octarosnTs
( Haszan I'IpOAOJ'DKMTI:I KaH 3 MMHMr~1aanoe)
( Hasan I Hasan I Hasan )

( Bxopg IOCT&HOBMTtI KaH 1
MakcumanbHoe
onoxeHne
( I_IpepBaTbX ﬂpepaBTbX ﬂpepBaTb)

10.2.15 MeHI0 Bbi6Opa TMNa 3anycka

Bbixop B MeHIO CvHXPOHM3aLLM No CpoHTy
Bbixoa B MEHIO CUHXPOHM3aLwn no AnvrensHoc Mnyneca

Bbixog B MeHo Birgeo cvHxpoHnsaLym

q BbIxoa B MEHIO CHXHPOHW3aLWM MO paHTy
DpoHT 1 Cpes ﬁ Bbixop B MeHo cvHxpoHn3aLm no SpoHty wn Cpesy

WvHa q BbIxoa B MEHIO CHHXPOHM3aLIMM MO LLMHE
Jorvika

% Bbixof B MeHO CUHXPOHM3aLWym no JlordecknM Yenosiam
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10.2.15.1 MeH10 3anycka no ppoHTy

MAY i 10,0¢

YCTaHOBUTY
HA MMM,

ETI 10,0 mc- )

“mmu): — I e I,,o..... Imopxxal,{.}mfuo
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10.2.15.5 MeH10 3anycka no paHTty

HWKHWA
BepXHuM

10.2.15.7 MeH10 3anyckKa no COCTOsIHUIO

Tun . CrHxp. Pexamm/
CocTosHme NCTOUHMK I:Bﬂ?b onAaI e I YpoeeHb I WHTepBan IMD,ep)KaHVIe

KaHl~KaH4,

XX~ XXV 10.0Hc ~ 10.0c

YCTaHoBUTL Ha
ECL-13B

HanpsxeHne
Tok '
YcTaHoBUTE
Ha 50%

Ocnatnexne i GunbTp Lyma
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DO~D15,
LE1G YCTaHoBUTL Ha YaepxaHue
BHew. Mpo6. TIL14B 0.0HC ~ 10.0

YcTaHoB1Tb Ha
MUHAMYM



10.2.16

KHonka YTunurtb

Hataun
Bpemsa

( A3bIK ICMCTEMaI

KHonka
Coxp

Bbixon

YTunutbl 1o
DannoB AEMO

~ ChcTerHan ron DYHKLMA USB Yerp. YOEMeRR2Ma
\ VHpopHauma ‘m‘( Mevarb ORI MaMKYL “roprm J| Aranorosein
Mecau JeHb ) S i) UART
Bbibop m>EKOHOMI ‘|€DH‘ MepeumeHosats]  Ethernet e
a3bika OuACTWTL Bkn SPI
uHTepdeiica MaMATh )L{at MI1H\,"T3\ SRanTS S D 1*
ST ‘ ®opraT GPIB ‘
S proed B o Gt
\ ‘ CoxpaHnTb )
Oanbwe 113 2 = Demo 3*
KapTuHKa
Ocumnnorp
Npodwrnb
Bce

Aanbwe 1ms 2

USB YcTp. BbIxof B MeHIO HacTpoeK

Mopt napamMeTpos USB
BbIx0f, B MEHIO HacTpoek
napameTpoB Ethemet
RS-232C BbIx0f, B MEHIO HacTpoeK

napaMeTpoB RS232

BbIx0f B MEHHO HACTPOEK
napameTpos Sodket Server
BbIxop, B MEHIO YTW LI Gaiinos

Socket Server

MepevmeHoBaTh Bbixoa B MEHIO YTWMTLI Daitnos

BbiBOA 380aHHOr0 c1rHana

* BbIXOAHblIE CUrHaNbl HA AAHHbIX BbIXOA4aX 3aBUCAT OT HaACTpoeK demo pexunma.

10.2.16.1 BsBoa/BbiBoa

Carorannbposka)

[Carokannbposkal

OTMEHa

BbIxoa B MeHo ABTOMaTMHecKoin Kannbposkm

3asoackve

YCTaHoBKM BbIx0A B MeHIO 3aBOACKMIA YCTaHOBOK

Bbixog B MeHI0 ABTOMaTUHECKOM KanBpoBk
YpaneHue
Onupm

Dansle
2m32

Bbixof B MeH0 YaaneHs Onumin

Bo3BpaT B CHCTEMHOE MeHIO

3/ y USBycrp.
i nopr

Ethernet RS-232

-

7

DHCP/BOOTP

COXPAHUTL

40

3HaK Bneso

(Socket Servea
2400, 4800,

Cepsep
Bkn
9600, 19200, BbIKN

138400, 57600,
v " EKYLLWA MopT
115200 SR
‘ Bb

cron Our l 16paTs MopT

HYEeTHOCTDL

BbiGpats MopT

HeT

BO3BpPAY




10.2.16.2 Ytunutbl pannos

&

COPATE | nepeuMeH. nurs | Korvposats
nanky I e o Ha USB

(cnasmarypafnaamarypa]

e T )
( ynanwrbx yRanuTs %

(BBBEPLUENO 3agepuweHo

( ormena )Y ormena )

10.2.17 AdeMo curHanbol
JEMO

[emo Pexum
AHarnoroBbIi

Oemo 1
SCLK

SCLK

( Jemo 2 I [emo 2 x Jlemo 2 X Nemo 2
SS SDA Rx ym

( Ilemo 3 Jllemo 3 [X Jllemo 3 Jlemo 3
K

MOSI KanubpaTto annbpatop A Kanubpatop

‘ YactoTa ’
‘ CKBaXHOCTb ’
1 K[
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10.2.18 Mowuck
10.2.18.1 TMowuck no ppoHTy
MeHto peXunMma MOMCKOBOM MalLUHbI MO yCcnoBndaM UaMeHeEHUA (prHTa CUrHana.

Tun
( HO”CK r'lomcxa)

Momnck
BblKN 4

McTouHmk | HaknoH I YPOBeHb)

DO~D15

®pOoHT

AnuT. Wmn.
OXPaHWTh B';%TL
Bce MeTKVI HapaCT/cna,q
Yaanntb Jlorvka
Bce MeTku LWwn+a

-1,3B

KormpoeaTs
HacTp. MNonaka
B 3any

KormpoeaTs
HacTp. 3anyaa
8 Monax

10.2.18.2 TlMomckK nNo ANMTENbHOCTU UMNYJIbCa

MeHto pexnma MOMCKOBOM MalLUHbI MO ycnosndaMm U3MEHEHUA ANUTENBHOCTU UMNYyNbCa.

Tun j
( I'IOlﬂCK MNowncka WcTouHuk | MNonspHocTk Korpa YpoBeHb

[Tonck KaH1l~KaH4 i
Boikn _4 : .

p

Bce MeTku Hapac'r/cnaﬂ

Yaanutb N “Torvka

Bce MeTku, LvHa
KornmpoeaTb
HacTtp. Movaa
B 3anyx

n AV

H

1 ~ ECL
(10.0ns-10.05)Poenmraca)

‘CraHoenTL Ha S0%

KorwmpoeaTb
HacTp. 3anyaa
B Monax

10.2.18.3 [Mowmck no paHTy
MeHI0 peXxnma NoOMCKOBOM MaLUMHbI MO YCNOBUAM paHTa.

Tun
( HO”CK I'Iomcxa)

MCTOUHMK nompHocTi Korpa IYDOBEHb)

[Tonck KaH1l ~KaH4 >
Bkn OpoHT DO~D15 %
Bbikn AnvT. Amn. =
o 4 PaHT #
Bce MeTKW HapacT/cnag (‘l0.0ns~10.0S YcraHoenms HaTTD
Toruka 148

Ypanutb
Bce MeTku
KormpoeaTb

HacTp. Nonaka
B 3anyx

LvHa YcraHoeus Ha ECL
-1,3B

KormpoeaTb
HacTtp. 3anyaa
B Monac
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10.2.18.4 TMowmck No BpeMeHu HapacTtaHusa/cnaany

MeHI0 peXxrMMa MoMCKOBOW MalluHbI MO YC/IOBUAM BPEMEHU HapacTaHusl/crnaaa.

(I'IOVICK ﬂgnEKa) MCTONHMKI HaKHOHI Korpa IYDOBeHb)
HK ®poHT KaHl ~KaH4
Bbikn 4 Anut. Umn.

PaHT
CoxpaHuTb Bhewms

p
B;Zah:!lsl?;w 4] Hal}%:g'v/[ Eg‘aﬂ (‘I 0.0ns~1 O_Osx'craﬂm Ha TTL
e

KornmpoeaTb
HacTp. Monaka
B 3anya

ol

KormpoBaTb
HacTp. 3anyaa
8 Monak

10.2.19 KHonka «PacTsi)kka>»

CmeueH. X/ fCmewPacta O6wwun
(VCT. Ha 0 Ycr. Ha 0 CrewPactsx Cbpoc Ha 0

To4yHo
( XXXXMC I XXXXMC pr60 )

10.2.20 KHonka “"Onuun”
MeHI0 YCTaHOBMIEHHbIX OMLUA.

onunun
o
i |
-

Jlorvdeckuin YOyukumoHan.
AHanusatop A l'eHepatop

Bbixoa B MeHI0 Jlornyeckoro AHanmsTopa

BbIX0A B MeHi0 PYHKLMOHANLHOTO reHepaTopa

BbixoZ B MEHIO HACTPOEK BBOAA/BbIBOAA

*anMe‘-laHMe.' HeycraHoB/1eHHbIe onyuun oroGpamaforcn CepbiM LIBETOM.
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11 3aBoAcKMe YCTaHOBKM

3aBoaCcKMe HaCTPOMKM MO YMOMYAHUIO MOTYT
6bITb BbI3BaHbl B 1t060e BpeMs HaxaTuem
KHOMKW 3aBogCKue HaCTPOHKHN

(Default Settings).

C6op AaHHbIX

OTob6paxeHue

KaHan

Kypcop

N3mepeHne

opu3soHTanb

MaT

Tect

3anyck

YTUNUTLI

Mounck
CermMmeHTbl

44

Pexxnm: Bbibopka
NHTepnonaums: Sin(x)/x
Yact. Auckp.: 2 1Ty

Pexxum: BekTop

MHTEeHCUBHOCTb
ocumnnorpammbl: 50 %

LiBeT BU3yanusaumnu
ocuunnorpammbl: Cepbiii

LLikana: 100 mB/Oen
CBSA3b: NOCTOSAHHbIA TOK
NHBepTMpoBaHue: Bbikil.

Ba3oBbll ypoBEHb Npu
PacCTaXeHUN. No HUXKXHEMY
Kpato

MpobHuk: HanpsxeHue
BbipaBHmnBaHue: 0 ¢

FOpU30HTasNbHbLIN Kypcop:
Bbikn.

NUcTouHmnk: KaHl
Oucnnein: Bbikn.

Cratucrtumka: Bbikn

MacwTab: 10 mkc/Aden
NcTouHmkl: KaHl
NcTouHmK 2: KaHn2
EavHnua/Aden: 200mMB

lNMpunoxeHue: rogeH — He
rofeH

Tun: no ®poHTYy

CBA3b: NOCTOSAHHbIN TOK

OunbTp: BbiK.

HaKnoH: NonoXuTenbHbIn
Pexxum: ABTO

KHonka Coxp: CoxpaHut
PacnevaTka: CoxpaHuTb
CoxpaHuTtb: KapTuHky
Mounck: Bbikn

CermeHTbl: Bbikn

YCTaHOBKMN
XY: BbIKJI.

OdnunHa namaTtun: ABTO

MocnecBeyenune:240 mc

NHTEHCMBHOCTbL KoOpAnHATHOM ceTku: 50 %

KoopavHaTtHas [l
R

ceTka: lNMonHasa

KaH1l: Bkn

MmnegaHc: 1 MOM
lMonoca nponyckaHusa: MNMonHas
MonoxeHune: 0,00 B

Koadpd. ocnabnenmsa npobHuka: 1x

BepTuKanbHbIn Kypcop: Bbik.

ObnacTtb: DkpaH.
Bbicoknin-Huskuii: AsTo
CpegHee n CKO
Bbibopku: 2
CmeweHue: 0,000 c
OnepaTop: +
MonoxeHne: 0.00 gen

MaTtemaTtuka: Bbikn.

NcTouyHuk: KaHl

MonepeMeHHbINn: Bbikn

OunbTp WwyMa: Bbikn.
YpoeeHb: 0.00 B
Yaepxanune: 10,0 Hc
DKOHOM. YepH.: Bbikn
Benbiih akpaH: Bbiki.
®opmat: BMP



12 BcTpoeHHast cnpaBka (MomMoub)

KHonka Help/ MNMomMmowyb npepoctaBngeT AOCTYN K KOHTEKCTHOMY CNpaBOYHOMY MeHl. MeHto
CrpaBKuU COAEPXUNT VIHCbOpMaLI,M}O Mo MCNOJ1Ib30BAHNKO KHOMOK nepeAHeVl naHenn.

OYyHKUMN HaxkaTb KHOMKY MoMoLyb.
naHenu Ha gucnnei BbIBOAMTCA HAaANUCb PeXuM nomMoLyu.
2. icnonb3oBaTb py4yKy YCTaHOBKA ANna TMPOKPYTKM BBEPX W BHU3 MO
COAEPXMMOMY crpaBKW. [1na nNpocMoTpa cnpaBkKu Mo BblIGpaHHOMY BOMpoCy
HeobxoaMMO HaxkaTb KHOMKY Bbib6op.
Knasuwa HaxaTb KHONKY [n1iaBHasi cTpaHuya Ans
rnaBHOM BO3BpaTa K rfnaBHOMY OKHY CrpaBKM.
CTpaHuLbl
Bosspart HaxkaTb KHOMKY Bo3Bpar pnsa nepexoza K
CTpaHuue npeabiayLliero MeHio.
Bbixoa Onsa BbIxoga M3 pexuma cnpaBku criepgyeTt

MOBTOPHO HaXaTb KHOMKY [lomoLyb nnun
KHOMKY Bbixo/.
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13 WN3mMmepeHusn

13.1

OCHOBHbIE U3MepeHus

B sTOM pasgene copepxutca onucaHme 6as3oBbiXx (yHKUMIA, Tpebyembix Ans 3anuvcm wu
MpoCMOTpa BXOAHOro curHana. bonee nogpobHoe onucaHue QYHKUUIA COAEPXUTCS B
cneaywoulen rnase.

N3mepeHns npm nomMowm Kypcopa — MyHKT 11.8

KoHdurypaums — nyHKT 12

[o Havana akcnayaTaunm ocumnnorpada cneayer 03HaKOMUTBLCS C coaepXaHueM rnasbl
«MoprotoBka Kk pabore», NyHKT 8.3.6

13.2 BknroyeHue KaHana
Onsa BKAOYEeHWs KaHana BBOAA C/eayeT HaXaTtb
Bknountb Ha KHOMKY KaHasa.
KaHan
Mocne BKAOYEHUS KHOMKa KaHasa noAcBeYMBaeTCs,
M NOSIBNAETCSH MEH COOTBETCTBYHOLLEro KaHana.
Kaxkabli KaHan accoummpyeTcsa cO CBOMM COBCTBEHHbIM LIBETOM, MOKa3blBaEMbIM
psSAOM C KpyrjibiIM HOMEpoM Ha wkane VOLTS/DIV: KAH1: xéntbin, KAH2:
rony6on, KAH3: po3oBbili 1 KAH4: 3enéHbiin.
3Ha4yoK BK/IKOYEHHOrO KaHasa BbIBOAUTCS HaL CUCTEMOW HUXKHEro MEHHO.
KaHanl KaHan2 KaHan3 KaHan4
OTkntoueHne [na OTKAKYEeHUs KaHana ciegyeT HaxaTb KHOMKY
KaHana COOTBETCTBYKOLWEro kKaHana ewé pas. Ecinnm MeHwo
KaHajsla He OTKpbITO, CfeAyeT HaxaTb KHOMKY
KaHana  pBaxabl  (nocne  nNepBOoro  Ha)kaTtus
BbIBOANTCS MEHIO KaHana).
3aBoackue NS BKAKOUYEHUS NMPUHATBLIX MO YMOMYaHMIO HAaCTpoeK R
YCTaHOBKM cneayeT HaxaTb KHOMKY HayasibHble yCTaHOBKMU. YCTaHOBKM
ABTOMaTunye-
CcKkue KHonka ABtoycraHoBka HE ocyuwecrtBnger aBTOMaTU4eCKOro BKJIOYEHUS
YCTaHOBKM KaHanoB, K KOTOPbIM NOAKMOYEH BXOAHOM CUIHan.
13.3 ABTOMaTHM4yecKasa HacTpoMka
O6bwme OyHKLUMA aBTOMATMYECKOW HACTPOMKW ABTOYyCTaHOBKa MO3BOJISET MPOU3BECTU
cBeaeHuns aBTOMaTU4eCKYHo KoHbUrypaumto naHenm HacTpoek Ha Hanbonee

6naronpmaTHOE MONOXeHWe A8 NpocMoTpa BXOAHOro curHana. Ocuwmnnorpad
MDO-72000 mo3BonsieT Npou3BOAMTbL aBTOMaTM4eCcKoe KOHUrypmpoBaHue
cneayrowmux napameTpos.

MacwTab no NopusoHTanm
MacwTab no BepTukanu
KaHan ucTtouyHunka 3anycka

Ha Bbl6Op AOCTYyNnHO pABa BapuaHTa oTobpaxXeHWs CurHana B pexuMe
ABTOMaTMYECKON HacTponku: Bnucate B DkpaH n AC npuopurerT.

BnncaTtb B DKpaH — napaMeTpbl 0TOOpaXKeHus curHana noabmparTcs C y4eToM
MOCTOSIHHOW COCTaBMSAOLWEN CUTHaNa.

AC npuopuTeT — napaMeTpbl OTO6pa)keHMs CurHana noabupaloTcs C y4yeToMm
6710KNPOBKM NOCTOSSHHOW COCTaBNsOLLEN.
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OYyHKLMUN 1.

naHenmn

MoAKNI4YUTb BXOAHOW CUrHan K npubopy
MDO-72000 7 HaxaTb KHOMKY
aBTOMATUYECKOW HaACTpPOWKKN ABTOYCT.

. OcumnnnorpamMMa BbIBOAUTCS B LEHTPe 3KpaHa.

o Havana Mocne

. Ansa OTMEHDbI aBTOMATU4YECKUNX HaCTpoeK

cnefyeT HaxaTb B HWXHEM MEHK KHOMKY
OTMEHUTb ABTOYCT B HWXHEM MeHto. [ns Toro
yTob6bl CKPbITb KHOMKY OTMEHUTb ABTOYCT,
A0CTaToOYHO HaxaTb Nobylo APYryto KHOMKY.

AsTOoyCcT

OTMEHWTE
aBTOOMAaNa3oH

Bbi6op 1.

pexuma
oTobpaxeHus

Bbibop Mexay pexuMoM oTobpaxeHus C y4yeToM
MOCTOAHHOW cocTasnsawwen [logroHka wan c
6,710KNpPOBKOWA MOCTOSIHHOW COCTaBfsoLWEN
lpnoputet AC.

Pexum
MoproHka

. MoBTOpHO HaxaTb KHOMKY ABTOyCT AN

aBTOMaTUYECKOW HaCTOWMKM oTobpaxkeHus
CUrHana npun MaMEHEHNUN peEXNMa.

AsToyCT

OrpaHuyeHnss  PeXxuMm aBTOMATUYECKON HACTPOIKK He paboTaeT B CNeayowmnx cUMTyaumnax:

MoaroHka Mpuoputet AC

Mpn yacTtoTe BXOoAHOro curHana meHee 20 Ny

Mpu aMmnauTyae BXogHOro curHana meHee 30 mB

13.4 dyHkuma NMyck/Cron

O6wune ceBegeHus

47

Mo yMon4yaHuio, ocuunsorpaMMa Ha Aucniee MNocTosHHO obHoBnseTcs
pexum [Tyck/Cron. OcCTaHOBKa ocuUMANOrpaMmbl MNyTEM MpeKpalleHuns
cbopa paHHbiX (pexuMm Cror) No3BoOJSsSeT NPOM3BOANTbH pa3HoobpasHbie
HabnoaeHnsa n aHanui. BoinTtu B pexunm CTorm MOXHO ABYMs cnocobamu:
nyTém HaxaTtusa KHonku [lyck/Cron Unn  npu noMowun pexunma
o4HOKpaTHoro 3anycka (pexumM OAHOKPAaTHbIN).

Mpn BKNOYEHHOM pexnme CTon COOTBETCTBYHOLWMIA 3HAYOK
Crorn nosBnsieTcs B BEpPXHEN YacTu aKpaHa Ancnses.

3Hauyok

pexuma 24 Jan 2019
Stop

CEERIIM ]  Trig'd 29 1an 2019
3anycka



OcTaHoBKa
ocumnIorpamMmmel

KHoMkor Run/Stop ocraHaenmBaetcsa. [Ona B0306HOBMEHMA npouecca

HaxaTb KHOMKY lyck/Cron O4WH pas.
Ocuumnnorpamma 3aMmupaeT, W TMNpUeM curHana

cnefyeT Ha)kaTb KHonky [1yck/CTon cHOBa.

OcTaHoBKa B pexume OgHOKpatTHbIVi 3aryck) ocuuaiorpaMma

ocumnorpaMmbl B BCcerga octaétca B pexume Crorn, n obHoBnsieTcs

pexunme TONIbKO MPU HaxaTon kHonke OgHokp. Mpu Ha)kaTomn

OAHOKpaTHOro KHoMkKe O4Hokp. KHOMKa lMyck/Cron

3anycka NOACBEYMBAETCS KPACHbIM.

OnepupoBaHue OcunnnorpaMmbl MOryT 6bITb CABUHYTbI MM MaclwTabnpoBaHbl B 060MX

oCuMINOrpaMMon pexumax llMyck n Crorn, HO pa3HbiMM cnocobamu. MNoapobHble cBeaeHus
coaepxatcs nyHkTe 12.6.2 (lNonoxeHune/MacliTab rno ropnu3oHTasm) n
nyHkTe 12.6.4 (lNosoxeHne/macwtab no Beptmukaim).

13.5 MonoxxeHne/Macwitab no ropusoHTaNm

Bonee noapobHble cBeAeHUS 0 KOH(UrypaLmn coiep)kaTcs Ha cTp. 77.

HacTpoiika
rOPU30HTaNbHOIO
NOJIOXKEHUS

NHaukaTop
cMelleHuns

CMELLEHME X
MNepeMelleHMe ocCuUMAAOFpaMMbl BfeBO W BMpaBo

R
OCYLLEeCTBNAETCS  PEerynsTopoM  rOPU3OHTaNIbHOrO q 1‘@ >
nonoxeHus CmeleHue X. =

C HayanoM rnepeMeleHnss OCUMIJIOrpaMMbl B CTPOKE MNaMsATU B BEPXHEWN
yacTn gucniiesl yKasblBaeTCs A0S OCUMII0orpaMMbl, KOTopas BbiBeAeHa Ha
AVCNNen B JaHHbIA MOMEHT, a TakXe MOJI0XKEHME FOpPU30OHTaIbHOW OTMETKMU
Ha ocuuIIorpaMMme.

FOpU30OHTasNbHOE CMELeHWe MOKa3blBAETCHA B HMXKHEW 4acTu CeTKM 3KpaHa
avcnnes, cnpasa OT 3Hauyka H.

Bbibop macwTaba
Nno ropu3oHTanu
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Ons Bblbopa BpeMeHHOMW pa3BépTkM (MacwTaba) Merowe T CMA/AEN
TpebyeTca noBepHyTb perynatop BPEMS/AETT;
BNneBo (MeasieHHee) unu Bnpaso (bbicTpee).

Bonbuwe

Onana3 1 Hc/men ~ 100 c¢/pen, c warom 1-2-5
OH

3HadeHne napameTpa Bpemsi//[en nokasbiBaeTCs Ha dKpaHe cneBa OT 3Hauka
H B HWXXHENM 4YacTu 3KpaHa.

NMonoca Pa3Mep mMoNoCbl MaMATU MEHAETCH, UYTO OTpaxaeT BpPEMEHHYIO
naMAaATU pa3BépTKy M 4acCTb ocuumnnorpamMmbl, BbiIBEAEHHYHO Ha 3KpaH
aucnnes.

BbicTpo
YMepeHHO

MeaneHHo

YactoTa OTCYETOB W3MEHSIETCS B COOTBETCTBMW C BENMYMHOM NapaMeTpa
Bpemsi/[leneHue.
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10 mc 5 mc 2 MC
250 TbICAY 500 TbiCcauY 1 MUINNOH OTCYETOB B CEKYHAY
OTCYETOB B OTCYETOB B
CeKyHay CeKyHay
Pexum B pexume Cron pasMmep OCUWIIOrPaMMbl  U3MEHSIETCS B
Stop COOTBETCTBMM C MacwTabom.

-« T, <>
AL ™
13.6 Mono>xeHne/Macwitab no BepTukanm

Bonee noapobHble cBeaeHNs 0 KOHpUIypaummn cogepxartcsa Ha cTp. 790wunbka! 3aknagka

He onpepesieHa..

HacTpolika BepTmKanbHoOro Ans nepeMeLleHuns

cMelleHus ocumnaorpaMMm BBepX WIW BHU3
cnefyer nMNoBeEpHYTb, perynatop
BEPTUKANBHOrO CMeweHna Aans
KaXkaoro KaHana.

MNpy  ABMXEHUU  OCLMUASIOrPaMMbl
Kypcopa oTobpaxkaeTcsi Ha Aucniee.

Beepx CwMmeleHune

[ O

BHus

BEPTUKaA/IbHOE NnoJZiIoXXKeHne

PexxuMmbl OcuumnnorpamMmbl  MOryt  6bITb  CMeleHbl Mo
Run/Stop BEpTUKANM KakK B pexume [lyck, TaKk U B pexume
Cror.
Bbibop macwTaba no Ona nameHeHuns macwTaba no Beepx
BepTMKanu BepTMKanu cnepyert
NOBEPHYTb perynarop <

BOJIbT/[EJ/T Bneso (MeHbLle)
unu Bnpaso (6onbuwe).

BapuaHTbl 2 MB/pnen~10 B/aen
C warom 1-2-5

NHankaTop mMacwTaba no
BEPTUKaAIN ANA KaXAoro KaHana
B HMXHEH vactm  aucnnes
MEeHAETCA COOTBETCTBEHHO.

13.7 ABTOMaTU4YECKHUEe usMepeHus

B pexxMMe aBTOMATUMUYECKOro W3MEpeHMs MpPOM3BOAATCA BblYMC/IEHUA BCEX OCHOBHbIX
napaMeTpoB BXOAHOIO CUrHana, BXoAsWMUX B Tpu 6noka: HanpsixeHue/Tok, BpeMs, v

3agepixka.
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13.7.1

N3mMepsieMble napaMeTpbl

Mnk-nnk
U3mepeHune ABOIHas PasHoOCTb MexAay NONOXUTENbHbIM M OTpUUaTEeNbHbIM
HanNpsHKeHNs 5ynnyTyvna nukamm HanpshxeHnii (=Vmax — Vmin)
/ TOKa
Max./Makc. MonoXunTenbHbIN MUK HaAMNPSXXeHUsi, U3MepeHne
Min./MuH. OTpuuaTenbHbIN MUK HanpsiXXeHus
AMnanTyana PasHuua mMexay rnobanbHO BbICOKMM W rnobanbHO
HU3KMM HanpsixeHneM (=Vhi — Vlo)
Bbicokui N3mepeHne BepxHero 3HauveHuss (opMbl curHana, B
npegenax yCTaHOBJ/IEHHOrO OKHa
Hunskuin N3mepeHne HwmxHero 3HavyeHuss HOpMbl CuUrHana, B
npegenax yCTaHOBJ/IEHHOrO OKHa
CpenHee CpegHee 13 3HayeHuin (CyMMa 3Ha4YeHUN curHana,
AeneHHas Ha KOJM4eCTBO To4eK)
LUnkn CpeaHee YcpenHéHHoe HanpsXeHue nepeoro uukna,
n3MepeHune
CK3 N3mepeHne cpegHekBagpaTnyeckoro 3HadeHusa (CK3)
¢dopMbl curHana (KBagpaTHbIA KOPEHb W3 CYMMbl
KBagpaToB  3Ha4YeHW CuUrHana, AefleHHOM  Ha
KOSINYECTBO TOYeK)
Lmkn CK3 N3mepeHne cpegHekBagpaTnyeckoro 3HadeHusa (CK3)
¢dopMbl curHana (KBagpaTHbIA KOPEHb W3 CYMMbl
KBaApaToOB  3Ha4YeHWW CcuUrHana, AefeHHOM  Ha
KONIM4YeCTBO ToYeK) MepBoro umkna
Mnowaab % NHTerpan A@HHBIX:  BbIYMCIACT  MnoWajb  MoA
oCUMNNOrpaMMor Mexay KypcopamMum OTHOCUTENbHO
HYNneBOro ypoBHS. 3HaueHus, 6onblwine Hynsa, patoT
MONOXMUTENbHbIN BKAAaA4 B NowaAb, MeHblINE HYlsS —
oTpuuaTenbHbIN. N3mepeHue NOAOXUTENBHOWN
naowaam CcuUrHana W BblYeT ee UM oTpuuaTesibHOM
naowaam curHana. YpoBeHb  3eMau CNYXWUT
pasgenuTtenem Mexay oTpuuaTenbHON n
MOMOXMUTENbHON NJIOWAAbHO.
LMK nnowaab BbluncneHune naowaan B nepsoMm LUKe.
+Bbibpoc MonoXuTenbHblA BbIOPOC Ha BepLWWHE UWMMNyNbCca,
— nocse 3aBepLleHns HapacTaHMsa UMNynbca
-Bbi6poc ] OTpuuaTtenbHbIn  BbIOPOC Yy OCHOBaHUSA WMNYbCa,
rnocne 3aBeplleHns cnaga uMnynbca
-MpBbi6p [ MpenBblbpoCc y  OCHOBaHMA uMnynbca, nepea
HapacTalowmMm HpPOHTOM
+MpBbI6P MpeaBblbpoc Ha  BepwKWHe  WMMyabCa, nepea
cnagatowmm HpoHTOM
N3mepeHme YactoTta },’E :[ YacToTa curHana
BpeMeHU T
Mepuon t :[ Mepuoa curHana (=1/Freq)
Bpems _7/‘_ Bpemsa HapacTaHusa nMnynbca (~90 %)
HapacTaHus -
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Bpemsa cnaga

Bpemsa cnaga vMnynbca (~10 %)

e
+OnuTensH Tt JNNTENbHOCTb NOMOXUTENbHOro UMNYNbCa
+—
-ANnTenbHOCTb _-’u'-_ ONVTenbHOCTb OTpULLATENBHOINO UMMNYJibCca
+—
CKBaXHOCTb ﬂr OTHOWEHNe ANUTENBbHOCTM MMNYyJbCa B CUrHane K
— nepuoay curHana =100x(AnuTenbHOCTb
mMmnynbca/lMepnon)
+ UMnynbc M Moacuet KONM4YecTBa BCEX MONOXUTENbHbIX
1z23n NUMMYbCOB.
- UMnynbC W . Moacuet KonunyecTsa BCEX oTpuLUaTeNbHbIX
123 1 NUMMYbCOB.
®poHT MoacyeT KONMYecTBa BCE MOSIOXUTENbHbLIX (DPOHTOB.
Cpes MoacyeT KONMYecTBa BCe oTpuuaTeNbHbIX (DPOHTOB.
. (*:8)
% Flicker JUU»B- OTHOWweHne B npoueHTax OT MWUKOBOro 3HaudeHus K
s CYMMe MUKOBbIX 3HAYEHMN
Flicker ldx "“{%gﬂo% OTHOLWEHWE M/OWaAn Bbille CpeaHero K obuien
M M NAOLWAAN 3@ OAUH LK.
N3mepeHue T[pHH A1l . BpeMeHHOW UHTepBa:
3apepxek ALJL  WcTouHwk 1, nepBblit HapacTaoWwmit GPoHT, 1
NCToYHMK 2, NnepBblil HapacTaLWwmn GpoHT
MpHC A1 ..  BpeMeHHOWI WHTepBan:
PLIL  Ucrtounuk 1, nepsbiit HapacTatoWwmii GPoHT, 1
NcToYHMK 2, nepBbiit cnagatowmii GpoHT
MpCH M. BpeMeHHOI MHTepBan:
ALl WcTouHwk 1, nepBblit cnagatowmii GpoHT, 1 UCTOUHUK
2, NepBbl HapacTawWwmn GpoHT
MpCC ..  BpeMeHHOI MHTepBan:
PLIL  UcTounuk 1, nepsbiit cnagaowmii GpoHT, 1 UCTOUHMK
2, nepBbln cnagarwmn poHT
McHH A1l _._  BpeMeHHOW UHTepBan:
TLAL  WUcTounuk 1, nepBblit HapacTaloWMii PPOHT,
NCcTOYHMK 2, mocneaHnii HapacTarwmn @poHT
McHC A1l ..  BpeMeHHOWI WHTepBan:
T UcTounuk 1, nepBblit HapacTaloWMii PPOHT,
NCTOYHMK 2 nocneaHnin cnagarowmim poHT
McCH M. BpeMeHHOW nHTepBan:
JLAL  Uctounmk 1, nepsblit cnagatowmii GpoHT, U UCTOUHMK
2, NocneaHu HapacTarwmn GpoHT
McCC M. BpeMeHHOW uHTepBan:
ITL WctouHuk 1, nepBbiii cnagatowmii GpoHT, U UCTOYHMK
2, nocnegHui cnagatowmii GpoHT
dasa ii%+_t|2+ PasHocTb (a3 pAByxX CWUrHanoB, BblpaXXeHHas B
My - rpaaycax.
- T1 + T2 x 360.
13.7.2 MHanBmayanbHbIA peXuUM

B nMHAMBMAYanbHOM peXuMe B HUXHEW 4acTu 3KpaHa MNMokasbiBaeTCs A0 8-MW M3MepsieMbIX

napamMeTpoB UCTOYHWMKA NO }'HOGOMY KaHany.
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[Job6aBneHne 1. HaxaTb KHOMKY VM3mMepeHue.
Hamepenuns
no3munm

BbIUUCIEHUNN

2. HaxaTtb KHONKYy [JobaBuTb n3MepeHne B Oo6aBuTh
HMXXHEM MEHI0. UsMepeHmne

3. BbibpaTtb nyHKTbl HanpsixeHne/Tok, Bpems nan
3agep>xka n3 60KoBOro MeHHo.

Bpema
YactoTa

3agepxKa
ﬁLHH

Bce nHamemnayanbHblie namepeHns 6yayT BbiBeAEHbl Ha AUCMNIEN B OKHE B
HMXKHEN YacTun aKpaHa. HoMep mn uBeT KaHana rnokasbiBaldT NCTOUYHUK
n3MepeHus: xentoin = KaHl, ronyboit = KaH2, po3oBbin = KaH3, 3enéHbin =

@ nrowaas 18.3nVs

Bbi6op NcTouHMK KaHana ans n3MepsieMoro napameTpa MoxeT 6bITb ycTaHoBeH nnMbo
WCTOYHMKA [0 Hayana naMepeHusi, nMbo npu BbIbOpe U3MepsieMoOro NnapaMmeTpa.

1. lna onpegeneHns  UCTOYHMKA  cnegyet
HaxkaTb NM60 Ha KHOMKY McToyHuk1, nnbo Ha
KHOMKY MUcTOYHUK2 B OOKOBOM MEHIO U
npom3BecTn BbI6Op WCTOYHUKA. MUCTOYHUKZ
NCNONb3yeTCs TONbKO ans pexuma
U3MepeHns 3ajepxek.

MeTouHMK 1
KAH1

MeTouHMK 2
KAH2

* MaTeMaTU4eCcKMin KaHan He MOXET coaepaTb undpoBble BXOAbI.
13.7.3 YpaneHune nusmepeHumn

Mpyn NnoMoLwn PyHKUNK Yaa7auTb U3MEPEHNE NHAUBUAYASIbHbIE U3MEPEHUSA MOTYT 6bITb
yAaneHol B ntoboe Bpems.

YpaneHue 1. HaxaTb Ha KHOMNKY M3mMepeHus.
Hamepenus
n3MepsieMoro
napaMeTpa
2. HaxaTb KHOMKY YganeHune usmMepeHusi B HUXHEM YAanuTh
MEHIO.
H3MepeHHe
3. HaxaTb KHONKYy Bbibopa u3MepeHusi B HWXHEM
MEHI0O U BblbpaTb U3 cnucka Ao6aBNeHHbIX Bbibop
n3me “ HM3IMepEeHMA
pPEHUI TO KOTOpOe HeobxoaAnMOo yaanuTb.
YpaneHuve HaxaTne «kHonku Ygaiute Bce npuBoAnT K
BCeX yAaneHnw BCEX MNapaMeTpoB (B OAHOOKOHHOM YnanwTtb BCe

napaMeTpoB  pexuMe) WnM K YyAaneHWio BCEX MNapaMeTpos,
n3MepsieMbiX B aKTUBHOM OKHe (B MHOMOOKOHHOM
pexume).
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13.7.4

Pexum Moka3zaTb BCe MOXET 6biTb UCMOMb30BaH AN OrpaHUYEHUS U3MEPSIEMOro napaMmeTpa
obnactbto Mexay KypcopaMu. OrpaHuMyeHue Mnosie3Ho, Koraa ocuu/siorpamma Benuka, uam

KOrga BeJIMKO paspelieHne. Pexum BblaeneHus B obnactm wumeet TP BO3MOXHbIX

OTo6pakeHne Bcex usMepeHnu

KoHdUrypauuu: Beiki. (rosiHas 3anuck), dKpaH 1 Between Mexay Kypcopamu.

Ob6nacTe Mam.

Bbikn
{ MonHan
3anvce )

SKkpaH

Mexpy
Kypcopamu

YCTaHOBUTb 1. HaxaTb KHONKy M3mepeHune.
pexum
cTpobupoBaHus
2. HaxaTb kHonky O6s1aCTb MI3M B HUXHEM MEHIO.
3. BbibpaTb 0anH M3 pexnMoB ob6nacTtu nMaMepeHus
B OOKOBOM MeHW: Bbiki (niosiHas 3anuck),
SkpaH wnn Mexxay Kypcopamu.
Kypcopbl Ha Mpwn Bblbope pexunma Mexay  Kypcopamu
aKpaHe NMOMOXEHUS Kypcopa MOryT 6biTb OTpeaakTUpOBaHbl
rMpu NOMOLLM MEeHIo Kypcopa.
13.7.5 Pe>kxum «loka3aTb BCE>»
B pexxunme [Tokaszate Bce oTobpa)xkatloTcsa BCe NnapaMeTpbl, uamepsieMble B pexnmax Voltage um
Time.
MpocMmoTp 1. HaxaTb KHOMNKYy U3mMepeHue.
pe3ynbTaToB
N3mepeHuin

2. HaxxaTb KHOMKY [Toka3aTtk BCE B HUXHEM
MEHI0.

3. Boibpate Ha 60koBOM MeHo kaHan (KaHl, KaH2, KaH3, KaH4, MaTtem,
D0~D15) ang kotoporo 6yayT Npon3BOANTbLCS aBTOMAaTUYECKNE N3MEPEHMSI.

MokazaTk Bce

MpnMedaHune: JOCTYMHbI TOSIbKO aKTUBUPOBAHHbIE KaHaslbl.

4. PesynbTaTtbl W3MepeHWW TUNOB HanpsixeHne wn Bpems BbIBOAATCA Ha

avcnnen.

Trig'd  z4 7an
MokaszaTb Bce

o=

[H]
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U3MEpeHUe || naMepeHUe Bbikn KAH1 ABTO YpoBeHb




YpaneHue

ANns yoaneHusi pesynbTaToB U3MEPEHU

M3MepeHVIl7I CnegyeT Ha>aTb KHOMKY Bbiks.

V|3MepeHM9| V|3MepeHM9| 3alEpPXXEK B 3TOM pexunMme HeAOCTYMNHbl, MOCKOJIbKY B Ka4ecCTBe

3a4epXxek MCTOYHMKA UCMNOJSIb3YEeTCA TONIbKO OAMWH KaHan. 3aecb npnaoeTca Mcnosib3oBaTb
NHaMBuayanbHbIN peXUM N3MEpPEHNA.

LlMd)pOBbIe ,U,J'IFI Ll,VId)pOBbIX KaHasioB AOCTyMnHbl TOJIbKO cCleayluwmne BUAbl M3MepeHMﬁ:

KaHanbl YacroTa, lMNMepuoa, AnntenbHOCTb+, AnnUTenbHOCTb- U CKBaXXHOCTb.

13.7.6 dyHKUMA onpeaeneHua BepxHero n Hn)xHero 3HavyeHus

OyHKUMA “BepxHnit-HuxxHum

o

MCNONb3YETCA ANnAa onpeaeneHunsd BerHeﬁ M HUXHEN TOYKM

BXoAsdALWeEro cMrdana.

YcTaHoBKa
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ABTO ABTOMaTMYeCKUI BbI6Op OMTMMasbHbIX YCTAHOBOK BEPXHUX
n HUXHUX  3HaAYeHWin  Ons KaXxaom n3MepsieMom
ocumnnnorpaMmmel.

MNMcTtorpamMma Ncnonb3ynte ructorpammy Ans onpeaeneHns BepXHUX u

HMXKHUX 3HayeHun. B 3TOM pexume UrHopupytotcs ntobble
npea- W nocneeBblbpocbl. IDTOT pexuMm 6yaer 0cobeHHOo
noneseH npun namMmepeHnmn NMMNyJsibCHbIX CUrHajaoB.

BEPXHEE

~M. .. IHVXKHEE

MnH-Makc YCcTaHOBKa BepXHero n HWXHero 3Ha4yeHns no pesysibTam

aBTOMAaTUYECKNUX U3MEepPEeHUn “MUHUMYM” nnmn “Makcumym”.

MAKCUMYM [

H IMUHUMMYM

. HaxaTb KHonKy M3mepeHue. -
Hamepenus

. HaxaTtb kHONKY BbIpXHuii-Hu>XHWIA B

Bepx.-HuwxH.

HUXHEM MEHIO. -

. BoibpaTb Ha 60KOBOM MeHt0 BbibpaTb pexunm naMepeHuii: AsTo,

'mcrorpamma, MuUH-Makc



I Trig'd 24 Jan
an Bepx.-HuxiH.

ABTO

Bepx.-HuiH.
MicTorpamma
(OnT. ANA MMn.)

Bepx.-HuxH.
MuH-Makc
{ocTaneHble
cUrHanbI)

YcTaHOBKM No
YMon4yaHuo

. ; @uvkana
@ = soomv o - o0 0 - 0 o o)l 100ns @ 0.000s E) ‘
HOobaBuTb Ynanute |DO6nacTte Mam|MNokazaTte Bce J=13:31 - OnopHBIA
ATUCTUKA
M3MEpeHUe || n3mepeHue Boikn Bhikn ABTO YpoBeHb

881mU 144nUs

Pnac

C6poc Ona cbpoca HacTpoek pexuma BepxHuin- T T TS
HacTpoek Nno  HMXHMIN Ha OGOKOBOM MeH BblIbpaTb MYHKT yMONYaHHIO
yMO4YaHUto YcTraHoBKu o ymos4aHuio.
13.7.7 CratucTtuka
OyHKUNA CTaTUCTUKMN MCNoNb3yeTcs ans aHanusa HaKOMJIeHHOWM
CTaTUCTUYECKOM WHdopMaumMnm 1o BblbpaHHOMY uM3MepeHuto. B pexume
CTaTUCTUKN Ha 3KpaHe ocumnnorpada otobpaxkaercs cneagywwas nHdopmaums:
CpenHee CpenHee 3Ha4vyeHue BbIBpaAHHOro M3MepeHus B 3aBMCMMOCTMU
OT YCTaHOBMIEHHOro uyucna Bblbopok. Yucno BbIBOpOK
yCTaHaB/MBaETCs MoJib30BaTeNIEM,
MUHUMYM MuWHMManbHoe 3HadeHne BbIOpaHHOro M3MepeHus M3 BCeX
BbI6GOPOK.
MakcumyMm MakcuManbHOe 3HayeHue BblIBpaHHOro WU3MepeHust U3 BCeX
BbIOOPOK.
CKO CpeaHekBagpaTuyHOe OTK/IOHEHME — MNOKa3blBaeT CTeneHb
OTKNIOHEeHMs wn3MepeHmin ot CPEOHENO 3HaueHnusa. CKO
MOXET 6bITb MCMONb30BAHO A1 aHaAu3a AXuTTepa CurHana.
Yuncno BbIGOPOK yCTaHaBAMBaETCs MoJib30BaTeNEM,
YcTtaHoBKa 1. HaxaTb KHonky Measure/Vi3amepeHue.
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2. Bbi6paTb Kak MMHUMYM OAHO aBTOMaTUYECKOE U3MEpPEHUeE.

3. AKTMBUMpOBaTbL HUXHWUIA MYHKT MEHIo
Cratuctmka pnst  BK/AOYEHUS  DYHKLUMK CraTUcTUKA
Cratucrtuknu.

4. YCTaHOBUTb 4Yncno BblIGOPOK AN naMepeHus
cpepHero 3HadeHusa n CKO.

Cpea n CKO

Bbi6opkn: 2 ~ 1000

Bbibopku
O iz

5. AKkTMBMpOBaThL HUXHWUI MYHKT MeHIo
Cratuctmka pna  BKIKOYEHUS  QyHKUUMK
CraTtnctmnkum.



6. Ctatuctmnueckasa nHdopmMaumsa rno BbibpaHHbIM N3MEpeHnsaM oTobpasnTtcsa B
HMXXHEWN 4YacTun aKpaHa B Buae tabnuubl.

I™L  Trig'd 24 Jan
CratncTuka

CratucTuka
Bkn Bbikn
Cpea u CKO
®EbI50pKM
CBpoc
CTATMCTHEM

( R .22V [1] Tyl
C 129wUs [1]
@ = Soomv @ = loonv @ = 1oomv @) = 1oomv, H [1] :
YpoBeHb

C6poc Onsa  cbpoca cobpaHHOM  CTAaTUCTUYECKOM
CTaTUCTUKHU WHdopMaunm HaxmuTte KHOMKY Cbpoc
Cratuctuky B 60KOBOM MEHIO.

Cbpoc

CTATUCTHUKK

13.8 KypcopHble namepeHus

FOpn30OHTaNbHble WKW BEPTUKASIbHbIE KYPCOPbl MCMONb3YIOTCA ANS YKa3aHUs MOSIOXKEHUs U
oTobpaxeHnsl 3HAYEHUI M3MEPEHMSI MapaMeTpPoB OCUWM/JIOrpaMMbl, @ TakXe pe3ynbTaToB
MaTeMaTUYECKUX BbIYMCAEHUA. DTU pe3ysibTaTbl BKAOYAKT HanpsiXeHne, BPEMS, 4acToTy
M Aapyrue matemMatTmyeckme onepauuun. MNpu akTUBMPOBaAHUM KypcopoB (rOpM30HTasIbHOroO,
BEPTUKANBHOrO, WKW TeX W APYIMX) OHU BbIBOASATCS Ha OCHOBHOW AMCMJeNr, NOKa OHM He
OTKJ/THO4YEHBI.

13.8.1 Ucnonb3oBaHuE ropusoHTasIbHbIX KypCOpPOB
OyHkuMM 1. OAHOKpPATHO HaxaTb KHOMKY Kypcop. m
naHenwu/
Advnana3oH
2. HaxaTb KHOMKY ['0p Kypcop B HUXHEM MEHIO. Fop. Kypcop
11
3. Ans nepekntoyeHnsa TMna Kypcopa cregyer Fop. Kypcop
NOBTOPHO HaxaTb KHOMKY [op Kypcop. 11
BapuaHThl
| i NeBbih kypcop (1) noaBuxeH, npaBbll — B (UKCMPOBAHHOM
MONOXEHWUN.
Pl Mpaebii Kypcop (2) mnoaBuXeH, feBbll — B (PUKCUPOBAHHOM
MONOXEHWUN.
|| OpHOBpEeMEHHOE MepeMelleHMe NeBOro WM npaBoOro Kypcopos
(1+2).
4. WHdopmaumnsa o nonoxexuu | -588us 86 .8mY
KypCcopoB NOABJIAETCA B SARuS 8A . AnY
neson BEpXHe yacTtum

£ 1.BBns A H.BRY
du.-dt H.8HV /s

3KpaHa.
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Kypcop 1 - lNopusoHTanbHas nosuums, Hanpsi>xeHmne/Tok
Kypcop 2 - N'opusoHTanbHas no3mums, HanpsxeHue/Tok
A - JenbTa (pasHuua Mexay Kypcopamu)

dVv/dt nnun dI/dt

5. [Ins nepeMeLeHns noaBuxXHoro Breso 1/ "\ Bnpaso
Kypcopa(-0B) B/IEBO WK BNPaBo Veranoka
cneayeT UCnonb30BaTb PErYASATOP
YcTaHoBKa.

6. Ansa M3MEeHeHUs eanHnLbI Fop. EauH.
n3MepeHus  BblbepuUTe  HMKHUN Cy% o
MYyHKT MEHI0 H Unit/

lop.EanHnLbI.
EavHnubi: C, 'y, %, °

7. Ona ycraHoBkn 0% wunm 100% YeT. no3uum
OoTHowWweHns, unm 0° wunm 360° @’é’f&’&i
dasbl TeKkyLero NoA0XeHNs
KypCopoB Bblbepute NYHKT
HMWXKHEro MeHw YCT. no3nyuio
Kypcopa kak 100%

I—I uMe GWINSTEK 10k pts 24 Jan 2019 17:55:55
P P -5Afus 80.8nU |
5BBus 88.8nV
Al.BBns  AB.BBU
vt 8.88U/s
@ = soomv )_2oous @ o0.000s ) @ -
lop. Kypcop lop. EoWH. :
1 Cru% e ‘
Pexxum FFT B pexwumMe BI1® (Matem) Kypcopbl uMetoT apyrue | -84 _8dB
(MaTem) eNHULbI U3MEepeHns. —-79.2dB

A5.68dB
56 .8ndB.

Kypcop 1 — lNopusoHTanbHasa nosvuus, dB/B
Kypcop 2 - F'opusoHTanbHasa nosmums, dB/B
A - OenbTa (pa3Huua Mexay Kypcopamu)
dVv/dt nnun d/dt

57



GWINSTEK 10k nts SMHz Trig'd 24 Jan 2019 17

( 8.88x -84.8dB ‘
Bl

Mpumep

1868 -79.2dB
£,188: £5.68d8
drsdt 56 .BmdB

k!

-20.00d8

ro\pﬂlﬁé'ranbuble Kypcopbl

-—>

D )

OTHOCHTENLHO

48 .BnY | 4. 7EUL

OtHoweHue |y+x: 1.53U-V 33.3nU-0 ??[ »

Kypcopbl BpeMs, nekapToBbl 1 NONSPHbIE KOOPAUHATbLI, MPOU3BEAEHUS,
OTHOLLEHMUE.

AN [OenbTa (pasHuua Mexay Kypcopamu)
10k pts 2MHz

Mpumep

L1 ]

OTHOCHTENEHD

[« e om0

1.28V 1.28V
1.96V 48 .8nV

2.3V 1.28V
56.8° 178°

OtHowenune |y=x: 1.53U-0 -33.3nU-V 77
i @@ 1.

©

[op. Kypcop Fop. EAWH.
11 Cly% o
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13.8.2 Ucnonb3oBaHue BEpTUKAJZIbHbIX KYpCcOpoOB

DOYHKLMM 1. HaxaTb KHOMNKY Kypcop ABaxAbl. m
naHenwu/
Avana3oH
2. HaxxaTb KHOMKY BepTtuk. Kypcop B HUXHEM IBepT_Kypcop
MEHI0. [
3. Anga nepeknoyeHnsa Mexay BEPXHUM U HMXKHUM |BepT_ Kypcop
KYpCOpOM criegyeT MoBTOPHO HaxaTb KHOMKY [ ]

Beptuk Kypcop.

BapuaHThbl
--------- BepxHuii Kypcop NOABUXEH, HMXHUN KypCcop - B PUKCUPOBAHHOM
MOSOXKEHUN
— HWXHWI Kypcop NoABUXEH, BEPXHUN KypCop - B (PUKCUPOBAHHOM
MOOXKEHUN
 —— OnHOBpeEMEHHOE nepeMeLleHne BEpPXHEro U HMXHEro Kypcopos
4. WHdopMaunsa o NoaoXKEHUN Kypcopa NOSIBASETCH B 0 -256us 886nV
BepxXHeW NeBOoI YacTn 3KpaHa. O 258us 88.anY
£.58Bus £, 888mY
| dusdt -1.68KU/s
Bpems HanpsixeHne/Tok
L] Kypcop 1 Kypcop 1
O Kypcop 2 Kypcop 2
A Kypcop 1 + Kypcop 2|Kypcop 1 + Kypcop 2
5. 1na nepemelleHns Kypcopa Boepx/” "\ B3
(-oB) BBEPX UIN BHU3 crneayeT YeraHosKa
MCNONb30BaTb pPerynasTop
YcTaHoBKa.
6. Ansa M3MeHeHWs SANHMLbI BepT. EAWH.
n3MepeHuss BblbepuUTe HMXKHUN B 9%

MYHKT MeHIo BepT.EgnHuLbI.
EanHunubl: Base, %

7. Ona yctaHoBkun 0% wnn 100% YCT. NosuLm
oTHOoweHns, unm 0° wmnm 360° ggxpfgg,z
¢dasbl  TeKylero MnosoXeHuns
KypCopoB Bblbepute NYHKT
HWXKHEro MeH YcT. rno3uymnio
Kypcopa kak 100%
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Mpumep

BepTukanbHpie
Kypcopbl .~

TFopU30HTaNbHbIE KYPCOPbI

Pexxum BMN® B pexume 51® oTobpaxkaeTcs Apyroe. [0 1.2588MHz ) 1.59dB
& 3.75H8MHz @ -78 .4dB

2 .5888MHz ~ 88 .8dB

| d-dt -32.BudB-H=z
Bpems HanpsixeHnne/Tok
L] Kypcop 1 Kypcop 1
O Kypcop 2 Kypcop 2
A Kypcop 1 + Kypcop 2|Kypcop 1 + Kypcop 2

OMHz Trig'd 30 Jan 2019 ¢
anMep 7 1,.rIHi Il Trig 30 Jan 201
O 1.2588MHz 0 1.59dB
3.7500MHz @ -78.4dB
AZ2.5088MHz A88.8dB
dedt _ deat  -32.6udBsliz |
BepTukanbHblie
KypcCopbl
FopysoHTanbHbIE KYpCcoOpbl
op. Kypcop | [ 14T1 | [op. EQNH. BepTt. EauH.
|l = Cry%o ‘ B % |
Pexxunm XY B pexume kypcopoB XY naMmepsaTca dyHKUMK OT X 1 Y.

Q x

OTHOCHTENLHD

947nUU

OtHowenme |y=x:i—1.84U0-0 —947nll-A) —99

@ 1
Kypcopbl BpeMsi, NpsAMOYrosibHbie 1 MOAsipHble KOOPAWHATbI, NpOU3BeAEHUS,
OTHOLIEeHune.
A JenbTa (pasHuua Mmexay Kypcopamu)
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Mpumep

OTHoweHue |y+xi-1.84U-U -947nUA) -992
” (F]

—— —_—
Fop. Kypcop | DM l] | [op. EqMH. Bept. EAMH.
|l [ ] Cry% o ‘ B % ‘

13.9 0630p MaTeMaTUYECKUX onepauum

O6bwue
cBeAeHus

Pexxkum Maremaruka npeaHa3HayeH A9 C/IOXKEHUS, BblUMTAHUS, YMHOXEHMUS,
peneHns, a Takxke BIM® npu noMowm BXOAHbIX CUrHaNAOB WM OMNOPHbIX
ocumnnorpamMm (OnopH 1~4) 41 BbiIBO4A pe3ynbTaToB Ha AUCnAen.
PesynbTupylowimne xapakTepMCTUKN OCLUMUIOrpaMM MOryT 6biTb M3MEpPEHbI NpU
MOMOLLN KYpPCOPOB.

CnoxeHue (+)

OnpepensieTr cyMMy aMnnuTyabl ABYX CUMHAsOB.
NUcTouHnk  KaHl~4, OnopHl~4

BoluntaHue (-)

Onpep,enﬂeT Pa3HOCTb aMNINTyA ABYX CUITHAOB.
NUcTouHnk  KaHl~4, OnopHl~4

YMHOXeHne (X)

Onpep,enﬂeT npon3segeHmne aMmnanTya AByX CUrHanos.
NUcTouHnk  KaHl~4, OnopHl~4

Odeneruve (=)

OnpepensieT yacTHOe amMnAnTyA ABYX CUTHaNOB.
NUcTouHnk  KaHl~4, OnopHl~4

OyHKkuma BMNo

B stoM pexume (BlMN®) npousBoantcs b6bicTpoe npeobpasoBaHue Dypbe
curHana.  JocTynHbl yeTblpe  TUMA  OKOH: XeHHUHra, X3MMuHra,
lMpamoyronbHoe N brisakMeHa.

UctouHnk  KaHl~4, OnopHl~4, f(x)

d/dt HaxoauT Npou3BOAHYI OT MCXOAHOMO CUrHana
UctouHnk  KaHl~4, OnopHl~4, f(x)

Jdt NHTerpmpyeT NCxXogHblli CUrHan OTHOCUTENbHO BpeMeHMU
UctouHnk  KaHl~4, OnopHl~4, f(x)

v Mpon3BOAUT BblUUCIIEHNE KOPHSA KBaApaTHOro
UctouHnk  KaHl~4, OnopHl~4, f(x)

BM®, okHo YacTtoTHoe Xopoulee

X3HHUHra paspelleHne
AMnnnTyaHoe lMnoxoe
paspelleHne
MpumeHseTca N3MepeHne 4yacToTbl HA NepuoaNYEeCcKNX ocumorpaMmmax
ons....

Bro, okHo YactoTHoe Xopoulee

X3MMUHra pa3spewleHue
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AMnnnTyaHoe lMnoxoe

paspelueHne
MpumeHsieTcs N3MepeHne 4acToTbl Ha Nepuoanyveckmx ocumnorpammax
ans.

Bro, YacTtoTHoe OueHb xopollee

NMPsAMOYrosibHOE paspeLlleHne

OKHO AMNnnTyaHoe Mnoxoe
paspelleHne
MpumeHsieTcs OaHOKpaTHbIN curHan (3TOT peXMM aHanoru4yeH OTCYTCTBULO
ons.... OKHa)

BMNM® OkHo YacTtoTHoe Mnoxoe

bnakmeHa paspewleHune
AMNnnTyaHoe OueHb xopollee
paspelleHune
MpumeHsieTcs N3mepeHnin amnanTyabl NepMoanNyYecKmnx oCLmUINorpamm
ans....

13.9.1 Cno)xxeHune/BbluntaHne/YMHOXeHune

OYyHKLMK 1. HaxaTtb KHONKy Marem.
naHenu

2. HaxaTb KHOMKY Martem Ha HUXXHEM OKHe MHAMKaTopa.

MATEM

3. BbibpaTtb McTouHuk 1 B 60KOBOM MEHIO

MecToYHKK 1
KaH1

BapuaHTbl KaH1l~4, OnopHl~4

4. HaxaTtb KHOMKY Onepatop ans Bbibopa

. Onepatop
MaTeMaTn4yeCKkoun onepauunn.

+ - x =+

BapunaHTtbl +, -, X, +

5. BbibpaTb KHOMKY McTOYHMK 2 B 6OKOBOM MEHIO.
NeTouHuK 2

KAH2

BapuaHTbl KaHl~4, OnopHl~4

6. Pe3ynbTtaT MaTeMaTnyeCckmnx M3MepeHVIl71 NMnoABNIAETCA Ha ANCIIEE. BepTMKaJ‘IbeIVI
MacwTab MaTeMaTMyeckomn ocumnnnorpaMmbl NoABUTCA B HUXXHEN YacTu JKpaHa.

CneBa HanpaBo: MaTeMaTudeckas @yHKUUS, UICTOUYHUK 1, onepaTop, NCTOYHUK 2,
eanHuua/nen
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GWINSTEK 10k pts 2HHz

Trig'd 50 Jan
M L] 0 Jan MATEM

HeTouHuK 1
KAH1

Onepatop
A+ = x *

WcTouHKE 2
KAH2

Mpumep

MonoxeHune

UCTOYHMK 2
@O0+ sow o.omiv

MNonoxeHne Ona nepeMelleHns MaTeMaTU4ecKor OCLMANOrpaMMbl MonosxeHne

VU eanHuLbl no BepTUKanu cneayetr Ha)kaTb KHoMKy CmeljeHue B )

n3MepeHuns 60KOBOM MEHI0 W YCTaHOBMUTb MOJSIOXEHME C MOMOLLbIO
perynatopa YcraHoOBKa.

Onana3oH: -12.00 Aden ~ +12.00 den
YTobbl MepeMeHUTb YCTAHOBKY eauvHuua/nen, cneayer

HaxaTb KHOMKY EAuHuLbI/Aes, a 3aTeM, Npu MOMOLLK
perynatopa YCcTaHOBKA M3MEHUTb 3Ty YCTaHOBKY.

EaMHMLA M3MepeHUs KaHana MaTeMaTUKWM 3aBUCUT OT
BbIBPAaHHOrO MaTeMaTM4eckoro ornepatopa, a TakK Xxe
TMNa NpobHMKa: TOK UK HanpsXXeHue.

OnepaTtop EanHuua/gen

YMHOXeHune BB, AA vnn BTt

deneHne B/B, A/A

CnoxeHune/BbluntaHmne B unm A
Yaanewue [na ynaneHus pesynbTata MateMaTU4eckoro
pe3ynbTaTa BbIYNC/IEHUS C 3KpaHa Aucnes cneayeT NoBTOPHO

HaXxaTb KHOMKY Martem.

13.9.2 BbicTpoe npeo6pa3oBaHue ®dypbe (BMNd)

OYyHKLMK 1. HaxaTtb KHonky Martem.
rnaHenu

2. HaxaTb KHOMKy Bl1® B HMXHEM MEHI0.

BMNa

63



3. BbibpaTb KHOMKY MCcTOYHMK B GOKOBOM MEHIO.

WNeTodHMK 1
KAH1
BapuaHThbl KaH1l~4, OnopHl~4, f(x)
4. HaxaTb KHOMNKY BeptukasbHbie eanHulbl B OGOKOBOM BepTHKansHbie
MeHIo AnS BbI6Opa eanHUL, No BEPTUKaM. bl =L
ABB RMS
BapuaHThbl JlnnenHble RMS, npbB RMS
5. HaxaTb kHonky OKkHO B HOKOBOM MeHI0 M BbibpaTb TvN
OKHO
OKHa.
XeHHWHra
BapuaHThbl XeHHWHr, XaMMuHr, lNMpamoyronbHoe, n bnakmeH.

6. MosiBnsieTca pesynbtaT BM® (FFT). Mpn BMN® ropusoHTanbHas wkana He
BPEMSl, @ 4acToTa, a BepTMKalibHas LWKana He HanpshkeHne uamM TOoK, a
Ab/RMS.

Trig'd 30 Jan
M ;) 0_Jan Bno

HeTouHmnk
KAH1
BepTuKanbHbie
eanHULBI
AEB RMS

OkHO
XeHHuHra

BepTukansHas

PacLumpeHH:
TEN m MaTeMaTika

MonoxeHne n [na nepemMellennsa rpacduka BrNO® no sBepTukanu crnegyer

BepTukaneHan
eanHNLUbI HaxaTb KHOMKY Beptukasb, 4TO 6bl CTan akTMBEH MNYHKT .
n3MepeHunda Zes v ucnonb3oBaTb perynarop YcrtaHoBKa.
Odvana3oH -12,00 den~+12,00 den

Ons Bbibopa BepTuKanbHOro MacwTtaba rpaduka BIMNO
cnepyeT HaxaTb KHOMKY BeptukasibHas, 4Tto 6bl cTan
aKTUBeH NYHKT dB/ab wn wucnonb3oBaTb perynsatop
YcTaHoBKa.

Awvana3oH 2 MB~1 kB RMS, 1~20 ab

PacTsxka un Ons nepeMeweHunss rpadmka MNO ropusoHTanu cnegyet
cMmelleHune Ha)xaTb KHOMKY [Opu30HT, 4TO Obl CTan akKTUBEH NYHKT
MHz v ncnonb3oBaTb perynarop YcTaHoBKa.

FopHU3oHT.

Ownana3oH 0 ~ 500 Ml'y

Onsa Bbibopa ropusoHTanbHoro Macwrtaba rpaduka BIMNoO
cnepyeT HaxaTb KHOMKY [Opu30HT, 4TO 6bl CTan akTuBeH
NYHKT MHz/div n ncnonb3oBaTb perynstop YCTaHOBKaA.

dwana3oH 2 ~ 50 MI'y, / nen
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YpaneHue
pe3synbTaTa
BNo
13.9.3

O6uwune
cBefeHuns

OYyHKLMN
naHenu

65

Ons yoanenunsa pesynbtata brMo
C dKpaHa aucnnes cnefyeTt NoBTOPHO HaXaTb KHOMKY
Martem.

PacumpeHHaa mateMaTmka

PacwmpeHHas MaTeMaTuka nossonsiet Nnpou3BoanTb CNOXHble
MaTeMaTUyeckmMe onepaumMm C  WUCXOAHbIM  CUMHasAOM, TaKue  Kak:
anddepeHumpoBaHue (onepauus BblYNCNEHUS MPOM3BOAHbIX "
avddepeHumanoB) Uan MHTerpupoBaHue.

PexuMm MaremMatunka npeaHasHa4yeH ANs  CNOXEHMS,  BblUMTaHMSA,

YMHOXEeHWS, AeneHuns, a Takxke BM® npu noMowm BXOAHbIX CUFHANOB UMK
onopHbiX ocumnnorpamm (OnopH 1~4) n BbiBOAA pe3ynbTaTOB Ha AUCIIIEN.
Pe3ynbTupylowne xapakTePUCTUKM OcCUuuorpamMM MoryT 6biTb M3MepeHbl
npu NOMOLLN KYpPCOPOB.

1. HaxaTb KHonky Martem.

2. HaxaTb KHOMNKY PaclunpeHHass MaTeMaTtuka B HUXHEM
MEHI0.

PacwnpeHH
MaTemMaTHKa

3. BbibpaTb KHOMKY PegaktupoBate @opmysy S———

DopmMyny

3.1 Nonb3oBaTento AOCTYMHbI A5 6bICTPOro U3MEHeHUs

MNepemeHHasa 1 u MNMepemeHHas 2 (MEP1, MEP2)

B okHe pegakTMpoBaHus hopMysibl OHW NMpeacTaBieHbl Kak
MepemeHHas VAR1 VAR2.

4. B OTKpbIBLLEMCH OKHeE:

10k pts

100
Duty
FRF( FFl

FFF{ LRR({ LR

B CTpoKe BbipaxxeHune MOXXET

OTPEeAaKkTUpoBaThb opmysy

r10/71b30BarTe€slb

5. YTto 6bl YyAanuUTb CUMBOJ HaXxaTb YAa/nTe CMMBOJI

Yaanute
CUMEON

6. YTo 6bl YOanuT BCO CTPOKY HaxaTb OYnuCTUTb

QYUCTHUTE




YpaneHue
pesynbTaTa
MaTeMaTUKKU
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7. Y10 6bI pabaBuTb cuMBON HeobxoamMo BbibpaTb CUMBOA
MOBOPOTHbIM NepekJsitoYaTenemM YcraHoBKa H HaxaTb Bbibop

8. Ons noATBEPXAEHUA onepauun U BbiXoAa U3 MEHI HaxaTb
Ok

9. [1nsa Bbixoga M3 MeHto 6e3 naMeHeHns GopMybl HaXaTb
Bosspart

10. NS n3MeHeHnst NoNOoXEHUA pe3ynbTaTa
MaTeMaTnyeckor obpaboTKmM cMrHana Ha aKpaHe, HaXxaTb
lNosoxeHune. PepakTupoBaHMe MosIOXXEHUSA OCYLLECTBIAETCH
perynsaTopom YCTaHoBKa.

11. Ona nameHeHns mawTaba no BepTMKanuM HaxaTtb
Ea./aesn. PepakTMpoBaHME MOSTOXEHUS OCYLLECTBNSeTCS
perynsaTopom YCTaHoBKa.

Ans yoaneHus pesynbTaTa C 3KpaHa Aucnnes creayet
NOBTOPHO Ha)aTb KHOMKY Marem.

Y¥CTAHOBKA

MonoxeHue

-1.6801w

Ea.ipen

@ w

©®



14 KoHdwurypauums

14.1

C60p AaHHbIX

B npouecce cbopa AaHHbIX CHMMAKTCS aHanoroBble BXOAHble CUrHanbl U nNpeobpasyrTcs B
undposomn dopmaT ass BHyTpeHHen 06paboTku.

Bbi60op pexxuma c6opa gaHHbIX

14.1.1

O6uwune
cBeAeHus

OYHKLUN
naHenu

Mpumep

67

Pexxum c6opa AaHHbIX Onpeaender cnocob wncnonb3oBaHMUS OTCYETOB AN
PEKOHCTPYKLUUNN oCUMNNIIOrpaMM.

OTcyer

O6Hapyxe-
HUE MNKOB

YcpegHeHune

Ncnonb3yeTcs Kaxabli OTCYET B Ka)AoM CobbiTun cbopa aaHHbIX
(cermeHTe). OToT pexmm cbopa  AaHHbIX  SBAAETCS
npeayCcTaHOB/IEHHbIM.

Ncnonb3yTca TOMbKO MWHWUMAsbHblE M MaKCMManbHble napbl
3HAYEeHUN AON9 Kaxaoro mHTepBasa cbopa AaHHbIX (cerMeHTa).
OTOT pexuMm npegHasHayeH pAns ynaBAWMBaHMSA aHOMasbHbIX
ABMIEHUN B CUrHane.

MHOXeCTBEHHbIe pe3yfibTaTbl MOJSIYYEHHbIX AAHHbIX MNPUBOAATCS
K cpegHeMy apudMeTuyeckoMy. ITOT PEXWUM MUCNOAb3YyeTcs ANns
noNy4YeHns oCuMANorpamMM, OYMLIEHHbIX OT wyMa. Ans Bblibopa
ymcna ycpeaHsieMblX OTCUYETOB CriefyeT UCMOMb30BaTb pPerynsatop
YcTtaHoBKa.

Yncno ycpegHsaembix: 2, 4, 8, 16, 32, 64, 128, 256

1. HaxaTtb kHonKy C60op uHQ. C60p uHd
2. Ons HacTpoliku pexunma cbopa cnegyeT HaxaTb
KHOMKY PEXUM B HWXXHEM MEHIO.

3. BbibpaTb

B 6OKOBOM MEHI0.

Pexnm

YcpegHsiemble 2, 4, 8, 16, 32, 64, 128, 256

OTCYETDbI

OTcyer

Pexxum cbopa Beibopka

Otcuer, MNuk. petekTop, YcpeaHéHHoe Muk. peTeirop

YcpeAHeHUe

4

O6HapyeHune nnkoB YcpeaHeHue (256)

L




14.1.2 Mokas ocunnnorpamm B pexxume XY
Obuwme B pexume XY oTobpaxkaeTca HanpsbkeHMe KaHana 1 wam kaHana 3 Ha
cBeaeHus HanpshkeHMe KaHana 2 unm 4. DTOT pPexXuM UCMOoJb3yeTcs Ans HabnogeHus
¢da30BbIX B3aMMOOTHOLIEHUA B OCLM/IIOrpamMMax.
OnopHble ocuMIOrpaMMbl MOTYT TaK e MCnonb3oBaTbCcs B pexunme XY.
OnopH1l oTobpaxaetca Ha OnopH2, OnopH3 oTobpaxaetca Ha OnopH4.
Pabota B pexumme XY C ONOpPHbIMK OCUW/IJIOFPaMMaMn aHanornyHa pabote ¢
aHanoroBbIMN KaHanamu.
MoaknwoyveHune 1. MNoaKNOUYUTL CUrHANbI:
Channel 1 (Ocb X) 1
Channel 2 (Ocb Y) nnu
Channel 3 (Ocb X2) n
Channel 4 (Ocb Y2).
2. Y6eanTbCcs B TOM, 4TO napa kaHanos akTtveHa @H)o () @H2)r C&D)
(CH1&CH2 wnm CH3&CH4). HaxaTb KHOMKy
Channel, ecnun Heobxoaumo. BknouymBLIASACSH
noaceBeTka KHOMKMU cBugetenncreyetr 06
aKTMBHOCTM KaHana.
OYyHKLMU 1. HaxaTtb kKHonKy MeHto C6op nHQ. Coiop
naHenm

2. HaxaTb KHOMNKYXY B HMUXXHEM MEHIO.
XY

3. HaxaTb BblKﬂiO‘-WlTb pexum XYvHosaﬂ npoLmnBKa BbIKOYMTE
C WCMNpaBfieHHOW OMNEe4yaTKoh HaxoauTcsa B
pa3paboTke.

pexum XY

Pexxum X-Y pa3genéH Ha ABa OKHa. BepxHee OKHO nMokasblBaeT CUrHasbl BO
BCEM BpeMeHHOM Amana3oHe. HmxHee OKHO noka3sbliBaeT pexum XY.

[ Trigd 24 .T:'
an XY

Boikn (YT)
(1 Jb)

OTHOCUTENBHO|

[T T T ] e

pesxum XY
5120V | 288mY

82.3°

v -
. :

Cbpoc [op.
MOnoXeHUA XY
Ha0c
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Onsa un3MeHeHua nonoxeHumsa XY ocuunnorpamMm cnepyet

ncnonb3oBaTb perynatop CmeuweHue Y: perynatop KaHana 1 //’
BbINOJIHAET nepemMelleHue XY ocuunsorpamMm B o ,/
ropusoHTasibHOM HanpaseneHumn, a perynatop KaHana 2 = .
nepemelaer Y oCuUMAN0rpamMmbl B BepTUKasbHOM ;
HanpaseHuu.

PerynaTtopbl CMmeluieHve X u perynatop Bpems/gen MoryT
6bITb TaKXXe MCMNO/Ib30BaHbl B pexume XY.



OTkntoveHne [ oTKAYeHUs pexknma XY crefyeT HaXkaTb KHOMKY Bbiki
pexuma XY (YT). Boikn (YT)

Pexunm XY Kypcopbl Moryt O6bITb WCMONb30BaHbl B pexume XY.
MoapobHble cBeageHms copepXxartcs B rnase Kypcopsbl.

14.1.3 Bbi60op ANMHbI NAaMATH

O6wume [OnvHa namMsaTn — 3T0 MaKCUManbHO BO3MOXHOE YMNCNO BbIBOPOK, KOTOPOE MOXET

cBefeHuns 6bITb COXpaHeHo. Pa3Mep naMATUM MMEET BaXHYl posib B ocuunnorpade, Tak
KakK pasMepoM MaMATK onpefensieTca BO3MOXHOCTb 3axBaT 6osee ANUTENbHOMo
cuUrHana.

B ocuumnnorpadax cepun MDO-72000E Ha Bbi6Op AOCTYNHbI NSATb HACTPOEK
namatu: 1kb, 10kb, 100k, 1Mb, 10MBb.

OYyHKLUN 1. HaxaTtb kHonky C6op uHQ.
naHenu
2. HaxaTtb kHonky Bbi6 [lamMatM B MeHI0
< Bbib. MamaTu
HMXHEN 4YacTu 3sKpaHa u Bbibepute ABTO m
unmn KopoTKkyto namMsaTb.
3. B MeHio cnpaBa Bbibepute HeobxoauMyto HnvHe namaTy

ANIMHY NaMaTy .
TOUKKW

10k
TOUKKW

100k
TOUKKW

1M
TOYKN

10H
TOYKKW

ﬂpM M3MEeHeEHUN ANIMHbI MNaMATU, YacCToTa AUCKPEeTU3aunn MOXeT ObITb
aBTOMaTU4yeCkKn n3aMeHeHa.

NMpnMmedaHune

14.2 Pe>xuM cerMeHTMpPOBaHHOMN NaMATH

B cerMeHTMpOBaHHOM peXxuMe BCS OCLMNIOrpaMMa COCTaBASETCS M3 onpefefieHHOro
KOiMyecTBa CErMeHTOB (DUKCMPOBAHHOIO pasMepa. KoamyectBO TakMX CErMeHTOB 3aJaeTcs
nonb3oBaTenNeM.

CerMeHTMpPOBaHHbIA PeXnM MMEET psif, YHWKasbHbIX BO3MOXHOCTEW. Mcnonb3ysi ero, Bbl
MOXETE OrpaHUUYUTb XOJIOCTOM MHTEpPBaN MexAay 3anycKatoWmMMU CUHXPOUMMyfbcamMu Ans
nocnefoBaTeslbHO MAYWMX CcerMeHToB. [pubop MoOXeT B Menbyawmnx noApobHOCTAX
perncTpupoBaTb CNOXHble MOC/IeA0BaTENbHOCTM COObITUI 3@ ANUTENbHbIE MPOMEXYTKMU
BPEMEHW, MPU 3TOM UIHOPUPYSE HEe NpeacTaBisloWNE MHTepeca nepuoabl Mexay 3TUMM
cobbITUAMKU. Bbl TakXe MOXeTe WU3MepATb WHTEpBajibl BPEeMeHUM Mexay CcobbITusMM B
BbIGpaHHbIX CErMEHTax, UCMOMb3ys MakKCUMasbHO TOYHYO pa3BepTKY.
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GUINSTEK 14 nts 200HHz

UupukaTop UupgukaTop
BbINONIHEHUA nyckK / cTon
c6opa

dKpaH ocumnnorpada B CEerMeHTUPOBAaHHOM peXxume

OKa3blBaeT 4YUNC/I0 3axXBa4ye€HHblIX CErMeHToB U3
obuwero uncna YCTAHOBJIEHHbIX CEFMEHTOB.

NHaukaTop
BblNosIHEHMS cbopa

10410

gments:

NHanKaTop H CTon: NpWHyAUTENbHas OCTaHOBKa c6opa
Myck/CTon CErMEHTOB WM OCTaHOBKa Mocsie c6opa BCex
CEerMeHTOB.
B Myck: BbINOMHSETCS NpoLecc c6opa CerMeHToB.
14.2.1 YcTaHOBKa YMnc/ia CerMeHToB

MpumeyaHue: [O BKAOYEHUS peXMMa CErMEHTMPOBAHHOMW MNaMATM HeobXxoAMMO MNPOM3BECTU
HaCTPOMKY CUCTEMbI CUHXPOHU3aUMN U BbIbpaTb pexuM cbopa AaHHbIX.

OyHKUMN 1. HaxaTb kHonky C6op nHQ.
naHenu
2. HaxaTb kKHONKy CerMeHTbl B MEHIO HUXHEN
4yacTtu. CermeHTbI
3. Haxmute KHonkKy Bbibop CerMeHToB B
60KOBOM MEHI W YCTaHOBWUTE 4UCIIO -
CerMeHToB.
4. YCTaHOBUTE YNC/IO CErMEHTOB
Yucno cer.
@ 10
Yncno cerMeHTOB 1~29000
(3aBucut oT
BblbpaHHOro
pasMepa namsTn) YCTaHOBUTE
Ha MakCHMMyM
YCcTaHOBUTb Ha  YcTaHoBKa umcna
MaKCUMYyM CerMeHToB Ha YCTaHOBUTh
29000 Ha MMHWMMYM
YCTaHOBUTb Ha  YcTaHoBKa umcna
MUHUMYM cermeHTOoB Ha 0
14.2.2 3anyckK pe>xuMa CerMeHTUPOBaHHOW NaMATH
Obuwme [0 BK/OYEHUS pexuMa CerMeHTUMpPOBaHHOW MNaMATM HeobxoAMMO MpPOU3BECTU
cBefleHuns HaCTPOMKY CUCTEMbI CMHXPOHU3aUMKN U BbibpaTb pexum cbopa AaHHbIX.

70



3anyck 1. Bknwouunte pexmnm CEerMeHTMpPOBaHHOWN CermeHTh! CermMeHThI
CerMeHTMpoBa namMaTMm HaxaB KHONKy CerMeHTbl B Bin > Boikn
HHOM NamMsaTn HMDKHEM MEHIO.
MpumeyvaHue [pu nepeoMm BKJIOUEHUNU CerMeHTMpoBaHHOM namsaTn

aBTOMaTU4YeCKM 3anycTuTca pexum cbopa cerMeHToB. BBepxy

aKpaHa oTobpasunTca nHamkaTopa nporpecca cbopa cerMeHToB.

2. 3anyctute cb6op CErMeHTOB, Ha)xaB KHOMKY CermeHTh
CermeHTbl CrOr. Wnn HaxaB KHOMKY Cton
lyck/Cron Ha nepeaHemn naHenu
ocumnnorpada.

3. Ocuunnorpacdd aBTOMaTU4YeECKMU HauyHeT ]
3axBaT cerMmeHToB. [lporpecca 3axBaTa [ sSegments: 10410
cerMeHToB oTobpa)kaeTcs B BEPXHEN YacTu
3KpaHa.

NHavkaTtopa 3anycka Tak xe 6Oyaert
oTobpaxaTbCs Ha 3KpaHe.

4. lNocne 3aBeplleHMa 3axBaTa CErMeHTOB W
3ano/IHEHUS NaMsATU, HaXMUTe KHOMKY
CermeHTbI [TycK pNs OCTAaHOBKM.

Nnn ucnonb3yinte AN OCTAHOBKW KHOMKY

Myck/CTon  Ha  nepeaHeit  naHenw NI
ocuunnorpada.

Mocne OCTaHOBKM Ha 3KpaHe

ocumnnorpada oTobpa3suntcs [

COOTBETCTBYHOLLMA MHAMKATOP.
Tenepb ocuwnnorpad roToB AN AasibHeeWwero aHanamMsa WM npocMoTpa
cobpaHHbIX CErMEeHTOB.

14.2.3 NMpocMoTp cerMeHTOB

O6bwue Mocne TOro Kak CerMeHTMpoBaHHas NaMaTb 6yAeT 3anosiHeHa wm npouecc cbopa

cBeneHus CEerMeHToB OyaeT OCTaHOB/IEH MOMb30BaTE/lb MOXET MPOCMOTPETb BCE CErMeHThI
no O4HOMY.

OYyHKLUN 1. HaxxmMute KHonky Bbi6bop CerMeHTOB B HUXHEM MEHI0. DTO Bbi6op

naHenmu MYHKT AOCTYMNEH TOJIbKO NOC/NE OCTaHOBKM cbOpa AaHHbIX. CermeHTOB

2. 0na nepexoja K MWHTEpecylweMy CerMeHTy HaxMuTte
KHoMKy Tekywmii Cer. B H60OKOBOM MEHIO W WCMONb3ySs
perynatop YcraHoBka BblbpaTb HeO6X0AMMBbIA CErMeHT. Tekywmi Cer.
MYHKTbI MeH YCT Ha MUHUMYM W YCT Ha Makcumym 0
Mo3BONSAT 6bICTPO MepeMeLlaTbCs MexAy HadalibHbIM WU
KOHEYHbIM CErMEHTOM.

3. NMonoxeHwne BO BpeEMeHMU BblbpaHHOro  cerMeHTa
OTHOCUTENBbHO MEepPBOro CerMeHTa oToBpaxkaeTcsi B MyHKTe prewa Ceruerm
MeHto Segments Time/Bpemsa cermeHTa.

GWINSTEK 14 pts 200MHz = i} 24 .T:anm

—_— —— =— Tekywmn Cer.
0

Yucno cer.

& w»

—
B

pemA CermeHT:

YcTaHOBUTL
Ha MaKCHIMyM

YcTaHoBUTE

Ha MUHUMYM
00 ® 0.0 0 f

@ =200 B = v & = o D = Lol
CermeHThI CermeHThI Boibop AHanus CoxpaHuTb (U Hasen
Bkn Cron L LRV | CermenTos CermeHT

71



14.2.4

O6uwme
cBeAeHus

N3MepeHMne cerMmeHTOB

K CeFMeHTVIpOBaHHOI‘/’I namMaT™m MOryT 6bITb NMPpUMEHEHbLI aBTOMAaTU4YeECKUNE
nsMmepeHusa. Cneayetr OTMETUTb, UYTO B pexuMme CeFMEHTMpOBaHHOVI namMaTu

npuMeHeHne UMdPOBbIX KaHANIOB HE BO3MOXHO.

14.2.5
MpumMeyaHne

YcTaHoBKa

HacTpolika

CratTuctuka
n3MepeHun

HacTpolika

72

OTobpasntb BCe [aHHas dyHKuMsa no3BonsieT oTobpasuTb Ha 3KpaHe
BCe cobpaHHble CerMeHTbl 04HOBPEMEHHO.

N3mepeHne cerMeHToB HdaHHas dyHKUMS no3sonsieT Npon3BOAUTL
CTaTUCTMYECKME pacyeTbl ANs  CEerMeHToB W
Tabnnuy pesynbTaToB M3MEPEHUA.

NHdopmaumsa o cermeHTe [aHHass  dyHKUMS  BbIBOAUT  MHGOpMauuio
cobpaHHbIX CerMeHTax.

ABTOMaTU4YEeCKME UsMepeHus

MNepen HayanoOM UCNO/b30BaHUS aABTOMAaTUYECKUX W3MEPEHUI B pexume
CerMeHTMpPOBaHHOM MamMaTm He o06xoanMMo BblbpaTb COOTBETCTBYHOLLME
n3MepeHusi. [llocrne 3Toro BKAKYUYUTD PEXUM CErMEeHTUPOBAHHOW MaMSATH.
LindpoBble KaHanbl C gaHHOM yHKUMENK He paboTaloT.

HaxmuTte kKkHONKy M3mepeHuss w Bbibepute o0AHO e
nboe namepeHue n3 MeHto JobaButb namMepeHme.

1. HaxmMute kHonky AHasmn3 CerMeHToB B HUXHEM AHanms
MEHI. DTOT NYHKT AOCTYyNeH TOJIbKO TMpwu CermeHToR
oCTaHOBKe cbopa AaHHbIX.

2. Haxmunte KHonky MU3amepeHne CerMeHToB B

MamepeHne
60KOBOM MEHI0.

CermeHTOB

oTobpaxaTbCsi M3MepeHus: cTatuctuka (rpaduk)

3. BbibepuTe n3 60KOBOro MeHto B KakoM Buae 6yayT
nnun Tabnnua AaHHbIX. Iﬂnﬂﬂﬂ

Cratucrumka
Tabnuua
4. Ha skpaHe ocuunnorpada otobpasutca rpacduk nnam Tabnuua ¢ JaHHbIMWN.
MpumeyaHue: ckopocTb 06paboTkM 3aBUCUT OT 4mcia Bbl6paHHbIX CErMeHTOB,
yeM 60nbLie BbI6paHO cerMeHTOB TeM AoSblie nponcxoamt obpaboTtka.
5. 0na  oTobpaxeHuss  CTaTUCTUKNU  N3MEpPEHUS oL e eneHMe Cer)
Heobxogmmo  BblbpaTb Ha  OCHOBeE  KaKoro
aBTOMaTnyeckoro usmepeHus 6yaet cobupaTbcs
CTaTUCTUKA HaxaB KHonky Wctou.l'pad. B
60KOBOM MeHI0.

@ Amnnutyaa

) Bpema HapacT
) Bpems cnaga
D Cxi

14, 3my

al| QeneHHbIA Ha
ilil

6. Ansa dopMmpoBaHuns Tabnmubl n3MepeHun
Ha)XMUTe KHOMKY MCTOYHMK W BbibepuTe KaHan WcTouHMK
ONs  KOTOpOro npou3BoAATCd aBTOMATUYeCKue KAH1
U3MepeHus.

[daHHas dyHKUMS oTobpaxaeT HaKoMAeHHble pe3ynbTaTbl aBTOMaTU4YeCKuX

U3MEpPEHUN, AeNeHHble Ha 4YUCNo  rpynn  CerMeHToB, Bbi6paHHbIX

nonb3oBaTteneM. DTo0 obneryaer MpPOCMOTP pe3ynbTaTOB aBTOMATUYECKUX

n3MepeHuit ana 60nbLIOro Yncnia CerMeHToB.

Bboibepute 4ucno rpynn Ans pacdeta CTaTUCTUKMK

aBToOMaTU4YeCcKunx n3MepeHumn HaxaB KHOMKY [eneHHbIA Ha

denerHHbiyi Ha. Ons BBOAA 3HAYEHUS MCNONb3ynTe 20

perynaTop YcraHoBKa.




Ans Bblbopa rpynmnbl HaXMWUTE KHOMKY BbibpaTtb W

o BribpaTtb

WCNONb3YyihTe perynsaTop YycTaHoBka Ans Bbibopa o

rpynnbl.
Mpumep Segrent Flot: i) Pk-Pk
CTaTUCTUKK Summary plot of measurement results for acquired segments.

Kypcop Bbibopa Mpynna
1 2 3 i} 9 18
Dverall Statistics:
Hean 2.58Y
BB Count : 1 Heasured : 18 Unmeasured : 8
EBin Range: 2.46U72 46U
CraTtucruka gns
BmﬁpaHHoﬁrpynnH

Tabnuua Ha ocHoBe BbI6paHHbIX aBTOMAaTUYECKNX n3MepeHnin dopMmupyetcsa tTabnvua u
N3MepeHUn BbIBOAUTCA Ha 3KpaH ocuunnorpada.
HacTpoika Haxmute KHOMKy Bbi6Op W MCNONb3yNTe perynsatop EY—

yCTaHOBKa AN NPOCMOTpPa KaXAoro CerMeHTa NyTeM S f

NMPOKPYTKMU.
Mpumep: i) Seanent Summaru
TaGﬂVILla Uiow and exanine neasurement results for acquired segments.

namMepenui

(Hz)
Kypcop Lok
1.HH8k

1.0888k

ol Pe3y/ibTatbl U3MepeHnii

1.8k
1.088k
1.AA0k
1.881k

L0 00— O e LT
MM MNMNMNRNDMNANDN&

[y

14.2.6 NMHdopmaumsa o cermeHTe

dyHKUUMK 1. HaxMuTte kHonKy AHa/im3 CerMeHTOB B HWXHEM MEHI0. AHanWa
naHenu ITOT MNYHKT [AOCTyNeH TOMbKO MNpU OCTaHOBKe cb6opa s
OAHHbIX.

2. HaxaTb KHonkKy MHGopmaumns o cerMeHTe B 60KOBOM
MEH!I0.

NHpopmauma o

CermeHTe

3. Ha akpaHe ocuunnorpada otobpasutcsa nHdopMauma 0 HaCTporKax pexmnma
CerMeHTMpPOBaAHHOW NaMATH.
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14.3

NHdopmauns YacTtoTa ANCKpeTunsaumu,
OnnHHa namatn, koadbduumeHT
pa3BEPTKM, KO3 pnuneHT
OTK/IOHEHMUS

D50 Segmented Info.

Sanp lerate : SAAKSPS

Record Length: 1888 points
Horizontal: B.888s B 28BAus.-div
Uertical: §F @ ~div

Avcnnen

MeHto Display coaep>XuT napaMeTpbl Ans onpeaeneHus Bmaa oCUMINIOrpaMM UM NapaMeTpoB
Ha ocHoBHOM XK gucnnee (Bektopsbl), (Toukn).

14.3.1 Moka3 ocuunsorpaMm TOYKaMM WJiN BEKTOpPaMm
Obuwme Mpu BbIBOAE OCLUMIOrpaMMbl Ha 3KpaH gucnjes MOryT WUCnosib30BaTbCs
cBeaeHus TOYKM UK BEKTOpa.
OYyHKLMK 1. HaxxaTb KHOMKY MeH Jucriien.
naHenu
2. Ana nepekalyYeHns Mexay pexumMmamMm Touyek Wan Toukw
BEKTOPOB c/leAyeT HaxaTb KHOMKY Touyku/BekTop. [Bektop
BapuaHThl Toukwu Ha omcnneli BbIBOAATCSA TOMIbKO TOUYKM OTCYETOB.
BekTopbl Ha auncnnen BbIBOASATCS KakK TOUKM OTCYeTOB,
TaK U coeauHsaLWwas nx JNHUS.
Mpumep: BekTopbl Touku (MpAMOYrosibHbIA CUrHan)
(NpsAMOYTrOfbHbIN
curHan)
14.3.2 HacTtpoika ypoBHSAl nocsiecBe4eHus
Obuwme ®yHkuma [llocrecseyeHne nossonser npubopy MDO-72000E wmmMuTMpoBaTh
cBefleHuns KOHTYP TPaAMUMOHHOIO aHanorosoro ocuuaniorpada. OcumnnorpamMma KoHTypa
MOXeT 6blITb KOHMUIrypupoBaHa Ha «persist» B COOTBETCTBMU C Ha3HaYeHHbIM
BpPEMEHEM.,
OYyHKLMU 1. HaxxaTb KHOMKY MeH Jucriaen.
naHenu
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2. [ns HaCTpoOMKU BPEMEHU [10C/IECBEYEHUS Mocnecsey.
cnepyet HaxaTb KHOMKY MEHH 240ms
lMocnecBeyeHmne B OKHeE MWHAMKATOpa Ha

HMKHEN NaHenu.

3. Ucnonb3oBaTh perynatop YCTaHOBKa AN
Bbl6Opa BPEMEHW MOC/IECBEYEHUS.

Bpema 16 mMc~10c, beCKOHEYHOCTb

HTEHCHEHOCTb

Yaanutb [na oTkasa OT nMocC/fecBeyeHus cneayer SRR
HaXkaTb KHOMKY Y6paTtsb locrecseyeHme. rlocTiecaenere
14.3.3 HacTpoika ypoOBHSI UHTEHCUMBHOCTHU
O6bwme YPOBHU WMHTEHCUBHOCTU CUrHana TakXe MOryT 6biTb YCTAaHOB/IEHbI Ha pPexXuM
cBeAeHus UMUTMPOBAHMS MHTEHCMBHOCTM aHasIoroBOro ocumnnorpadga nyTéM HacTpPOnKu
uMdpoBOro ypoBHS MHTEHCUBHOCTMU.
OYHKLUN 1. HaxaTb KHOMKY MeHto Jucrien.
naHenm
2. HaxaTb KHONKY MHTEHCMBHOCTb B HUXHEM MEHIO. | |

MHTEeHCMBHOCTL 3.
oCUMINOrpaMmsbl

NHTEeHCMBHOCTL 4.
KOOpAWHATHOM
CeTKU

Mpumep UH

Ans HacTpoikyM ocumnnorpamMmbl VIHTEHCUBHOCTU, cneayeT (K
HaXaTb KHOMNKY MHTEHCMBHOCTb CMIrHasa v OTPeAakTMpoBaTh [ONKIGELES
BEIMUYNHY MHTEHCUBHOCTMU. 50%

Odunana3oH - 0~100 %

Ana  HacTpOWKM  WHTEHCMBHOCTM  KOOPAMHATHOW  CETKW |f
cneayer HaxaTb KHOMKY MHTEHCUBHOCTb  KOOPAMHATHOM
ceTkn B 6OOKOBOM MEHIO W OTPeAaKTMPOBaTb BEIUUMHY
MHTEHCUBHOCTM.

Odunana3oH - 0~100 %

TEHCUBHOCTb ocumnniorpammel0 %  MIHTeHCMBHOCTb ocuunnorpamMmel 100
%

MHTEHCUBHOCTb KOOPAMHATHOM CETKM  VIHTEHCMBHOCTb KOOPANHATHOMN CETKM

10
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14.3.4 Bbi60op MacwtabHoM ceTkmn gucnnesn

OYHKLUMN 1. HaxaTb KHOMKY MeHto Jucrnien.
naHenmu
2. HaxaTb kHonky Graticule/KoopanHaTHas ceTka B
HUXXHEM MEHIO. Lot

3. B 6okoBoM MeHi BbibpaTb Tun oTO6paxkeHus
KOOPAWHATHOWM CETKM.

lTonHas: NMoka3biBaeTcsd nosHasa peweTtka — ocM X 1 Y No Kaxaomy
AesleHunto.

Pewetka: MNoka3biBaeTcs rnosHopa3MepHyto ceTky 6e3 ocen X n Y.

Busup: TokasblBaeTCsl TONbKO LeHTp X 1 Y pamKy.

Pamka: lNMoka3sblBaeTCsa TONIbKO BHELUHAS paMKa.

14.4 OTknroyeHne MeHro
OYyHKLUN 1. HaxaTtb kHonky Menu Off/MeHro Bbiksi. nopg,
naHenm 60KOBbIM MeHl, 4TOb6bl CBEpHYTb MeHIo.
Bcakun pa3 gnsa  cBopayMBaHuSa  OA4HOrO Menu Of |

MeHI0 cneayet HaXXnMaTb 3Ty KHOMKY.

|'¢

14.5 OpraHbl ynpasJ/ieHUA KaHasia rOPU30HTAJIbHOIO OTKJIOHEHUSA
(HacTponku kaHana)

B 3ToM pasgene coaepXuUTca oOnucaHue TOro, Kak npou3BOAUTb HaCTpOVIKy MacwTaba u
MONTOXKEHUA MO NrOPU3OHTAJIN, a TaKXe peXunuMa OT06pa)KeHVIF| ocumnnnorpaMmmeil.

14.5.1 CMeLwleHMe ocunanorpaMmmbl NO rOopusoHTaNM
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CmeweHune X

DYHKLUUN Perynatop  CMeuleHne X  CAyXuT  Ans < «@‘\\‘ >

naHenmu nepeMelleHns ocCUMANorpamMmbl  B/IEBO WU N/
BMpaBo.
Mpn ABMXEHUN OCLMIIOrPaMMbl MHAMKATOP MONIOXKEHUS B BEPXHEN YacTu
ancnnest nokasbiBaeT FOPU30OHTa/IbHOE MOJIOXKEHME OCLMIIIOrPaMMBl,
XpaHsileecs B NaMsaTU.

C6op 1. Ana Toro, u4tobbl CHpPOCUTL TOPM3OHTAIbHOE -

roOpM30HTaNbH nonoXxeHne ocumnnorpaMMmbl Ha 0, cnegyeT HaxaTb

oro KHOMKy C60p AaHHbIX.

NOJIOXKEHUS

Cbpoclop.
2. ,El,anee cnegyer HaXxXatb B HUMXHEM MEHK KHOMKY Aonox¥eHUA

C6poc Mop. nonoxeHusi Ha O C. Ha0 ¢

Pexxum lMyck

14.5.2

Bbibop
MacwTaba no
ropusoHTanu

B pexume Run/llyck nonoca naMsaTu COXPaHSET CBOE OTHOCUTENbHOE
NONOXEHNE, NOCKOJIbKY BCE COAEpPXMMOE MamsiTM MOCTOSHHO perncrpumpyeTcs
n obHoBNseTCH.

Bbi6op MacwTaba no ropusoHTaMm

Bpems/[en
BHu3

Ona Bblbopa MacwTaba pa3BEPTKH
cnepyet NOBEPHYTL perynaTtop <
Bpemsa/[Oen; BnesBo (MeasieHHO) wWan
Bnpaso (6bICTPO). Bsepx

OwnanasoH 1 Hc/men ~ 100 c¢/gen, war 1-2-5

Mpu perynuposke napametpa BPEMSA/ AEJ. nHAnKaTop pa3BEPTKMU
obHoBNsEeTCS.

CmMmeLleHue no
Pa3sBepTKa rOpU3OHTaNM

Pexunm lyck

B pexwume [Tyck nonoca namaTu n pasMep OCLMAIOrpaMMbl OCTAkOTCA
nponopunoHanbHbIMK. Mpn 3aMeaneHnn pa3BEPTKN aKTUBUPYETCA PEXNM
NMPOKPYTKU.

Pexxum Cton
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B pexume Cron pa3Mep oCUMIOrpaMMbl MU3BMEHSIETCS B COOTBETCTBUM C
MaclwTabom.



14.5.3 Bbi6bpaTtb pe>kmM 06HOBNIEHUA OCLWIJIOFrPpaMMbl
Obuwme MNepekntoveHne pexunma obHOBNEHUS AuciNes MpoM3BOAUTCA aBTOMATUYECKMU
cBeAeHus WAN BPYYHYIO B COOTBETCTBMM C NapameTpamu pas3BEpTKKU M 3anycka.
OO6bIYHbIN B 06bl4HOM pexuMe Npou3BOAUTCS OOHOBJIEHME Cpa3y BCeW
peXuMm ocuunnorpammbl Ha aucnnee. BolbnpaeTca aBToMaTnyeckn npu 6bICTpONA
pa3BépTke (CKOpPOCTM BbIBOPKN OTCUETOB).
PazBépTka <50 mc/gen (=500 oTCcyeTOB B CEKYHAY)
3anyck BCe peXmnMbl
Pexum MNponssoauTcs obHOoBNEHMe 7 nocrteneHHoe nepemeLleHmne
NMPOKPYTKM ocUWMNOrpaMMbl  C MpaBoOM CTOPOHbl 3KpaHa AuCnaes Haneso.
Mpu MegneHHoW pa3BépTKe (CKOPOCTU CUUTbIBAHUSA AAaHHbIX) 3TOT BbI6Op
[enaeTcs aBTOMaTUYEeCKU.
PazgépTka =100 mc/gen (<25 MWUIJIMOHOB OTCYETOB B CEKYHAY)
3anyck BCe peXunMbl
CWINSTEK 14 nts
lMpokpyTKa
Bbi6op 1. OcTtaHOBUTb ocuuorpamMmy (nyoxjeron)
pexuma S =
NMPOKPYTKM
BPYU4HYIO
o BPEMSA/AEN
2. Pyukon Bpemsi/aen yctaHoBUTE pa3peLleHne
o CMELLEHE X
3. Pyukon CmewyeHmne X oCyLlecTBMTe NPOKPYTKY ’\
O
.
14.5.4 Pactsi>kka ocuuasnorpaMmmbl Mo rOpusoHTaNU
Obwwue B pexuMe pacTskka sKpaH pas3fensercs Ha 2 cekTopa. BepxHsia yactb
cBefeHuns Avcnnes nokasblBaeT NOJIHY AJIMHY 3anucKu, a B HMXHeEN npeacTtaBneHo
0bbI4YHOE oTOb6paxeHue.
OyHKUMU 1. HaxaTb KHONKY PacTsixka.
naHenu

78

2. BkntoyaeTcs 3KpaH pexunuMa PacTsxKu.



MepemelleHne
no
ropusoHTam

PacTsaxeHune

MepemMelleHne
OKHa
pacTaxeHus

YyBcTBUTENDb-
HOCTb
NPOKPYTKMU

06wwun cbpoc

1M nts 200MHz ™ Trig'd 24 Jan 2

Bpems / pen CMmeweHune no
PacTAXKN ropusoHTanu

BpemalLe CmewPacTax Cé)ﬁu.mm .
M S00us TouHo MpyBo poc Ha

Onga npoKpyTKW ocuunaorpaMmbl BNEBO WM BMNpaBo CreayeT MUCMosib30BaTb

perynaTtop YcraHoBKa.

Onsa cbpoca ropmsoHTaNbHOro CMELeHUs cneayeT HaxaTb S T OpH3OHT.
KHOMNKY Fopu30HT 1o/10KEHME. MonoxeHne
Ans pacliMpeHvs AManasoHa yBenunyeHus  cneayet e

nucnonb3oBaTtb perynatop BPEMS/AEJI. C

C naMmeHeHneM pacTsxkn (Z) nokasaTeflb B HUXKHEN 4acTu dKpaHa U3MEHUTCS
COOTBETCTBEHHO.

SBus (§] ©.888s

pCMeLeHne X
Ncnonb3oBaTtb perysnsatop CMmeweHne X pAns npoKpyTKu

l/;‘\
OKHa pacTSXeHUs NO ropM30oHTaNu. < @ >
4
Ons cbpoca cMeleHUs cnenyet HaxaTb Ha peryssitop
CmeuyeHune X

Ana  wnaMeHeHus YyBCTBUTESIbBHOCTU MPOKPYTKMN OKHa
pacTaXXeHuna cnegyet HaXXaTb KHOMKY.

CMewPacTax

ToyHo Mpy6o

YyBCTBUTENLHOCTb ToYHas , [pybas

O6buwero cbpoca ropnsoHTaIbHOrO CMELLEHUS N PACTSXKMU
K Ha4yasZIbHOMY MOJIOXEHMUIO HaxaTb KHoMNKy O6wmit c6poc
Ha 0.

OB6wmA

Cbpoc Hal

Bbixoa Jna Bo3BpaTa K WCXOAHOMY BMAY creayeTr MNOBTOPHO -
HaXaTb KHOMKY PacTsx.
14.6 OpraHbl ynpasJ/ieHUA KaHaJla BEpTUKaJZIbHOro OTKJIOHEHUSNA

B aTOM pazaene coaepXxutcsa onucaHne nopsaka HaCTpOﬁKM MacwTaba no BEPTUKaNn,
MONTOXKEHUNA, a TaKXe peXXmnMa CBA3N.

14.6.1

79

MepemMeweHne ocUUNNIOrpaMMbl NO BEPTUKAIUN



OYyHKLMUMN
naHenu

C6poc
CMeLleHmns

Pexxum
Myck/Crton

14.6.2

OYyHKLUN
naHenm

BBepX CMELLIEHME Y

1. na nepeMelieHnsa ocuUMANOrpamMmMmbl BBEPX WU (@ A
BHM3 MO BepTMKanu ciegyeTr  MCNOJSb30BaTb Vv
perynsatop CMeLweHus ANnsa Kaxaoro KkaHana. Bhy3

2. o Mepe nepemelleHns ocuminorpaMmMbl BEpTMKaANbHOE MOJSIOXEHME Kypcopa

MOSIB/ISAETCS B HMXXHEN NONOBUHE 2KpaHa gucnnes.

Position = H.HBAY

1. HaxaTtb KHOMKY akTuMBauum nwboro KaHana.
BepTukanbHoe rMosioXeHune KaHana bynet
oTobpaxeHo B noaAnMMcM KHonku /FlonoxeHue olMonokeHne
YcTaHOBUTL Ha O. LI

2. Ona cbpoca cMeweHna no BepTUKanu creayet
HaxkxaTb KHoOMKy [lonoxeHne YcrtaHoBuUTb Ha 0.
MokasaTenb HanNpsXxeHus nepeyctaHoButca Ha O
BonbT nnn Amnep.

lMepemelleHne ocumnnorpamMmMbl Mo BepTUKANM MOXET BbINOMHATLCS B o6ounx

pexumax Crori/Stop.

Bbi6op macwitaba no BepTukanm

BONbTbI/AEN
Onsa Boibopa macwTaba no ®
BepTMKanu cregyeT NOBEPHYTb b
perynsTop BOMbTbI/AEN; Breso @
(BHU3) nnu Bnpaso (BBEPX). <

NHaunkaTop MacwTaba no

D - '
BEPTMKAIN B HUXXHEN SIeBOW 1] 3emn

4acCTun aKpaHa gucnnied
N3MEHAETCA And 3aaHHOro
KaHaJla COOTBETCTBEHHO.

Ownana3oH 1 mB/pen~10 B/gen (1 MOM) war 1-2-5

Pexxum Cron

14.6.3

OYyHKLUN
naHenm

Ovana3oH
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B pexume CTon HacTpoiky MacwTaba no BepTUKaNM MoryT 6biTb U3MEHEHDI.

Bbi60op pe>xmMa cBaA3MU

1. HaxaTb KHonKy KaHarl.

2. 0na  nepeknyYeHUa  pexuma CBSA3M  ANg CBAsb
BblbpaHHOro KaHana cnepyet MOBTOPHO DC AC 3emn
HaXXnMMaTb KHOMKY CBs3b.

nepemMeHHoro n nocrosiHHoro Toka (AC n DC) oTobpaxatoTcs Ha

auncnnee.

Pexxnum cBsasn AC/rio rnepemMeHHoOMy TOKYy. Ha OUCTIJIEE MOABIAETCA

HabngeHuns ocumnnorpamMm AC coBMecTHO ¢ curHanamm DC.

Pexum cesa3m DC/no MOCTOAHHOMY TOKY. Bce coctasnsiowmne curHana

TONbKO cocTaBnsawwasa cmrHana AC. DTOT peXxXnuM UCronb3yeTcs ans



Mpumep

14.6.4

OYyHKLUN
naHenm

14.6.5

OYyHKLUMN
naHenu

14.6.6

Obwune
cBeAeHus

OYHKLUN
naHenm
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Pexxum cBsi3m 1o 3emse. Qucnien nokasbiBaeT TO/IbKO YPOBEHb
3eM/IN B BUAE FOPU3OHTASIbHOW IMHUKW. DTOT PEXMM WUCMOSIb3yeTcs
ONA N3MEPEHUS CUTHasa HanpsiXXeHUst OTHOCUTENIbHO YPOBHS 3eMJIN.

HabnogeHne nepeMeHHOM 4yacTn ocumnaorpammel B pexumnme cesasm AC.
Cesasb D Cesasb A

GWINSTEK 0k ots

Hreepcna
Biun  Bemn

Brn  Buikn oK

Hactpoiika uMnegaHca

1. HaxaTtb KHONKy KaHa/l.

2. IMnepaHc oTobpa)kaeTcs B NOAMUCU KHOMKMK B MmMneaaHe
HWXXHEM MEHI0. MO

MHBepTUpOBaHME OCLUMINIOrpaMMbl NO BEPTUKANIU

1. HaxaTtb KHonkKy KaHar.

2. Ansa nepexksrvyeHns Mexay pexnMamm WMHBepcmsa
WHBEpPTUPOBaHNA W O06bl4YHBIM CneayeT HaxaTb Bkn Bbikn
KHOMKY UMHBEepcus.

OrpaHu4yeHue Nnoaochbl NPonNycKaHus

OrpaHuvyeHne LWWUpUHbI MOSIOCblI  MPOMYyCKaHWs NpUMBOAUT K dunbTpauum
BXOAHOrO CUrHana rnosiocoBbiM GUNLTPOM.

JTa C|JYHKL|,VIF| npuMeHaeTca Anda oTcedYeHunda BbICOKOYACTOTHONoO wWwyMa And
OYUCTKU ('TbOprI ocumnnnorpaMmeol.

JocTynHble nonocoBble GUALTPbI 3aBUCAT OT LWWPWUHbI MOMOCHbI MPOMNyCKaHUs
ocumnnorpada.

1. HaxaTtb KHonNkKy KaHarl.

2. HaxaTb KHOMKY lMonoca Monoca
rporycKaHns B HWXXKHEM MEHI0. Mo

3. BbibpaTb WMPUHY MONOCbl B 60KOBOM MeHI0 (B 3aBUCUMOCTU OT LLUNPUHbI
nonockl ocumnnorpada).



Mpumep

14.6.7

O6bwue
cBeAeHus

OYHKLUMN
naHenm

Mpumep
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BapuaHTtbl 70 MIy: MNMonHag, 20 My
100 MIl'y: MNonHasga, 20 Mly,
200 Mlu: MonHaga, 20 Mlu, 100 Mly,
300 MI'u: MNonHaga, 20 Ml'y, 100 My, 200 Ml'y,

MonHasa nonoca npon

H.

yCKaHus Mpenen nosockl nponyckanmsa 20 MMy

L Trigd 25 gar

Monoca Monoca

Monwan Monwxan
20MHz Z0MHz

100MHz 100MHz

PacTsa)xxeHue oTHOCUTENbHO 3eMnun uam LleHTpa

Mpy M3MEHEeHUM LWKaAbl HanpsXXeHns GYHKUNS PacTsikka OTHOCUTE/IbHO
onpenensieT paclwupeHue curHana oT ueHTpa curHana (by Centre) wnu c
HWxXHero ypoBHsi curHana (by Ground). PacTsxxeHue OT ueHTpa MOXeT 6biTb
MCMOSIb30BaHO Ans yaobHoOro onpeaeneHuss Hamuusa CMELLEeHUS HanpsiXKeHus
B CuUrHane. O®OyHKUUSA PacTs)Xka OTHOCUTEIbHO 3€eMJIM  YCTaHOB/IEHA Mo
YyMOJIYaHUIO.

1. HaxaTtb KHonKy KaHarl.

2. Ana nepeknoveHns Mexay pexuvmamm OTHOCUTETbHO OTiggﬂfel;iH
3emm  (HMXXHEro ypoOBHSI) W OTHOCUTE/IbHO LEHTPa ——
cnepyeT  MOBTOPHO  HaXuMmaTb  KHOMKY  PacTsixka
OTHOCUTE/TbHO.

BapuaHThl OTHOCUTENbHO 3eM/IM, OTHOCUTESNILHO LeHTpa

Mpu nameHeHmn MacwTtaba no BepTukanu, korga dyHkunsa Expand yctaHoBeHa
Ha by Ground, curnan pacTarmBaeTcsa  OT  HWUXHEro  YpOBHS*.
Mpn n3meHeHnn mMacwTaba Mo BEpPTUKANIN HUXKXHUA YPOBEHb CUrHana ocTaeTcs
Ha MecTe.

Mpwn M3MeHeHnn MacwTaba no BepTukanu, koraa dyHkums Expand ycTaHOBNeHa
Ha by Center, cMrHan pacTarmMBaeTcsi OTHOCUMTENbHO UEeHTpa curHana. HuxHui
YypOBeHb 6yAeT COOTBETCTBOBATb CMELLEHWNIO CUrHana.

*MNM  OT HUXKHEro WM BEPXHEro Kpas 3KpaHa, €eCIM HUXHUIA  YPOBEHb
HaxoAUTCA 3a Npeaenamu aKpaHa.

PacTa)xeHne oT HUXHEero ypoBHS PactaxeHune oT ueHTpa
owrmTex e | e
Expand a i P
“Ground PATETRN AN
LTy Expandby

| —€eenter N




14.6.8 Bbi6op Tuna MNpobHuka

Obuwue MpobHUK cMrHana MoxXeT 6bITb YCTAHOBMIEH HA HaMpsXXeHWe Un Ha TOK.

cBeAeHus

OYyHKLMN HaxkaTb KHONKy KaHarl.

naHenu
HaxxaTb KHOMKY [1pO6HMK B HUXKHEM MEHHO.
Ona nepeknyeHna Mexay Hanps>KeHnem u
TOKOM cnepyet HaxaTb KHOMKY Hanpsskerve
Hanpsi>xeHne/Tok. Tok

14.6.9 Bbi6op ypoBHSA ocnabnenuuna npobHuka

O6bwue Y npobHuka curHana ectb nepeknaiyaTtenb ocnabseHns, KOTOpbIA CAYXWUT ANns

cBeAeHus ocnabneHns curHana, ndHadanbHO NOCTYNaKLWEro OT UCMbITYEMOro yCTPOMCTBA,
Tak u4yT0bbl OH nomagan B JAwanas3oH ocuunnorpada. Beibop ocnabneHus
npobHuKka perynupyet macwTab no septmkanu Takmm obpa3om, UyTobbl YpOBEHDb
HanMpsHkKeHUs Ha Aucnnee oTpaxan AeUCTBUTENbHYI BeNUYMHY CUrHana,
NOCTyNawLWero oT UCMNbITYEMOro YCTPONCTBA.

OYyHKLMN 1. HaxaTtb KHonKy KaHar.

naHenm

2. HaxaTb KHOMNKY [IpO6HUK B HUXXHEM MEHIO.

3. HaxaTtb kHonky OcnabsieHne B 6OKOBOM MEHHO Denabnenue
M WCNONb30BaTb peryssTop YcraHoBKa QAns 3 1

HaCTpOMKM NapaMeTpoB ocnabneHus.
YcTaHoBWUTE
Ha 10X

PaBHbIM 06pa3oM, AaHHas HaCTpoOWKa MOXeT
O6bITb  BbIMOSIHEHA C MNOMOWbLK  KHOMKMU
YcraHoButb 10X.

Ovnana3soH 1 MX ~1 kX (war 1-2-5)

BHuMmaHune! KoadduumeHT ocnabneHmsa He BnugeT Ha caMm curHan. OH TONbKO MeHseT
MacwTab otobpaxxeHnsa HanpsXXeHUs/ToKa Ha Aucnee.

14.6.10 HacTtpoika BbipaBHMBaHUSA

Obuwume @OyHKUMNA BblpaBHUBAHMSA NpeAHa3Ha4vYeHa A/19 KOMNeHCaunm 3a4epXXKu
cBefeHuns pacnpocTpaHeHus oT NpobHuKa Kk ocuunnorpady.
1. HaxaTb o4AHY 13 KHOMNOK KaHasl.
OYHKLMN
naHenu

2. HaxaTb KHOMNKY [IpO6HUK B HUXXHEM MEHIO.

3. HaxaTb KHOMKY BbipaBHATb B 60KOBOM MeHK U
WCNONb30BaTb PEeryaaTop YCTaHOBKa ANs HaCTpPONKu
BpPEMEeHWN BblpaBHMBAHUA.

BbIpoBHATE

¥YcTaHOBUTh

Ona cbpoca BpeMeHW BblpaBHUBAHUS MOXHO TaKXe .
HaXkaTb KHOMKY YcTaHoBuTb Ha 0.

OnanasoH  -50 Hc~50 Hc, war 10 nc

4. MNpn HeobxoaMMOCTM NOBTOPUTL ONEepaunto 4as APYroro KaHana.
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15 3anyck

3anyck onpeaensieT ycnioBusi, Npu KOTOopbiXx ocuunnorpad cepumn MDO-72000 cHumaer
ocumnnorpammy.

OnucaHne MKOHKN CUHXPOHM3aLnm

15.1 MpocmoTp Tuna 3anycka

paHnua

3anyck no poHTYy SABASETCS MPOCTEMLWIMM TUMOM 3anycka. 3anyck no poHTy
npoucxoamMT Torga, Korga CcurHan nepecekaeT aMMUMTYAHbIA MOPOr, Kak C
NOJSTIOXKNUTENbHBIM, TaK U C OTPULLATENbHbIM HaK/IOHOM.

3anyck no HapacTatouweMy GpoHTy

3anyck no no cnaaatwouiemMy GpoHTYy

3agepxka

3anyck ¢ 3apepXxkon pabotaeT B TaHAeMe C 3anyckoM no poHTy. MNpu 3ToM
nmbo 3anyck OTKAaAbiBaeTcsa Ha onpeaeneHHoe Bpems, nnbo paenaetcs
3a4epXKa A0 HacTynjeHus 3aAaHHoOro yucna cobbiTuii. DTOT MeToh no3BonseT
TOYHO 3adUKCUpoBaATb MECTOMOJSIOXKEHME B  AJIMHHOM  paay  cobbitui,
BbI3bIBaOLMX 3aMyCK.

|-|[I_)VIMel-IaHVIe: npn uncnonb3oBaHMM 3anycka C 3a,u,ep>|<l<017|, NCTOYHUKOM Ans
3anycka no GpoHTYy MOXeT 6bITb N0H60N U3 KaHasNbHbIX BX0A40B, Win nuHusa AC.

MpuMep 3anycka C 3aaepXkoi (No cobbITUI)
@ﬂ A BHewHuM Bxog 3anycka (3anyck C 3a4epXKoi)

; (Tonbko ABYXKaHaNbHblE MOAENN)
© B WcTouHuk (3anyck no dpoHTY)
@m B TloacyéT umcna cobbitnin 3agepxkmn (3)

I TNepBad To4ka 3anycka

MpuMmep 3anycka ¢ 3aaepxKoi (N0 BpeMeHU)

) M A BHewHuit Bxoa 3anycka (ToNbKO ABYXKaHasbHble

MoAenn)
@ B WcTo4yHUMK

@f £ 1414 MpoAO/IKUTENBHOCTb 3a1E€PXKN

I TNepBad To4yka 3anycka

OnuTenbHOCTb
uMnynbca

CurHansl 3anycCka npun AnnTenbHOCTU MMNYJibCa B CUTHanNne MeHbLUGVI, paBHOVI,
HepaBHOVI nnn npesocxo,qsau.geﬁ 3a4aHHYIO ANTUTENBHOCTb MMNYJibCa.

, \ , \ ' \j t AnnTenbHOCTb MMNYyJibCca

Buageocurnan

N3BnekaeTt CVIHXpOHHbIVI nMMnynbC N3 BNAEOCUTHaNa, N 3anyCK NMponcxognT Ha
KOHKpETHOM CTPOKE NN B KOHKPETHOM TI10J1€.

NMnynbc u
paHT-UMMynbC
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CurHanbl 3anycka no paHT-UMNynbCcy. PaHT — 3TO UMNYNbC, KOTOPbI
nepecekaeT OAWH 3afaHHbIl NOpoOr, HO He NepecekaeT BTOPON.

MoryT 6bITb 0O6HapyXeHbl Kak NOJIOXUTENbHbIE, TaK U OTpULaTeNbHble
PaHT-UMNY/bChI.

A NMmnynbc
® B PaHnT
B o
B BepxHui nopor
GEENONG 3
] I HwxHu nopor




Bocxogsawmin 1 CurHan 3anycka Ha BOCXOASLWMWNA U criagatowmii GpoHTbl, HUXE UK Bblle
cnagatowmin - 3a4aHHOM CKOpocTu. NoporoBas BenMuMHa TakXe MOXET 6biTb 3a4aHa.

L&)

A TloporoBble BeNUYMHbI

o B CkopocTb (Bpems)

®

Mo cocTosHMIO 3anyck 3axBaTa CUrHana npu ycnoBuM, KOraa CUrHan Bbllle, HUXE Unu noboe
yCnoBue, YCTaHOB/IEHHOIO YPOBHSA B TEYEHUWN 3aZlaHHOro BpeMeHu. MoporoBas
BE/IMUYMHA TaKXe MOXeT 6biTb 3a4aHa.

©) A Tloporosble BeANYUHDI

A B Bpems

C Touka 3anycka

=y
4—\@/»

15.2 O630p NnapaMeTpoB M YCJIOBMM 3anyckKa

Bce npuBeaeHHble HUXE MapaMeTpbl ABASKOTCS obwmMm ans Bcex TUMOB
CuUrHana 3anycka, €cinm He yKa3aHO NHOeE.

NCTOUYHMK KaHl~4 BxoaHble curHanbl Ha KaHanax 1~4
CUrHana o

BHeLw. BxoaHon curHan
3anycka EXT TRIG

BHELUHEro 3anycka

Cetb nutaHma (AC  CurHan cetu
Line) rMepeMeHHOoro Toka

I'IepeKmoLleHme I'IepeKmoquMe UCTOYHNKOB KaHa/l0B Ha WUCTOYHUK
CUrHanoB 3anycka.

BHewHn NnpobHUK TIpOBHUK MCTOYHMKA 3anycka. YCTaHOBUTb MPOBGHUK
nnbo Ha Tok, NMMb0o Ha HanpsxXeHue.

PexxuM 3anycka ABTOMATU4YECKUM Ocuunnorpad cepun MDO-72000E reHepupyeT

(npokpyTka 6e3 BHYTPEHHME CUrHanbl 3anycka npu OTCYTCTBUM
3anycka) cobbITUS 3anycka Ansa Toro, 4tobbl obecneuunTtb
NMOCTOSIHHOE o6bHoOB/IEHME OCLMI0rpaMMbl

HE3aBMCMMO OT COObITUI 3anycka. ITOT PEeEXUM
BblGMpaeTcs npu MNpocMOTpe OCUMAIOrpaMM  Mpwm
6onee MeAneHHbIX pa3BEépTKax.

O6bIYHbIV pexuM Ocuunnorpad cepum MDO-72000E CHUMaeT
3anycka ocuunorpaMMy  TOJIbKO  MNpU BO3HMKHOBEHWUU
CcObbITUSA CUHXPOHMU3ALMUMN.

OpHOKpaTHbIl Ocumnnnorpacd cepumn MDO-72000E
3anyck CHMMaeTt ocumniorpammy npwm
HacTynneHmn cobbITus 3anycka, u
3aTeM npekpawaetr cbop AaHHbIX.

ans MOBTOPHOro CHATUSA
ocuwnnorpaMMbl  cnegyetr  CHoBa
HaxaTb KHOMKY

Single/OaHOKpaTHbIN.
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CB43b

(CpaHunua,
3apepxka)

MOCTOSIHHBIN TOK CBs13b — NOCTOSIHHBIN TOK (DC Coupling).

MepeMeHHbIN TOK CBsi3b — nepemeHHbIn Tok (AC Coupling). bnokupyeTt
KOMMNoHeHTbl DC U3 KOHTYpOB CUrHana 3anycka.

MopasneHne BY OunbTp yacToT cebiwe 50 Ky,
MopasneHue HY OunbTp YacToT HMxe 50 kl'y

MogaBneHune wyma CBA3b NO MOCTOSHHOMY TOKY C HU3KWM YPOBHEM
YyBCTBUTENIbHOCTU A9 NOAABMEHUS LWyMa.

HaknoH (®poHT,
3ajepxka,
HapactaHune u
Cnan)

va 3anyck No HapacrawouweMy QpoHTy.
o 3anyck no cnagatowemy hpoHTy
X He nmeet 3HaueHus. (TosbkKo Ans TMNa 3anycka

Hapactanue n Cnaa)

YpoBeHb YpoBeHb PerynnpoBka ypoBHS 3anycKa BPYYHYIO yposews
3anycka rMpu NOMOLLM PYYKN YPOBEHD. (f“‘\
paHu f
(TpaHunua, \\/
3apepxka)
HacTtporika Ha TTL HacTpoWku ypoBHS CcurHana 3anycka Ha 1,4 B,
1,4B noaxoasLWwmn ans 3anycka no cmrHanam TTL.
HacTtpoiika Ha ECL - HacTporiku 3anycka Ha -1,3 B. 2Tu HacTtpownkmu
1,3B noaxoaaT Ans kKoHtypos ECL.
YcTtaHoBka Ha 50 % YcTtaHaBnuBaeTt YPOBEHb curHana
®,
3anycka Ha 50 % amMiauTyabl Al
OCUMINOrpaMM.
YaepxaHue YaepxaHue YcTaHaBNMBAET BpeMs yaepXKaHus.
YcTaHOBKa Ha YctaHaBnmBaet Bpem4d yaepxaHusa Ha
MWHUMaNbHOE BpeMs MUHUMasbHOE.
3agepxka Bpems YctaHaBnmuBaeT BpeMs yaepxaHus (10 Hc~10 ¢)
Mexay cobbiTveM 3anycka u ero AenCTBUTeNbHbIM
BpEMEHEM.
CobbITne YcTtaHaBnmBaeT KonnyecTso cobbitnin (1~65535)
rnocne nepeoro cobbiTvsa 3anycka, 4o
OEeNCTBMTENbHOro 3anycka.
YcTaHOBKa Ha YctaHaBnuBaeT WCTOYHMK CcurHana 3anycka Ha
MUHUMaNbHOE MUHUMaNbHOE BpeMsl.
Bpems
Koraa HacTtpoinkun gnutenbHoCcTH nMnynbca (4 Hc~10 ¢) n ycnosus 3anycka.
NINHHEee = PaBHas
(ANUTENbHOCTb EeM !
nMnynbca)
< Kopoue, uem # He paBHas
Mopor HacTpolikm amMnauTyabl NOPOroBOro ypoBHSA ANS WMPUHBI UMNYAbCa.
Mopor -10 B~+10 B, ypoBeHb Mosib30BaTe/IbCKOM HAaCTPOMKMU
(AnuTenbHoOCTb
UMMNynbca) HacTpoiika 1,4B
Ha TTL
Hactponka -1,3B
Ha ECL

HacTtpolikn  HacTpolika noporosoro 3HadeHus Ha 50 %
Ha 50 %
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CraHgapT NTSC HaunoHanbHbIN KomuteTt TeneBU3MOHHbIX Cucrem
(BnpeocurHan) (National Television System Committee)
PAL YepenoBaHue a3 B MMHUMU

Il MonoxutenoHasa nonspHocTb (CpabaTbiBaeT npu nepexoae
MonspHocTb OT BbICOKOM K HU3KOWA)
(AnnTtenbHoOCTb
uMnynbca, I OTpuuaTtenbHasa nonspHoctb (CpabaTbiBaeT npu nepexone
Buaeo) OT HU3KOM K BbICOKOWA)

MonsapHOCTb
(PaHT umnynbe)

==

MonoxuTenbHas NONAPHOCTb (MONOXUTENbHbIN PaHT)

OTpuuaTenbHas nonapHocTb (OTpULATENbHbIN PaHT)

Jliobas nonspHocTb (MONOXUTENBbHbLIN UNN OTPULATENbHbIN
paHT)

3anyck Bbibop TOUKM 3amnycka B BUAeocurHarsne.
(Buaeocurnan) ngne 1 van 2 unu BCe.
Crtpoka 1~263 ana NTSC, 1~313 ana PAL/SECAM, 1~525/625 ans
EDTV, 1~563/750/1125 ana HDTV - nnun Bce.
Mopor/PaHT- "JIFE"'||H"VCTaHaBnMBaeT BEPXHUIN NOPOr OrpaHU4YeHuns.
MMy nbC 1 1Y vcranasnusaet HuxkHMN NOpor orpaHUYeHus.
YcraHoBk 1,4 B
aHaTIL
YcrtaHoBk -1,3 B
a Ha ECL

Mopor A
(HapacTtatowimi _7/_

n CnagaroLmii)
YcTaHOBK
aHaTTlL

YcTaHoBK
a Ha ECL

YcTaHOBKa Ha BEPXHWUIA Nopor.
YCTaHOBKa Ha HUXHUIA Nopor.
1,4B

-1,3B

3anyck korga Bbiwe
(N0 cocTosiHMID)

Huxe

Nobown

UHTepBan 10 HC -
(anutenbHocTb) 10 C

CurHan ocTaeTcs Bbllle 3a4aHHOro0 MNOPOroBoro YpOBHSA B
TEYEHNN 3aaHHOIo0 BpEMEHMN.

CurHan ocCTaeTcss HWMXe 3a4aHHOro rnoporoBoro YpOBHS B
TEYEHNN 3aaHHOI0 BpEMEHMN.

CurHan ocTaeTcs Bblle WAM HUXE 3a4aHHOro noporosoro
YPOBHA B TEHEHUUN 3a4aHHOIO BPEMEHMN.

YcTaHOBKa WHTepBasia BpeMEeHU B TEYEeHUW KOTOpPOro curHana
OO/MKeH 6bITb BbIlEe MK HUXe MnoporoBoro ypoBHA.
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15.3

YcTaHOBKa YPOBHSA yAep>XaHusa

Obuwme QOYHKUMA yaepxXaHusa onpenenseT nepuvoa OXWAaHusa [0 Hadana NOBTOPHOro
cBeAeHus 3anycka ocuumnnorpada MDO-72000E nocne Touykum 3anycka. ODyHKuus
yaepxaHus obecneudmBaeT cTabunbHOCTb BbIBOAA HA AUCMAEN B Ciy4vae, Koraa
nMeeTcsa psa TOYeK B NEPUOANYECKON OCUUIIoOrpaMMe, KOTOpPble MOTMYT CIYXWUTb
TOouKaMuM 3anycka. Yaep)KaHue nNpMMeHsieTcs KO BCEM TUMaM CUIHAsOB 3anycka.
TOYKa 3anycka
N
—>
BpemMaA\yaepxaHua
OYyHKLMN 1. HaxaTb KHOMKY MeHI0 3anycka.
naHenm
2. Ansa HaCTpOMKMU BpEMEHN  yAepXaHus YaepxaHue
cnepyeT HaxaTb KHOMKY MeHI0 YgepxaHue
e
3. Ana HacTpOWKM  BpeMeHun  yaepxaHus -
cnenyeT MCroiib3oBaTb 6OKOBOE MEHIO.
/ HKaywmn
| YnepxaHue
D «.000ns
YCTaHOBWUTL
Ha MUHWMYM
Ownana3o 10 Hc~10 ¢
H
HaxaTneM KHOMKW YcraHoBKa Ha MUHUMYM -

CTaHOBWTE
yCTaHaB/iMBaeTCcs MUHUMaNbHOE Bpems —
yaepxaHus, 10 Hc.

1 BHuMaHune: OyHKUMNA yaep)KaHNa aBTOMaTUYECKN OTKIIIOYAETCs B pexunme
S 06bHOBMIEHMA ocumanorpaMMm NyTéM NpokpyTku (CTp. 78).
15.4 HacTtpoika pe)xxuma 3anycka

PexxuM 3anycka MoxeT 6biTb ycTaHoBneH Ha XXgywwuii wnu ABTO (B pexume
Obuwme npokpyTkn 6e3 3anycka). PexuMm 3anycka npuMeEHsIeTcs KO BCeM Tunam
cBefeHuns 3anycka.

1. HaxaTb kHOMKy MeHio 3anycka. m
OyHKLMN
naHenu
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2. ins Bbibopa pexuMm a 3anycka cneayer HaxaTb
KHOMKY PEXMUM B HUXKHEM MEHIO.

3. Ana Bblbopa pexumoB 3arycka ABTO WU
Xaoywmn  cneagyeTr  wucnonb3oBaTtb  H60KOBYHO
naHenb.

BapuaHThbl ABTO, XXagyLnii



15.5

OYyHKLMN
naHenu

89

NMpuMeHeHue 3anycka no PpoHTy

1. HaxaTb KHonKy MeHto 3anycka.
2. HaxaTb KHOMKY TUr B HUXHEM MEHIO.

3. BbibpaTb KkHOMKY [lo ¢poHTy B H6OKOBOM MEHIO.
MHankaTop 3anycka no @poOHTY nMosiBUTCS B
HMXKHEN YacTu 3KpaHa aucnes.

@ f -1.64v OC

Cnesa Hanpaso:
CBsi3b NO BX0OAY

MCTOYHUK CUHXPOHWU3aLunn,

4. ins BbibOpa MUCTOYHWUKA 3arycka CnepyeTr HaxaTb
KHOMNKY MCTOYHUK.

HaKJIOH,

Tun

Mo ¢poHTY

YPOBEHb CUHXPOHU3aAUUU,

MCTOYHUK
KAH1

5. Ncnonb3oBaTb 60KOBOE MEHIO A/15 BbIGOpa TMNa UCTOYHUKA 3anycka.

BapuaHTbl KaHasbl 1~4, (MonepemeHHO
Bkn/Bbikn), BrewH. rpo6HuK,
(HanpsokeHne/ToK) To/bKO 4718 2-X

KaHaJslbHbIX MOAEEN,

6. Ana Bbibopa Tuna CBA3M ANs CurHana 3anycka
WA HacTpoek unbTpa 4YacToTbl ClefyeT HaxaTb
KHOMKY CB$I3b B HUXKHEM MEHIO.

7. BbibpaTb TMNa cBA3n BXxoaa B 60OKOBOM MEHIO.

BapuaHtel DC, AC

8. Haxxatb KHOMKy @uibTp B 6GOKOBOM MEHIO AN
nepeknveHns dunbTpa nopgasneHmss B 6OKOBOM
MeHI0.

BapuaHTbl  Bbsiks, BY, HY

9. NepeBectn nepeknoyaTenb @OuabTp wWyMa B
60KOBOM MeHIo B nosioxeHne On unu Off,

BapuaHTbl Bk, Bbikn

10. Ana nepeknoyYeHUs Tuna HaKoHa
KHOMKY Hak/10H B HW)KHEM MEHI0.

HaXaTb

BapuaHTbl

11. Ana HaCTpOWKW ypOBHS BHELIHEro 3arycka
cnepyet BblbpaTb KHOMKY YpoBeHb B OKHe
MHANKATOPa HUXHEro MEHIO.

KAH1

KAH2 | BHelHWA

BHeLwHWA
npobHWK

duneTp BM PuneTp HY

COUNbTP WyMa

Bkn Bbikn

HaknoH

A U

Hapactatowmin dpoHT, cnagatowmin GpoHT, /106044

YpoBeHb

=20m




12. YcTaHOBUTb YpOBEHb BHELWIHero 3arnycka B
60kOoBOM MeH. [unana3oH -4~+4 peneHun
3KpaHa
13. YcTaHOBUTb U HacTpouUTbLTTL ypoBEHb YCTaHOBMTD
TTL
1.4
14. YctaHoBUTb 1 HacTpouTbECL ypoBeHb YCTaHoBUTE

ECL

15. HacTtpoiika 50 %

¥YcTaHOBUTL
Ha 50%

15.6 PacluMpeHHbI pe>XuM 3anycka C 3aep>KKou

Obwue B kayecTBe UCTOYHMKAE A/151 3arycKa C 3a[1€PXKKOU BCerAa Ucrosib3yeTcsl MCTOYHUK
cBeaeHus BHeLHni.

OYyHKLMN 1. HaxaTb KHOMKY 3anycka MeHro 3anycka .

naHenun

2. B MeHI0 Ha HMXHeN paMKe cnefyeT HaxaTb
KHOMKY Type/Tun.

3. BbibpaTb KHONKY 3agep>xaHHbili B 60KOBOM
MeH10. MHankaTop + dpoHTa 3anycka SanepAaHHbIA
NOSABNSETCH B HMXKHEN 4YacTu 3KpaHa
ancnnes.

@ Eoc+ §F -1.64v)

CneBa HanpaBo: 3a4€ep)XKa 3anycKka, UCTOYHUK 3aAEPXKKN (BHELLIHWUI), CBS3b 10
BXx04y, UCTOYHMK, HAK/IOH, YPOBEHb CUIrHana 3anycka

4. N HaCTPOMKW 3adepXKW CcneayeT HaxaTtb
KHOMKY 3aZep)XKa B HUXHEM MEHIO.

5. 3aTeM BbICTaBUTb BpeMs B 60KOBOM MEHI0

6. na HacTpoMKM 3a4epXKM N0 BPEMEHMU
cnepyeT HaxaTb KHOMKy Bpemsi B 60KoBOM
MEHIO W YCTaHOBUTb XefaeMmMoe BpeMs
3a4EepXxKHn.

Onana3oH 10 HCc~10 c (no BpeMeHn)

7. Onsa Bo3BpaTta 3a4epXKU Ha MUHUMYM

HaXMUTe YCTaHOBUTb Ha MUHUMYM VLl

Ha MUHWUMYM
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8. lna HaCTpOWMKKW 3adepXKu no cobbiTuto

Mo =0

I Hq‘ CobbiTHe
cneapyet HaXaTb KHOMKY CobbiTne B __ @ 1

10

60KOBOM MEHI W YCTaHOBUTb KOJIMYECTBO

cobbITui.
10 Kk
BapuaHThl 1/10/100/1000/10000/100000 cobbiTKit
15.7 3anyckK no AJINTesIbHOCTU UMMYJibCa
OYyHKLMN 1. HaxaTb KHonky MeHto 3anycka.

naHenn

2. HaxaTb KHOMKY Tu B HUXKHEM MEHIO.

3. BblbpaTtb iuntesibHOCTb uMrlysibca B OGOKOBOM MEHIO.
MNosABUTCA MHAMKATOP AJUTENbHOCTM UMMyNbCa 3anycka
B HWXHEI 4aCTu 3KpaHa gucnnes.

" [E] 4% 4.88ns |

Cnea HanpaBo: Mo GpoHTY, NONAPHOCTb, Koraa

4. HaxaTb KHOMKY MCTOYHUK B HUXKHEM MEHIO.

5. ins Bbi6opa ANUTENBHOCTM MMMY/bCa UCTOYHMKA 3anycka
cnepyeT MCnosib3oBaTb HOKOBOE MEHIO.

BapuaHThl KaHan 1~4 (lMonepeMeHHO Bkn/Bbikn),
BHew. Mpob6. (HanpsxeHne/Tok),

ONUT. UMn.

WMeTouHunk
KAH1

Cetb, BHew;

6. lna nepeksIloYeHNs MONSPHOCTW CleayeT HaxaTb KHOMKY  ISFRmess
lNos19pHOCTD. % 1E
BapuaHThl MonoxutenbHbln (Nepexos OT BbICOKOr0 K HU3KOMY)

OTpuuaTtenbHbin (Nepexos OT HU3KOro K BbICOKOMY)

7. HaxaTb KHonKy Korga B HUXHEM MeHI0.

8. 3aTteM, ncnonb3ysa 60koBOe MeHl0, BblbpaTb ycnoBue aAngd
ANUTENBHOCTU UMMYybCa U AINTENbHOCTD.

Ycnosue >, <,=,%

OnuTenbHOCTb 10 Hc~10 c

[Ona pepakTupoBaHUS MOPOroBOM LUMPUHBLI UMMAYbCa HaXaTb
KHonky [llopor.

Ona ana yctaHoOBKM nopora cnefgyeT Ucnosib3oBaTbh 6okoBoe
MEHIO0.

Advana3oH Onanas3oH -4~+4 neneHunin skpaHa
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15.8 3anyck no smaeo (TB)

OYHKLMN 1. HaxaTb KHONKY MeHro 3anycka.
naHenm

2. HaxaTb KHOMKY Turm B OKHE MHAMKaTOpa HWXHEro MEHO. Tun

3. Boibpatb kHOMKY Bugeo B 60KOBOM MeHW. WMHAmKaTop

3anyCka nNno BuMAEOCUIrHany nodaBuUTCA B HUXHEN 4yacTtu Bugeo
3KpaHa gucnned.

CneBa HanpaBoO: UCTOYHUK, CTaHA4ApT BUAEOCUIHana, nofe, CTpoka, CBA3b BXoAa

4. HaxaTb CTOYHMK Ha HUXHEW paMKe. ACTOuHMK

KAH1
5. Ons BbibOpa MCTOYHMKA 3anycka BuAeocCurHana cneayetr
ncnonb3oBaTb 60KOBOE MEHIO.
BapuaHThbl: KaHnan 1~4
6. HaxaTtb kKHonky CTaH4apT Ha HUXXHEN paMKe. CTaHaapT

d

NTSC

7. Ans Bblbopa cTaHAapTa BUAeOCUrHana cnenyer
ncnonb3oBaTb HOKOBOE MEHH0.

BapuaHTbl NTSC, PAL, SECAM
8. HaxaTtb CuHXp BK/1 ANS PeAaKTMPOBAHUS MAapaMeTpoB Moss CuHXp. BKN
BUAEOCHTHANA M JIMHUM. Hewetr 1

9. Ncnonb3oBaTb 60KOBOE MeHIO A5 Bbibopa nons v CTPoKMU.
Mone 1, 2, BCce
Crtpoka Bngeo NTSC: 1 ~ 262 (4éTHbie), 1 ~ 263 (He4éTHble) PAL/SECAM: 1 ~

312 (YéTHbIe),
1 ~ 313 (HeuéTHbIe),

10. OAnsa nepekntoyeHus Tuna MNOASPHOCTU crefyeT HaxaTb
KHOMKY [10/15pHOCTb.

MonAapHoOCTE

J1 1T

BapVIaHTbI NMOoNOXUTENbHAA, oTpUuuaTebHada

92



15.9

OYHKLMN
naHenm

93

3anyck No paHT-UMNyJibCy

1. HaxaTb KHONKY MeHro 3anycka.

2. HaxxaTb KHOMKY T B HUXKXHEM MEHI0.

3. BblbpaTb nosnunun lpouyne — PaHT-uMmysibC B 6OKOBOM
MEHI0. MIHANKATOp PaHT-MMMY/bCa MOSBUTCA B HIDKHEN [Ssiiad

CocroAHue

4acCTun 3KpaHa AuUCnned.

CneBa HanpaBo: MNonspHocTb, UcTouHMK, BepxHuir/HmxHuin nopor, Moporosbii
YpOBEHb

4. HaxaTb KHOMNKY MCTOYHMK B HWXKHEM MEHIO. DS

KAH1

5. Ons Bbibopa NCTOUYHMKA cneayeT UCMoib30BaTb
60KOBOE MEHI0.

BapuaHThbl KaHnan 1~4

6. lna nepekstovEHMNS MNOAAPHOCTM CrneayeT HaxaTb
KHOMKY [10/19pHOCTb.

BapuaHThl Hapactatowmnin dpoHT, cnagatowmnin GpoHT, ntoboi n3 HUX.

7. HaxxaTb KHOMKY Kora B HUXXHEM MEH!I0.

8. 3atem ansa Bbibopa yCcnoBuUss U ANUTENbHOCTU Cneayer
ncnosib3oBaTb 60KOBOE MEHI0.

Ycnosue >,<,=,%#

OnutenbHoctb 10 Hc~10 c

9. YT06HhI oTpepakTupoBaTb  nopor  Ans Ka)aoro
UCTOYHMKA CnefyeT Ha)aTb KHOMKY [lopor B HUXHEM
MEHI0

10. Onga HaCTpOMKMU BEpPXHero rnopora cnepyet
ncnonb3oBaTb HOKOBOE MeEHI0.

Ownana3oH -4~+4 npeneHnin sKkpaHa

11. ans HaCTPOMKM  HWXKHEro nopora cneayet
ncnonb3oBaTtb 60KOBOE MEHI0.

Ownana3oH -4~+4 peneHnin sKkpaHa



15.10

OYyHKLMN
naHenm

94

3anyck no HapacTawweMy U cnagarolemy (PpoHTy

1. HaxaTb KHonKy MeHro 3anycka.

2. HaxaTb KHOMKY Tu B HUXKHEM MEHIO.

3. BbibpaTtb kHOMKY [Ipouyne > HapacraHne n Criag B PaHT
60KOBOM MEHI0. VIHAMKaTOpbl HapacTtaHms u crnasa

NOAABATCS B HMXKHEN YacTu 3KpaHa Aucnnes. Cocronnne Mpoume
LLnHa ' DPOHT U cpes

(18

CneBa Hanpaso: HaknoH, NcTtouHunk, BepxHuii/HumxHMn nopor, NMoporosbii
YPOBEHb, CBA3b BXOAa

4. HaxaTb KHOMKY MWCTOYHUK B OKHE uWHAMKaTopa MeTounm
HUXHEro MeHto. KAH

5. Ucnonb3oBatb 6H6okoBoe MeHW ana  Bbibopa
NCTOYHUKA.

BapuaHThl KaHan 1~4, DO~D15, BHewHun (BHewHM MpobHUK:
Hanpsixxenne/Tok, Ocnabnenune: 1MX~1kX ), cetb
HaknoH
6. lns nepeksoYeHMs HakNoHa CreayeT HaxaTb
=\ OC
KHOMKY HakKk/I0H B HNXXHEM MEHI0.

BapuaHThl HapacTatowmin GpoHT, cnagatowmin GpoHT, 11obon n3 HUX

Koraa

7. HaxxaTb KHOMKY Kora B HUXKHEM MEHI0. ———

8. 3aTtem ang Bbibopa ycnoBUM 1 COCTOAHUSA
WCTUHHOIO WU JTOXHOIo cneagyeT ncnosib3oBaTb
60KOBOE MeHI0.

Ycnosue >,<,=,%

OnntenbHOCTb 10 Hc~10 C

9. Ans pepakTMpoBaHWS MOPOrOBOr0 YPOBHS MO
Ka)AOMy BXOAy WCTOYHMKA CreayeT HaxaTtb
KHOMKY [Topor Ha HWXHEI paMke.

10. Ona HacTpolKkuM MOporoBoro ypoOBHS  Ans
TeKylero Bxoaa cfeayet ucnonb3oBaTb 6okoBoe
MEeH!I0.

vana3oH Bbicokuit: -4~+4 neneHuin skpaHa

Huskun: -4~+4 peneHni skpaHa




15.11 3anyckK no COCTOSSHMIO

OYHKLMN 1. HaxaTb KHONKY MeHro 3anycka.
naHenm

2. HaxaTb KHOMKY T B HUXKHEM MEHIO. Tun

PaHT
DPOHT U cpes

[Corronme | Mpouue

LluHa . CocToAHue
O Timeok

3. BbibpaTb kHOMKY [Ipoyne - CocTosiHue B H6OKOBOM
MeHI0. VIHAMKATOpbl HapactaHms n crnaga nosBaTCS
B HMIKHENM 4acTu 3KpaHa gucnnes.

fPTlineout 1.48U DC

CneBa HanpaBo: UCcTouHMK, TUN cMHXpoHM3aummn, MNoporoBblii ypoBeHb, CBA3b

BXo4a
CuHxp. Korga
4. Ana Bbibopa ycnoBus 3anycka cleayeTr HaxaTb
KHOMKY 3anyck Korga B HUWKHEM MeHI0. Belwe
BapuaHThl Bbiwe, HUXe, Ntobon U3 HUX Cunnxp. Koraa

o YpoEeHb
5. 0na yCTaHOBKM YPOBHA 3arycka WCMonb3yurte

MYHKT B HAXKHEM MEHIO.

-4~+4 peneHni skpaHa

WUHTepBaN

6. HaxaTb KHOMKYy MHTEpBasi B HWXHEM MEH, AN
YCTaHOBKM BPEMEHHOro WHTepBana AOCTUXKEHUSA
CcObbITUA CUHXPOHU3ALMUMN.

4.0

MHTepBan 4 Hc~10 c

95



16 NMowuck

OyHkuma “MOUNCK” nossonsieT Npom3BoAUTb MOUCK COObITUA B aHanNoroBbiX U LUEDPOBbLIX
KaHanax. Onsa noucka cobbiTUii MOryT ObiTb MPUMEHEHblI HAaCTPOMKM CXEMbl CMHXPOHM3aUNUK,
ONsi NOMCKa M 3axBaTa OAMHAKOBbIX CO6bITUIA. [pM MCNONb30BaHMM HACTPOEK M3 CXEMbI
CUHXPOHM3ALUMN YPOBEHb 3anycka 6yaeT MHTEPNPUTUPOBAHH KakK M3MepUTeNbHbIA MNOPOroBbli
YPOBEHb AJ151 MOUCKA COBbITUS.

16.1 Hacrpounka ycnoBmMi nomcka
O6wue HacTpolikn CMCTeMbl MOMCKa MOXOXM Ha HACTPOMKW CUCTEMbI CUHXPOHU3ALMN U
cBeAeHUs OOKHbI 6bITb BbINOIHEHbI Nepes Ha4vyasioM noucka.

HacTpolikm cXeMbl CUHXPOHM3AUMM MOryT ObiTb MepeHeceHbl B HACTPONKU
ycnosuin noncka. OCHOBHbIE TUMbl MOMCKOB NpuBeAeHbl HMXe. bonee nogpobHoe
onucaHme HacTpoek npmeeaeHo B nyHkTe 13 “3AMYCK”

Mpumep : ts A _|""1 Trig'd

Mapkepbl HalifeHHbIX cob6bITHI

Yucno HalpgeHHbIX cobbiTHi

OYyHKLUN
naHenmu

1. HaxaTtb KHONKy [louck.

~,

2. HaxxaTb KHonky [IJoMCK B HUWXHEM MEHI0 WU
BKJTIOUUTb pPEXUM NouckKa.

3. HaxxmmnTte KHonKy Twun loncka B HUXHEM MEHI0 M
Bbibepute TMN ycnosusa noucka. MeHIO HacTpoek
rnoucka aHasnorm4yHo MEHI0 HacTpoek
CUHXPOHM3aUNN.

Tunbl cobbITNI O®OpoHT, [ONuUTenbHOCTb WMNynbca, PaHT
MMNynbC, HapacTtalowmii uamn cnagarowmni
PpOHT,

4. lna yCTaHOBKWM MOPOroBoro YpOBHA MNowucka
cobbiTMin  (aHanor ypoOBHSI CUHXPOHM3aUMUWU, B
HacTpoOMKax CXeMbl CMHXPOHM3aUWMK) UCNONb3yNnTe
KHOMKY [1opor n3 HNXHEero MeHto.

[JaHHaa dyHKUMS noaaep>XmBaeT oAHOBpPEMEHHbIM nouck Ao 10.000 cobbituni,

HO TonbKO 1.000 cobbiTuin MoxeT 6bITb OTOO6pa)keHa Ha aKpaHe eAMHOBPEMEHHO.

MNpuMeyaHune
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16.2 MepeHoc HacTpoek n3/B "CMHXpOHU3aUn"

Obuwme Tak Kak HaCTpPOWMKM CXEeMbl CMHXPOHM3aumMmM (3anycka) n nomcka cobbiTuin nmeroT
cBeAeHus CXO0XXMe HaCTPOMKM, UX YCTAHOBKM MOryT 6bITb B3aMMO3aMEHSEMO NUCMOJIb30BaHbI
C NOMOLWbIO PYHKLMM KONMMPOBAHMS.

B3anmozameHss ®poHT, [dauTenbHoCcTb uMnynbca, PaHT wuMnynbc, Hapacraowmin wnn
eMble cnagatowmin ppoHT, Jlornka, LWunHa
HaCTpPOMKM

OYHKLUMN 1. HaxaTtb KHonky [louck. = 2N
naHenm ||\rloucx )
-,
2. HaxaTb KHOMKY [TOMCK B HWKHEM MeHI W -

Kn

BK/IIOUYNTb PEXUM MOUCKaA.

3. Ans KomuMpoBaHMUS HACTpoeKk Anst BblbpaHHOro KonupoBatb
TMNA MNOMCKA B HACTPOMKM  CUMHXPOHM3ALMM Ha:*g;ﬁg;c“:“a
Ha)XMUTe KHOMKy KonupoBaTb HacTporikmn [loncka
B 3anyck.

4. lna KONMPOBaHWUSA HACTPOEK CUHXPOHMU3aUMKM B Konupomars

HacTp. 3anyckal
B Mownck

HacTpOMKM MOUCKa HaXMuTe KHonky KorupoBartk
HacTtposikn 3anycka B Touck.
i\ Ecnn HacTpoikn He MOryT 6biTb CKOMUPOBAHHbLI WUAW HAaCTPOMKKM CUHXPOHM3ALM

HeonpeaeneHHbl, TO JaHHble MYyHKTbl MeHto 6yayT HeAOCTYMHbI.

MNpuMeyaHune
16.3 HaBurauma no HangeHHbIM cO6bITUAM
Obwue Mpu ncnonbsoBaHun GyHKUUN NOMCKa Kaxkgoe cobbiTne mweTcs B COOTBETCTBUMU
cBeaeHus C HacTponKaMm CMCTEMbI MOUCKa.
OYyHKLUMN 1. BKOoUnUTb pexuMm noucka u npoum3BecTn ero MyHkT 14.1
naHenu HaCTpOMKY.
2. Bce HanmgeHHble cobbiTnus oTobpa)kaloTCca B BepxXHENW 4acTW 3KpaHa B Buae
rnonbix 6enbiX TpeyroNbHUKOB (METKM NMOUCKA).
3. Ucnonb3ynTe KypCOpHble KHOMKWM MNOWCKa ANa MepeMeweHns Mexay
HanAeHHbIMK cOBbITUAMU.
MNepemeweHna  Mexay  COBbITUSMM  MOXHO  BbINOMHATL  Kak  npu
OCTaHoB/IeHHOM cbope AaHHbIX, TaK U NpW BbIMOSIHEHMN cb0opa AAHHbIX.
(o S
N L/
16.4 CoxpaHeHue MEeTOK Nnoucka
Obuwme HanpaeHHble cobbiTua (MeTKM) MoryT ObiTb COXpaHeHbl C MPUBHA3KON K
cBefeHuns KOOpAMHATHOM CeTKW, 4YTO MNO3BONSET COBMECTUTb COXpaHeHHble CcobbiTnsa C

HOBbIMU COBbLITUAMMU. CoxpaHeHme npom3soanTCca no BCEN [AJ/IMHE namMaTH,

CoxpaHeHue 1. HaxaTb KHOMNKY [louck.
MeTOoK

MaKcuManbHO coxpaHsieTcs 200 MeToK.
(I‘/ noucx\li

2. HaxaTb KHOMKYy [JoMcK B HWXKHEM MEHI U
BK/TIOYUTb PEXUM nomncka.
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3. Haxmute kHonky Coxp. Bce Metkm B 60KOBOM
MEHI0.

4. MeTKN cOXpaHeHHbIX cobbiTuI npeobpa3syloTca U3
MobIX B 3aNO/IHEHHbIE 6E/bIM LIBETOM.

¥Ypan. Bce
MeTin

YpaneHue Ons ypaneHns paHee COXPaHEeHHbIX MEeTOK W
MeTOoK OUMCTKM 3KpaHa HaxXMuTe KHONKY Ygasn. Bce
MeTkn B 60KOBOM MEHIO.
Mpy KaxaoM COXpaHEHUW MeTOoK, npeaumayline CcOXpaHeHHble  MeTKMu
no6aBnsAlTCaA K BHOBb COXpPaHEHHbIM MeTKaM W CTalTCad Ha 3KpaHe
MNpuMeyaHue ocumnnorpada, 40 HaXaTus KHOMKWN yaaneHus MeToK.
16.5 YcraHoBKa/yananeHne oAgMHOYHbIX METOK
Obuwme B gononHeHMe K OCHOBHbIM (PYHKUMAM MOMCKA Ha OCHOBE 3aAdaHHbIX YCNOBWMA,
cBefeHuns NMoAb30BaTeNo AOCTyNHa (YHKUMS YCTAaHOBOK MOWCKOBbIX METOK MO HaxaTuio
KHOMKK YcT/Yaan.
OYHKLUMN 1. cnonb3ysa perynatop CmeweHne X Bblbepute
naHenu MHTEPECYIOLLYIO TOUKY CUrHana. <1 CmewenneX D
|'/|///f \"ﬁ"'
N\
2. HaxaTb kKHONKyY Yc1/Yaas1 B 60KOBOM MeHI0. X
(Yer/Ynan|
LS Sy
3. TpeyronbHbin Mapkep 6enoro useta oTobpasnTcs NO LEHTPY BEPXHEN 4YacTu
3KpaHa.
[aHHbIN Mapkep MOXeT y4acTBOBaTb B HaBMraumuM HapaBHE C MapkKepamu,
CO34aHHbIMW NPWU BbIMOSIHEHMWN YC/TIOBUI NOMUCKA.
4. MeTKN coXpaHeHHbIX cobbiTn Npeobpas3yrTcsa M3 MOMAbIX B 3arnofIHEHHblE
6enbIM LBETOM.
YpaneHue Ons ypaneHMs paHee COXPAHEHHOMW  MeTKM
MEeTKM Bblbepnte  Tpebyemyro MeTKy C  MNOMOLLbIO @
KYPCOPHbIX KHOMOK MNOWCKA WM HaXMWUTe KHOMKY
Yer/Ynan.
Mapkep 6yaeTt yaaneH C akpaHa.
16.6 BocnpousBeaeHne/OcCcTraHOBKaA
Obuwme OyHKuMa BocnpousseaeHus MpoOM3BOAUT MNJIABHOE NEpeMelleHne curHana c
cBeaeHus NleBa Ha nNpaBO B pexume PacTaXKM (B OKHE PpacTsXKW) Mpu BKIOYEHHOM
dyHKUnmM Momncka.
YcTaHoBKa 1. HaxaTtb KHonky [llouck. 7= ™
METKM ( Mouck |
O 2
2. BKAOUNTb pexmMm rnoucka W MpoOU3BEeCcTU ero MyHkT 14.1
HaCTpOMKY.
3. HaxaTe kHonky Bocrnip/llay3a Ha nepegHen
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4. Ocumnnorpad nepenaer B PeXnUM PacTSXKN U 3anyCTUTCSA BOCMPOM3BEAEHME
CUrHana c sieBa Ha NMpaBO B OKHE PacCTaXKMW.

B #aHHOM pexuMme OKHO pas3fensieTcss Ha ABe 4acTu. BepxHee (Manoe OKHO)

oTobpaxaeT Bce namsaTb ocumnnorpada. HumxHee (6onbwoe OkHO) oTob6paxkaeT

YBEMNYEHHYIO YaCTb CUIHana.
GWINSTEK 1M pts 200MHz

CMmelwieHue no
ropusoHTanM

Bpems / pen
PacTXKH

Bpems/[len

PactsxxeHne  [na pacwmpeHuna puanasoHa yBeSM4YeHus criepyet BHus
ncnonb3oBaTb perynatop BPEMS/AE/]. <
Beepx
C namMeHeHmeM pas3BEpTkM (Z) nokasaTesib B HUXHEN YacCTU 3KpaHa WU3MEHUTCS
COOTBETCTBEHHO.
LAus (§] B.888s
CkopocTb ONns M3MeHeHuMs CKOpOCTM rnepeMelleHns CcurHana CmelwPacTax
rnepeMeLlleHns npu BOCMPOMU3BEAEHUN HAXMWUTE KHOMKYy Zoom TouHo Mpy6o
CmeLyPactsax 7 nepexkn4yunTe CKOPOCTb
rnepeMeLleHns cMrHana.
YyBcTBUTENLHOCTL: pybo (6bICTPO),
To4yHO (MeaneHHOo)
Tak e CKOpOCTb MepeMeLleHUss CUrHasna MOXHO perynsipoBaTb BpalleHueMm
perynaTtopa CmewjeHmne X.
CMelweHune/ CMelweHune/
YckopeHHe YckopeHHe
Bnpaso qCMeLueHMeXD Bneso
7
I )
C6poc Ons cbpoca ropn3oHTanboro CMELWeHnss U CMeLLeHuns 06LWMiA
CMeLleHuns pacTsXKM HaxMmuTe KHonky O6wuii c6poc Ha 0. C6poc Ha 0
May3a HaxaTtb kHonky Bocrnip/llay3a pAna OCTaHOBKUM U
BO306HOBIEHNSA BOCNPOU3BEAEHNS CUrHana.
CMeHa Korgpa curHan 3akoHYUT  BOCMPOU3BOAUTCA WU
Hanpae/ieHnUss OCTAaHOBWUTCS HaxaTb KHonky Bocnp/llay3a pns
BOCMNpoOM3BeAe MNOBTOPHOrO BOCMPOM3BEAEHUS curHana B obpaTHOM
HUA HanpasJ/ieHnn.
Bbixoa Ona BbIxoga W3 AAHHOIMO peXuma HaxaTb KHOMKY
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17 CucreMHble AaHHble/A3bIK/Yacbl

B >TOM pasaene coAepXUTCS OMNuUcCaHWe nopsiaka HaCTpoWKKM WHTepdenca, 3BYKOBOIro
CUrHana, si3blka, BpeMeHMW/AaThbl, @ TaKXe KOMNEHCUPYIOLLLErO CUrHana npobHuKa.

17.1 Bbi60p 13bIKOBOro MeHIO

MapameTtp Janee nokasaH nepeyeHb S3bIKOB, AOCTYMHbLIX MO yMos4YaHuio. Bbibop s3bika
MOXET OT/In4aTbCa B COOTBETCTBMM C PErvMoHOM MNOCTaBku ocuwunnorpada

OyHKLMN 1. HaxaTb KHOMNKY YTuautel.
rnaHenu

2. BbibpaTb A3blk B 60KOBOM Language
MEHI0. Pycerui
BapuaHTbl AHITMACKNN, :
TpaAVLMOHHbI English
KVITal\/’ICKMl\/’I, FEiahar PYCCKHﬁ
YNpOLWEHHBbIN oh 37 i {4
KUTaNCKUIA, H=355
Koperickunii Frangais
OpaHLy3CKniA, Espariol
Ncnanckut
Pycckumn
17.2 NMpocMOTp CUCTEMHbBIX AAaHHbIX
OYyHKLMN 1. HaxaTb KHONKY YTuauTel.

2. HaxaTb KHOMNKY CucremMa B HUXHEM
MEHI0. Cuctema

3. HaxaTb kHonKy MHpopmaumnss o Cucreme
WNHpopmauma
B 60KOBOM MeHI0. lNosBnseTcsa naHenb o CHETEME
avcnnes, nokasbiBawllas cneaywoulee:

Nma npoussoanTena HanmeHoBaHue moaenm
CepuitHbIN HOMEp Bepcus BCTpoeHHOro nporpaMMHoro obecrneyeHus

URL npowussoantens

GWINSTEK 10k nts = "1 Trig'd 25 gan
Cuctema

HHpopmauma
0 CHCTeme
GOOD WILL INSTRUMENT CO., LTD
Sa— Temn. komn.
QUUCTHTE
namaTb

P

1

Language YTUAnTEI Kanubpatop
P (odF1 V- TlaTa 1 BpemA KHonka Coxp e soa/BeiBog| S
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17.2.1 YaaneHne AaHHbIX U3 NaMATHU
Obuwme OyHkuna CrupaHme naMsTv NpefHa3HayveHa ANs yhaneHus M3 BHYTPEeHHeN
cBefeHuns NaMsaTn BCEX COXPAHEHHbIX ocuunnorpaMM, annos HaCTPOEK U METOK.
Ypnanaemsle OcumnnorpamMmbl 1~20, HacTtpoihikn namatm 1~20, OnopHble curHanbl 1~4,
rnosmunm MeTku
OYyHKLMN 1. HaxaTb KHONKY YTuautel.
YTunurel
naHenu
2. HaxxaTb KHOMNKy CucrteMa B HWXHEM
MEHI10. Cuctema
3. HaxaTb KHOMKY O4ucTuUTh MNamMsiTb B
60KOBOM MeHI0 Qumcrams
) NamMATb
MosiBnstoweecs coobuweHne npeanucbiBaeT MOBTOPHO HaXaTb KHOMKYy Erase
Memory pna noaTBepXAeHus npouecca.
4. HaxxaTb KHOMKY OYUCTUTbL NamsTs.
QYUCTUTE
namATE
17.3 YcraHoBka [laTtbl U BpeMeHM
OyHKUMU 1. HaxaTtb KHONKY YTuauntel.
Yrunurel
naHenwu/
napaMeTp
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Oata n Bpema

2. HaxaTb [ata v BpeMsi B HUXKHEM MEHI0. |

3. YcraHoBuTb l0g, Mecsay, [eHb, HYac 1 MuHyTy B 60KOBOM MEHI0.

loa 2009~2048

Mecsy, 1~12

JeHb 1~31 Mecaw fetb
Yac 1~24 Jan 23
MuHyTa 0~59 Yac MunyTa

21 40

4. [1na cOXpaHeHUs AaTbl U BPEMEHW CleAYeT HaxaTb o —
KHONKY CoxpaHuTb ceridac B GOKOBOM MEHIO. ceRuac

5. MNpoBepuUTb NPaBUIbHOCTb OTOBpaXeHMs
[laTbl/BPEMEHUN B BEPXHEWN YaCTW 3KpaHa AucChes.




17.4

O6uwmne
cBefeHuns

BbixoaHbie
CUrHanbl

OyHKLMN
nanenwu/
napameTp
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Bbixoa kanub6partopa

BbiXOA KanubpaTopa Ha nepepHeil gl
naHenu npubopa BbIXOAOM W MOXET : & WA
6bITb HAaCTPOEH KaK: BbIXOA CWrHana = S
kannbpaTopa ans HaCTPOMKM i
KOMMeHcaumm npo6HuKa, BbIX0A
curHana 3anycka nnu BbIXOA
[IEMOHCTPALIMOHHbIX CUrHAMOB.

Pe>xum Bbixon CurHan
AHanorosbI Odemo 1 Bbixogq curHana 3anycka wam

NUMMYbCOB.

MapaMeTpbl NakeT:
YacrtoTa: 100 klu;

Yncno nepunogos: 50;
Mepwnop noBTOpEHMA: 1 MC.

1. HaxaTb KHOMNKY YTUaunThl. -
Yrunurel

2. HaxaTb Kasmmbpatop B HUXHEM MEHIO. Kanu6parop
1kHz
3. HaxaTb KHOMKy 4actota B 60KOBOM MeHWO # YacTora
YCTAHOBUTb 4YacToTy KannbpaTtopa npo6HNKOB. ®

BapuaHTbl - 1~200 KkI'y

4. Ana 6bicTpon ycTaHOBKM 1 KM HaxaTb Ha KHOMKY

YeTaHOBKM Mo
YcraHoBku o yMoJ/i4aHWIiO B 60KOBOM MEHI0. YMOMU4aHU1Io

Maket



18 Onuumun n NpunoxxeHusn

18.1 MpunoxxeHus
Obuwme OyHKuMa APP. no3sBonder 3anyckaTb pasfiMyHblie npunoxeHus. [punoxeHuns
cBefeHuns MOryT 6bITb 3arpyxeHbl ¢ canta GW Instek.
MpunoxeHne TloaeH-He MpunoxeHne ogeH-He rogeH MOXET 6blTb MCMOJIb30BAHO ANS
roaeH HaCTPOMKM MOPOroBblIX YPOBHEN BXOAHbIX CUrHasnos. lMporpamma
looeH-He roaeH npousBoanT npoBepky COOTBETCTBMUA
oCUMNSIOrpaMM  FpaHuMuaM  MaKCUManbHOW M MUHUMaabHOM
amnnutyg (wabnoHy), onpeaenéHHbiM Nosb30BaTENEM.
18.1.1 PaboTta c npuaoxxeHnamm
Obwwue ®dyHkuuna APP. no3sonseT obpallaTbCs K MHOXECTBY Pa3/IMYHbIX NMPUNOXKEHUN,
cBefeHuns KOTOpbie MOXHO 3arpy3utb ¢ caTta GW Instek.
OyHKUMU HaxaTb KHOMKyY TecT. .
rnaHenmu
1. HaxaTtb KHonky APP. APP
B HW)KHEM MEHIO.
2. MNpn noMown perynatopa YCTaHOBKA MOXHO NepexoanTb Mexay
MPUITIOXEHUSAMMN.
DataLog DigitalFilter
Rotating the VARIABLE Knob to select the different applications.
Press Select button to enable the application.
E
The GosHo-Go application can determine whether the input waveform is within
the preset range and performns a predetermined action when the decision is
GD or Ho-Go.
3. Bblb6op NpuioXeHUs ocyLLecTBNseTCS ¥CTAHOBKA
perynsitopoMm YcraHoOBKa N KHOMKOWN
Bbi6op.
18.1.2 Ucnonb3oBaHue npunoxxeHnsn FogeH-He roaeH
O6buwue C nomouwbto Tecta NoageH-He rogeH nNpoBepsieTcs COOTBETCTBME OCLMUIOrpaMm B
cBefeHus YCTaQHOBJIEHHbIX [O/Ib30BaTE/IEM MAKCUMalibHbIX W MUHUManbHbIX FpaHuLUax
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(wabnoH rpa
NCTOYHUKA.
HacTpamBaeM

Huu). LWabnoHbl rpaHuy co3garTcs aBTOMaTUYecKu M3 KaHana
MapameTpbl AOMNYCKOB M YCAOBUSA MPU HapyLWeHUU SBASATCA
bIMW.



Ycnosus
floaeH-He
roaeH

OencrBus
flogeH-He roge

NCTOYHUK
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GWINSTEK 10k nts 06 Feb 201°

1 1.0 he ble to select 'Maximum Position |
s @ oc|
NG S Compare Reference .
u When Violating e Mode Disable Break

BbibpaTb npunoxeHune FogeH-He rogeH n3 meHto APP.
CM. nyHkT 18.1.1

BbibpaTtb ycnosus NogeH-He rogeH When/Korga v peicTBus, KOTopble crieayeTt
NnpeanpuHsATb, KOraa YCNOBWUS, 3ajaHHble B MPUIOXeHun [oaeH-He roaeH
BbIMOAHATCA (HapyLarTCcH).

1. HaxaTtb KHOMKY NG When/Koraga NG
B HWXXHEM MeHI0 N BblbpaTb B OTKPbIBLUEMCSH MEHIO When
ycnosue Korgaa.
Koraa Exit/Bbixoa: YcTaHaBnuBaeT ycnoBue [OAeH-He rofAeH And Toro
c/lyyasi, Korga BXOAHOMW CUrHas BbIXOAUT 3@ npeaesibHble
rpaHuubl.

Enter/BHyTpu: YcTaHaBnmBaeT ycnosue FogeH-He rogeH ans Toro
cnydasl, Korga BXOAHOM CUrHan OCTaeTCs B npefenbHbIX rpaHmuax

2. Haxatb kHonky Go Back/Bo3spatr 4to 6bl
BEPHYTbCSA B NpeablayLlee MeHH.

Go Back

1. HaxaTtb kHonky Violating/ HapylieHue B HWXHeEM
MEHI0O M BbiBpaTb B OTKPbIBLUEMCA MEHIO YC/oBUe Violating
OeNCTBME KOTopoe O6yaeT BbINOJHATLCA  MNpwU
BbIMOJIHEHUWN YC/IOBUS TecTa.

o Stop: ocumnnorpamma 6yaeT OCTaHOB/IEHA.
op

: Continue/lpogo/mkuts: UrHOpUpOBaTb HapyLlleHue.
Continue

2. HaxaTb kHonky Go Back/Bo3spat 4To 6bl BEpHYTbCS B

npeabiayliee MeHio. Go Back
1. Haxatb «kHonky Compare Source/VICTOYHUK A715 Compare
CpaBHEHMSI B HMXHEM MeHI0 1 BbibpaTb B OTKpPbIBLUEMCS Source

MEHI0 perynsTopa YcTaHoBKa.

S BbibpaTb KaHan 1 B KayecTBe UCTOYHMKA.

cHa BoibpaTb KaHan 2 B KayecTBe UCTOYHMKA.

Bbi6bpaTb KaHan 3 B KayecTBe UCTOYHMKA.



cHa BbibpaTb KaHan 4 B KayecTBe UCTOYHMKA.

2. HaxaTtb kKHONKy Go Back/Bo3Bpat 4Tto 6bl BEpPHYTbCS B
npeablayliee MeHio. Go Back

paHnLbI 1. lna HacTpoWKM paonycka cneayeT Ha)XaTb KHOMKY ST e
Jonycka Reference Mode/llpeaesibi Macku B HV)XHEM MEHIO A4J1S Mode
rnepexoaa B MEHIO CO34aHUSI MAacKku.
2. HaxaTtb «kHonky Auto Tolerance/ ABTOMarmyeckas Auto
HacTpoiika gonycka. [poussBectn BbI6Op agonycka B Tolerance
MPOLEHTHOM BblpaXXeHUNn C NOMOLbIO perynsTopa
YcTaHoBKMW.
HapyweHune 0,4 %~40 % (war - 0,4 %)
BHuMaHMe Mpn ycTaHOBNEHHOM AOMNyCKe MakKCuManbHass U MMHUManbHas

rpaHuLbl NepeycTaHaBNMBaOTCS Kak rpaHuubl Aomnycka.

Makcumanb- 3. N5 py4YHOW YCTaHOBKW BEPXHEN UM HUXKHEW rpaHuubl M -
Hoe U1 cnepyet HaXxaTb KHOMKY Maximum Position/ Position
MunHnMmanbHoe MakcumanbHoe [lonoxeHne wnun Minimum Position/

nosoXxeHune MuHumanbHoe [lonoxxeHune B HWXHEM MeHH W"
nponssectn Bbi6oOp abCOMNOTHONO MaKCMMasbHOrO WAK

MUHUMaNbHOrO MOJIOXEHUS C MOMOLLbIO perynstopa
YcTaHoBKa. T, :‘

MonoxeHne [Avana3oH Hanps>XeHun

CoxpaHuTtb 4. Ina coxpaHeHus napaMeTposB TectupoBaHusa Go-NoGo Save
npeaensl cneayeT HaxaTb KHOMKy Save Operation/CoxpaHuTb Operation

rpaHuy onepauuio.

nnn

5. MakcumanbHoe nonoxeHne 6yaer coxpaHeHo B R1,
MUHUManbLHoOEe nonoxeHne yaet coxpaHeHo B R2.

6. HaxaTb kKHOnky Go Back/Bo3BpaTt uTo 6bl BEPHYTbLCA B
npeabiayliee MeHto. Go Back

i\ Mepea pyyHON peryiMpoBKON BEPXHEN U HUXHEN FpaHULbl Mackm Heobxoanmmo

nponssecTn aBTOMAaTU4YECKYH0 YCTAaHOBKY rpaHuL, N COXPaHUTb €€ HaXaB KHOMKY
Npumeuanne Save Operation/CoxpaHuTb onepauyuio.

3anyck HaxaTb KHOMKY Enable/3anyck ans 3anycka Enabl

naple
NPUIOXEHNS  TeCTUpPOBaHMA C NoMoLblo npunoxeHnsa Go-NoGo. KHonka \l,
fopeH-He Enable w3ameHunTca Ha Disable/lpekpaljeHne. HaxaTtune

rofieH KHOMKW Disable octaHasnueaer TectupoBaHue Go-NoGo u
BO3BpalllaeT KHOMKy o6paTHO B nonoxeHue Enable. Disable

OTobpaxeHne Korga npuaoXeHue rogeH-He rogeH 3anylieH, B HUXHEM

pe3y/qbTaToB MpaBOM Yyrjay 3KpaHa O6yaeT oTo6pa)keHO OTHOLWeHMe
ocumnaorpaMm MopeH/bpak. MepBoe 3HayeHune
oTobpaxkaeT 4Mcno OTOpakoBaHHbLIX CWUrHanoB, BTOpoe
3Ha4yeHMe oTobparkaeT obLiee YMCNo TECTOB.
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GWINSTEK 10k pts 2MHz E [ Trigd  op Fet

__— BepxHuii npeaen
aonycka

CueTumK HwxHuit npenen

/FoneH/He rogeH /nonyCKa

Haximum P ion

il |:::‘|

to 't r
Y
L NG AT Compare Reference A I
ML When Violating . Mode Disable Break

Bbixog u3 Ons BbIXoga M3 MNPUNOXEHUS cCneayeT HaXaTb KHOMKY
npunoxeuunsa Break/lNpepBaTtsb.

=N

GO /NO GO

Ona BbiBOAa pe3ynbtaTtoB [0AeH-HE rofeH Ha BHelHee

Mpy NOMOWM  yrhoiicTBO  MOXHO WMCMONb30BaTh BLIXOA Ha 3aaHeid

BbIX0Aa naHenn [ofeH-He roaeH  (OTKPbITbIA  KOMIEKTop).
ropeH-He Ha Bbixoa [OAEeH-HE roAeH Mpu HapyLlWeHUM YCroBua
roaeH FofeH-He roJeH BbIAAETCH MONOXUTENbHbIA  UMMYbC
NpPOAO/IKUTENBHOCTbIO HE MeHee 500 MKc.
COLLECTOR
Cxema CnHXpOHM3aumsa
BBoaa-BbiBOAA
CMHXpOHM3a' 3a|-|yc|(
unm
CunTbiBaHME
ocunnnorpammbl
_>‘500|mcc }47
CC
) )
Bbixoa
Go-NoGo
Koraa npoucxoauTt HapyweHune No-Go, BbiBog Go-NoGo nepexoguT C HU3KOro
YPOBHS Ha BbICOKMI Ha, Kak MMHMUMYM 10 MKC.
B+ CMOS (Makc. 16 B)
CxeMa uenu 220 Om Wnu TTL (Makc.5 B)

Cwurvan Go-NoGo W
2 ?Z

|

|

|

|
LLITbIpbKOBBIf |
pasvem |
Go-NoGo |
|

3 O 4 O t
|

|

|

|

i
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18.2

O6uwmne
cBefeHuns

onuun
Ocuwnnnorpadsl cepumn MDO-72000E Mno3BOJIAOT MCMosib30BaTb
OOMNOJTHUTENbHOE rnporpaMmMHoe obecneyeHune ans pacwmpeHms

dYHKUMOHANbHbIX BO3MOXHOCTEN ocuwmnnorpada. [Ana mcnonb3oBaHUSa onuumn
aKTMBMPOBATb MPOrpaMMHbIA KoY. Kaxaoh onumu COOTBETCTBYET CBOWM KJIHOY
aKTUBaLUMU.

M

Mo Bcem Bonpocam npumobpeteHns n GyHKUMOHMPOBaHUS onuuii obpallantech
Ha WEB-cant AO HNOPUCT (prist.ru) wnm wnHdOPMaUNOHHBIA pecypc
Texnoanepxku soft @prist.ru

MpumeyaHne
18.2.1 3anyck onymoHanbHoro NO
Obuwme Joctyn Kk O60MbWMHCTBY OMUMOHANbHbIX MOYHKUUIA OCYLLECTBASIETCS NyTeM
cBefeHuns HaxaTtma KHonku Option/Onumsa Ha acrnosioXeHHOW Ha rMnepeaHer MnaHenu

npubopa, nog 60KOBbIMM KHOMKaMN MEHIO.

Option

OYyHKLUN 1. Haxxmute kHonky Option/Onynuy.
naHenm

2. BbibepuTe goCTynHblE ONUMKN U3 HUXXHETO MEHIO.

Ecnn onuna He akKTuBMpoBaHa OHa BblAENAETCA CeEPbIM LIBETOM.
GYINSTEK 10k pts 2MHz = "1 Trig'd 06 Feh 2019 139

3. Ana nonydyeHus uHdOpMauMM MO WCMOSb30BaHMIO Bbl6paHHON onuun
obpaTUTeCh K pyKOBOACTBY MO 3KCMyaTauun AN BbiGpaHHoOM onuumu.
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19 3anucb/BbizoB

19.1 dopmaTt Panna nsobparkeHmmn

dopmaT DSxxxx.bmp nnm DSxxxx.png

CoaepxaHue Pa3smep usobpaxeHun amcnnesa — 800 x 600 nukcenen. OHOBbLIN LIBET MOXET
6bITb MHBEpPTUPOBaH (PyHKLMS SKOHOMHOIO pacxoga vyepHun). Kaxabirn dann
n3obpakeHnss NpoHyMepoBaH nocsegosaTenibHO oT DS0001 go DS9999.

19.2 dopmart panna ocumnnorpamm

Format DSxxx.lsf, CH1~CH4.Isf

Ocuwmnnorpammbl addeKTUBHO coxpaHstoTcsa B popmaTe LSF. 10T dhopmart
dannos ncrnonb3yeTca ANa COXpaHEHUS U BbI30BA OCLMSNOrPaMM, KOTopble
MOryT 6bITb MCNOMb30BaHbl ANS U3MepeHni ocumnnorpacdamm cepumn MDO-

72000E.
Tvn KaHl~4
ocumnnorpamm

OnopH

MaTtem
MecTto Curnanl~

COXpaHeHus Curnan 20

OnopH 1~4
CopepxaHue: [aHHble
JaHHble aHanusa.

CurHan Ha KaHane Bxoja

OnopHble ocunnorpaMmmbl

Pe3yn bTaT MaTEMATUUYECKUX BbIYUCIEHUN

@annbl OCUMANOrPpaMM COXPAHAKTCA BO BHYTPEHHEN MaMaTwu.
CoxpaHéHHble ocuuanorpamMmbl MoOryT ObiTb CKOMWMpPOBaHbI B
Ref. 1~4 pgna npocmoTpa Ha aucnnee. (Mpamon BbiBOA
OcuunnorpamMm W1~W20 HEBO3MOXEH).

OnopHble ocUMNAOrpaMMbl COXPaAHAKTCA BO BHYTPEHHEN nMaMAaTw,
otaenbHo oT W1~W20. OnopHble ocuunnorpammbl (Ref 1~4)
MOryT 6bITb BbiBEAEHbI Ha AUCNAen HanpsaMmyko C¢ nHdbopmaumen
06 amnauTtyae n yacrtote. Ref 1~4 nonesHbl 49 CONOCTaBNEHUS.
Mpoune ocumnnorpammbl (LSF 1 W1~20) AonxHbl 6bITb Bbl3BaHbl
B R1~4 g0 Ha4dana BbiBOAA Ha AUCMNEN.

ocuunnorpamMmm  MoryT 6bITb  WCMOSIb30BaHbl  ANS I'IO,D,DOGHOFO
OHKM COCTOAT M3 AAHHbIX MO BEPTUKA/IbHbIM N TOPU3OHTAJIbHbIM

ocumnnorpamMmm napamMeTpaMm, UMCNOoJib3yeMbIM OCLlMﬂﬂOFpaMMOVI Mo BCEN ASINHE 3aMNuncCu.
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19.3 dopmar pannos Tabnuy
®opmat DSxxxx.csv (GopMaT 3Ha4YeHUN, pa3genéHHbIX 3ansaTOn, MOXeET 6biTb OTKPbIT
B Tabnuuax npuioxenun ana paboTtel ¢ Tabnmuamm, Taknx Kak Microsoft
Excel). ®annbl CSV He MoryT 6bITb Bbi3BaHbl Ha ocuunnorpadax cepun MDO-
72000E.
®ann CSV mMoxeT 6biTb COXpaHEH KakK B pexunme AJIMHHOMK NaMsaTu, Tak B
pexunMme KopoTKon namaTtu: etanbHbii CSV, bbicTpbin CSV, AnnHHaa namMatb
(4n) OetanbHbin CSV n AN bbicTpbin CSV.
[eTtanbHbin CSV — coxpaHeHMe aMMINTYAHbIX U BPEMEHHbIX 3HAUEHUN
KaXxaon Touykun. Pasmep danna orpaHmueH 5000 Touexk.
BbicTpbin CSV - coxpaHeHmne TOJIbKO aMMINTYAHbIX 3HAa4YeHun Touek 6e3
NpUBA3KKN Mo BpeMeHU. Pasmep cdanna orpaHmyer 5000 Touek.
AN OJetanbHbin CSV - coxpaHeHWe aMManUTYAHbIX M BPEMEHHbIX 3HAYEHUN
KaXA0M TOYKM.
AN BbicTpbiin CSV - — coxpaHeHMe ToNbKO aMMINTYAHbIX 3HAUEeHUI Todek 6e3
NMPUBSA3KW MO BPEMEHMN.
Twn ocunnnorpamm CH1~4 BxoaHown KaHan curHana
OnopH1l~4 OnopHble ocuMInNorpamMmmsl
Math PesynbTaT MaTeMaTUyeCKuX BblUNCAEHUN
D0~D15 Lindposble kaHanbl
Becb CoxpaHeHue Bcex cUrHanoB OTOBpaXKeHHbIX a sKpaHe.
ancnnen
19.4 dopmaTt panna HacTpoek
®opmat DSxxxx.Setup (3akpbITbln hopmaT)
B daline HacTtpoek  COXpaHATCA, WM U3 Hero  Bbi3blBAOTCH,
HUXENPUBEAEHHbIE HACTPOMNKMU.
Copepxanune Cbop Pexxnm 3apepxkka
bl ey YacToTa AMCKpeTM3auum
Pexxnm BbI6OpPKHU OnvHHa namMaTtun
Oucnnen Pexnm MHTEHCUMBHOCTb KOOPANMHATHOM
MocnecseyeHne PELIeTKN
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BusyanbHble CBOMCTBA
ocuunaorpamMm

MHTEHCMBHOCTb OCUUINIOrpaMMbl

KoopanHaTHaga ceTka

KaHan LLikana PactarusaHue
KaHan CMelleHue
CBs3b Mpo6bHnk
NmnegaHc OcnabneHune npobHuka
NHBepTUpOBaHue BbipaBHMBaHue

lMonoca nponycKkaHus

Kypcop TOpW30HTanbHbIA Kypcop BepTuKanbHbIn Kypcop
Fopu3oHTanbHble eANHULbI BepTukanbHble eanHULbI

N3mepe- UcTouHMK OTobpaxeHune

Al CTpo6upoBaHue CTaTucTuka

BepxHuin-HunxHunin



Fopmn3oH MacwTtab

Tanb
Math NcToyHmkl lMonoxeHune
OnepaTtop EavHuua/ denenne
NcTouHnk?2 MaTtem Bbiki.
3anyck Twun OunbTp WyMma
NcToYHMK HaksoH
CB43b YpoBeHb
MepekntoyeHne Pexnm
duneTp YnepxaHue
YTunutbl A3bik PeXXM 3KOHOMHOro pacxoAoBaHUS
KHonka coxp. SERLTET
dopmaT daina 3BYK
Coxpa- ®opmMart daina nsobpaxeHuni dopmaT darina gaHHbIX
HUTb/
Bbl3BaTb
19.5 CospaHne/PenakTupoBaHue noanucu cdannos
®opmat CnpaBoyHbie dannbl U dalinbl HACTPOEK, COXPaHEHHbIE BO BHYTPEHHEN NaMSATH,
MOryT CHabXxaTbCs MHOXeCTBOM WHAMBUAYANbHbIX nognucen. [lognucu
MCNOMAb3YHOTCA A/ ONOPHbIX OCLMANOrpaMM M 3Ha4ykoB hannoB HacTpoek.
OYHKLUMN 1. HaxaTb kHonky 3ar / Bbi30B Ha nepegHen naHenu. San/Bus
naHenu
2. HaxaTb KHOMKY PegaktmpoBaTb MOANMUChL ¢harisia B PepakTup.
HMXXHEM MEHIO. noAMMCE
. Apneik anA
3. Ana Bbibopa danna OnoOpHbIX OCUMANOrpaMM UNU _
daina HacTpoek cneayeT HaxaTb KHOMKy [lognuck Kt
AN,
Moanunce Refl~4, Set1~20,CH1~CH4
ans
4. Ona Bblbopa npeayCTaHOBAEHHOMW noanucu crepyet .
HaxaTb  kHomKy  User  Preset/[lpegycTraHoBKu PERYCTaHOBKM
rnosib3oBartesisi B 60KOBOM MeHto 1 BbibpaTb Noanuchk. Lists
Moanuce ACK, ADO, ANALOG, BIT, CAS, CLK, CLOCK, CLR, COUNT, DATA,
DTACK, ENABLE, HALT, INT, IN, IRQ, LATCH, LOAD, NMI
PepaktnpoBaH 1. na peaakTUMpOBaHUSA WCMNOAb3YEMOW B HACTOSLWMUMN —
ne noanmcm MOMEHT NOAMMCM HeobxoAMMO HaXaTb  KHOMKY
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noaAnvch

N3meHUTb noanucs.

2. NMosaABnsaeTca OKHO pefaKTUpoBaHMS MOAMNUCK.



H
: Knaeuatypa

iR WMA AR ALK WMA AR AblE
BEeCcTH CUMBO,

Yaanutb
CUMBON

CoxpaHuTb
cervac

OTMeHa

I : £
CoxpaHuTe || CoxpaHuTb || CoXxpaHUTb Bocnp. Bbiseath PenakTvp.
M30BparKeHue hopmy HacTpOWKK hopmy YcTaHOBKKM noanuck

3. Vicnonb3oBaTb perynsaTop YcraHoBka Ansa Bbibopa
cuMmBoOna.

AECOEFGHIJKLMNOPERSTUVHEYZ

gbcdefehiiklmnopgrstuvwxyz

01234567353~

HaxaTb KHONKYy BBoA cnmBosia Ans Bblbopa undpsbl
nnum 6ykBbl. BeecTi CUMEO

ANns  ydaneHus 3Haka cneayeT HaXaTb KHOMKY

Ynanute cumBo. YRanutb

cCUMEBON

Ona co3gaHMa HOBOM noanMMCM W BO3Bpata B
npegblayliee MeHK  c/egyeT  HaXaTb  KHOMKY
PeagaktupoBaHue 3aBepLUEHO.

CoxpaHuTb
cenyac

OTMeHa [Ona oTMeHbl ornepauun M Bo3BpaTa B MNpeablayliee
MEHI0 CriefyeT Ha)XxaTb KHoMKy OTmeHa.

OTobpaxeHue [Ona oTtobpaxkeHns BbiI6paHHOM MeTKM Ha Agucnsiee

MEeTKU HEo6X0AMMO HaxaTb KHonky Label Display/OT1o6p. L. AP0
MeTKy B 60KOBOM MeHI0. MHAMKATOp Nos KHOMKOM Bkn  Bobikn
nepeksountca Ha BKJ1. [Ona OTKNIOYEHUA METKMU
HEeobx0AMMO MOBTOPHO Ha)aTb AAHHYI KHOMKY.

19.6 CoxpaHeHue

19.6.1 Tvn davna/UcTtouHnk/HasHauyeHune

®dain UcTouHuUK HasHaueHue

HacTtpoiku naHenn e HacTponku nepeaHen BHyTpeHHAA namMaTb: Setl~Set20

(DSxxxx. Setup) naHenu
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dannoBas cuctema: Auck, USB-HakonuTenb



HaHHble
ocuunaorpamMm e KaHanbl 1~4 BHYTpeHHAa naMaTb: OnopHas
(DSxxxx.Csv) ocumnnorpamma Refl~4, Wavel~Wave20

e PesynbTaT
(DSxxxx.lIsf)

MaTeMaTU4ecKmnx darnoBas cuctema: Auck, USB

(CH1~4.Isf, BbIUMCIIEHUI
REF1~4.lIsf,
MATH.Isf)* * OnopHas
e @ay ocumnnorpamma Refl~4
e DO~D15!
e Bce BbIBOAMMbIE HaA
AUcCnaen
ocuMNIorpamMmmal
N306paxxeHne e W306paxeHune aucnnes ®dannosas cucrtema: Auck, USB

avcnnes
(DSxxxx.bmp/png)
(Axxxx1.png)**

*B kaTtanore ALLXXX coxpaHsitoTCS BCE BbIBOAMMbIE Ha AUCMJIEN OCUNMANOrPaMMbl.

** CoxpaHeHue B kaTanore ALLXXX npu HasHayeHUu Ha KHonky Coxp. dyHKLUMN COXpaHeHUs
OCUMNNIOrpaMMbl, YCTAHOBOK MU/M BCEX OCLUMAIONPaMM Ha 3KpaHe.

19.6.2 CoxpaHeHune n3obparkeHumn
OYyHKLMUN 1. na coxpaHeHus Ha USB-HakonuTenb cneayet noAKAUYUTb MepeaHni
naHenm ycTpoiictBo USB Kk COOTBETCTBYHLWEMY MOPTY Ha NepeaHen

naHenn. Ecnn BHewHee yctponctso USB He MoAKAKOYEHO, <

n3obpaxxeHnsa 6yayT coxpaHeHbl BO BHYTPEHHEW NaMAaTu.
BHMMaHMe: B HacTosiwee BpeMs AOCTYMEH TOJIbKO OAWH
BXO4 AN NOAK/I0YEHUs, NepeaHnii nnm 3agHun.

2. HaxaTb KHONKY 3anuce/Bbi30B Ha nepefHei naHenu.
3. HaxaTb kHONKY COXpaHUTb N306pa>KeHne B HUXKXHEM MEHIO. CoxpaHuTb
n3obpaKeHMe

4. HaxxaTb KHONKy @opmart ¢avizia n Bolbpate TMN darina PNG BT

mnn BMP. Png
BapunaHTbl DSxxxx.bmp, DSxxxx.png

5. HaxaTb KHOMKY besbii 3KkpaH AN NEpeKlovYeHUs pexuma Benmiii akpan
3KOHOMHOIM0O pacxofa 4YepHun B rosoxeHne On/Bkn. wnu Bkn  Bbikn
Off/Bbikn.
benbivi 5KkpaH BK/IIOYEH benbivi sKkpaH BbIK/IIOHEH

CUINSTEK 106 ois 2w = % e Sora GUINSTEK 101 ot ez U Trigd 0 Fo

@opar danna
Prg

6. Ana coxpaHeHns wusobpaxeHus Ha Aucniee B KayecTse CoxpatuTe
danna unsobpaxeHna cnegyeT HaxaTb KHOMNKY CoxpaHuTh ceuac
ceriyac B 60KOBOM MeHIO0.
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Image save to USB:-DSHBBAG6.BHMP conpleted!? ]

BHumMaHne CoxpaHeHus dalina He Npou3oWaET, eCnM NUTaHUEe OTK/IYEHO WIn

iR ycTpoiictBo USB yaaneHO A0 MNosiB/ieHUS COOOLIEHUS O 3aBEpPLUEHUMU
— npouecca.
dainnosble ans peaakTupoBaHus COAEPXNMOIro HaKonMUTEeNbHbIX

Ytunutel USB  yctpoiicte USB  (cospgavue/ ynaneHvwe/ nepeMMeHOBaHMe JTMAATEL

¢dannoB 1 nNanok) wan gns pegakTMpoBaHus nyTen K dannam,
MPUHATBIM MO YMOJYAHWUIO, CNeayeT HaxaTb KHOMKY YTuanTbl
¢ariszioB B 60OKOBOM MEHIO.

thannos

19.6.3 DYHKLUNOHaNIbHOCTb KHONkn COXP.
O6bwue KHonka HardCopy/CoxpaHuTb. MOXET 6biTb Ha3HauyeHa A/ HEeNnocpeaCcTBEHHOIo
cBeneHus BbIBOAA MHdOPMaLMM Ha nedatb WM ANS COXPaHeHus. Byayun HasHavyeHHoOWM

ONsl COXpaHeHus, HaxaTue Ha kHonky HardCopy. nmpuMBOAWUT K COXpaHEHWto
BblbpaHHOro napametpa (KaptuHka, CurHan, YcTtaHoBKKM, Bcé BblwleykasaHHoOE
OAHOBPEMEHHO) 3KpaHHOro m3obpaxeHus Ha ycTtponcrtese USB, wam npu ero
OTCYTCTBMM BO BHYTPEHIOK NamsaTb ocumnnnorpada. .

19.6.3.1 HacTtpoiku pexxuMa neyaTtum

N306paxkeHns Ha sKpaHe MoryT 6biTb BbiBeAEHbl AN pacneyatku Ha bon

Obwne COBMeCTUMbli1 npuHTep PictBridge Print/Printer uyepe3 nopT yctpoiictBa USB.
cBeaeHnA Ocuunnorpadbl cepun MDO-72000E ocHalleHbl CrieuuanbHol KHOMKOM Print
ans obecrneyeHusa 6bicTpor n yaobHol nevatu. Anga 6onee sKOHOMHOIo pacxoaa
YEpHWS, WCMOSb3YEMbIX AN9 Kaxaonm onepaumn B pexume Print/Printer,
n3obpaxxeHnss MOryT 6biTb BbiBeAEHbl Ha MpPUHTEP NpU NoMowM ¢yHKkumm Ink
Saver (PeXnM 3KOHOMHOIr0 pacxonoBaHUS YepHun).
OYyHKLUN 1. Noagknount Kk ocumnnorpady 4yepe3 nopt USB-device Ha 3agHen naHenm
naHenu npuHTep ¢ pyHkumnen PictBridge.
OnHOBpeMEHHO  ucnosb3oBaHue  noptoB  USB-device wn  USB-Host
HEBO3MOXHO. Pabounm 6yaeT nepsbii NOAKAIOYEHHbIA NOPT.
NMpnMmeyvaHune

2. HaxxaTb KHOMKY YTUAuThl. -
Yrunurel

3. HaxaTe kHOMKy BB0oa/BblBOA B HUXXHEM
3KpPaHHOM MEHI0. Beoca/BeiBoj
4. B 60KOBOM MeHK HaxaTb KHonky [opT MopT YCTPOHCTB

ycTponctea USB un Bbib6paTtb MpuHTEp. USE ®
KomneloTep
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19.6.3.2 BbiBoa Ha neyaTtb

1. HaxaTb KHOMKY YTUANTHI. m

2. HaxxaTb KHOMNKy KHorka Coxp. B HUXHEM MEHI0.

KHonka Coxp

3. na BblbOpa COXPaHEHUS CredyeT HaxaTb KHOMKY DyHKUMA

®yHkumns Ha 60KOBOM MeHto, BbibpaBs [leyaTs. MevaTk
i CoxpaHuTb

4. [lna BblBOAA KOMUM 3KpaHa Ha nevyaTb HaxaTb KHOMKY

HardCopy/CoxpaHuTsb.
DKOHOMMUS Ons WHBEPTUPOBaHUS LuBeTa COXpaHsIeMOro nnm R
pacxoza neyaTatroLwerocs mnlobpaxeHus aucnnes crepyetr NOBTOPHO B
yepHun HaXxaTb B OGOKOBOM MeEHIO KHOMKY pexumma benoro skpaHa,

npuBeas peXxuMm B nonoxeHne Bkn naun Bbiki.

Benbin aKpaH BK/IIOYEH Benbin akpaH BbIKAOYEH (CTaHAAPTHbIN)
(MHBEPTUPOBAHHbLIN)

GUINSTEK 10k ot=

19.6.3.3 CoxpaHeHue

Obwue Ecnn Ha kHonky HardCopy/Coxp. Ha3HauyeHa @QYHKUMS COXpaHeHus 3TOo

cBeAeHuns O3HayaeT 4YTO MNpWU HaXaTuu AAHHOM KHOMKW 6yaeT BbINOIHEHO COXPaHEHue
KapTUHKW, OCUWMANOrpaMMbl WAN  TeKyLWMX HaCTpoeK B 3aBUCUMOCTU OT
HacTpoeK.

OyHKLMU 1. Ana coxpaHeHua Ha USB-HakonuTtenb crepyet

naHenu NOAKNOUNTE yCTpoicTBO USB K COOTBETCTBYHOLLUEMY

nopTy Ha nepeaHen wunmM 3agHen naHenu. Ecnum
BHewHee ycTponcteo USB He noakntoyeHo, dann
6ynet COXpaHeH BO BHYTpPEHHel namsaTu.
BHMMaHMe: B HacToslwee BpeMsa AOCTyneH TO/bKO
OAMH BXOA4 ANSA NOAKOYEHUNS, NepeaHnin unun 3agHuin.

2. HaxaTb KHOMKY YTuauTsl. m

3. HaxaTtb kHonKy KHornka Coxp. B HAXHEM MEHIO.

KHonka Coxp

4, Ina Bbi6bopa COXpaHeHUs cneayeT HaxaTb KHOMKY DyHKLMA

QOyHKUMS Ha 6OKOBOM MeHto, BbibpaB CoxpaHuTb. TG s
| CoxpaHntbe
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Bbi6op
dopmaTa
KapTUHKMN

SKOoHOMUA
pacxoaa
yepHun

19.6.4

OYyHKLUN
naHenmu
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5. Ans Bblbopa Tuna daina KoTopblii HyAeT coxpaHeH

CurHan
YcTaHOBKK
Bce

CoxpaHuTbe

Ha skpaHe oTob6pa3uTcsa BcrnsibiBaowme coobuwieHne o6 ycrnewHoM CoxpaHeHuu

HeobxoanMo HaxaTb KHonky CoxpaHuTb W BbibpaTb
TmMn danna.

Tun danna: KapTuHka, ocumniorpamMmma, HacTpOWKM,
BCE.

6. Haxxmunte kHonky CoxpaHuTh Ans coxpaHeHus danna.

danna.

l Inage saved to USB:-DSH197.BHP. ]
Mpumep:

1. Anqa Bbibopa dopmaTa darnna KapTUHKM HeobxoauMo
HaxaTb KHonNKy @opmaTt Pariia B 60KOBOM MEHHO.

®opmaTt: BMP, PNG

Ons  nHBepTUpoBaHMSA  LBeTa  COXPAHAEMOro  Wiau
rneyaTtatoLierocs n3obpaxeHuns aucnnes cnepyer
MOBTOPHO HaxaTb B OOKOBOM MEHK KHOMKY pexuMma
Benoro skpaHa, npuBeas pexuM B nonoxeHue Bk wau
Bbikn.

Benbin aKpaH BK/IIOYEH
(MHBEPTUPOBAHHbLIN)

DopHat dhaitna
Png

GWINSTEK 10k otE iz

Eensii skpan
Bkn  Bekn

[

\/ N \/ \J/ \ | Coxpanurs

Yrunurel
dannos

a

| I Sotus @ 0.000s )|

CoxparmTs
bopuy

CoxparmTs
HACTPOMKH

Bocnp.

dopy

dopmy || HacTROKN

CoxpaHeHue Ocuunnorpamm

1. Ans COXpaHeHunsa Ha BHELUHWUN
USB-HakonuTenb cneayet MOAKAUYMUTbL YCTPOMCTBO K
COOTBETCTBYKOLWEMY MOPTY Ha nepegHen wnn 3agHemn
naHenwu.

BHMMaHMe: TONbKO OAWH BXOA4, MepeaHuin WUnu 3agHui,
[OCTyrneH Ans oA4HOBPEMEHHOro NOAKJ0UYEHUS.

2. HaxaTb KHONKY 3ar/Bbi308 Ha nepeaHen naHenu.

3. HaxaTtb kHonky CoxpaHuTb (OpMy CUrHasia B HUXKHEM
MEHI0.

4. BoibpaTb /13 B 60KOBOM MeEHI0.

Buissats | Pepaktup. . e
[ e—" Coxparus | | Coxpanns
aobpakeHise

| CoXpaHUTb

KapTuHiy

DopmMaT aiina
Png

Eenbii skpaH
Bkn Beikn

Benbin akpaH BbIK/AOYEH (CTaHAAPTHbIN)

DOpMAT chaiAna
Png

Bensif 3tpan
Bin  Beikn

| Coxpannms

CoxpaHuTb
hopmy




NCTOYHUK: KaHl~4, MaTeM, OnopH1l~4,

5. HaxaTb B (BHYTpeHHsIa naMaTb) win B ¢asin n BoibpaTtb B

OnopHL

MeCTO ANd COXpPaHEHUA.

B OnopH1~4, CurHanli~4

B dann ¢dopmartbl: LSF, Detail CSV, Fast CSV, LM Detail CSV, LM Fast CSV

6. HaxaTtb KHOMKy CoxpaHuTb cesyac ansi noaTBepXAeHus R
coxpaHeHusl. Mo OKOHYaHMK B HMXKHEN 4acTu aucnnes ceiiuac

nospnseTrca cooblieHune.

Haveform save to Disk:-DSBBEAL.CSV conp leted? ]

BHuMaHue Qann He COXpaHUTCA Npn OTKIKYEHUN NUTaHUA WUNIWN yAaneHUU

A ycTporictea USB po nosBneHus cooblweHns O 3aBeplueHumn
— npouecca.
YTunuTol Ona  pepakTMpoBaHMS  COAEPXMMOro  HaKOMUTENbHOro N—
dannos USB  ycTporicteBa USB (co3ganusi/ yaaneHusi/ nepeMMeHoBaHus darinos
dannoB n nanok), cneayetr HaxaTb KHOMKY YTuautbl
¢ariios.
19.6.5 CoxpaHeHMe HacTpoek
OYyHKLMN 1. ng coxpaHeHuss Ha BHewHwun USB- HakonuTenb crepyert
naHenm NOAKNOUNTE YCTPOMCTBO K COOTBETCTBYHOLWEMY MNOPTY Ha
nepeaHem unm 3a4Hen naHenu.

BHMMaHWe: TONbKO OAWH BXO4, MNepefHuii UNn 3aaHui,
[OCTYyNeH A/ OIHOBPEMEHHOMO NOAKJIIOUEHMS.

2. HaxaTb kHonky 3an / Bbi30B Ha nepeaHei naHenu.

3. HaxaTb KHONKY COXpaHuUTb HACTPOUKM B HUXKHEM MEHIO.

CoxpaHuTh
HacTpPOMKKW

4. HaxaTb KHOMNKY B (BHYTpPEHHS NamMaTb) unu B ¢aria n
BblbpaTb MeCTo A/11 COXPaHEHMS.

B YcT1~20
B dann DSxxxx.set

5. Ana noATBEPXAEHUS COXPaHEHUS cfefyeT HaXaTb KHOIMKY
CoxpaHutb ceridac. N0 OKOHYaHUU B HUXKHEN 4YacTu 3KpaHa
aucnnes nosiBUTCS cooblueHune.

CoxpaHuTb
cenyac

Setup save to Disk:/DSHAAL.SET completed!? ]

BHMMaHve ®ann He COXPaHWUTCA MNpu OTKAKYEHUW MNUTAHUA WAW yAasEeHUn
R yctponctBa USB po nosBneHusa coobuleHns O 3aBeplieHumn
S npouecca.
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UsB Ons pepaktmpoBaHus cogepxumoro USB dnew-Hakonutens

dannosble (Co3panusa/Ypanenus/ [NepenmeHoBaHus GakaoB M Nanok)

YTUAUTBI WM Anst HacTtpomkm nytm GannoB cneayer HaxaTb KHOMKY
®arinoBble YTUIINTBI.

YTUNUTBI
thannoe

PenaktnpoBaH YTo6bl oTpesakTMpoBaTb noanuch dalina HacTponKkK, cneayer PeaakTup.
ne MeTokK HaXXaTb KHOMKY PeAakTupoBaTh MoAnucs. noAnUck

19.7 Bbi3oB
19.7.1 Tun ®ainna/NUcrouHnk/Ha3zHaueHue
dann UcTouHMK HasHauyeHue
[MaHenb ycTaHOBOK MO e 3aBoackue HacTpolhku  [lepeaHsas naHenb
YMOJSI4aHULO rno yMO4aHuto
OnopHas ocuwunsorpam- e BHyTpeHHSS NaMAThb: MNepeaHsas naHenb
Ma Refl~4
MaHenb HacTpoek BHYTpeHHAa naMaATb: MepenHssa naHenb
(DSxxxx.set) S1~S20
dannosas cuctema:
Ownck, USB
[aHHble ocumnnorpamMmm
(DSxxxx.csv) e BHYTpeHHAA nMamMaTb: OnopHas ocuunnorpamma 1~4
(DSxxxx.Isf**) Wave 1~Wave20
(CH1~4.Isf, REF1~4.Isf, | @paiinosas cucrema:
MATH'Sf)* Juck, USB

*¥Bbi3oB ALLXXX 13 kaTtanora. ALLXXX.csv He MOXeT 6bITb Bbi3BaH B ocuunnorpade.
** @annbl Detail CSV, LM Detail CSV u LM Fast CSV He MoryT Bbi3BaHbl B ocuunniorpade.

19.7.2 Bbi30B HaYanbHbIX YCTAHOBOK npubopa
®OyHKUMKM naHenn 1. HaxaTb KHOMKY HayasibHbii AT e
YCTaHOBKH. YCTaHOBKM
2. DKpaH 0B6HOBWUTCS, BCE HACTpPOMKK npubopa BEpHYTbCA K 3HAUYEHMUIO MO
YMON4YaHuio.
CopepxaHue [anee nokasaHbl 3aBOACKNE HACTPOMKU MO YMOYAHUIO.
HacTpoek
C60p AaHHbIX PexuMm: Bbibopka Pexxnm XY: BbIKJI.

OunckpeTnsaumnsa: B peanbHoM YacTtoTa auckpetusauun: 2 Iy,
BpeEMeHN

Undposon dunbtp: BbIKI OnvHHa namaTu: ABTO

Ovcnnen Pexxum: BekTop MocnecBeyeHue: 16 Mc
MHTEeHCUBHOCTb NHTEHCMBHOCTbL KoopaMHATHOM ceTku: 50 %)
ocumnnorpamm: 50 %
LiBeT BU3yanmsaumm KoopavHaTHas ==
OcuunnorpaMmebl: ceTka: lNMonHas

OOHOTOHHBIN
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KaHan MacwTab: KAH1: Bkn
100 mB/Oden

CB43b: NO NOCTOSIHHOMY TOKY WMnegaHc: 1 MOM
NHBepTUpoBaHMe: BbIKk. Monoca nponyckaHusa: MNMonHas

PactarmsaHue: MonoxeHune: 0,00 B
Mo YPOBHIO 3eM/n

MpobHMK: HanpsXeHune Ocnabnenune npobHuka:1x

BbipaBHMBaHMe 0 C

Kypcop FopusoHTanbHbIn Kypcop: BepTukanbHbin Kypcop: Bbikn
Bbikn

N3mMepeHue NcTouHmkl: KAH1 NcTouHmnk2: KAH2
O6nacTb: nonHas OTobpaxeHue: Bbikn
BepxHui-HuxHun: ABTo Cratucrtumka: Bbikn

CpegnHee n CKO Bbibopku: 2

Fopu3oHTanbHbIM MacwTtab: 10 mkc/den

MatemaTndyeckne WNctoyHmk 1: KAH1 OnepaTtop: +
BbIUNC/IEHUSA

NcTouHunk 2: KAH2 MonoxeHune: 0.00 Aden
Eavnnua/Aenenne: 200 MB Mar.: Bbik/.

Tect Mpunoxenune: Go-NoGo
3anyck Tun: Mo dpoHTy NcTouHunk: KAH1
CBa3b: Mo NocToAHHOMY ToKy [lepekntoyeHue: Bbiki.
OunbTp: Bbiki. OunbTp WymMma: Bbik.
HakNoH: NONOXUTENbHbIN YposeHb 0,00 B)
Pexknm: ABTOMaTMYECKUN YaepxaHune: 10,0 Hc
YTunuThl S3bIK: Pycckui KHonka COXP: CoxpaHuTtb
DKOHOMHbIN pacxod dyepHun: ®opmart danna: BMP
Bbikn.
CoxpaHuTb KakK: KapTUHKY 3BYK: Bblkn
CoxpaHeHue/ ®opmaT danna nsobpaxeHunsa: dopmat danna AaHHbIX: LSF
BbI30B Bmp
Mounck Mounck: Bbikn
CermeHTbl CermeHTbI: BbIkn
19.7.3 BbizoB OcunnnorpaMmmbl
OYyHKLMK 1. [Ing BbI3OBa ocumnaorpamMmbl U3 BHeLWHero Hakonutens USB
naHenu cnepyeTr nMoOAKMUUTL YCTPOMCTBO K COOTBETCTBYHOLWEMY
nopTy Ha nepeaHemn nnm 3aaHen naHenu.

BHuMMaHMe: TONbKO OAWH BXOA4, nepe,qHMM U 3aAHuN,
AOOCTyneH Ana ogHOBPEMEHHOIO NOAKJTIOYEHUA.

2. OcumnnorpaMMmbl cneiyeT COXpaHsATb 3apaHee.

3. HaxaTb KHOMKY 3anuck / Bbi308.

4. HaxaTb KHOMKYy Bocrp. ¢opMy B HUXHEM MeHi. [osBuTtcs Bocnp.
MeHI0 Bbi30B. chopmy
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5. HaxaTb KHOMNKY U3 (M3 BHYTPEHHEN nNamMsaTvn) WNn 13 ¢gaina v 1_'f‘=__
BbI6paTh MICTOYHMK BbI30Ba. sprat

M3 canna

Y3 BHyTpeHHes Wavel~20
namsitu

N3 dbanna* Lsf, Fast csv

*¥BbyayT AOCTynHbl TONbKO anabl C TeKywmMm nyTtem, B TOM u4ucne dannsbl,
coxpaHéHHble B KaTanore ALLXXX.

@®annbl ALLXXX.CSV He MoryT Bbi3BaHbl B ocuunnorpade.
Tonbko dannbl Fast CSV MoryT 6bITb Bbi3BaHbl B ocuunorpade.

6. Heobxo0amMMo Ha)aTb KHOMKY To M BblbpaTb NOBTOPHbIN 5
BbI30B OMOPHOWM OCLMINIOrPaMMblI. —

B OnopHble 1~4

7. 0na Bbi30Ba OCUWMAMIOrpaMMbl CriefyeT HaxaTb KHOMKY
Bbi3BaTtb. Belamare
®dainnosble Ans penaktupoBaHus coAep>XMMoro Hakonwutena USB cneayet VR
yTunutel USB  HaxaTb kHonkm Co3paTtb/Yaanutb/ lNepenmMeHoBaTb dainbl U paiinos

rnanku, a Asas HacTporku Nyt danna crenyeTt, HaxaTb KHOMKY
@arisioBble YTUIINTEI.

19.7.4 Bbi30oB HacTpoek

OyHKUMKM NnaHenn 1. [ng Bbl30Ba HaCTpoeK M3 BHewHero Hakonutena USB cnepyet
NOAKNOUNTE YCTPOMCTBO K COOTBETCTBYHOLWEMY MNOPTY Ha
nepeaHen naHenw.

2. HaxaTb kHonky 3anuchb /Bbi30B.

3. HaxaTb KHOMKY Bbi3BaTtb YCTaHOBKN B HUXKHEM MEHIO. BbisBaTb
¥cTaHOBKKW

4. Ina oOCyLwecTB/AeHNs Bbi30Ba YCTaHOBOK M3 dakna cnegyert
HaXaTb KHOMKY M3 BHYTPEHHEN naMsiT WIW KHONKY M3 ¢aina v
BblbpaTb MECTo COXpaHeHus.

N3 Set 1~20
N3 dpanna  DSxxxx.Set (USB, Disk)*

* ByayT AOCTYMHbI TONbKO anbl C TEKYLLMM NyTEM.

5. HaxaTb KHOMKY Bbi3Batb cesyac pna noaTBepXAeHUs Bbi30Ba.
Y B
Mo OKOHYaHWM B HUXHEW YacTu Aucnies nosiBAseTcs SRS

coobueHune.

Setup recalled from Setl!? ]
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darnosble
yTunutel USB)

PepakTunpoBaHune
noanncu
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BHMMaHue Tlpn OTKAOYEHUUM MUTaHna wnm ussnedeHmn npusoga USB po
OKOHYAHMA COODLLIEHMS O 3aBeplleHUM MpoLecca CoXpaHeHus
— daiina He NpomM3onNaér.

Ona pepakTupoBaHMA coaepXuMoro Hakonutena USB cneayet
HaxaTb KHonku Co3gaTtb/Yaanutb/ [llepevMmeHoBaTb danabl Wu dpaiinos
nanku, a ANns HacTpomkm nNyTu danna cnegyer, HaxaTb KHOMKY
Yrunutel ¢aiinos.

YTUNUTbI

Ana pefakTMpoBaHMS MOANUCK METOK (haiiyioB HACTPOMKK cneayeT |y
HaXXaTb KHOMKY PeAakTMpoBaTh MOAMUCh. noanMce



20 OnopHble ocuuniaorpaMmmbl

20.1 BbiBOA Ha 3KpaH OMNOPHbIX ocuuasorpamMm
OYHKLUMN MapaMeTpbl OMOPHOM OCUWMNIOrpaMMbl AO/XKHbLI 6bITb COXpaHeHbl 3apaHee. [Ans
naHenun 6onee I'IO,CI,DO6HOFO OonncaHma nopsaakKka CoxpaHeHUAa ocumnnorpaMMm B Ka4decTBe

onopHbIX — obpaTtuTtech K pasgeny 17.6.4.

1. HaxaTtb kHOnKy OfTOPH Ha nepeaHei naHenw. @

R1 Beikn

2. Mpn  HaxaTmax KHOMNOK RI~R4 B HUXHEM MEHI0
COOTBETCTBYOLWAA oOnopHasg ocuwuasiorpamMma nepexoauT :I;
MeXAy BK/TFOYEHHbIM N BbIK/IIOYEHHBIM COCTOSAHUAMM.

(3) Ben
£25-Jan-13
22:40:46

Mpn nepesoae R1~R4 B coctosHne ON/BKJ1 oTKpbiBaeTcs
COOTBETCTBYlOLLLee 6OKOBOE MEHI0.

3. Echm dyHKumMs  Bbi30Ba  OMOPHOM  OCUWJIJIOrPaMMbl

BK/IlOYEHA, HO HEe aKTMBHA, MEHI0 OMOPHbIX OCLMI0rpamMmm \L

MOXET ObITb OTKPbLITO HaXXaTUMEM COOTBETCTBYHOLLEN KHOMKMU e

R1~R4 B HUXXHEM MEHIO. 25-Jan-13
22:40:46

n
OnopH1

FOpU3OHT.
L

-1

PepaktupoBsari
Apnelk

DeTann onopbl
|

@ Coxpannte
B dain

Onga  pepakTMpoBaHWS  BEPTUKANIbBHONO  CMElWeHUs  unm
MNepemelweHne napametpa HanpsikeHue/[en cnegyetr MOBTOPHO HaxaTb B BepTHKasnbHas
no sepTukananm 60KOBOM MEHI0 KHOMKY BepTunkasibHas 500mv/div

Onsa penakTupoBaHMa MnapaMeTpoB creayeT WUCMosb30BaThb

perynsaTtop YCTaHOBKa.

MNepemeweHne Ansa pepaktuposaHus Bpemsa/[en wnAnM  ropusoHTasbHOro FOPM3OHT.

no cMelleHnsa B 60KOBOM MeHI0 c/ieyeT NOBTOPHO Ha)aTb KHOMKY .

ropusoHtanu [opu30HT. [N penakTMpoBaHWA MNapaMeTpoB WCMO/b30BaTb
perynsatop YcraHoBKa.

MpocMoTp Haxxatnem kHonkwn [Jetaaun onopbl NHdopMmauma o6 OnopHbIX

MHbOpMaUMKM  OCcuMINOrpaMMax Ha 3KpaH aucnnaes BbiBOAUTCS MHpopMauus OeTtanu onopkl
06 onopHbIX 06 OMOpPHbIX OCUMASIOrPpaMMax.

ocumnaorpamMm

ax

MoapobHble AaHHbIe YacTtoTa auckpeTtmsaumn, AnmHa namaTtn, daTta
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PepakTnpoBaH 4YT0o6bl OTpedakTupoBaTb noAnucb anaos, cneayeT Ha)XaTb
ne MeToK KHOMNKY PegakTupoBaTtb SpPJbiK.

CoxpaHeHue [N COXpaHEHUS OMOPHbIX OCUMANOrpaMM creayeT HaxaTb J—
OMOPHbIX KHONKY CoxpaHuTb B ghakis. S
ocuMINorpaMm
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21 AHanusartop cnekrtpa

21.1 Ovcnnen aHanun3saTopa
;I:g:::: TN nHK_i HavanbHas n KOHé;ﬂ
Tun yacroTa nonockl o630pa
CNeKTOrpaMMail
U
‘| | '| || _OCHOBH9P’|
B0 g YA ‘5'n. i |‘ ) i |‘ i " YT aAncnnen
l"F\”W}'"I‘;ﬂ i 1’ "‘W i *')@!TM B \"IW )k: i Iy ﬂﬁm‘n | il Wu'i’# \ Mu' \W 1|!Ha,{.1'1|‘(ﬁ’ },ﬂu{.ﬁ W it J‘| |, ;T hw'd"‘('érllfufl,ii'\lﬂ.fL,’hHn,'T "“lr' ‘r.f'!J“h‘ W
MukoBbie T
M3MepeHusn

McTo4YHMK curHana

NHdopmaumnsa o yactoTe

NHdopmaunsa ob
amnanTyae

NHdopMaums o NMKOBbIX
3HaUYEeHnsAx

123

Start Frequency
CrapToBas 4yacTtoTa
Center frequency
LleHTpanbHasa yactoTa
RBW

Monoca nponyckaHua M4

AKTUBHbIM KaHan

2 . HHD iy

Mo3Munst HyeBOro ypoBHS

E NUKOBbLIN Mapkep

E TEKYLLNNA NMNKOBbIN
Mapkep

A o «TVBHbI NUKOBBII
Mapkep

LleHTpanbHana 4actoTa

Monoca o63opa

+£1.500M Hz

Stop frequency
KoHeuHasa yacToTa

Span: 25.888MHz
Span
Monoca o630pa

2AdB

[leneHve BepTUKaNbHOWN LWKasbl

lMokasbiBaeT HyfeBoe
nonoxenme saonb ocn Y (SP) u
T1n Tpaccol (N = Normal)

Overall: 3

Obuee kKonNnyecTso
0bHapy>XeHHbIX NUKOB (B
COOTBETCTBMU C NapaMeTpamu
dYHKUMM nouncka)



21.2 CoeaunHeHune

AHanusaTop crnekTpa UCnosib3yeT aHaloroBble pa3beMbl ocu,vmnorpacba.

HacTpoiika aHanMsaTtopa CnekTpa MOXHO BbIMOJSIHWUTb, BbIMOJIHSAS NOC/eA0oBaTe/bHbIE LWarn:
BbIOOpP MCTOYHMKA, HACTPOMKa TPaCCUPOBKWM C MOMOLLbIO CBSA3aHHbIX NMapaMeTpoB
obHapy>XeHns, HaCTpoMKa YacToT M gMana3oHa, HacTpoMKa TuUMna OKHa U 4YacTOTHOro
pa3peLlleHnst N HaKoHeL, HaCcTPOMKa BEPTUKANbHOWM LWKanbl.

21.3 Bbi60op MCcTOuHUKa CUrHana

Onepauunm c Haxxmute kHonky Option Option
rnepeaHe

naHenu

HaxXMnTe KHOMKY BXOAa B MEHIO
aHannm3aTtopa CneKTpa

Spectrum
Analyzer

HaxxmuTe kHOMKY Bbibopa MCTOYHMKA
CUrHana HMeToyHKK 1

KAH1

BbibepuTe NCTOYHMK curHana KAH1
KAH2
KAH3
KAH4

‘ MeToYHMK
KAH1

HaxMmunTe kHonky Quit ansg sbixoga B
npeablayliee MeHwo
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21.4 HacTponka Tuna cnekTrporpamMmmbi

Twnbl cnekTporpamMm

Normal Oncnnen HenpepblBHO 0OHOBNSETCSA C KaX/A0MN pasBepPTKOMN
MAX/MIT Hold Ha skpaHe oTtobparkaetcs MakCUMyM/MUHUMYM

Average YcpeaHeHue

Normal Max Hold

Min Hold Average

li b e kel gt L ".-'II' d 4 I bk _I|.‘.IJ 1."_ o |
[‘ 'Il.r‘lalllll Illf‘ll”.lll-II 'H‘. I]ll I'Ildlll.rl |IrII |II | | IFHF || II- IIIII.'I |F|_|I ll.ll i :I I'l.|.|| Ill Hl

Onepaumn  Haxmute kHonky Option

c Option

nepeaHewn -

naHenn -'f _\".
|I |
i |
o vy

HaxkxMuTe KHOMKY BXo4a B MEHI aHanu3atopa cnekTpa

HaxxmuTte onsa Bxoaa B MeHIo Bblbopa TMNa oTobpaxeHus
curHana

Spectrum
Traces

Bikntounte (ON) pexkum Normal Haxxas Ha KHOMKY pexuma.

Ona BbikntoveHnsa (OFF) pexuMa HaxXMuTe Ha KHOMKY ewe

pa3s Normal

On Off

Bikntounte (ON) pexkxum MAX Hold HaxaB Ha KHOMKY pexuMa.

Max Hold
On Off

Ona BbikntoveHnsa (OFF) pexuMa HaxXMuTe Ha KHOMKY ewe
pas3
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Bkntounte (ON) pexkxmum MIN Hold HaxaB Ha KHOMKY pexuma.

Min Hold
Ona BbikntodeHns (OFF) pexurMa HaXMMTe Ha KHOMKY eLle

On  Off
pas3
Bkntounte (ON) pexmm Average HaXkaB Ha KHOMKY pexuma. AVCIEED
Mcnonb3yiiTe NOBOPOTHbLIM NepektoyaTesnb ANs YCTaHOBKMU 64

On  Off

Heobxoammon Bam cteneHn ycpeaHeeHus 2...256.
Ona BbikntodeHns (OFF) pexuMa HaXMuUTe Ha KHOMKY eLle

pas/
Ona cbpoca Bcex HaACTpOeK M 3anycka pa3BepTKU Mo Reset
YMOYaHUIKO HaXXMUTE KHOMKY Spectrum
Traces
Mpumep T Trad 13 Feh Traces

Normal
On  Off

Max Hold
On  Off

Min Hold
On  Off

b aa Lo (e o] 3 G RN LG R Average
1]

S ==
off

Reset
Spectrum

Traces
n:

Monoca Amnnuryna AWG

21.5 Bbi6op cnocoba o6Hapy>xeHus
Onepauwnn c HaxmunTe kHonky Option Option
rnepeaHe
naHenn
[ns BXoAa B MEHI0 HAaCTPOWMKWM MeToAa Detection
obHapyXeHns HaxmuTe Auto

Mo yMonyaHuio MeTol 06HapyXeHUsa curHana Detection
YCTQHOBJ/IEH B aBTOMAaTUUYECKOM pEXUME

Auto

Manual
NS nepektoYeHnst B peXUM PYUYHOro Detection
(manual) pexuma obHapyXeHnsa curHana

OAHOKpPAaTHO HaXXMuUTe Ha KHornky Detection. Auto

Mpu NBTOPHOM HaXaTuW ONsATb 6yAET BKIOUEH Manual

pexum Auto

[ns Kaxaoro u3 pexmnMoB paboTbl pasBepTKu Sanp le
aHanusaTtopa nosib30BaTeNlb MOXET Bbl6paTbh +Peak

onuuko -Peak
Average

Ncnonb3yinTe NOBOPOTHLIN NepekatovaTenb
ans sbibopa onuunmn
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[nsa Kaxaoro u3 pexunMoB paboTbl pa3BepTKu
aHanmMsaTopa Nnosib3oBaTeslb MOXET Bbi6paTb
onuuto

Ncnonb3yrTe NOBOPOTHbIM NepektoyaTesb
ANnst Bblbopa onuunmn

[Ns KaXkaoro U3 pexuMoB paboTbl pa3BepTKM
aHanmMsaTopa Nnosib3oBaTeslb MOXET Bbi6paTb
onumio

V|CI'IOJ'Ib3y171Te I'IOBOpOTHbIVI nepeKkn4yaTesb
ansa Bbl60pa onunnm

Ona Kaxaoro U3 pexmMmos pa60Tb| pa3BEPTKU
aHaln3aTopa NoJib30BaTE/lb MOXET Bbl6paTb
onuuto

Ncnonb3yiTe NOBOPOTHLIA NepekayaTtenb
Ans Bbibopa onuunmn

21.6 YcTaHOBKAa LUEeHTPaJZiIbHOM 4acTOTbl
Onepauunmn Haxxmute kHonky Option

C nepegHen

naHenu

,D,J'IFI BXO4a B MEHIO YCTPAHOBKK 4aCTOTbl U MOJTIOChI
o630pa HaxmuTe

Haxmunte kHonky Center Ang yCTaHOBKM
LeHTpasibHOM 4acToTbl. B OTKpbIBLLEMCS MEHI0
YCTaHOBUTE AMana3oH N HaXXMUTe KHOMKY «BblBOP»

KHonkaMu BNpaBo - BIEBO MOJ/1Ib30BaTE/b MOXET
npon3Bectn 6osiee TOYHY HACTPOMKY YacTOThl.

Center Fregquency

BH1 ,HHH ,B88 H=z

Press "Go Back" key to exit.

HaxxaTe 3Tol KHOMKW 3a4acT B KayecTse
LEeHTpanbHON YacToTbl MMKOBYH YacToTy 3KpaHa

[ns Bo3BpBTa B NpeablayLliee MeHI0 HaXMuTe
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Max Hold
Trace
Sanple

Min Hold

Trace
—Peak

Average
Trace
Sanp le

Option

Spectrum
Analyzer

Freq & Span

Go Back

Center
S 1.0@vaHHz




21.7 YcTraHOBKa nNosocbl 0630pa

Onepauunmn Haxxmute kHonky Option Option
C nepegHen

naHenu Spectrum
Analyzer

Ons BxoAa B MEHHO YCTPAHOBKM YacToThbl U MOOCHI
o0630pa HaxMute

Freq & Span

HaxMmnTe Span 1 B OTKPbIBLUEMCS MEHIO BblﬁepMTe

Ananas3oH 4acToT Span

S 1.8888HHz

KHonkamu BrnpaBo - BJIeBO MNOJib30BaTe/lb MOXET
npounssectn 6onee TOYHYH HAaCTPOMKY YaCTOThl.

Span Fregquency

HH1 ,868 ,888 Hz

Press "Go Back" key to exit.

[ns Bo3BpBTa B NpeablayLliee MEHIO HaXMuTe

Go Back
21.7.1 YcTaHOBKa CTapTOBOM 4acToThbl
Onepaunn HaxmunTe kHonky Option Option
C nepegHen
naHenn

,U,)'IFI BXO4a B MEHIO YCTPAHOBKW 4aCTOTbl U MOJTIOChI
0630pa HaxMute

Haxxmute Start 1 B OTKpbIBLLIEMCA MEHIO Bblibepute

AnanasoH 4acTtoT Start

S 196.88kHz

Ha>xkMuTe Stop v B OTKpbIBLIEMCS MEHIO BblibepuTte
AuanasoH yactoT

S 10.808HHz
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KHomnkamu BnpaBoO - BJIEBO MNOJSIb30BaTE/b MOXET
npon3Bectn 60siee TOYHY HACTPOMKY YacTOThl.

Start Frequency
HH1 ,AHH ,HAA H=

Press "Go Back" key to exit.

[ns Bo3BpBTa B NpeablayLliee MeHI0 HaXMuTe

21.8 YcTaHOBKa AMana3oHa noJsiocbl NponycKkaHus
Onepaunu HaxmuTte kHonky Option Option
C nepenHem

naHenm Spectrum
Analyzer

[ns Bxoaa B MeHI0 HaCTPOMKKN MOJIOChI

NPOMNYyCKaHUsA HaXMuUTe Bandwidth

Monoca nponyckaHna MOXeT 6biTb HAaCTpOEeHa B " RBW Mode

COOTHOLWEHWM € nonocor o63opa. Auto

[na HacTpOWMKM 3TOr0 COOTHOLLEHUS HAaXMUTE Manual

Span: RBW 1 NOBOPOTHLIM nepekntovaTenem -

yCTaHoBUTe HeobxoamMoe Bam 3HaueHue. Span:RBW

BosmoxHbI ananasoH 5 000:1 ~ 1 000:1 108 : 1

OnbTEpPHATMBHO MOJIb30BaTE/b MOXET BbI6paThb " RBW Mode

pexum paboTtbl Manual (py4Hoit) Auto

Manual

YCTaHOBUTb C MOMOLLbIO MOBOPOTHOIO

nepeksno4vatens HeobxoaAnMoe eMy 3HauyeHune RBW
)25 . 888kHz

B 3TOM MeHI0 nonb3oBaTeslb MOXET BbibpaTb TUN N

OKHa aHanmsaTtopa crekTpa. Rectangular ‘

Hamming e

Blackman

21.9 Hacrpouka wkanbl AMnanTyaa
Onepaunu Ha>xmute kHonky Option Option
C nepepHe

naHenmu Spectrum
Analyzer
Ona Bblbopa Tuna wKanbl aManTyabl HAXMUTE
AmMnnuryaa

ans Bbl60pa M3MEHEHUA eANHNL USMEDPEHUA ABB RMS BepTHKanbHble

HaxmuTe IMHeHoe RMS SAUHULb]
dBm aEB RMS
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ONna U3MeHeHUs pa3pelleHns WKalbl «AMOAMTYyaa»
HaXxXMmuTe KHonky Ea/len n noBopoTHbIM

nepekyaTeneM yctaHoBuTe bpebyemoe QD o
3Ha4yeHue

En.fnen

[Na U3MEHEHUS NOMOXKEHNS HAXMUTE KHOMKY
MonoXeHne U NOBOPOTHbLIM NepekyaTenem
yCTaHOBUTE bpebyeMoe 3HauyeHne

MonoxeHue

KHonka AWG 3To 6bICTpas KHOMKa nepexoaa B
MEHI0 reHepaTopa NMpon3BOJSIbHOMN (POpMbl.

21.10 N3MmepeHusn

B aHanusaTope cnekTpa nonb30BaTeNto AOCTYMHbl aBTOMAaTUUYECKUIA NMOUCK NMUKOB U
KYPCOPHblE N3MEpPEHUS

21.10.1 NMouck nuka curHana

Onepaumn ¢ Bo BpeMs paboTbl aHannsaTopa CNeKTpa HaXxmuTe 7 )

o Mowuck
nepenHewn KHonky lMounck RS
naHenu

Haxxmnte kHonky Search ang aktmsaunu dyHKUMK

NMoncka Bkn

HaxkMuTe Ha KHOMKy cnocob ans BXxoda B MEHIO MoucKa
NMMKOB

MeTopn
Makc nMK

B 3TOM MeHI0 nonb3oBaTeNlb MOXET HaAaCTpPpOUTb KOJ1-BO

NnUKoB aAnga otcnexmnsanHuna 1...10 Makc numk

Q 1

M nopor -160...160 4B Mapor

0, 00dE

Bbl MOXxeTe HacTpouTb oTobpaxkeHne nHdbopMmaumm o cobbiTUn

lMocne HaxaTng Ha 3Ty KHOMKY Ha aAucnnee IMchopwlaan
0T06pa>KaeTc9| KO/1-BO NMNKOB ‘ M
WK

Mocne HaxaTus Ha 3Ty KHOMKY oTobpa)aeTcs 4acToTB r—
U YpOBEHb aKTUBHOIO NMuKa WHdopmauma

MeTkal Ik

Mocne HaXxaTus Ha 3Ty KHOMKY NoMb30BaTesb YBUAUT
Tabnmuy € akTyanbHbIMW NUKAMU. Peak Table

21.10.2 KypcopHble namepeHus

Bo BpeMs paboTbl aHanM3aTopa CrnekTpa HaxmuTe m
KHoMKy Kypcopsl

[nst BKIIOYEHUA FOPU30HTaIbHbIX KYPCOPOB HaXMute Fop. Kypcop
KHOMKY m
[ns BKNIOYEHUS BePTUKabHbIX KYPCOPOB HaXMuTe BepT. Kypcop

KHOMK
Y =

MNMonb3oBaTeNb MOXEeT 3anMcaTb CNEeKTporpaMMy aHanmsaTopa CnekTpa 4Yepes MeHK
3anucb/Bbi3oB Ha dnewky B Buae danna .csv
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22 leHepaToOp

Ocumnnorpadbl cepun MDO ocHalleHbl ABYXKaHalbHbIMW FEHEPATOPOM MPOU3BOSIbHOM
¢dhopmbl.
JoctynHble dopMbl curHana: Cunyc, MpamoyronbHuk, MMnynec, Muna, Wywm, Fayc u gp...

JocTtynHble popmbl moaynsaumm: AM, UM, CeunuposaHune, FSK.

BbIXO4HbIE rHE3a reHepaTopa HaxoAAaTCcs Ha 3agHen naHenm ocu.vmnorpad)a:

Kanan1l Kanan 2
|']‘° | 'ﬁ'\l
)/ ’Ilh . ||| ||
", . |
=

—
T R 1N
| W 1N

L~ o] -
¢ Ce
—— |
A cmmon Ay — e

N | a1 | Il e e T e
i = .

| — i WY G P W v S T

owtE e

Ouncnnen:
18k pts 1HEMS a5 ! Trig'd 24 Febr 5
Qutput Setup
B OH Hich ° - ) Hia ' Select
Freg: 1868080kt =n
Anpl ¢ SHEnUpp
Offset : 8.80dc [ Output
Phase: B.8° Oon Off
.U.HCHJ'IEFI reHepartopa
Load
5052 HighZ
Phase
1/Freq 8.8°
Pexxumbl _
18us (5] A.888s 0
reHepartopa GEN1 GEN2 State Disp

UTIL Go Back

Setup Setup OM
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22.1 Bbi6op kaHana

Onepauyunmn JenctBus KHonka

H>xxMnTte kHonkyOption

Option

B

Ha)XMnTe KHOMKY BX04a B MEHI0
reHepaTtopa AWG

Ha)MuTe KHOMKY HacTpolike BbixoAa
reHepartopa

Qutput

Setup

BbibepuTte BbIXOA reHepaTopa
P A P P Select

GEN1

Bkntounte (ON) / BoikntouunTte (OFF)

Bbi6epuTe conpoTuBNEHNE BbiX0Aa ! ond
oa

502 HighZ

22.2 Hacrpouka ¢dasbl

®a3a mMoxeT 6bITb HAaCTpoeHa ToNbKO Ha kaHane 1. KaHan 2 scerpna pabotaet ¢ ¢ason =0.

YcTaHoBUTe caBur no ¢dase

Phase
(-180...180)

S a8

KHonka 6bIcTporo Bo3BpaTa k ®ase

=0 g
22.3 HacTtponka ¢bopMbl curHana
Onepaunu BbibepuTe KaHan aAns HacTpomKu GEN1
Setup
GEN2
Setup
®opmMa curHana HaxmuTte kHonky Waveform / e

Qopma curHana

Sine
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YcTaHoBKa
amMnAnTyabl

133

B oTkpblBLIEMCS OKHe BbibepuTte Arbitrary
Gopuy curnan: —sne |
Square N
Pulse
Ramp
DC

Noise

Sinc
Gaussian
Lorentz
Exp. Rise
Exp. Fall
Haversine
Cardiac

[na HAacCTpOMKKN 4acTTbl U
aMNANTYAbl CUTHaNa HaXxXMuTe

Waveform
Settings

YcTaHOBUTE 4YacToTy User
188 nHz
1 H=z
18 Hz
188 H=z
1 kHz
18 kHz
1 HH=z
18 HHz

‘@ Frequency
188 .88kH=z

YcTaHoBUTE aMnaunTyay Amplituce

258mUpp

OkHO ocumnnorpada ¢ akTMBMPOBAHHbIM OKHOM HaCTPOWMKMU
amnnuTyabl

GWINSTEK 18k pts 188HSa s E I™  Aute 26 Jul
Amplitude

Anp litude
88.588 Vpp

Press "Go Back" key to exit.

e

Default
1.88Upp
= Go Back
T 18us a.908s | g

H;

[H]
g Waveform q )
5 Modulation Sweep Go Back

Anplitude

B8.258 Upp

Press "Go Back" key to exit. .
OKHO HaAaCTpPOUKKM aMNnTyadbl



CTpenkamu BNeBO BNpaBo Bbibepute Amplitude
paspsaa, B KOTOPbI XOTUTE BHECTU
N3MEHEHMS

Default
1.88Vpp
Go Back

Go Back

Bo3BpaT B npeapiayLlee MEHIO

YCcTaHOBKa CMeLleHns YCTaHOBUTE CMELLEHMNE .

8.8Vdc

OkHO ocumnnorpada ¢ akTMUBMPOBaHHbIM OKHOM HACTPOWMKU
cMeLeHuns

GWINSTEK 18k pts 188MSa s

Dffset
68.888 Vdc

Press "Go Back" key to exit.

DAl o somm e e S e S S e e e e et e e
Default
8.8vdc

Go Back

16us (%) @.8B@s |

s ®~ ) 0 -
(@ =188V & — 1bny © — 106ny [ = 106nV ) ;
gl Waveform . —
) Modulation Sweep Go Back

YcTaHoBKa cMelleHnd Offset
BA.868 Vdc

Press "Go Back" key to exit.

KHO HaCTpOMKK CMeLleHuns

CTpenkamu BneBo BNpaBo Bbibepute
paspsaa, B KOTOPbIN XOTUTE BHECTU
N3MEHEeHMs

Default
A.8vdc
Go Back

Bo3BpaT B npeablayliee MeHro
Go Back
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22.4

Mpumep AM
MOAYNALNU

BkntoueHne AM
MoAaynaALnn

YcTaHoBKa rny6uHbI
MoAyNsALUK

YacTtoTta Mmoaynsaumm

dopmMa

®a3za (Tonbko Ans
CUHYCOMAANBbHOIO
curHan)

CKBaXHOCTb

(Tonbko ans
WUMMYJIbCHOIO
CUrHana)

CummeTpusa (TONbKO
AN TpeyronbHOro
CUrHana)

135

AM Mmopynauuva

GWINSTEK 18k pts

SHAkSaS - ™ Trig'd

[ 2ns @B.6mes | @ &

Modulation Sweep

BboibepepuTe KaHan Ha KOTOPOM XOTUTE
BKIOUNTbL AM Moaynauuio

Bbibepute opmy curHana ana AM moaynsaumu

AM moaynauma nognepxupaetca Ha CuHyce,
MpsaAMOYyronbHUKE U TpeyrosibHMKe

3angute B MeHio Moaynsauums

Brntounte moaynsauunto (ON)

Bbibepute AM Moaynauuo

YcTaHoBUTE FYyBUHY MOAyNAUMM U3 Anana3oHa
0.0% ... 120.0%

YcTaHOBUTE 4acToTy U3 AnanasoHa 1Hz ...
200kHz

Bbibepute bopMy Moaynaumu

Ha Bbibop: CuHyc, MNpsaMoyronbHuk, Mmnynec,
Muna, Wym

YcraHosuTe da3sy curHana
-180.0° ~ 180.0°

YcTaHoBUTE CKBaXXHOCTb CUrHana
1.0% ~ 99.0%

YcTaHoBUTE CUMMETPUYHOCTb CUrHana
0% ~ 100%

17 Feb 2816 18:55:31

Modulation
On Off

AM Freq
188 .8H=z

Shape
Sine

Dutycycle

S 99.0x

Symmetry

S 100.0




YacTtoTa wyma

BbIxo4 13 MeHto Bbixog n3 meHto AM mogynsauunm
Go Back
22.5 ®M moaynauumsa
anMep oM MOAY ALY GWINSTEK 18k pts 1MSar s - ™ Trig'd 17 Feb 2816 15:21:13

[ [ 1ns (3 6.8R8s _]| N s
' Waveform

Sine Modulation Sweep Go Back

BknoyeHne ®M BbibepepuTe KaHan Ha KOTOPOM XOTUTE GEN1

MoAaynsaumnm BKAOUNTb AM Moaynauuno Setup

Bbibepute popmy curHana ana AM
MoAynAumm

Waveform
Sine
AM Moaynsaumsa nognepxupaetcsa Ha CuHyce,

MpssMOyronbHUKe U TpeyrosibHuKe

3anguTte B MeHo Moaynauums
Modulation

i 63

Brntounte mogynaumio (ON) Modulation

On  Off

Bbibepnte ®M moaynauuto

FM
HacTpoiika AeBnaLmm YcTaHOBUTE AeBMaumio B AnanasoHe
0.1Ty ..12.5Ml'y, Freq Dev
3.2kHz
YacTtoTta nMoaynauum YcTaHoBUTE 4acToTL MOAYNSALUMU B AMana3oHe -
req
1Ty ...200 kly 108 .8Hz
dopmMa Bbibepute popmMy curHana sh
ape
Ha Bbibop: CuHyc, MpsiMOYronbHUK, Sine
Umnynec, MNuna, Wym

®a3za (Tonbko Ans YcTtaHoBuTe a3y curHana
CUHYCOUAANbHOroO -180.0° ... 180.0°
curHan)
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CKBa>xHOCTb YCTaHOBUTE CKBa>XHOCTb CUrHana
(Tonbko ansa 1.0% ... 99.0%

MMNYNbCHOIo cmrHana)

Dutycycle
99 .8x

CumMeTpus (ToNbKO AN YCTaHOBUTE CUMMETPUYHOCTb CUrHana Crring
TPEeyronbHoOro curHana) 0% ~ 100% )

YacTtoTta wyma (TonbKo

ANS WwyMma) 1kly..10 Mly

BbIxoa 13 MeHto Bbixog ns meHio AM moaynsaumm
Go Back

22.6 Moaynsuma FSK (UMM)

GWINSTEK 18k pts SHkSass % ™ Trig'd 17 Feb 2816 16 :82:58

[ 28Bns [T B.66Bs _]| 1]

G| Waveform
1 Sine

BbibepepuTe KaHan Ha KOTOPOM XOTuUTe

BKNOUYNTbL AM mMoaynayuio GENT
Aynad Setup

Bbibepute popmMy curHana gna AM Waveform

MoAaynaumm Sine

AM Moaynsaumsa nognepxupaetca Ha CuHyce,
MpssMOyronbHUKe U TpeyrosibHuKe

3anguTte B MeHo Moaynauums
Modulation

Bkntounte mogynsuunto (ON)

Modulation Sweep

Modulation
On Off

BbibepnTe YacTOTHYO MaHHUNYASLUMIO

HacTpoinTe ckayoK 4acToThl
Hop Freg

188 .8H=z

HacTpoliTe yacTtoTy FSK Rat
ale
168 .8H=z
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22.7 KauaHue

GWINSTEK 18k pts 188KkSa s 17 Feb 2816 16:41:58

@ =258y . ) 16ns (@ B.68Es )

G|l Waveform )
1 Sine Modulation Sweep Go Back

i

BbibepepuTe KaHan Ha KOTOPOM XOTUTE GEN1

BKAOUMTE AM Moaynauuno Setup

Bbibepute popmMy curHana ana AM
MoAaynaunm

Waveform
Sine
AM Moaynsaumsa nognepxupaetca Ha CuHyce,

MpsAMOYyrosibHUKE U TpeyroibHUKe

HaxxMuTe KHOMNKY Sweep Ans BXo4a B MEHI0
Sweep

Bikntounte (ON) nnum Boikntounte (OFF)
pexum KadaHus

BblbunpeTe pexum KadaHus — JINHENHbIN

(Linear) nnn norapudmmnyecknin (LOG) Type

Linear

3apanTe CTapTOBYIO YacTOTbl A/ KayYaHus.
0,1Tu..25Mly

Start
1688 .8nHz

3apanTe KOHEYHYIO 4acToTy AS KadaHus
0,1Ty..25Mly

Stop
1.1kHz

[Ons 3apaHnsa UeHTpasibHOM 4acToTbl, OTCTyNa
OT LUEHTpasibHOM YacToTbl U BPEMEHU
KayaHusa, NnepenanTe Ha cneayoLyto
cTpaHuuy.

more
1 of 2

[aHHbIV pasaen coaepXuT anbTepHAaTUBHbIN
METOo/A, 33a4aHna NapaMeTpoB KayaHus.

3ajaliTe LeHTpasbHY0 4acToTy Conter
0,1Tu..25Mly 558 .8Hz

3apanTte OTCTyn B + M — OT LEHTaNbHON

Span
4acCTOThbl.

1.1kHz

SWP Time

B naHHOM cnyyae «—» byaeTt CTapToBOW
YacTOTOM @ «+>» KOHEYHOWN

-25 Mly, ... 25 Mluy
Bpewms pa6OTb| Ka4daHun4d 4acCToTbl
5mMkc .. 10 c 6BnSec
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22.8 CvurHan npomsBoJibHOU (pOpMbI

22.8.1 CospaHue curHasia npomsBoJibHOM (hOpMbl

18k pts - Bute 22 Febff =
100y Create New |

Initial Points

& 2

Function
Sine

Create

10

] Edit Load Save
Existing Waveform | Waveform

oK ‘

Go Back

Onepaunu c Bbibepute kaHan
nepegHemn
naHenm
Haxmnte Wavwform, 3aTtem BbibepuTe Arbitrary

HaxmuTte kHonky Waveform Edit ons Bxoga B MeHt0
peaakTUpoBaHUA

Haxmunte Ceate New ans co3aaHus HOBOro CMrHana Create

New

3ajanTe KOIMYECTBO TOYEK Ha CUrHan

Initial Points
2..16384 ea
HaxMuTe Function ana sbi6opa BCTPOEHHOr0O Function
CUrHana KoTopblii 6yaeT naMeHeH SPquIare | Sine
uUise

Ramp
Moise

Haxxmnte OK ana noaTeepxaeHuns oK

Create

22.8.2 PepakTupoBaHue CUrHasa npoumsBoJibHOW (popMbl

Ncnonb3yiiTe MeHIO «PefakTnpoBaTh CcywecTeytowee», 4Tobbl OTpeaakTupoBaTb
BHOBb C03,El,aHHbIl7I CUrHan n 3ateMm CCbOpMVIpOBaTb ero B COoTBeTCctBunm C BallmMmun
TpeboBaHMAMU. Bbl Takxe MOXeTe UCNO0Ab30BaTbh MEHI «PefakTMpoBaTh CyLleCcTByoLee»
O719 NPOU3BOJIbHbIX OCUMII0OrpaMM, KOTopble MOryT 6biTb noarpyxeH. CyliecTByeT ABa
OCHOBHbIX NMapaMeTpa, KOTopble€ MOXHO MCMNOJ1Ib30BaTb A4 pEAAKTUPOBAHUA OCUUNNOrpaMMm:
Normal Edit u Function Edit.

) Normal Edit - no3BonseT BCTaBNATb U yaansdaTb TOUKK B Nt06OM YacTn curHana
. Function Edit - no3BonseT pegakTnpsaTb CUrHaA HECKObKUMK criocobamu:
1. BcTaBka TOYKM UM FOPU30OHTaIbHOM NMHMK B curHan (Point/line)
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2. Bcraka gmaroHanbHon nuHum (Diagonal)

3. CkonunpoBaTb U BCTaBUTb C CUIHaN Lefbli KyCOK ApPYyroro cUrHana
3aMeHnTb KyCOK CuMrHasna Ha curHan «0 B nocTtosiHHOro
HanNpsHKeHns» .

Pe,qa KTUpyemasn 4actb CUrHana

18k pts 188MSa s Auto 22 Feb
10, 0u Clear

Start
181

Length
99

OKHO peflaKTUpOBaHUA

Go Back

0.00s 5.15us

G Edit Create Load Save Il s
1 Existing New Waveform Waveform o bac

Onepaunun c nepeaHenn Bbibepute kaHan

naHenm
Haxmnte Wavwform, 3atem Bbibepute Waveform
Arbitrary Arbitrary
HaxMmunte kHonky Waveform Edit ans Wi e
BXO[a B MEHIO peaaKTUpOBaHUS Edit
N3MeHUTL BbibupeTe Edit Existing ang Edit
CyLLecCTBYOWMI pefaKTUPOBaHUSA CYLLECTBYIOLLEro curHan Existing
Jlo6aBreHne ToUKH BbiGepuTe peXnUM peaakTUpoBaHus -
BbibepuTe nonoxeHne TOYKM CUrHana
S &b
YCTaHOBUTE 3HAUEHME HaMpsXXeHUs ans Lo
3TOW TOYKKM CUrHana -
+1.25Vdc (50 OmM) '
+£2.5Vdc (1 MOm)
HaxMmnte gobaBuTb TOUKY N
Point
YpaneHue Touku Haxxatne KHONKKU «YaanuTb TOUKY>» il
yAanuT TOUKY Bbi6paHHY1O Polnt

ByaeT yaaneHo Toyka BbibpaHHas Ha
KHomMke «Point»
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Function Edit

Pexxum Point/Level
Touka / nnHus

Pexnm AuaroHanb
Diagonal

141

HaxMmunte GoBack ans Bo3BpaTa B
npeablayliee MeHto.

HaxMmute «Function Edit» ana sxopa B
MEHI0

Bbi6epuTe crnocob peaakTMpoBaHua

HaxxmuTte Action ana Havana paboTbl

Haxxmute Point/Level ansa Boibopa ToukM

Haxmunte Point/Level ewe pa3 ans
peaaKTMpoBaHMa aMinTydbl Ha ,U,aHHOVI
ToYkKe

+1.25Vdc (50 Om)

+2.5Vdc (1 MOwm)

Haxxmute Length ans yctaHOBKWM ANWHbI
NHUN

KHonka Adjastment nossonseTr
NepeKNYNTb pexnm paboTbl
MOBOPOTHOIO nepekstoyate — To4vHo (fine)
/ rpy6o (Coarse)

HaxxmuTe Preview ans npocMoTpa
BHECEHHbIX U3MEHEHWUN

HaxMute Done gna nogreepxaeHus
N3MeHEeHWM’

HaxMute Undo ansa oTkasa oT USMEHEHUN

HaxMmunTte GoBack gnsa so3spaTa B
npeabigyliee MeHo.

Haxmute Pointl/Levell gnsa Bbibopa
TOYKM Havana

Haxmunte Point/Level ewe pa3 gns
peAaKTUPOBaHUA aMNNNTYyAbl Ha AaHHOM
Touke

+1.25Vdc (50 Om)

+2.5Vdc (1 MOm)

HaxmMmute Point2/Level2 ansa Bbibopa
TOYKWN OKOHYaHUS

HaxMmunte Point/Level ewe pa3 gns
peAaKTUPOBaHUA aMNNNTYyAbl Ha AaHHOM
TOouKe

+1.25Vdc (50 Om)

+2.5Vdc (1 MOm)

Function
Edit

Diagonal |
Scale
Copy / Paste
Clear

Point ! Level
1

Q 1.5

Adjustment
Fine Coarse

Preview
Done

Point1/Levell
1
a.aay

Point2iLevel2

278

@ 1.58V

Edit Method
Pointf Line




MawTabuposaHune
Scale

CkonuposaTtb /
BcTtaButb

Copy / Paste

Ouuctutb pasgen
Clear Cection

142

KHonka Adjastment nossonser
NepPeKIYNTb PEXNM paboTbl
NOBOPOTHOro nepekstvate — TouHo (fine)
/ rpy6o (Coarse)

Adjustment

Fine Coarse

HaxxMuTe Preview ansa npocMoTpa

BHECEHHbIX U3MEHEHUN Preview

Haxxmute Done ansa noaTBepXaeHus

U3MEHEHUN Done

Haxxmute GoBack ans Bo3eparta B

npeabiayliee MeHto. Go Back

HaxMunTte MacwTtab (Scale) n ncnonbsyinte
NOBOPOTHbIN NMepekntoyaTenb, YTobbl
YCTaHOBUTb MacwTab opMbl BOJIHbI MO
BEpPTMKaNW.

MpumeyaHne. Ecnn dopmMa BOJIHLI
npesBbilLlAaeT MakCMMasbHy0 aMnanTyay,
OHa b6ypeT obpe3aHa.

MwTab - 0,1 x...10 X

HaxMmunTte GoBack gns so3spaTa B
npeablayLiee MeHto.

HaxmuTte kHonKy Start ansa sbibopa
HayasibHOM TOYKM CEerMeHTa

HaxMmunTe kHonky Length ans sbibopa
OJIMHHbI CEerMeHTa

CkonpupoBaHHas cekuus éyaer
oTobpaxkaTbCsa Kak cepbln KBaapaT Ha
ancnnee.

HaxMuTe Paste To ana nnpeaeneHuns
MecTa BCTaBKWM CKOMMPOBAHHOIO Paste To
cerMeHTa. 306

Haxmute Preview ang npocMmoTpa

BHECEHHbIX M3MEHEHUN Preview

CkonpupoBaHHbIn cerMeHT byaeT
oTobpakaTbCs B XXENTOW pamke.

Haxmunte Done ansa noaTBepxaeHus
Done

HaxMmunTte GoBack ans Bo3BpaTa B

npeablayLwee MeHto. Go Back

Haxxmute kHonky Start ansa sbibopa
Ha4yasIbHOW TOYKM CerMeHTa CoTopbin Bbl
XOTUTE OYNCTUTL

©

HaxxmuTte kHonky Length ans Boibopa
ONMVHHbI CerMeHTa




HaxMute Done ana noareepxaeHus

Bbl MoxeTe HaxaTb ALL ans ounckmn
3KpaHa NOJIHOCTbIO

HaxmunTte GoBack gnsa so3spaTa B
npeabiayLee MeHto.

22.8.3 3arpys3ka CuMrHasia npousBoJibHOU (POpPMblI

CurHan npon3BosibHOM (popMbl MOXET 6bITb 3arpy>XeH Kak U3 BHyYTpeHHeN namMstv npubopa
Tak n ¢ dpnewkn.

Onepaunun c nepeaHen BbibepuTe KaHan GEN1

naHenm Setup
HafoMTe Wavwform, 3aTtem Bbibepute Waveform
Arbitrary Arbitrary
HaxMmunte kHonky Waveform Edit ans Waveform
BXO4a B MEHIO peaaKTnpoBaHuU4A =

Haxmunte 3arpy3uTtb curHan (Load Load

Waveform) Waveform

BbibepuTe aueiky oTkyaa byaet
rpy3nTbCa CUrHan

Ansa 3arpy3ku ¢ dnewkmn Boibepurte
From File

From File
DS888s . UA

MocnegHuit dain, KOTopbIn 6bin
coxpaHeH Ha USB vnun BHyTpeHHAA
dnsw-namaTtb, 6yaeTt otobpaxaTbCcs B
3Hauke.

Ons Bbi30oBa BblbpaHHoro damnna
HaxmuTe Recall Now Recall Now

AnbTepHaTUBHO rMosib30BaTeNlb MOXET
HaxaTb File utilites (ytunutel daiinos) File Utilities

Ncnonb3ys NOBOPOTHbIN
nepekntovaTens BbibpaTb HYXHbIN dann
Ha dnewke n HaxaTtb Select gnsa ero
3arpysKku.
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22.8.4 CoxpaHeHuMe CUrHasia npomsBoJibHON (pOpMbI

Onepaunu c Bbibepute kaHan
nepeaHel naHenu GEN1
Setup

Haxxmnte Wavwform, 3atem Bbibepute
Arbitrary Waveform

Arbitrary

Haxmute kHonky Waveform Edit ans
BXOZa B MEHI0 pefaKTMpOBaHUSA Waveform
Edit

Haxxmute coxpaHuTb curHan (Save
Waveform) Save
Waveform

BbibepuTe auenky Ansg coxpaHeHus
Haxxmnte coxpaHutb (Save)

Ons coxpaHeHUs Ha dnewky HaxmuTe To
File To File
DSe883 . UAK

[nsi noXTBepXAeHUs HaxxMuTe Save

(3anucaTb) S

Ons peaakTnpoBaHUSa MMeHU dalkiaa Ucnosb3ys NOBOPOTHbLIN
rnepekst4daTtens Bblbuparte 6ykBy

ABCDEFGHIJKLMHOPORS TUVHXYZ
abcdefghijk lanopgrstuvuxyz
.A123456789—_

Haxmute Enter Character gnsa swi6opa
3Toi 6yKBbI Enter
Character

Ons sBbloga npobena xmmnte Back Space B
ac

Space

Ona noaTeepxaeHus xxmute Save Now

Save Now

Mocne HaxaTua Save Naw Ha Aucrnsiee BbICBETUTCS criegyrowas
HaAMUCb:

Waveform saved to USB:-D568883.UANH.
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Ons oTkasa oT onepaunn Haxmute Cancel
Cancel

Bce onepauunmn no paboTte c dainamu
TakXXe MOXHO caenaTb Yepe3 yTUInTy File Utilities
dannos.

22.8.5 AononHnTesNIbHble HAaCTPOUKMU

CurHanbl GEN1 n GEN2 MoryT 6bITb CBSi3aHbl MO 4YacToTe n / uan amnantyae. AHanorM4HbIM
06pa3oM, HaCTponkM opMbl CUrHaMa MOXHO OTCleXneaTb U AybamMpoBaTb OT O4HOrO
CUrHana K Apyromy.

Onepauunmn c Haxxmute UTIL ansa Bxona B MEHO yTUAUT
rnepeaHen naHenm

Bbl MOXeTe HaXkaTb KHOMKY Preset u3
60KOBOro MeHt, 4Tobbl cobpocnTb 0b6a Preset
reHepaTtopa Ha 0V DC-curHan.

Haxmute Dual Chan gnsa cépoca
HacTpoek aMmnanTyg 060mx BbIXO40B Dual Chan
reHepaTtopa Ha 0

Bkntounte otcnexusaHme (ON)
Tracking

Koraa BKOYEH 3TOT peXUM BCE OFE

napamMeTpbl OAHOro KaHana
aBTOMAaTU4YE€CKN NMPpUMEHAKTCA U Ha
BTOPOM KaHane

Pe)XUM OTC/Ie)KMBaHUA HE MOXKET UCMOJIb30BaTbCA BMECTEe C YaCTOTHON unum
aMMNINTYAHOW CBA3bIO. YCTAHOBKA Pe>XuMa OTCJiIeXKuBaHUsA B nonoxkeHue ON
npuBeaeT K OTKJIIDUYEHUIO JII06bIX NapaMeTpoB CBSA3M.

Frequency coupling [Nsi BKAIOYEHUSI CBSI3M MO YacToTe
HaxmuTe Freq Cpl

BbibepuTe BMA CBSA3M NO YacToTe.
Freq Cpl Type

YacTtoTy oT 060MX reHepupyeMbIxX OFF
CUIHaNoB MOXHO CBSA3aTb C
(bUKCUMPOBAHHbBIM CMELLEHWUEM WU C
NOCTOAHHbLIM OTHOLUEHUEM.

3apanTe cMeLleHne
A t Offset

B.888H=
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Amplitude coupling
CesaA3b NO amnaunTyne

Ncnonb3yiTe knaBULIKM CO CTpenKamu
B/IEBO M BNpaBo, 4Tobbl Bbi6paTh
6a30BbIt 610K, N nCnonb3ynTe
MOBOPOTHbINM NMepekyaTenb ans
YBEIMYEHNS NN YMEHbLUEHNS CMELLEHMUS
aToro 6a3oBoro 6510Kka, Kak Noka3aHo B
OKHe «CMmelleHune»,

Dffset
88,000,088 .8 Hz

Press "Go Back" key to exit.

Mo yMOM4aHUIo CMELWEHME BbICTaB/IEHO
Ha 0 lu.

Haxmute GoBack ans Bbixoaa U3 MeHIo

Bbibepute cooTHoweHme (Ratio) n3 meHto
Freq Cpl Type n HaxmMunTe Ratio B
60KOBOM MEHI0, YTOObLI HACTPOUTb
COOTHOLLEHMEe 4acTOoThl.

Ncnonb3yiTe KNaBuLWKM CO CTpesikaMm
B/IEBO M BNpaBo, uTobbl Bbi6paThb
6a30BbIM 6710K, U NCNONbL3YNTE
NOBOPOTHbLIN NepektoYvaTenb 4N
YBEIMYEHUS UTN YMEHbLUEHUS
OTHOLIEHMS 3Toro 6asoBoro 6510Kka, Kak
rnokasaHo B OkHe Ratio.

Ratio

6,801 .6868

Press "Go Back" key to exit.

Mo yMOM4aHUO COOTHOLWEHME HACTPOEHO
Ha 1

HaxmunTte GoBack gns Bbixoga U3 MeHto
Haxmute Go Back ewe pa3 gns Bbixoaa
13 MeHt Frequency coupling

Haxxmute Ampl Cpl ana BkntoveHums
cBs3n no amnamtyge (On)

Korga yctaHoBneHo 3Ha4vyeHune ON,
amnantyga ns obonx reHepmpyembix
ocumnnorpamm 6yaet oybnmposaTtbCs OT
OAHOro KaHana K Apyromy.

Default

Go Back

Default
1.888

Go Back

Ampl Cpl

OFF

CBA3b NO aMNINTyAe He MOXKeT 6bITb yCTaHOBJIEHa, ecnu oTcnexxusaHue (tracking)
BkaoueHo. Hactpoiika Amplitude Coupling npuBeaeT K OTKJIIOUEHUIO peXXxuMma

OTC/IeXXUBaHUSA.
C6poc dasbl
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Haxxmute S_Phase.
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23 MynbTuUMeTp

23.1 AocTyn K My/ZIbTUMETpPY

Onepaunn | HaxmuTte KHonky Option Option
¢ Y
nepeaHemn IK_, J.‘
naHenu —

GWINSTEK 18k pts 286HSa-s 81 Har 2017 16:24:19

Sus (§) 0.60

DMM Power
Supply

Trig'd 88 Har 2817 11:18:84

|

166 . B8EkHz |
[ 18us () 0.888s || ]

ey |
Go Back

Haxmute kHonky DMM ewe pa3s, uto 661 Haanucb OFF
(BbIK/IIOYEHO) cMeHunacb Ha Haanucb ON (BKIOYEHO)

™ Trig'd @8 Mar

[ acv |
pov_ |
ACmV
DCmV
ACMA
DCmA
ACA

J(16us (@ 6.088s )

(AWGIGT] )
M Max { Min Hold
ON aN QFF

Haxxmnte kHonky MODE ans goctyna K MeHto Bbibopa pexuma
U3MEPEHUN.

MNonb3oBaTento AOCTYNHO naMepeHue nepemeHHoro (ACV, ACmV),
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noctositHHoro (DCV, DCmV) HanpsixeHus, nepemeHHoro (ACA,
ACmA), n nocrossHHoro (DCA, DCmA) Toka, conpoTUBNEHMUS (Q),

npoesepka Anoaos ( » ), NMPO3BOH Lenn, n3MepeHne TemnepaTypbl
(TEMP).

HaxmuTe kHomky Max/Min ans BKIOYEHUES pexuMa oTobpaxeHus
ON

MakKCuMMalsZibHOro 1 MMHMMasibHOro N3MEPEHHOIo 3Ha4Ye€EHNA

3KpaHe MyJibTUMETpa OFF

HaxmuTe kHonky HOLD Ans dukcauuym M3MepeHHOro 3HauyeHns Ha

23.2 Ovcnnen mynbTUMeTpa
PeXXum mynbtumetpa HOLD BKA/BbIKA

MBMEPHEMOE 3HavYeHune

MaKkcumanbHoe MuHMMmanbHoe
3HayeHue 3HavyeHue

23.3 N3MepeHue Hanpsi)keHus

MynbTUMETp ocumnniorpada MoxeT U3MepsATb HanpsxeHue B AnanasoHe 0..600 B.
MoakntoyeHune:

mA com vQ

A n

600mA MAX CATI 800V
FUSED GATNI 300V

A

10A MAX
FUsEp — =

()
COM TIITVQ—N—

[ns npefoTBpalleHUs BbIrOPaHUa BHYTPEHHUX LieNen MynbTUMETP ByAeT NpensaTCcTBOBaTh
nepexkioUYeHnIo AMana3oHoB HanpsaXXeHUs BO BpeMs U3MepeHus, Kkoraa Bxoa 6onblue 10V.
[ns nepeknoyYeHns AMana3oHoB cHavana OTK/UYMTE NPOBHUK OT TECTUPYEMOro o6bekTa.

Onepauunmn c HaxMnete MODE n Bbibepute namepeHme nepeMeHHoro
rnepeaHe (ACA, ACmA), n noctosHHoro (DCA, DCmA) Toka
naHenu
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™ Trig'd 88 Har
s Mode

ooV ||
ACmY
DCmy
ACMA
DCmA
ACA

o = IBBnU )__18us (@ B.808s ) :
DM Max { Min Held
ON ON OFF Go Back
Ncnonb3yiTe NOBOPOTHLIA NepeknlYaTtenb ans Bbibopa Tuna YCTAHOBKA
naMmepeHus. ns noaTBepxXaeHns Bbibopa HaXXMUTE KHOTKY =

YcraHoBKa t

\ Boibop )

23.4 N3MepeHMe Toka

MDO-2000 MoXeT namMepsTb TOK NO ABYM TepMuHanam. TepmmnHan 10 A n tepmmnHan 600 MA.
MogkntoveHne

Max 600mA

" 600mA MAX
FUSED CATIN 300V

COM

10A MAX
FUSED

A
Max T0A
Onepaunu c Haxxmnte MODE n Bbibepute namepeHune nepemeHHoro (ACV,
nepegHemn ACmV), noctosiHHoro (DCV, DCmV) HanpsxeHus

naHenm

™1 Trig'd 88 Mar,
Mode

ACV
pcv || aca
ACmYV
pomy
ACmA
DCmA

1)

Max [ Min
QFF

Mcrnonb3yiTe NOBOPOTHbLINM NepekoyaTenb A1a Bbibopa TUna YCTAHOBKA
naMepeHunsa. s noATBepXAeHNs BbI6Opa HaXMUTE KHOMKY %—
YcranoBka !
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23.5 N3MepeHune conpoTuBiieHUNA

MogkntoveHne
com vQ
600mA MAX CATII 600V
FUSED CAT Il 300V
Onepauumn ¢ Haxmnete MODE n BbibepnTte namepeHne conpoTuBIeHUS
nepeaHe ! 2
rnaHenu ( )
AT o
@ = 1@8nv ) 1aus (@ B.888s |
DM Max f Min Hold
ON QFF OFF
Ncnonb3ynTe NOBOPOTHLIM Nepeknvatenb Ans Bbibopa Tuna YCTAHOBKA
naMmepeHuns. ns noagTBepxXaeHms Bblbopa HaxXMmUTe KHOMKY
YcraHoBka
23.6 NMpoBepka guoanos
MoaknoyeHue

/N

CATII  e00V
CAT Il 300V

=+

600mA MAX
FUSED
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Onepauuu ¢ B
N HaxMunete MODE v Bbl nTe nposepka amn B
nepenHeii a ete MO 6epuTe npoBepka AMoaoB ( )
naHenu
ACY
DCY
ACmY
DCmy
ACmA
DCmA
[ ]
TEMP W
" R (T
[
16us (%) @.868s || - :
) Go Back
Ncnonb3ynTe NOBOPOTHLIA NepeknvaTtenb Ang Bbibopa Tuna
naMmepeHuns. ns noaTeepxXaeHms Bblbopa HaxXMmUTe KHOMKY
YcraHoBka
23.7 NMpo3BOHKa
MogkntoveHne
vQ -k
600mA MAX CATIl 60OV
FUSED CAT Il 300V
L
Onepauunmn c HaxMnete MODE n BbibepuTe NpoO3BOHKY LENMU.
nepeaHen
naHenu

ACY
DCV
ACmV
DCmV
ACmA
DCmA
ACA
DCA
Q

o
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Micnonb3yinTe NOBOPOTHbLIN NepeknoYaTens Ans Beibopa Tuna YCTAHOBKA

naMmepeHuns. ns noagreepxaeHms Bbibopa HaXXMUTE KHOMKY %
YcraHoBka

j

3BYKOBOW CUrHan pasfacTbCs, eC/in CONMPOTUBIIEHNE B CETU
MeHblle 15 OmMm.

23.8 N3MepeHune TeMnepaTypbl

MDO-2000 MOXeT naMepsaTb TemnepaTypy C NOMoLbo TepMonap. lNMoaknumnte TepMmanapy K
pa3bémaM MynbTUMETpa.

Tunbl Noaaep>XXMBaeMbIX TepMmonap:
Onana3soH Temnepatyp: -50...+1000
MoaknoveHue

CATII 800V
CAT Il 300V

600mA MAX
FUSED

10A MAX
FUSED

COM__ + VQ P

Onepauunmn c
rnepeaHe
naHenmu

™ Trig'd 88 Mar
Mode

ACY
pcv || TEMP
ACMV
DCmV
ACMA
DCmA
ACA
DCA
L
|_

[Tewe 1,
'f“l 'F“I

(F]
18us |'"| A.ABAs |

Max! Mln Hold —_——

Ncnonb3yiTe NOBOPOTHLIN NepeknodaTens AN Belbopa TMna YCTAHOBKA
naMepeHus. ng noaTeepxaeHns Bbibopa HaXXMUTE KHOMKY ’%%L
YcraHoBka i ‘

. i
Nert
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Bbibupute TMn Tepmonapbl BE, J, K, N, R, S, T

Bbibnpute eamHmnuy namepenns °C nnm °F.

SIM - 37O Tekyllas HacTponKa TeMnepaTypbl OKpYyXatoLlen
cpeabl,
Ownana3soH ot 0 go 50

153




24 WNCTOYHMUK nNUTaAHmMA

BcTpoeHHbIl ABYXKaHaNbHbI NCTOYHUK NMUTAHUSA MOXET BblAaBaTb HanpsixxeHmne 1.5 B ¢
TOKOM 5 A.

MHe34a MCTOYHMKA NUTaHMS HAaXoAsATCS Ha 3agHen naHenu npm6opa.

Onepauunn HaxMmunte kHonky Option ans gocrtyna B MeH0 onuunmi Option

C nepeaHen I
w |

naHenun K Y,

18k pts 188MSa/s ig* 89 Mar 2017 10:35:86

w 1
\/v w ’\J

mees 0 ] {ﬁ 168.680kHz |

@ = 188nV I 18us (3) B.8B8s | f nr‘

Power
Supply

HaxMmunte kHonky Power Supply ans gocryna B MeHto '
UCTOYHMKA NUTaHUS
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GWINSTEK 18k pts 188HS a5 E ™  Trig'd @9 Mar 2817 18:35:16

WAV

(A ) (3 106.PABKH=z |
) 18us (3 B.BBAs | 0] "|

ame~
@ =168 & — (BaU @ — ooy @) = 1060
Output Output 2 (S—
Setup Setup Go Back
HaxMuTe KHomky Output 1 Ans AOCTyna K HacTpoliKaM MepBoro
KaHafa MCTOYHMKA MUTaHUS

Setup

HaxMmunte kHonky Output 2 gnsa goctyna K HacTpomMkaM BTOPOro Output 2

KaHa/la UCTOYHUKA NMUTaHUA
aHaslla UcTto a a Setup

GWINSTEK 18k pts 18BHSa-s E ™ Trig'd 89 Mar
Output 1 Setup

Qutput
On lii

WV

uck v B Reconfgure

@ = 18ny 000 0 o od e a) 1eus (@ 8. )i 3 :
Output 1 Qutput 2 R o Back
Setup Setup o Bac

OTa KHOMKa BKJI0OYaeT / BbIK/IIOYAET BbIX0OA KaHana

KHonka HaCTpOVIKM BbIXOAHOIO HanpsaXeHu4. Ona nameHeHuns
HaCTpOVIKM BOCI'IOJ'IIOBYI;’ITer MOBOPOTHbLIM MNepeKItYyaTeeEM @

bbicTpas ycTtaHoBKa 5 B Ha BbIxoAe KaHana UCTOYHMKA
nuTaHug Setto 5V

BbicTpag ycTtaHoBka 3,3 B Ha BbIxoae KaHana UCTOYHUKA
nMUTaHUA Set to 3.3V

Ecnun Harpyska UCTOYHMKA npeBbicuT 1 A Unm npousonaet
KOPOTKOE 3aMblKaHUEe, UCTOYHUK NEepeiieT B PEXUM 3alUUTbl OT Reconfigure
neperpysku.

[nsa Bbixoaa 13 pexunMa HaXMUTe KHOMKY Reconfigure.
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25 ®daunosble YTUJINTbI

darinosble cnyxebHble NnporpaMmbl — dalinoBble YTUANTbLI — UCMOMb3YIOTCS BCSAKMIA pas, Koraa
HeobxoAMMO MNpOM3BECTU CcOxXpaHeHue annoB BO BHYTPEHHEW WAW BHELWIHENW naMsaTu.
dannoBble yTUAUTbI MOTyT 6bITb MCMOMb30BaHbl ANS CO34aHUS M ydaleHus KaTanoros, a
Takxe nepevMmeHoBaHusa dannos. [paduyeckne ddavnel BMP u PNG Moryt 6biTb
npeaBapuTenbHO MNPOCMOTPEHbl B (annoson cucteme. MeHo GannoBbiX YTUAUT Takxke
yCTaHaBnueaeT nyTu danioB Ans Ux COXpaHeHus un Bbi30Ba Yepes3 MeHto 3anucarts/Bbi3Bats.

25.1 HaBurauma no ¢pannosomn cucreme

MeHto cnyxebHbiX yTunuT dannoson cuctembl (PannoBbie yTUAUTBI) MOXET 6bITb
MCNO/b30BaHO Ans Bblbopa hannoB MM HAaCTPOMKM NYyTU UX COXPaHEHUS /MOBTOPHOrO
Bbl30Ba.

darnosas ) E 1 Yrunuren
CcncreMma
Co3aaTb nanky
MepenmeHoBaTh
YpanuTte
| S
Language YTURUTEI - Kanubpatop
e Cuctema | Aata v spemaA| KHonka Coxp Beoa/Bbisog|
OyHKUMU 1. HaxaTb KHONKY YTuauTel.
YTunure:
naHennun

2. Ha)lfaTb KHOMKY Yrunutei VIUNUTEI
¢asinos tannos
B HUXHEM MEHIO.

3. M306paxeHune dannoson
CUCTEMbl BbIBOAUTCS Ha dKpaH.

YTUAUTbI

Cospatk nanky|
MeperMeHoBaTE
B Yaanutb

\. K T
Language Cuctema | [fatau epems| KHonka Cox| PATITRED
Pycckuin B B thannoe
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4. Ans nepemelenns $annosoro sresol \npaso
Kypcopa BBEpX WM  BHW3

cneayet MCMoSib30BaTh
perynsatop YcraHoBKa.

YCTAHOBKA

Ons HacTtpomkm nyTtu danna

cnepyeT NCnosib30BaTb
KHOMNKY Bbli6op, oTBeYatoLyto - N
3a BblbOp HyxHoro anna \ Budop. |

N Katanora.

Nyt K danny ™MoxeT O6biTb
Ha3sHa4YeH BO BHYTPEHHIOO
namMaTtb WAM  KaTanor Ha
HakonuTene USB.

MNpuMeyaHue Bbi6op ¢dalina ocumnnorpamMm npuBeaéT K TOMY, 4YTO OH 6yaeT Bbi3BaH B
KOHUIYPUPOBaHHYO Ha AAHHbIA MOMEHT OMOPHYH OCUMUINIOrpaMMy.

25.2 Co3aaHMe nanku

OYyHKLMN 1. HaxaTb KHONKY YTuautel.
YTunurel
naHenu

2. HaxaTb KHONKY YTuauTbl parisioB B HUXKHEM MEHIO. Y
thalnoe
3. Ana HaBuraumm no ¢annoBo CUCTEME WCMONb30BaTb
perynatop YcTaHoBKa MU KHOMKy Bbibop.
& YTUnuTbI
CosaaTh nanky,
MepenmeHoBaTH
B Yaanutb
E
[ il ‘
L::S:;?: CucTema | [ara W Bpema KHonka Coxp Beoa/BriEos) Kanvfs:mp
Co3pgaHue 4. Ina co3gaHus HOBOM Nanku HaxaTb KHonky Co34artk
nanku rnanky B BblbpaHHOM MecTe. [CEERED TE
5. Ana BblgeneHns cuMBONI@ UWCNOMb30BaTb Pperynarop
YcTaHoBKa.

BECDEFG

a l:

Ons Bblbopa undpbl nnn 6ykBbl HaxaTb KHOMKY BeBecTtu
CUMBOJ1 BBeCTH CUMBEO.
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Ona ynaneHuna 3Haka HaxaTb KHOMKY Y4asiuTb CUMBOI.

6. lna co3gaHMa MMEHW nanku cneayeT Ha)aTb KHOMKY
CoxpaHuTtb ceryac.

OTMeHa [0ns OTMEeHbl AEeNCTBUS cneayeT HaXxaTb KHONKy OTMeHa.
25.3 NMNepenmeHoBaHue danna

OYyHKLMN 1. HaxaTb KHOMNKY YTuautel.

naHenu

2. HaxaTb KHOMKY YTuautbl ¢ai/ioB B HUXKHEM MEHI0.

3. C noMouwblo perynsiTopa YCTAaHOBKW BblbpaTb HYXHbIN
¢dann, npegHasHayYeHHbIM AN NnepenMeHoBaHuS.

4. BbibpaB ¢ann, HaxaTb KHOMKY [lepenMeHoBaTs.

5. Ona BblgeneHns CUMBOSIA WUCMOMb30BaTb perynsatop
YcTaHoBKa.

Onsa Bbibopa uundpbl unu 6ykBbl cneayeT Ha)aTtb
KHOMKY BBectu cuMBOII.

Ona yoaneHnsa 3Haka cnepyeT Ha)kaTb KHOMKY
Ynanute cumBo.

6. Ans co3paHWs nanku wunu uMeHun daiina cneayer
HaXxaTb KHOMKY CoxpaHuTb celyvac.

25.4 YpnaneHune dpanna
OyHKUMU 1. HaxaTb KHONKY YTuautsi.
naHenu

2. HaxaTb KHONKY YTuautbl ¢ai/ioB B HUXKHEM MEHI0.

3. Ona HaBuraumm no ¢annoBol CUCTEME UCMNOMb30BaThb
perynatop YcTtaHoBKa M KHoMnky Bbibop.
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YaanuTte
CUMEON

CoxpaHWTb

cefvac

OTmeHa

YTunurel

YTHUNUTEI
thalnoe

MNepermeHoBaTb

BBecTH cMMBO

Ynanute

CUMEON

CoxpaH1UTb
cervac

"liiiiiiiiill'

YTUNHUTBI
thannoe




25.5

OyHKUMN
naHenmu
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Ons ypaneHus BbibpaHHOro arna cnegyeTr HaxaTb
KHOMKY YAaauts.

Ans  noaTBepXAEHWs  yaaneHus cneayeTr  MOBTOPHO
HaXxaTb KHOMKY YAa/inTb.

KonupoBaHue ¢annoB Ha USB

1. Mogknwounte Hakonutenbe USB cnegyer K nMopTy Ha
rnepeaHen naHenw.

2. HaxxaTb KHOMKY YTU/INTbI

3. HaxaTb KHONKY YTuauTbl parisioB B HUXXHEM MEHIO.

4. Ncnonb3ysa perynatop YcTaHOBKa BblbpaTb M3 cnucka
dainoB Heob6xoauMblli hann BO BHYTPEHHEN NaMAaTU.

5. HaxaTtb kHonky KonupoBatb Ha USB B 60KOBOM MeEHIO,
Ans  KonupoBaHusa  BblbpaHHoro Qawnna Ha USB
HakonuTtensb.

BHMMaHue

YTunure:

YTUnuTEI
charnoe

KonupoBaTb

Ha USB

Ecnn Ha USB HakonuTene yxe Haxoautca dann c TakuM xe
HasBaHMeM, To OH byaeT 3aMeHeH 6onee HOBbIM daliioM.



26 KOH®UIYPUPOBAHWE MHTEP®EWUCA /Y

26.1 OnucaHune nporpaMMHOro obecneueHus

Mcnonb3oBaHune yrnpasreHud ¢ MK A40CTYNHO TOMIbKO ANSA YCTAHOBKU PEXUMOB,
aHaJIOrn4YHbIM YCTAHOBKKU C nepe,u,HeVl naHenn.

Jlioboe nsmeHeHne BHYTpeHHeﬁ MUKpoOnporpaMmbl HeE AOCTYNHO Ansd nosib3oBaTtensda U
MOXET OCYLWECTBNATbCA TOJIbKO B YNOJIHOMOYEHHbIX MPON3BOAUTENIEM CEPBUC-LEHTPAX.

Pe3ynbTaTbl M3MepeHuit MOryT nepegaBaTtbcs Ha MK nocpeacTBOM ONMUMOHANBHOM
nporpammsbl. [JaHHble NepealnTCs Ha BHELWHeE YCTPONCTBO M3 bydepHoi namaTtu npubopa um
SABNSAIOTCS aHaOMMYHbIMU BbIBOANMMOWM MHMOPMaLMmM Ha akpaHe npubopa.

NpeHTndurkaums nporpaMMHoro obecneyeHmst oCyLwecTBNSETCS BbIBOAOM Ha ANCMNEN
BEpCMM NpPOrpaMMHOro obecneyeHus
XapaKTepuCTMKM NporpaMMHOro obecrneyeHus

NaoeHTudnKaumMoHHble AaHHble (MpU3HaKK) 3Ha4yeHue
NaoeHTudmnkaumoHHoe HanMeHoBaHue MO Bepcusa MO
Homep Bepcun (naeHTudmkaumoHHbin Homep MO) He Huxe 1.01
Undposon nageHtudukatop MO HET AaHHbIX
MpumeyvaHne — HOMep Bepcuu MO onpenenseTca No NepBbIM TpeM Undpam

26.2 KoHdurypauma nHrepcgenca USB

NHTepderic USB KoHekTop co cTtopoHbl MK Tun A
KoHekTop Ha naHenn MDO-72000E Tvin B
Bepcus/CkopocTtb USB 1.1/2.0 (full speed)
Knacc USB CDC (communications device class)

Onepauunn Ha 1. Haxmute KHOMKY YTuantsl
YTunurel
naHenu
2. Haxmute BB04/BbiBO B HUXHEN
CTPOKE MEeHI0 3KpaHa. Beoa/BeiBoA

3. Haxmute USB yCTpOVICTBO B MEHIO U [Ilsmrarsreiiens

Bblibepute KomrbioTep. USB ®
KomnboTep
4. Haxmute KOMMIbIOTEP B MEHIO '
KomnbroTep
5. CoeavHuTe kabenem USB npubop ¢ —=
KOMMbIOTEPOM @

6. Korga NK cnpocut 06 USB apaliBepe, ykaxuTte NyTb K Agpansepy. ITOT ApaliBep
aBToMaTuyeckmn ckoHpurypupyetr MDO-72000E kak ewwe ognH COM nopT Ha
BalleM KOMMblOTEpe.

7. [Onsa nposepku paboTocnocobHOCTM TepMMHana oTnpasbTe KoMaHAy *IDN?. B
OTBETE A0/1KHO 6bITb, Ha3BaHWe npnbopa, cepuiiHbIii HOMEP U HOMEP MPOLUUBKU
B cneaytouwem ¢opmate: GW, MDO-2304E, 000000001, V1.00
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26.3 KoHndurypauma nHurepcgenca LAN (Ethernet)

Ethernet (LAN) MAC Aapecc
HacTpanBaeMbie napameTpsbl Twn npubopa
Maponb
IP Appecc

Nma JoMmeHa

Appecc DNS

ALpecc OCHOBHOIO LWJIt03a
Macka noaceTu

Onepaunn CoegnHute Mpunbop n MK kabenem

Ha naHenm
HaxXMuTe KHOMKY YTuamuTsl -
Yrunurel
Haxmute BB0o4/BbiBO4 B HMXHEN CTPOKE MEHIO 3KpaHa.
Beoa/Beieos

Haxmute Cetb (Ethernet)

CeTk(Ethernet)

Hacctpointe DHCP
DHCPIBOOTP

Bkn Bbikn

Ecnn DHCP Bkn TO, BCe HacTpoOMKKM Ha3aHa4daloTCs cepBepoM

HAC Aapec:

Twn npubopa:

MNaponik: dso

IF Aapec:

MMa aomMeHa:

Aapec

AAQEC OCHOBHOCD WAWSa:

H; 3 MOACETA:

Ecnn DHCP Bbikn TO BCe HAaCTPOMKKM BBOASTCS B MEHIO Npmbopa

HAC Adpec:
TWN nNpWbopsa:
[Mapone:

IP Agpec: 172.16.5.9¢

MMa Ao
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[Nns nepemMelleHns nNo MEHK UCMONb3YNTe CTPENKn

Il
[nqa BBoAa 6yKB MAn LUMMDP UCNONb3YNTE perynatop m

YcraHoBka v kKHonKy Bbibop VCTAHOBKA

@

QA
Buibop |
/,

[ns yaaneHust HempaBuIbHO BBEAEHOrO CUMBOJIA y

WCMONb3YiTe KHOMKY YAa/1MTb CUMBO S
CHUMEON

[N coXxpaHeHMs HaCTPOeK HaXMUTe KHOMKY COXpaHUThb

. CoXxpaHuTb

ceiiyac

cenyac
26.4 Hactpouka Socket Server

Onepauun  [Anga ynpasneHus ocumnnorpadomM ns cobCTBeHHbIX NporpaMm
notpebyercs HacTtpouTb nopT LAN Ha koTopbi 6yayT
OTNpaBAATLCA KOMaHAbl ANCTAaHUMOHHOIO yrnpaB/ieHus.

1. HactpownTe npmnbop ansa pabotbl c MK
2. HaxXMmute KHONKY YTuantbl

3. Haxmute BB04/BbiBOA B HUXHEW CTPOKE MEHIO 3KpaHa.
Beoa/Bbisoa

4. HaxMuTte Socket Server B 60Kk0BOM MeHI0

5. HactponTe nopt
P P Beibop nopTa

6. HaxmMmute «BblbpaTb nopT» Ana noaTBepXAeHUs
Bbi6paTte nopT

7. Homep nopTa oTo6pa3nTbCs Ha 3TOM MecTe

8. BknwuuTe cepsep
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27 TEXHWYECKOE OBCJ1IY>XKUBAHME

TexHuueckoe obcnyxuneanme (TO) npubopa B NpoLecce 3KcnnyaTauuum 3akJo4yaeTcs B
npoeBeaeHUn ABYX KannbpoBOK: KannbpoBKM KaHana BepTUMKANbHOIMO OTK/IOHEHUS W
KannbpoBku npobHMka (KOMNeHcauus ocumnnaorpadgpuyeckoro genutenst). PekomeHAayeTcs
BbIMOJIHATb YKa3aHHble KalMOpOBKM KaXAblll pa3 B C/llydyae CMeHbl MecCTa 3KCnjyataumu
(n3MeHeHnss yCnoBUM OKpyXatowen cpeabl). Ecnn kanubpoBkm He 6O6yayT BbINOJHEHbI
OO/MKHbIM 06pa3oM, oTobpaxkeHHas dopMa curHana byaeT uckaxkeHa WM MOXET BO3pacTu
norpewwHocTe uamepeHns MDO-72000E.

dkcnnyataumoHHoe TO ocuunnorpada 3akn4yaeTcs B MpoBeAeHUn 2-yx KaanmbpoBoK:
KannbpoBKWN KaHana BEPTUKASIbHOrO OTKJIOHEHMS U KannbpoBku npobHmnka (KoMneHcaums BX.
€MKOCTU fenutens). PekoMeHAyeTCs BbIMOHATbL yKa3aHHble KanuMbpoBKW KaXAblii pa3 mnpwu
CMeHe MecCTa 3KcniyaTauum npubopa wanm B C/ydae M3MEHEHMS YC/IOBUM OKpYXKalowen

cpeabl.

Ecnn kannbpoBku He 6yayT BbIMOMHEHbI AO/KHbIM 06pa3oM, ddopMa CMrHana Ha gucniee
6yOeT MCKaxeHa WUanM MOXET BO3pacTUu MOrpeLwHocTb namepeHns MDO-72000E.

27.1

OnucaHune

Onepaunn Ha
naHenun

M

NMpumeyaHue

27.2

Onepaunn Ha
naHenm
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TeMmnepaTypHasa KoMneHcauusa

Mpoueaypa TeMnNepaTypHOM KOMMEHcauMn SABASETCS aBTOMaTMYeCKOM M AO0JSIXKHa
BbIMOMHATCS MpPU M3MEHEHUW TeMnepaTypbl OKpyXalowelh cpeabl ANS yCTpaHeHUs
TEMMNEpPATYPHOro BAUSHUSA.

1. HaxxmMute KHOMNKY YTUAUTDI.

2. Bblbepute dyHKUMIO CUCTEMaA (HaXXMUTE KHOMKY B
HWDKHEW YacTu NaHenu aucnnes) Ang aktmeauunu
Heo6X0ANMbIX MYHKTOB MEHI0.

CucTema

3. Haxmute kHonky Temn. koMmn. (B 60KOBOM MeHI0

aucnnes). Temn. komn.

MNepen 3anyckoM npoueaypbl aBTOMATUUECKOW TemnepaTypHoOM KOoMMneHcaumu
nporpente npnbop B TedeHnn 30 MUHYT. 3aTeM OTKIOUYUTE BCE NPOOHUKMN OT BXOA0B
ocuunnorpada.

4. Haxxmute kHornky CrapTt (B 60KOBOM MeHIO gucnsies)
Ans 3anycka npoueaypesbl TeMmrnepaTypHoOK1
KOMMNeHcaumm.

KannbpoBkn KkaHaNna BepTUKAJIbHOIro OTK/IOHEHUS

HaXMuTe KHOMNKY YTUINTDI.

1. Boibepute dyHKUMIO CucTeMa (HaXMUTe KHOMKY B
HMXKHEN 4acTu MaHenu aucnnesd) AN9 aKTuBauuu
HEeo6X0ANMbIX MYHKTOB MEHI0.

CucTema

2. Haxxmnte kHonky [Aanee (B 60OKOBOM MeEHIO
avcnnes).




27.3

Onepaunun Ha
naHenm
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3. Haxmunte kHonky ABTOKanu6poBka (B 60KOBOM
MEHI0 aucnnes). CamMoKan1EpoBK

4. HaxxmMute KHOMKy BepTukanbHbii (B 60KOBOM
MEHI0). BepTukansHbIA

5. MopanTe curHan KannbpoBKM OT BHYTPEHHEr0 UCTOYHUKA ocumnnorpada (Bbixoa
BNC Ha 3agHen naHenu) Ha Bxoa «KaH1l» npu nomowm coeanHutTenbHoro kabens.
Cnepyvite noAcka3kaM CUCTEMbI, KOTOpble 6yAyT BbIBOAUTCS Ha 3KpaH
ocumnnorpada.

6. B cnyyae ycnewHoro 3aBeplueHus KannbpoBKM BCEX KaHaNoB ocumunnorpada Ha
Avcnsiee oTobpaXkaeTcss COCTOsIHME 3aBOACKUX HAaCTPOEK M YCTaHOBOK.

KoMneHcaumsa apenurtens

[Ons KoMneHcaumu AennTens noaknounuTe coeamHuTenbHbin Kabenb Kk Bxoay KaHl, a
3aXMM-HAKOHEYHMK MPobHMKa K BbIXOAY CUrHasa KanmbpoBKW Ha nepegHern naHenu
(meaHgp 1 klu/2 Bp-p). YcraHoBuTe nepeknwyaTenb ocnabneHnss Ha Kopryce
npobHuka B nonoxeHue x10.

1. Haxmute kHonky KAH1 anga aktneauum
MEHI0 HAaCTPOMKM.

2. Bbibepute pexum CBA3WM MO MOCT. TOKY
(DC/ oTKpbITbIN BXxoA). [Ana 3Toro
HaXXMUTEe KHOMKY B HWXHEA 4acTu
avcnnes.

3. YcTaHoBUTE B MEeHIo 3Ha4yeHune
ocnabneHms NpobHMKa NO HaMNPSXXEHUIO

10X.

4. Haxxmute kHornky ABTOycT. Ha aucnnee
nosiIBUTCS curHan KanMBPOBKM bk
(MeaHap).

5. Haxmute kHonky [AAucnnen, 3atem Touku
BbI6EpUTE PEXUM OTOBPaAXKEHUS - Auncrinedi A BexTop
BekTop.



.

f]f

P

6. BpalweHneM noACTPOEYHOro perynsitopa npu nNoMoLwm oTBEPTKM aobenTech
oTobpaxkaeMoro Ha gucnsee ocumnnorpada HencKaxeHHo GopMbl CUrHana
(cTporo npsAMOyrosibHOMn).

| l | | nepeKomMneHcauuna
-
l l I HeagOoKOoMMeHCauuns

HOpMaJibHasd KoMneHcauuns

—

27.4 Bbi60p Hanps)XxeHUsa NUTarLen ceTm

Ocuwmnnorpad paccumtaH Ha paboTy oT ceTu c HanpshxeHue oT 100B go 240B, c yactoTomn
nutatowen cetn 48-63 lu. lNepekntoyeHMe OT OAHOr0 CETEBOrO HAMpPSXEHUS K ApPYromy

OCYLLEeCTBNAETCAd aBTOMaTU4YeCKN.
27.5 YxoAa 3a BHeWWHEeW NoOBepXHOCTbIo ocuumnorpada

Ons ynctkm ocumnnorpada, UCNoAb3ynTe MArKY TKaHb, CMOYEHHYIO CAIUPTOM UKW BOAOW.
O6eperante ocumnnorpad oT nonagaHusa Ha Kopnyc 6eH3uHa, Tonyona, Kcuiona, aueTtoHa
Wan noaobHbIX pacTteBopuTenen. He wucnonb3yinte abpasus A9 UYUCTKU 3arpa3HEHHbIX
noBepxHocTen ocumnnorpada.
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28 TlpaBuna xpaHeHusn

28.1 KpaTkoBpeMeHHOe XpaHeHue

Mpnbop AaonyckaeT KpaTKOBpeMeHHoe (rapaHTUiHOE) XpaHeHue B KanuTalbHOM He
OoTanMBaeMoOM M OTarn/INBAaeMOM XpaHMUIMLLAX B YCNIOBUSIX:
e /151 HE OTarn/INBAaeMOro XxpaHunumuia:
TemnepaTtypa Bo3ayxa oT - 10°C go + 70°C;
OTHOCUTENbHAA BJAXHOCTb Bo3ayxa A0 70% npu Temnepatype +35°C u Huxe 6e3
KOHAEHCaunn Bnaru;
e /19 OTan/IMBAeMOro XpaHmnumua:
TemMnepaTtypa Bo3ayxa oT +0°C go +50°C;
OTHOCUTENIbHAA BJIAXHOCTb Bo3gyxa A0 80% npu Temnepatype +35°C u Huxe 6es
KOHAEHCaUnnM Bnaru.

CpoK KpaTKOBPEMEHHOIO XpaHeHus Ao 12 mecsaues.

28.2 AnutenbHoe xpaHeHue

OnvtenbHoe XxpaHeHne npubopa OCyLWeCTBASAETCS B KanuTaslbHOM OTanjMBaeMoM
XpaHUNULLE B YC/TOBUSX:

TemMnepaTtypa Bo3sayxa oT -20°C go +70°C;

OTHOCUTENIbHas BJIAXHOCTb Bo3gyxa A0 80% npu Temnepatype +70°C u Huxe 6e3
KOHAEeHCaunun Bnaru.

Cpok xpaHeHus npubopa 10 ner.

B TeueHne cpoka xpaHeHus npnbop HeobxoaAnMMO BKJIKOYATbL B CETb HE peXe OA4HOro pasa B
rog Ans npoBepkn paboTocnocobHOCTH.

Ha nepuoa ANUTENbHOIO XpaHEHUS N TPAHCMOPTUPOBAHUS NPON3BOANTCA 06s3aTeNbHa
KOHcepBauusa npubopa.
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29 FAPAHTUMHBIE OBA3ATEJ/IbCTBA

N3roTtoBUTENb rapaHTUPYET COOTBETCTBME NMapaMeTpoB Npubopa AaHHbIM, U3/10XKEHHbLIM B
pasgene «TexHUYeCcKMe XapakKTepPUCTUKU» MpU yCcnoBum cobntogeHns notpebuteneMm npaBun
3KCnAyaTaumm, TEXHUUYECKOro O0OCNyXMBaHUS U XpaHEHUS, YKasaHHbIX B HACTOSLEM
PykoBogcTse.

FapaHTUAHDbIN CPOK YKa3aH Ha cante WWWw.prist.ru n MoOXeT 6bITb U3MEHEH MO YC/10BUSAM
B3alWMHOW AOrOBOPEHHOCTW.

CpenHuii cpok cnyx6bl npnbopa coctaBnsieT (He MeHee) - 5 nerT.

U3srotoBurtenb
®unpma «Good Will Instrument Co. Ltd».
Agpec: No. 7-1, Jhongsing Road, Tucheng City, Taipei County, 23678, Taiwan, R.O.C.

Mpeacrasutenb B Poccum:

AkumnoHepHoe obuwectBo «Mpubopbl, Cepsuc, Toproens», AO «MpuCT»
111141, r. MockBa, yn. NnexaHosa 15A

Ten.(495) 777-55-91, dakc (495) 633-85-02,

3/1eKTPOHHasa noyta prist@prist.ru
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