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| ) CTAHAAPTDI
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[ ) CNELNAILHOE 3AABJ/IEHUE

KomnaHua octaBnseT 3a coboli npaBo 6e3 cneumanbHOro yeegomMaeHns, He
yxyawas  noTpebuTesbckux — CBOMCTB  Mpubopa  WM3MEHUTb:  AM3aliH,
TEXHMYECKMe XapPaKTepPUCTUKKM, KOMIMIeKTauMio, HacTosdlee pPYKOBOACTBO.
[aHHoe pyKOBOACTBO COAEPMKMT TO/bKO MHGOPMaUMo 06 MCMosb30BaHMMU,
npegynpexkgatome coobLieHWs, npaBuaa TexXHUKM 6e30MmacHoCTM U Mepsbl
NpPeaoCTOPOXKHOCTM MPU MUCMOb30BaHUM COOTBETCTBYIOLUMX M3MEepUTEesbHbIX
bYHKUMN 3TOro Nprbopa 1 akTyasbHO Ha MOMEHT My anKaumu.

L) COBETbINO BE3ONACHOCTM
® Ocumnnorpad paspaboTaH B COOTBETCTBUM C TPEHOBaHMAMW HOPM
6e3onacHoCcTn MexayHapogHoW  3M1eKTPOTexXHUYeCKom KoMMcCcum
IEC1010-1 c KaTeropwuei no Hanps:xkeHuto CAT 11 300B.
® Crporo cobnogaiiTe npaBuaa TeXHMKU 6e3onacHoCTy 1 cnepynTe
cneayroLWwmMmM yKasaHMAM NPy UCNOMb30BaHUM ocuunnorpada:
® Bo m3bexkaHne noparkeHuss 31eKTPUHECKMM TOKOM W MOBPerKaeHNs
npubopa He oMNyCcKanTe nonagaHne Bnarv BHyTpb npubopa.
Hegonyctyma akcnnyataums npubopa C OTKPbITON UAM He3aKperseHHOoM
KPbILLKOW Kopnyca.
® Bnpub6ope MMeIDTCA ONAaCHbIe A1 KU3HWU HAMPAXKEHUS.
® He HakpblBalTe BeHTUAALMOHHbIE OTBepCTUA npubopa. B mecte
YCTaHOBKM MNpubopa A0/XKHbI BObiTb 0becrneyeHbl yCsi0BUA CBOGOAHON
LMPKyNaLMM BO3gyxa.
® Hegonyctvmo nogaeBatb Ha BXOAHble rHe3ga npubopa curHansl,
Be/MYMHA KOTOPbIX MpeBbIllaeT MaKCUMasbHO-A0MNYCTMMOe 3HayeHue
AN1A AaHHOrro BX0o4a.
® CobnogainTe 0cobyH OCTOPOXKHOCTb MPWY BbINOIHEHUM M3MepeHnin B
CXemax, UMeroLLMX rafibBaHWYeCKyH CBA3b C CeThH0 MUTaHUA.

@ Bo nsberxkaHve noeperkaeHns Nprubopa 1 NoparkeHusa 31eKTPUHecKM
TOKOM He MPoV3BOANTE U3MepPeHUs B C/TyHaNHbIX TOUKAX CXeM.

) BBEAEHME
MEFEOH 15102 - yHWMBepCanbHbIM ABYXKaHaNbHbLI  aHAN0roBbIn
ocumnnorpad ¢ nonocor nponyckanua ot 0 go 100 Mrlu. Mpubop mnmeet
MHOMeCTBO BWOOB CMHXPOHM33ALUMK, BK/AKOYAA CUHXPOHM3auMo mno TB-
curHany. [ns  wccnegoBaHWs  BbICTPONEepemMeHHbIX  CUrHAfIoB  MMeeTCs
bYHKUMA  pacTsKKM  pa3eepTku. [lpvbop npocT B yhnpaeneHun, wumeet
BbICOKYIO  3KCM/yaTaUMOHHYH  HageXHOCTb U pexkomeHgyeTca  Ans
NMpUYMeHeHWsi B PEeMOHTHbIX MacTepcKMX, Mpuv pa3paboTke M  Hanagke
paaMo3/1eKTPOHHOM annapaTypbl.

| ) OCOBEHHOCTU

s CoBpemeHHas 3/1eKTPOHHO-/yYeBas Tpy6Ka
(3NT) c BbICOKMM pecypcom paboTbl.
s LLInpokan nonoca NpomyCKaHWs 1 BbICOKas YyBCTBUTE/bHOCTb.
6 MHOXKeCTBO BU0B CUHXPOHM3ALIMN.
& Boixog curHana «CH1» ana 4ononHUTeNbHOro UCCea0BaHuA.
& BxopZ anaynpasnenus nydom (TTL).
b Peskum X-Y.
6 BcTpoeHHbIit kannépaTop.



| ) TPAKT BEPTUKA/IbHOM0O OTK/IOHEHWA

YyBCTBUTENBHOCTb 5 mB/gen..5 B/pen,10 cryneHen ¢ pagom 1-2-5
MorpelwwHocTb +3 %
MnaBHas peryavMpoBKa MNepeKpbiThe No aranasoHy
He MmeHee 2,5 pa3a
[Monoca nponycKaHusa 0..100 Mry,
Bpemsa HapacTaHua He 6onee 3,5 Hc
BxogHoe conpoTuBneHue u 1MOm C = 25n®
eMKOCTb

CH1: TonbKo KaHan 1.
CHZ2: TonbKo KaHan 2.

ALT/CHOP: kaHan «CH1» oTobparkaeTca
COBMECTHO C KaHanom «CH2»
npepbIBUCTO/NonepemMeHHoO.

ADD: anrebpanyeckoe

CoxKeHue KaHanoB 1um 2.

Perknmbl paboTbl

YacTtoTa KommyTaumm KaHanos B| ~ 400 Ky,
perkume «CHOP»

AC: 3aKpbITbI BXOS

DC: oTKpbITbIM BXOA,

Perknmbl paboTbl BXO40B GND: Bxog ycunuTens oTKAo4aeTca oT
WCTOYHMKA CUrHaNa 1 coeguHsaeTcs

C KOPryCOM.

40 B (DC+AC nuK: yacTtoTa He 6onee 1 KIM);
MakKc, BXogHoe HanpsseHne Mpu MCno/b30BaHMM LLYNOB C
KoapodumumeHTom genenuva 10:1 makcm
MasbHoe 3HaveHve 400B

KoadduumeHT ocnabnerns
cvrHana mexay KaHanamu CH1 mn| He meHee 30
CH2 (amanasoH 5 mB/aen)

ﬂapaMEprl ChrHasa Ha Bbixoge | 20 MB/,ﬂ,eﬂ (Harpy3|.(a 50 0|\/|l

«SIGNAL OUTPUT» nosoca 50 MMy ~ 5 M)

CmelleHve nonoxeHna nyya M3meHeHne cooTHOLLeHMA peasnbHbIX
KaHana CH2 npu BKAOYEHUM Toyek MmeHbLue 1 gen.

MHBEepCcUmn




[ ) TPAKT CUHXPOHU3ALUUN

VERT— CMHXpOHM3aLMA No curHany KaHana CH1wm
KaHana CH2,
CH1 — cuHxpoHM3auua no curHany Kaue 1,
?ﬁ;g;gﬂ;g;ﬂ}"a”m CH2 — cvHXpOHM3aLMA NO CUrHany KaHana 2,
LINE — crHXpOHW3aLMA OT CeTV NUTaHMA
EXT — cvHXpPOHM3ALMA OT BHELUHero NCTOYHMKA,
noaxkNtYeHHoro K pasbemy «TRIG [N».
MonapHocTb s
CUHXPOHM3aLUn
10 Mu. ~ 20 MlM:0.8 gen; EXT:0.2 B
HyBCTBUTENLHOCTL 20 Mry ~ 100 Mru;: 2 gen; EXT:0.8 B
Perknmbl paboThbl Kaoyuwas,
CUHXPOHM3aLMU ABTOMaTHyeckan, TV
Bxopg « TRIG IN»: 1 MOm, 25 n®d
400B OC + AC nuk), AC: YacToTa He Bbiwe 1K

( ) TPAKT rOPU30HTA/IbHOr0 OTK/IOHEHUA

50 Hc ~ 0,2 cex/gen, pa3geneHa Ha 21
noaauanasoH, pag 1-2-5

KoadpuumeHTbl passepTkn

MorpewHocTb =5 %,
[JnanasoH naaBHom
ObecneunBaeT NepeKpbITUE He MeHee

perynnpoBku yem B 2,5 pa3za

YyBCTBUTEMbHOCTU

MHoXuTenb pasBepTKM 10 pa3

TOo4YHOCTb Y CTAHOBKM

BpemeHn 10X =10 %

JIMHenHoCTb +5 %, x10 £10%
() PEXUMX-Y

[Nlonoca nponyckaHmsa DC~1Mrly

OwwbKa pasHocTn dasX-Y
B nosnoce vactoT 0...50KMy,| 3°
He 6osee

[ ) NMAPAMETPbI KAJINBPATOPA

@®opma curHana MeaHap Nono*KUTeNbLHOM NOAAPHOCTHU
YacToTa 1K £2%
AmnauTtyga 2B +2%

BbixogHoe conpoTtuBaeHue | ~1KOm

(5]




l ) 3/IEKTPOHHO - JIVYEBAA TPYBKA (3/1T)

Lset n gnnTenbHOCTL 3eneHbIl, cpegHee nocecseyeHue.
cBeYeHuA.

Pa6ouas yacTtb aKkpaHa 8x10 gen (1 gen =10 mm)

[oBopoT ny4a JNeKTPoHHaA perynvpoBKa C rnepeaHer naHenm

() OBLUME XAPAKTEPUCTUKN

lMapameTpbl NuTatoLLen cetu:| HanpsaskeHrem 230 B +15%

HomuHanbHaa MOLLIHOCTb
noTpebaeHus: 35 BT (40BA).

TemnepaTtypa: o1 5 go 40° C
OTHocuTenbHaa BnaxkHocTb: oT 20 go 60%

150mm x 310mm x 455 mm

YcnoBua akcnayaTauumm:

[@bapuTHbIe pa3mepsbl
XLLXI)

Bec nsgenusa 6es .
coegnHUTeNbHbIX Kabenel, | 8
He bonee, Kr.

Bec nsgenuvsa B 3aBogcKom 9.2
yrnakoBKe, He bosiee, Kr '

o7-20 oo + 60 °C,

ISR AR npy MakcMmasnbHOM BAaxKHOCTU He 6osiee 80%

[ ) BHELUHWM BUA, M OPrAHbI YIIPABJIEHUA.

PucyHok 1. Pacnono:xkeHne n HasHa4yeHue OpraHoB ynpaBseHua
(nepegHas naHenb)

MNepeg nepBbIM BKAOYEHMEM Nprbopa 03HaKOMbTeCh C OpraHamu
yrnpasneHus,pasbemMmamMmmn 1 MHANKaToOpPamMm, ONMCAaHHbIMM B HACTOALLEM
pa3gene. Hymepauna cooTBeTCTBYeT pUCyHKam 1u 2.

(6]



nosu
unmn

0O603HaueHue

OnucaHue

1 |CAL KoHTaKT Bbixoga KannbpaTtopa
2 |INTEN ApKocTb nyua
3 |FOCUS ®doKycrpoBKa nyya
4 |ROTATION KoppeKTupoBKa yraa HakioHa ay4a.
5 |POWER NHanKaTop nuTaHms.
6 |[I/0 KHonKa BKA4YeHMA nuTaHus.
E e Bbibop perkmma paboTbl BXxoga 1:
AC — 3aKpbITbIN BXOS,
DC — oTKpbITbIN BXO4
8 |CH1 BNC -pa3bem Bxoga 1.
MepekntouaTens perknmos paboTbl BXoga
9 |/GND ycunuTenda KaHana 1i_
- B OT}KaTOM MO/OXKEeHUN BXog, KaHana 1
coeayVHeH C BXO40M ycuauTens
- B YTOM/IEHHOM COCTOSAHUWN BXOS
yecunutens coeguHeH ¢ koprycom (GND)
10 |VOLTS/DIV Y cTaHOBKaYyBCTBUTENbHOCTY KaHana CH 1
MNnaBHaA perynvMpoBKa YyBCTBUTEbHOCTU
11 VAR KaHana 1
KHonKa BKkAUeHMA GpuabTpa HUMKHUX
12 |BW 20MHz yactoT (20 Mfw)
13 |1L4 BVHT nogKkntoueHmnAa 3asemnenms
Y cTaHOBKa BepPTUKanbHOrro
Mo/I0XKeHMAA0MNOMHUTeIbHOro KaHana and
14 |TRACE SEP peskima ALT
15 |CHZ INV NHBepcuAa kaHana 2
16 |VOLTS/DIV Y cTaHOBKa 4yBCTBUTENbHOCTU KaHana CH2
MnaBHaA perynMpoBKa YyBCTBUTEIbHOCTHU
17 |VAR KaHana CH2
18 |CH2 BNC rHe3g0 Bxoga KaHana 2

7
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/GND

MNepekntoyaTesnb perknMmoB paboTbl

BXO4a yCUAuTend KaHana

-B OTYKaTOM MOJI0XEHUM BXO4 KaHana 2
COeAMHeH C BXO40M ycunnTens

- B YTOM/IEHHOM COCTOAHMM BX0O4 ycunuTens
coeavHeH ¢ kopriycom (GND)

20

AC/DC

Bbi6op perknma paboThbl BXoda 2:
AC — 3aKpbITbIX BXOS,
DC — oTKpbITbLIN BXOS,

21

POSITION

lNonoxkeHve nyya KaHana 2 no BepTUKanu

22

CH1/VERT/CHZ/LINE

MNepekntoyaTesnb BbIbOpa MCTOYHUKA
CYHXPOHM3aLMN:

CH1 — crHxXpoHM3aumAa no kaHany CH1
VERT — noo4epegHas CMHXPOHM3aLUMA NO
KaHanam CH1 n CH2

CH2 — cuHxpoHmzauma kaHany CH2

LINE — cMHXpOHM3aUMA OT CeTU NUTaHKA
BCE KHOMKM OT*aThbl.

23

EXT

Bxog nctoyHmKa cuHxpoHmsauym EXT

24

INT/EXT

KHonKka BbIbopa MCTOYHMKE CUHXPOHU3ALIMM:
INT — oT BHyTpeHHero UCTo4YHuKa
EXT — oT BHeLlIHero NCTo4YHMKa

25

Bbi6op ¢poHTa Ana 3anycKa cxembl
CUHXPOHM3aLMU

26

LEVEL

Y cTaHOBKa YpOBHA 3anycka 6/10Ka
CUHXPOHM3ALMN

27

AUTO/NORM/TV

Bbibop perkima paboTbl 610Ka CUHXPOHU3ALWM:
AUTO — aBTOMaTU4eCKUM

NORM — »xagywini

TV — cuHxpoHunsauma no TB-curHany

28

CH1/ALT/CH2/ADD/C
HOP

Bbi6op perkmma paboTbl 6/10Ka
rOpPW30HTa/LHOMro yeuanTens:

CH1 — ogHonyueBo pexkmm Bxog, 1

ALT — gByxny4eBOW pexmm

CH2 — ogHonyyeBoM pexxnm BXog, 2

ADD — perkmm CyMMMPOBaHWA CUrHAN0B C
BXx0ogda 11 2— BCe KHOMKM HaxKaTbl.

CHOP — noouepegHoe oTobparkeHne
ocumnnorpamm c yactoton 400 kfuBce
KHOMKM OT*KaThbl.

8]




29 |SEC/DIV Y CTaHOBKa 3Ha4eHnA BPeMeHu pasBepTKu
(amckpeTHO)

30 VAR [naBHas ycTaHOBKa BpemeHW pa3BepTKu

Y cTaHOBKa pexknuma paboTbl 610Ka
rOPU30HTaNbHOM pa3BepTKM:

X1 — oTobparkeHue 1:1

ALT — oTobparkeHre 0CHOBHOWM
ocumnnorpammsbl X1 mn ero Konum X10

X10 — «pacTarneaHue» ocumnnorpaMmmel
B x10 pas.

Bce KHOMKM OTXKaTb— pexkum XY

31 | X1/ALT/X10/X- Y

32 |POSITION Y cTaHoBKa ny4ya no ocn X

33 |HOLD OFF Pyuka cTabuamsauma ocumnnorpamMmei

34 |POSITION MNonorkeHve nyya KaHana 1 no BepTMKanu
35 IJ1T ancnnen ocupnnorpada.

I
EEB gl‘

OF!

® ®

Y s—

-

PucyHoK 2. Pacnonox<eHne 1 Ha3Ha4yeHne OpPraHoB yrnpaBfieHus
(zagHAa naHenb).

Bbixog cvrHana c kaHana 1, HanpsaykeHem
npubnnsmTensHo 20 mB/gen oTHocUTeNbHO

SIGNAL 0T0bBparkaeMoro 3HayeHWs Ha Harpy3ske 50 Om.
35 OUTPUT [aHHbIN BbIXOL CAYKUT 418 NOAKAUeHUs
BHELLHWX M3MepUTesbHbIX MPrbopoB
(4acToTomep).
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Pa3bem gna nogrnroyeHua WHypa NMTaHua
36 AC
ctaHgapTa IEC C13.

37 FUSE [epsxatenb npesoxpaHutens. HomuHan
yCTaHOB/IEHHOro npegoxpaHutena 1A,

38 7_AXIS | NPUT Bxoga ans nogaum BHellHero curHana ans
MO AyAAaumm ApKOCTM ayya. YposeHb TTL.

3KCMNAYATALMA NPUBOPA
( ) MNEPEA HAYA/IOM SKCNAYATALUN

OcmoTpuTe 13genve Ha NpeameT MexaHUYeCcKMX NoBpeXKaeHun 1 cneaos
nonagaHua *KUAKOCTU BHYTPb nagenus. MNpu obHapyKeHnn cefos HKUgKocTm
W/VAN HANMUMA MEXaHUUYECKUX NoBperkaeHnii (BMATUHBI) peKomMeHayeTcs
06pPaTUTLCA B CEPBUCHbIV LeHTP 414 BbINOJHeHMA AMarHOCTUKN U3genms.

BHMMaTenbHO 03HaKoMbTeCh C HACTOALWLMM pyKoBOACTBOM. 14
OMepaTMBHOIo peLleHVsa BONPOCOoB, CBA3aHHbIX C 3KCMAyaTaumnen

ocumnnorpada, peKomeHayeTca XpaHUTb HacTosLLLee PYKOBOACTBO PAAOM C
npvbopom.

[ ) MOArOTOBKA K PABOTE

[o BKNOYeHus rlpM60pa YCTaHOBMTE OpraHbl ynpaBsieHnAa B MCXO04Hble
nosioX<eHuAd, yKa3aHHble B Ta6n1/|u,e HN>xe

POWER (6) Omkar
INTEN (2) CpeaHee noso»<eHne
FOCUS (3) CpegHee noso»eHne
CH1/ALT/CHZ2/C CHI
HOP/ADD (28)
CH2(I1I\15\)/ERT D
POSITION (34) CpegHee Mnoso»eHne
VOLTS/DIV (10) 0,5 B/gen
CH1 VAR (11) CAL (no uyacoBsoW cTpeske)
/GND (9) HaxkaT
Ch1/ VERT/CH2/LINE CH1
(22)
DpoHT 3@ycKa Omxar
CUHXPOHM3aLMK (25)
AUTO/NORM/TV (27) AUTO
SEC/DIV (29) 0,5 mc/gen
POSITION (32) CpeaHee MnosoxKeHne
X1/ALT/X10/CH1
X (31) X1 — HaKaT, ocTasnbHbie OTKaThbl.

©



® lMogknounTe WHYpP nUTaHua K pasbemy (36) ocuunnorpada. Haskmure
KHOMRY BbIkAYaTens nutanua (6). Mpy 3Tom gonyKeH 3aropetbCa UHAMKATOP

POWER (5).

® Mo ucreueHun 30 cerkyHa nosepHuTe pyury perynstopa INTEN (2) mo
4YaCoBOW CTpesiKe A0 MoABMeHUA alyda Ha 3KpaHe. YCTaHOBMTE ONTUMAsbHYH

APKOCTb flyya.

® Pyukoit perynatopa FOCUS (3) mo6eiiteck onTvMarsHOM (OKYCMPOBKM

nyya.

® Bpawernem pyuek perynaropa POSITION kaHana CH1(34), ycTaHoBuTe niyy
Ha LeHTPasibHY ropU30HTasbHYIO IMHWUIO CeTKNU. YBeauTecs, 4To AnHMA nyya
pasBepTKM napannenbHa rOpU30HTANBHOM AWHUM  ceTKWn. B npoTmBHOM
cnyuae, BpalueHvem perynatopa ROTATION (4) ycTpaHuTe HaKkIoH nyua.

® [ogrntounTe NpobHUK K Bxogy ocumnnorpada CH1 1 nogarite curHan Ha
BXO4 nNpubopa C BCTPOEHHOro KanubpaTtopa. BbinonHWTe KomneHcaumto

I'Ip06Hl/II-(a KaK yKa3aHOo HMXKe.

[ )  KOMMEHCALWA NPOBHUKA

Ona obecrneyeHVa MOCTOAHCTBA KOEdDd)MLI,MEHTa AeneHnAa BO BCel nosioce

YacToT MpOoMycKaHMA MPOBHMKaA

KCTeneH KoMmneHcaumn npmneegeHo Hm>xe:

MpaBunabHaa KomneHcauusa

Heobxo4MMO MPOM3BECTVM MOACTPOMKY
KoMmneHcaumn. [nAa 3Toro Heo6xoaumo npobHWK (Liyn) MnoakMounTs K
KoHTakTy «CAL», pacnonorkeHHoOMy Ha nepegHel MaHenu W1 BpalleHWem
MOACTPOEYHOro 371eMeHTa, PacrioiOXKeHHOro B COeaAuMHUTEesIbHOM pasbeme,
[06UTbCA NpAMOYrofbHbIX GPOHTOB curHana. CooTBeTCTBME OCLMANOrPaMMm

NepekomneHcauua
| N O N L VA
HegokomneHcauua
P i SO O s
A Jed b=

Tpyummep

PucyHok 3. Unactpaums K pasgeny «KomneHcauua npo6HuKa».

@



| ) OAHOKAHAJIbHbIV PEXXUM PABOTbI

[na paboTbl ocumnnorpada B 04HOKAHANbHOM peskume

CH1 ycTaHoBMTe OpraHbl ynpasneHus B CiegytoLee nosoxeHue:

HaumeHoBaHne MonorkeHne opraHa ynpasneHus
POWER (6) OTaT
INTEN (2) CpeaHee noso»<eHne
FOCUS (3) CpegHee noso»eHne
CH1/ALT/CH2/C CHI
HOP/ADD (28)
Ch2 INVERT (15) OT<aTt
POSITION (34) CpegHee noso»<eHne
VVOLTS/DIV (10) 0,5 B/gen
CH1 VAR (17) CAL (mo yacosol cTpenke)
/GND (9) Harkat
Ch1/ VERT/CH2/LINE CH1
(22)
IR Omxar
AUTO/NORM/TV (27) AUTO
SEC/DIV (29) 0,5 mc/gen
POSITION (32) CpegHee Mnoso»eHne
X1/ALT/X10/CHI1-X (31) X1 — Ha)KaT, ocTasibHble OTXaTbl.

® TllogknouMTe WCTOHMHMK CWUrHana K cooTBeTcTBytowemy Bxogy (8).
MameHasa uyBCTBUTENBHOCTL Bxoda nepekmouatenem VOLTS/DIV - (10)
foberiTeck, YTobbl CUrHaN 3aHNMas NMPAKTUYECKM BCHO BbICOTY 3KpaHa.

® Vicnonb3sysa neperntoyatens SEC/DIV (29) ycraHosute Tpebyemoe Bpems
pa3BepTKU. B 6OMbLIMHCTBE C/lydaeB OMTUMMAsbHbIMU SABAAETCA YCTaHOBKM,
MpM KOTOPOM Ha OCUMAAOrPamMMy TMOMeLL@eTcd HEeCKO/IbKO MeproaoB
nccnegyemoro curHana.

® VYcTaHoBUTE XKenaemyto ApKOCTb yya BpalueHrem pyyxm «INTEN» (2). Mpu
HeobxoaMmocTy, Bpaw@a pyduky «FOCUS» (3), mobelitecb MUHUMAsLHOM
TOALLMHBI yYa.

® [na paboTbl B OLHOKAaHasbHOM peXKuMMe C WCMoMb30BaHveM KaHana 2
Heobxogvmo B 6n0Ke Bblbopa Bxoda BepTUKanbHOro  ycunuTens
«CH1/ALT/CH2/CHOP/ADD»  BblbpaTh pexkum  «CH2», a  WMCTOYHMKOM
CUMHXpOoHM3aL MK B 61oKke «CH1/VERT/CHZ2/LINE» BbI6paTh «CH2».

{ ) [OBYXKAHAJIbHbIN PEXXUM PABOThI

® VYcTaHoBKM ANA A3HHOMO PeXKnMa MAEHTUUHbI 0AHOKAHAIbHOMY peKurMa 3a
NCKOYEHVeM:

B 610Ke ropr30HTaIbHOMO YCUAUTENS YCTaHOBWTE NepeKsoyaTesb
«X1/ALT/X10/CH1-X» (31) B nonoxeHve «ALT».
@ B 6510Ke BePTUKaNLHOMO YCUAUTENA YCTaHOBMTE NepeKsouaTesb
«CH1/ALT/CH2/CHOP/ADD> (28) B nosnosxeHue «ALT». KoppeKTHas CUHXpoHM3aums
BO3MOXHa TO/BKO B C/1yHae, ey UCTOYHUKK cirHanos CH1 v CH2 npymepHo
3KBVBA/IEHTHbI MO YacToTe.
® [lopagoK HACTPOMKM KOMMEHCALIMM NMPOBHVIKa aHasioryeH onmcaHHOMY paHee.
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[ ) PEXXUM C/IOXKEHNA N BbIMUTAHUACUFHANOB
Onepaumm C1oXKeHWs 1 BbIUMTaHMA CUMHAN0B NPUMEHSAHOTCA MNPy HabAtoaeHUM
33 AByMA curHamamu. 1A BKAKOUEHMA peXkuMMa CIoMKeHWA AByX CUrHasioB
npogenanTe cneaytoLlee:
@ MepexnioumTe ocumnnorpad B ABYXKaHa bHbIN PEXKM PaboTbl.
@ VY6egutech, yto oba nepeknodatens VOLTS/DIV (10) n (16) ycraHosneHbl B
oauHaroBoe nosoxkeHue, a pyuki VAR (11) u (17) nosepHyThI Mo Yacosoi cTpenke Ao
LenyKa.
€) B KayecTBe MCTOUHMKA CMHXPOHM3ALMM Bbibepute cirHan C  GosbLuei
aMNANTYAON.
(@ OgHOBpeMeHHO HaKMUTE BCe KHOMKM B 6fOKe  BepTUKa/ibHOro
nepexkmoqatena «CH1/ALT/CH2/CHOP/ADD» (28)Ha 3kpaHe otobpasutcsa cymmva
CUrHasoB.
[nsa npocmoTpa ocumIorpamMmMbl Pa3HOCTU CUrHa/I0B MHBEPTUPYTE KaHan 2
(kHonka «CHZ INVERT» (15) - Hax<aTa).

[ ) CUHXPOHU3ALMA

® [na ycToumMBOro OTOBparkeHVs MHUM Pa3BepTKM Ha 3KpaHe ocupiorpada
Heo6X04MMO NPaBW/LHO BbIBPATL PeXKMM PaboTbl M UCTOYHMK CUHXPOHU3ALMM.

® Pexum paboTbl CxemMbl CYHXPOHM3aLMM  BbIBMpaeTca  nepersovaTenem
«AUTO/NORM/TV>» (27) B 6510Ke TRIGGER. [0oCTyMHbI ClieaytoLLpme peskumb:

® AUTO (aetomatumueckuit) [Mpy OTCYTCTBAM WM HEAOCTATOYHOM  YPOBHE
BXOAHOrO CUrHasia reHepaTop pasBepTKM paboTaeT B aBTOKOs1ebaTeslbHOM
pexkunmve. MNpy nogade Ha Bxog ocupnnorpada curHana C ypoBHEeM A0CTaTOYHbIM
[ 3anycKa CXeMbl Pa3BepTKN CUHXPOHM3aLMA reHepaTopa OyaeT BbIMoHATLCS
OT BHeLLHero curHasna. [11s BeinoaHeHa n3mepeHunii M NPoCMoTPa OCLLMIor PamMm
peKoMeHAYeTCs MPUMEHATb MKAYLIMA  PeMM  paboTbl CXeMbl  CUHXPOHM3ALMN
«NORMy. Pexknm «AUTO» pekomeHgyeTcs 1Cronb30BaTh MpU MCCIe40BaHMM
MOCTOAHHLIX  HaMPF)KeHWM U CUrHanoB C  MasibIMM - aMiaMTydamy,  Koraa
CYMHXPOHW3aUMA Pa3BepPTKM OT BXOAHOMO CUrHasia HeBO3MOMKHa.

® NORM (Kaoywmin) B pgaHHOM peskMmvie 3arycK reHepaTtopa passepTKu
NMPOV3BOAMTCA NPV Ha/AWuMM  BXOOHOMO CWUrHasa, MpeBbillatoLllero HexkoTopoe
rnoporosoe  3HadeHWe.  Heobxogumbli  ypoBeHb — 3anycka  pas3BepTKu
ycTaHaBnmBaeTca pyykoi « TRIG LEVEL». MeHepaTop pa3sepTKM GopMUpyeT TOMbKO
0avH xog nyya. NoBTOPHbBIM 3aMycK reHepaTopa MPOV3BOAUTCA NP MOCTYIIeHN
o4epegHoro curHasa C Heobxogymbim ypoBHem. B perkume «NORM» ayd Ha
3KpaHe ocumnnorpada 6e3 BXogHoro cirHasna He otobparkaetca. B perkvume ADD m
pexkmmve cvHxpoHmsaum «NORM» nayd He oTobparkaercd, 4o Tex Mop Moka
pesybTUPYOLLMIA cirHan (CyMma CUrHaNoB) He MPEeBbICUT HeKOTOPOe Moporosoe
3Ha4eHue.

® «TV» Haatve obeux KHomok «AUTO/NORM/TV» (27) nepesoaut 610K
CVHXPOHM3ALMM B PEXMM  Bblde/IeHVS  TefeBM3MOHHbBIX  CUHXPOUMIMTY/IbCOB.
[aHHbIN perkuM CUHXPOHW3aLIMKW NO3BOAAET MPOCMATPMBATL OCLMIOrPaMMbl TB-
CTPOK.  [1nA  KOPpeKTHOro  MpoCMOTpa  OCUMMIONPaMM  peKoMeHgyeTca
yCTaHaBAMBaTb KO3 dULIMEHT pasBepTKM B nosorkeHne 10 mKc/gen. [Ana yaobctea
MPOCMOTPa  OCUMANIOrPaMM  OTOBparKaemMyto  A/MHY CTPOKM MOXKHO U3MEHWUTb
pyuKkoin «VAR» (30). Mpumep ocupmiiorpamMmbl MpUBeaeH Ha pucyHKe 6.

®



PucyHoK 5. Ocuunnorpamma crpok TB-curHana.

® BbiGop NCTOUYHMKA CUHXPOHU3ALMA:

INT: MCTOYHMKOM CUHXPOHMBAUAM CAVKUT CUrHas, BblBMpaeMblli  6s10KoM
«CH1/VERT/CH2/LINE».

EXT: Pa3BépTKa 3anycKaeTca BHELUHMM CUrHaA0M, KOTOpbI NoA3ETca Ha BXOA,
«TRIG IN» (23).
® ®yHrumM neperkmouartens «CH1/VERT/CH2/LINE»:

BroKk nepexntovatenelt (22) caysuT 418 BbIGopa MCTOHYHMKA CUHXPOHM3ALMM
(INT). AocTynHb CreaytoLLIme 3Ha4eHNS:;
® VERT: B 0gHOKaHa/IbHOM peXKMMe B KauyeCTBe WCTOYHMKA CUHXPOHM3ALMN
BbIOMPAETCA CUrHa KaHana 2, B AByXKaHasIbHOM perkmMe rnooyepesHo oT KaHana 1
M KaHana 2.
® CH 1: B ogHOKaHaslbHOM peXknve 1 B AByXKaHaslbHOM pexkvMe B Kadectse
WNCTOYHMKA CUHXPOHW3ALIMM BbIBMpaeTcs curHan kaHana 1.
® CH 2: B ogHOKaHanNbHOM peXMMEe U B ABYXKaHa/lbHOM pexuMe B KadecTse
WNCTOYHVKA CUHXPOHN33ALIMN BbIBMPaeTCa curHan KaHana 2.
® UNE: B gaHHOM perkrMme CUHXPOHM3aLmMA MPoM3BOANTCA OT CeTU NepemMeHHOro

TOKa.
® Bbibop ¢ppoHTa 3anycKa Cxembl CUHXPOHU3ALMM:
MepexnoqaTess (25) onpegender Ha Kakom  yuacTke  CurHasa

(NonoxkuTEbHBLIN/OTPUUATEbHBI  HAKMOH)  BydeT  Mpov3BOAMTBECA  3anyck
pa3BepTKu.
® VYcraHOoBKa YpOBHSA 3aMycKa CXemMbl CUHXPOHU3aLMK:

3anyck pa3BepTKM OCYLLEeCTBAAETCA MNpW  AOCTVMKEeHUM BXOAHOro  CurHasnia
HEKOTOPOro MOPOroBOro YPOBHA. YCTaHoBKa ypoBHA (Mopor) 3sanycka Cxembl
pasBepTKM1 npomssoguTca perynatopom LEVEL 6no0ka TRIGGER. BpatlleHve pyuku
MPUBOAUT K M3MEHeHW0 HadvasibHOM TOYKM 3arycka reHepatopa passepTku. [pu
BpalleHMM pPydkM B 00/1aCTb  «+» 3amnycKk reHepatopa pa3BepTky  byaer
MPOMCXOAMTL Ha MOMOMUTENBHOM YHaCcTKe CUrHana, a NMpu BpaLLeHUM pydqku B
06M1aCcTb  «-» 3aMycK MpPOM3BOAMTCA Ha OTPULITE/IbHOM  Y4acTKe CurHasna
COOTBETCTBEHHO.

OtpuuaTtencHbit| (MonosKuTenbHbIN
HaK/MoH HaK/MoH

YpoBeHb

PucyHok 6. Unaoctpaunsa nonapHocty (GpoHTOB)
3anycKa CMHXPOHM3aLu1Nn.
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) YCTAHOBKA BPEMEHU PASBEPTKU

YcTaHoBUTE NepeKstouaTesib BpemMs/gen B TaKoe NosoKeH e Npr KoTOpoM Ha
3KpaHe oTobparkaeTca Heobxodumoe 4YMCIo MepuogoB curHana. Ecm Tpebyetcs
NpocMoTp  6oMblUero KoivdecTBa MepuogoB CUMrHana - YMeHbluMTe Bpems
pa3BepTKM.

L ) PACTS}KKA CUTHAJIA

Vicnonbayiite kHorky «X10» (31), uTo6bl 0TO6PazUTL OCLMNIOrPaMMbI CUMHANOB
HeBOMbLUION A/MTENBHOCTY WAM  CUMHA/IbI  BbICOKOM 4YacToTbl. [1A  mM3meHeHua
BpeMeHV pasBepTKM ucronbayite pyury SEC/DIV (29). YUToBbl BRAKOUUTL pPEXmM
PaCTAXKKM, BbINOHMTE CieaytoLlpye onepaumm:
® VYcraHosute pyuxkoit SEC/DIV  camvibiii  60/bLLOA  KOSGOUUMEHT pPasBepTKy,
KOTOPbLI NO3BOAET 0TOOPA3UTL Tpebyemyto YacTb CUrHana.
® BpaweHrem pyukn «POSITION» (32) B 6noke «HORIZONTAL», aobeitteck Toro,
YTOBbI OCLMANOrPaMMa CUrHasa Bblia PacronoyKeHa B LIeHTpe 3KpaHa.
® Haxkmute KHomKy «X10».

Pactaxka B 10 pa3

JTobaga yacTb CUrHana MoKeT bbITb
oTobparkeHa pyurol «Position»

PucyHoK 6. nmtoctpauma pa6oTbl cxembl «X10».

Taxkvm 06pazom, Bpema passepTkin (01 MKc/aen) MoKeT 6bITb YMeHbLLeHa
00 3HadeHus: 0,1 mkcek/aen x 1/10=10 HceK/aen

B cBA3M C yBenmMyeHieM CKOpOCTY CKaHMPOBaHMA 3KpaHa, APKOCTb yya
MOMET YMeHbLUMTLCA. [115 YCTAaHOBKM He0BXOAMMOI APKOCTU lyya UCMOsb3ynTe
perynmpoBry «INTEN»

() PEXWUM X-Y

[ns BrAoueHUs pexkuma “X-Y" HarkmuTe of4HOBPeMeHHO BCe KHOMKM B
610Ke «X1/ALT/X10/CH1-X» (31).
Bo v36erkaHre noeperkaeHna MroM1uHodopa HernoaBMKHbIM /TyHOM
YMeHbLUMTe APKOCTb Nnepes BKAKHeHeM AaHHOro pexxnma.
Bxogbl pacnpeaensaTca ciegyroLm 06pa3om:
X-ocb (ropusoHTansHan) - Bxog CH1.
Y-ocb (BepTuKanbHas) - Bxog CH2.

®



PucyHok 7. UnmocTtpauma pexkuma «X-Y».

Pexkum X-Y ncnonbyetcs 419 BbINOSHEHWS
N3MepeHMii, B KOTOPbIX HEOBXOANMO
aHaNM3MpPoBaTh COOTHOLLEHWe $a3 CUrHasnoB.

() NMPUMEHEHUE OCLIW/IJIOrPA®DA A1 USMEPEHUMN.

Ocumnnorpacd Mo3BosAeT OCYLLECTBAATL ABa OCHOBHbIX BUAa W3MEepeHWi:

M3MepeHVe amMmnanTyasl U AnUTensHOCT curHana. Mpenmyliectso
ocumnnorpada nepes ApyruMu  M3MepUTesbHbIMU NMPUBopaMM B TOM, YTO OH
NMo3B0/AET NPOBOAUTH M3MepeHsa NapamMeTpoB CUrHana 6o dopmbl.

) M3MEPEHWE AMIN/IUTYAbI (PEAK-TO-PEAK)CUTHAJIA.

@ VcraHoByTb MepekntotaTenV, Kak onMcaHo B pasgene “OfHOKaHasbHBIA PEesKUM
paboTbl”

@ TMosopotom pyukn SEC /DIV (29) ycTaHoBUTE AAMTENLHOCTH PA3BEPTKM TaK,
yToBbl Ha 3KpaHe MOMeLlaNoch ABa-TPU Mepuoga CUrHana, a nepexryaTesnem
V/OLTS/DIV goberTeck pasmaxa CUrHasna Ha Becb SKpaH.

Mosopotom pyukn POSITION (34) coBmecTuTe OTpuUUaTesbHbIM MWK CUrHana C

6KaMLLIeN CHW3Y rOPM30HTANbHOM /IMHMEN CeTKUM aucr/ied, Kak MOKa3aHo Ha
pucyHKe 8.
@ TMNoacunTaiiTe KOAMUECTBO KNETOK MO BEPTUKAAN MEXKIY OTPULIETEbHBIM MAKOM
airHana  (MHVen CeTKM) M TOYKOM  MepeceveHVs  MOSIOKUTENbHOM0  M1Ka  C
LieHTpasibHOM BEPTUKANIbHON fIMHMEeN CeTKU. YMHOXKbTe 3TO YMCIo Ha KodbduumeHTt
BEPTVKa/IbHOr0  OTK/IOHEeHWs, YCTaHoB/eHHbI neperntodatenem  VOLTS/DIV, gna
Moslyd4eHNa  UCTMHHOMO  3HaYeHua  aMMTygHOro  pasmvaxa curHama.  [pu
MCrMo/b30BaHUM MPo6HVIKa ¢ genrtenem X10, yMHoKbTe nosyyeHHoe 3HadeHue Ha 10.
© Npu v3MepeHn CUHYCOMARNBLHBIX CUMHAMOB C YacTOTOM MoBTOpeHUa MeHee 100
My W c1rHanoB NPAMOYrosbHOM GopMbl C YacToTor nosTopeHusa meHee 1000 My
ycTaHosuTe neperntodaTens AC/GND/DC B nonoxxeHve DC.

3ameuaHue: ECM cvrHan vMeeT 6OMbLUYHD MOCTOAHHYHD COCTaBASIOLLYHO MO
CpaBHeHWD C aMrIUTyAoM MepeMeHHOM COCTaBMArLLEelN, B 3TOM Clydae M3mepeHue
rMepemMeHHON  COCTaBAoLLeN  MpoM3BOAMTE  OTAe/bHO Mpu  Mepeknouaresne
AC/GND/DC B nonoskeHne AC.

100 aua}uudunmunnfuanhanpandansunnlanns
90
/N N\
/ \ \ [ \ T PucyHok 8. Ocumnnorpamma
/ | v CMHYCOMAANbLHOro CUrHana
ANA pexXMma usmepeHusn
10 \ l HanpAXeHus.
0 Emmpnny sefapnnhnn (D LLELILEEY




( ) M3MEPEHWE BPEMEHHbIX MAPAMETPOB UCC/IEAYEMOro CUrHA/A

@ VYcraHoBWTL MepexntodaTenM, Kak onvcaHo B pasgene  “OgHOKaHaslbHbIN
perKrM paboTbl”

@ VYcraHosuTb nepextodatesiem SEC/DIV (29) 3HaueHe BpeMeHW pasBepTKu,
MpX  KOTOpOM B  OCUWIIOrpamMMy romMellasacb BeCb CUMrHa/l, B KOTOPOM
HeobXoaMMO U3MEePUTb A/IUTE/IbHOCTb.

© Pyuxoit POSITION (32) ycTaHOoBWTE Hauano OCUM/IOrPaMMbl CUrHaMa Ha
BEPTUKaAsIbHYHO IMHMIO KaK YKa3aHo Ha pucyHKe 9.

Q MogcunTariTe WO KNETOK MO ropu3oHTa M MexKay Todkamu. [pyu nogcdere
VIMeliTe B BMAY, YTO A0MNO/HUTe bHasA Pa3MeTKa BbiNo/iHeHa ¢ warom B 0,2 KneTku.
© 0na onpegeneHVa BPeMEHHOrO UWHTEpBana Mewdy TOUKAMM YMHOMKLTe
nMoflydeHHoe YMCI0  KIEeTOK, Ha  3HadeHne  KoapduuveHTa  pas3BepTky,
YCTAHOB/IEHHOro MpK nomoly neperntodatena SEC/DIV. Ecm npu mamepeHmnax
Obll BK/KOUYEH PEXKUM PacTAXKKM m3obparkeHua XI10 (31), nonyueHHoe 3HadeHvie
Heobxoanmo pasgenmTb Ha 10.

JA By
/
100 | fledensfendensdonteashentoadensd
90 P SN \ /) PucyHok 9. Ocumnnorpamma
CMHYCOMAANbLHOro CUrHana
ANA peXXuma nsmepeHus
7 BpeMeHHbIX NapameTpos
10 \ CuUrHana.
O [ssedsssjrnafbuadanahantanajannpansunny
<— BpemeHHbIn —>

MHTepBa

M3viepaembin  BpemeHHOW WHTepBan OnpeaenTb, KaK npov3sedeHue
BE/MUMHbI BbIBPAHHOMO KoahduLmeHTa passepTky (3HadeHne TIME/DIV) Ha
M3MepeHHYH Be/IMUMHY MHTepBasa BpeMeHW B AefeHMAX LUKasbl SKpaHa. Eciv
TpebyeTcs 3MepUTb HacToTy UCC/IeayemMoro CUrHasna, To HeobXoaANMO:

- BbIUMC/IUTL Nepuog, curHana T;
- paccumTaTh Yactoty Kak: [ =

[ ) OBC/IYXUBAHUE MPUBOPA

® TouHOCTb M3MEepeHUIn 1M CPOK C/y»KObl MpUBopa 3aBUCAT OT TEXHUUECKOro
coctoAaHma. [1na noggepsaHna npubopa B AOMKHOM Buae He npeHebperaiTte
peKoMeHgaLMAMY, MprBedeHHbIMM  Hubke. OnucaHHble HVKe onepauyn  He
TpebyloT  cneupasnbHbiX — 3HaHWIA — MpYM COBMOAEHUMA  MPaBUa  TeXHUKM
6e3onacHoCTW.

Bo us6erkaHue BbIXOga U3 CTpoA Npubopa w/wuaM noparkeHus
3MEKTPUUYECKMM TOKOM BCe paboTbl Mo 06CAVKMBaHMIO u3genua
BbIMNOMIHATL TOMBKO HA MO/IHOCTHIO 0GECTOYeHHOM  K3genun.
3ameHa NAaBKOro NpegoxXpaHnTens.

® BoieactBre 6GPOCKOB HAMPAXKEHWA WA UMMY/LCHBIX MOMEX BO3MOMHO
3aMTHOe CpabathiBaHMe [I@aBKOro npedoxpaHuTend. [nAa  npoaosiskeHus
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paboTbl Mprbopa HeobXoAMMO 3aMeHUTb MPeaOXPaHUTEsb, HaxoAAaWMAcA B
fepratene (no337). HomuHan yCTaHaBIMBAeMOro MpeaoxpaHUTens  A0sKeH
CTPOro COOTBETCTBOBATL TpEGyemomy.

Mpu noBTOpHOM CpabaTbiBaHUM NpeaoXpaHNTeNA Nocsie ero 3amMeHbl
HeobXoguMOo BbIKAKUYUTL NPUGOP M 06paTUTbCA K NPOgABLy Wan
VYMOTHOMOYEHHYH0 CePBUCHYIO OpraHu3auumio.

3anpeligetcA  yCTaHaBMMBaTb  M/IaBKMe  MpegoXpaHuTenu  C
HOMMHa/IOM MPEBLILLAILMM 3HAUYeHUS, VKasaHHble A9 KOHKpeTHOoro

YucTka npubopa.

UncTky Kopryca nprbopa NMpov3BOAWTe TOMBKO BAAXKHOM MAMKOM TKaHbO C
MpYiMeHeHreM He arpeccyBHbIX MOILLWX CpeacTs. He aonyckaeTca npumeHeHue
2bpasmMBHbIX, CMUPTOBbIX U MHbIX PACTBOPUTENeN 419 UACTKM Npubopa.

Ycnoeua xpaHeHUs U TPAHCNOPTUPOBaHMA Npubopa.

Mprbop HEOBXOAMMO XPaHUTb B MOMELLEHMAX rae WCKIYaeTca ronagaHve
BAArM 1 Nbn MpY C1e4yHLLMX YC/I0BUAX:

- TemniepaTypa Bo3gyxa oT MmuHyc 20°C go + 60°C;
- OTHOCUTEeNbHaA BNaXKHOCTb Bo3ayxa oT 20 go 70%;

[ ) FAPAHTUWNHOE OBC/1YXKUBAHWUE

[na nonyueHva o6cyKMBaHMA CiegyeT NpeaocTaBmTb NasdAbHYHO CTAHLMIO B
YMCTOM BUAE, NOHON KOMIMIGKTALMM U C/eayioLLyo MHPOPMALLMIO:

@ Aapec v TenedoH 4/19 KOHTaKTa;

@ OnucaHve HencnpasHOCTY;

© Mogenb nsgenus;

@ CepuiiHbii Homep msgenus (Mpu HanUuUW);

© [okyMmeHT, NoATBep KAAIOLLMIA MOKYMKY (Konus);
O VHdbopmaumio o mecTe npuobpeTeHns npubopa.
@ TMonHOCTLHO 3aMNOMHEHHbIN rAPaHTUNHDIA TasoH.

| ) KOMMAEKTMOCTABRM ]
@ Ocumnnorpadp MEEOH 15102 - Twr.
@ CeteBoi WHyp - Twr.
© MpobHuk-genntens (1:1/1:10) - 2wr.
© PykoBoACTBO MO 3KCNAyaTaumm — 13K3.
© rapaHTUiHbIN TanoH — 13Ka.






