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1. BeepeHue

HacToswee pykoBoACTBO MO 3KCM/AyaTaLMm NpeaHa3HauYeHo AnA nu,
paboTatowmx c npnbopom, a TaKKe Ana 06CNYKUBAIOLLETO U PEMOHTHOIO
nepcoHana.

PyKoBOZACTBO BK/OYAET B cebs Bce AaHHble 0 Npubope, ykasaHusa no
pabore.

Bce paamoanemeHTbl, BCTpeYatowmecs B pyKoBoACTBE, 0603HAYEHbI
NO3ULMOHHBbIMM HOMEPAMM B COOTBETCTBMM CO CXEMOM 3/1EKTPUYECKON
NPUHUMNUANbHOM. Mpu n3yveHnn npubopa cnenyeT NoNb30BATLCA
KOMMNIEKTOM MPUHLMMNUANBHBIX 3IEKTPUYECKMX CXEM.

B cBA3M C NOCTOAHHOM PabOTOMN NO COBEPLUEHCTBOBAHUIO U3AENMSA,
MOBbILWAOLLEN er0 HAZLEeXHOCTb M YAyYLIAIOLWEen YyCN0BUA SKCNayaTauum, B
KOHCTPYKLMIO MOTYT ObITb BHECEHbI HE3HAYUTEbHbIE U3MEHEHUA, He
OTpPaKEHHble B HACTOALLEM U3AAHUMN.

Mpw sKkcnayaTaumm npubopa B yCA0BUAX TPOMMYECKOTO KAMMATA
HeobX04MMO 3KCNIYaTUPOBATb €ro B NOMELLEHUU C
KOHAWLMOHUPOBaHMEM Bo3ayXa. [Mpu akcnayaTauum npubopa B
nomeLleHnn 6e3 KOHANLIMOHNPOBAHMA BO34yXa Heobxoanumo
OONONHUTENIbHOE NpeaBapuTe/ibHOe BKAOYEHME NPUbopa Ha Bpemsa He
MeHee [BYX YacCOoB C Lie/iblo ero nporpesa.

1.1. OnucaHwme.

Ocumnnorpad cepBUCHbIN YHMBepcanbHblit MEFEOH - 15022 3710
OBYXKaHanbHbIM ocumnnorpad. Monoca nponyckaHusa ocumnnorpada 20
MlU, MaKkcuMmanbHas 4yBCcTBUTENbHOCTb 1 mB/men, MUHUMaNbHbIN
KoadpdurumeHT pa3sépTku 0,2 MKc/aen. Bo3MOMKHO YCTaHOBEHWE BPeMEHHN
pa3BepTkn 20 Hc/aen npu pactakke B 10 pas. Ocumnnorpad mmeet
6-atorimoByto (12,5 cm) NpAMOYronbHY 31eKTPOHHO-/yYeBYO TPYBKY C
BHYTPEHHEWN LLIKaNoNn.

Ocuunnorpad npepHasHayeH AaA MWCNONb30BaHWA B PEMOHTHbIX
MaCTepCKuX; NpKU paspaboTKke U HaNaaKe Paano3/1eKTPOHHOM annapaTypsl.

Ocuunnorpa¢ npoct B  yNpaBlAeHUW, WU  UMEET  BbICOKYH
9KCMJTyaTaLMOHHYIO HaJEeKHOCTb.

1.2 OcobeHHOCTU.
e BbICOKaA MHTEHCUMBHOCTb CBEYEHMA, BbICOKOE HaMNPAXKEHNE YCKOPEHUA
aHopa:
e I/1T, C BbICOKOM SIPKOCTbIO M HAaNpAXKeHNeM ycKopeHusa aHoaa 1,9 KB.



3T0 cnocobCcTBYET YETKOMY M30OPAXKEHMIO AaXKe NPU BbICOKUX
CKOPOCTAX PA3BEPTKMU.

e LlllnpoKasa nosoca NponycKkaHUA 1 BbICOKasA YyBCTBUTENbHOCTb:
Ocuunnorpa¢ obecneunsaeT nosocy nponyckaHma 20 Mly u
yyBCTBUTENLHOCTbL OT 5 MB/aen (1 mB\aen B KaHane 1 npu pacTaxke B 5
pas).

e  CUMHXPOHM3AUMA CYMMAPHbIM CUTHANOM 3TO Korgaa o4HOBPEMEHHO
nccneayroTcA A8a PasHbIX CUrHaNa pa3HOM YacTOTbl BO3MOXHO
NOSYYUTb YCTOMUYMBYHO CUHXPOHU3ALLMIO.

e TB-CMHXPOHM3ALMUA:

Ocumnnorpad nmeet PUNbTP CUHXPOHM3ALMWN ANA aBTOMATUYECKOMN
CUHXpPOHM3aLuum no TB-kagpam mn TB -cTpokam.

e Bbixog curHana KaHanal
CurHan KaHanal ¢ 50 Om BbIXOA4OM MOMKET BbITb MCNONb30BaH AN
NOAKNOYEHUA YAaCTOTOMEpPa AW APYroro u3mepuTtenbHoro npubopa.

o pexum X-Y
Mpu nepeBoge ocumnnorpada B pexxknum X-Y KaHan 1 ucnonb3yeTtcs Kak
ocb X, a BXOA4, KaHana 2 Kak ocb Y.

A

M3rotoBuTenn octraenser 3a coboi NpaBo BHOCUMTb B CXemy W
KOHCTPYKLMIO Npubopa HenpuHUUNUa/IbHbIe U3MEHEHUSA, He Bausiowme
Ha ero TeXHUYecKkuMe AaHHble. MNpu He6ONbWIOM KO/NMYECTBE TaKMUX
M3MEHEeHMIi, KOppeKuUs  IKCNAYaTauUOHHbIX, [OKYMEHTOB He
npoBoAUTCA.

2. TexHU4YeCKue XapaKTepuUCTUKU

2.1 TpaKT BEepPTUKaNbHOro OTK/OHEeHUA

5 mB/gen ... 5 B/gen, 10 ctyneHeii c warom 1-2-5, B

YyBCTBUTENIBHOCTb KaHase 1 BO3MOXKHO yCUANTb YyBCTBUTE/IBHOCTbL B 5
pa3s (go 1 me\aen)

MorpelwHocTb +3 %, (5 % ana kaHana 1 npu ycuneHum x5)

MnaBHaA perynmposKa MNepeKkpbiTe He meHee Yem B 2,5 pasa

0...20 Mr'y, (x5 ycuneHume kaHana 1 0...10 MTu)

MNMonoca nponycKaHusA
pory Bxoa AC : orpaHuumBaet yactoty ot 10 'y,

5 MB...5 B/nen: He 6onee 17,5 Hc (X5 pacTaskka 35
Bpems HapacTaHus HCeK),




BxogHoe conpoTtmnBneHne 1
E€MKOCTb

1 Mom+2%C=30n®d

Pexxnumbl paboTbl

CH1: Tonbko KaHan 1.

CH2: TonbKo KaHan 2.

DUAL: kaHanbl 1 1 2 (npepbiBucTo/nonepemeHHo)
aBTOBbIOOP. ADD: anrebpamnyeckoe cnoxeHue
KaHanos 1 n 2. UHBEPTUPOBAHMWE - TonbKo B
KaHane 2

YacTtoTa paboTbl
KOMMYyTaTopa NOBTOPEHUS

MpnbnnsmtenpHo 250 KI'y,

Bxogbl ycunutena

AC: 3aKpbITbI BX0A, DC: OTKpbITbIN BXOA,
GND: Bxog ycunmtena oTKAO4AETCA OT UCTOUYHMKA
CUrHasMa n 3a3emnseTca.

Makc, BxoaHoe

HanpAXeHue 400 B (DC + AC nuk), AC: yactoToi He 6onee 1 Kly,
CH1 Bbixog MpubansmtensHo 20 mB/aen npn 50 Om
2.2 CuHXpoHU3auma

KaHan 1, nooyepegHada ot KaHana 1 v KaHana 2, ot

ceTu, BHeWHAA (KaHan 1 nav KaHan 2 MOXKHO
CUHXpOHU3aUMA

BblOPATb TO/IbKO B ABYXKAHA/NbHOM peXnme nUau

peXKUME C/IOXKEHUA).
MonapHocTb + /-

20Ty,.,.2 Mlu:0.5 paen; TRIG. ALT 2 nen; EXT:0.2B 2
YyBCTBUTENBHOCTb MTry...20 MTlu;: 1.5 gen; TRIG. ALT 3 aen; EXT:0.8 B

TV: UMNyNbCOM CUHXPOHU3aUmMn 6onee yem 1 gen

ABTOMATUYECKaA,

BxogHoe conpoTmnBneHune
MaKC, BXO4HOe
HanpAaxeHue

Pexxnumbl paboTbl aywasn,

CUHXPOHM3ALUN TV-V
TV-H

EXT Bxop,

BHewHwin Bxoa, 1 MOm
400(DC + AC nukK), AC: YactoTa HuKe 1 KL,

2.3 TpaKT ropM30HTa/IbHOrO OTK/IOHEHUA

|Koa¢cbmu,meHTb| pa3BepTKM

‘0.2 MKc...0,2 cek/pen, 19 waros B 1-2-5




nocnenoBaTtesibHOCTU

MorpelwHocTb

+3 %,

15 %, npu pactaxkke B 10 pas

+20 %, AnA 3HaYeHn 50 Hecek\aen n 20 Hcek\aen
(Npy Mcnonb30BaHUKN PACTANKKM)

MnaBHas perynMposKa

Ob6ecneuynBaeT NepeKkpbITUe He MeHee Yem B 2,5
pasa

MHOXWUTENb PAa3BEPTKU

10 pa3 (makcumym 20 Hc/aen)

JIMHeMHOCTb

+3 %, xKOMAO:+5% (ana nonoxenuin 20 Hc u 50
Hc/pen He HopmupyeTcsA)

N3meHeHne NonoxKeHna
npu skA. XKOMAC

B npegenax 2 gen. B LeHTpe 3KpaHa

X-Y Bxop

qYBCTBMTEHbHOCTb

TaKan »Ke KaK y KaHana BePTMKa/IbHOro
oTK/IOHeHuA. (X Bxoa:CH1 Bxoaa; Y- Bxoa:CH2 Bxoa)

Monoca nponycKaHus

DC ~ 500 kly,

N3mepeHue pasHocTun das
X-Y

<3 Bnonoce 0 ... 50 Ky,

Z -Bxopg,

qYBCTBMTEHbHOCTb

5 B (ApKOCTb CBEUYEHUA YBEIMYMBAETCA NPU Nogave
OTPULATENIbHOTO HAMpPSAKEHUS)

LLnpmHa nonocol

DC~2 Mly,

BXOAHOECOHpOTMBﬂEHMe

MpnbamnsuntenbHo 20...30 KOm

Makc, BxogHoe
HanNpAXKeHue

30 B (DC + AC nuk, ACyactota < 1Klwu)

2.4 NapameTpbl Kanubpartopa (NpegHa3HayeHbl TONIbKO A8 KaMbpoBKK

penvteneit 1:10)

dopma curHana MMMyNbCHBIN CUTHAN NONOXUTENbHON NONAPHOCTH
YactoTa 1kly £5%

OTHOWeHne B npepenax 48:52

AMNAnTY4a 0,5 B +5%

BbixogHoe

conpoTuB/ieHUe MNpnbansnTenbHo 1 KOm




INT

Tun 6-4t0AMOBbIV NPAMOYroJibHasA C BHYTPEHHEN WKanon
docdop P31

Hanps»eHne yckopeHusa

aHoAa MNpnbansnTenbHo 2 KB

Paboyas yacTb 3kpaHa [8x10 gen (1 gen = 10 mm)

LWkana BHyTpeHHAA

MosopoT nyya Ob6ecneunBaeTcs

2.5 O6bwme napameTpbl

1. Mpnbop obecneunBaeT CBOM TEXHUYECKME XapPaKTEPUCTUKN B Npeaenax

HOPM MoC/e BpeMeHU NporpeBsa, paBHoro 15 muHyTtam.

2. MapameTpbl NpMbopa COOTBETCTBYHOT TEXHNYECKMM XapaKTePUCTUKaM
npwv NUTaHWKM OT ceTu, HanpsakeHnem 115 nam 230 B £15% yacToTol
50.. .60 'y ¢ cogeprkaHnem rapmoHuKk go 5%.

3. MolwHocTb, noTpebasemas NPUOGOPOM OT CETU NEPEMEHHOTO
HaNpPAXeHUA NPU HOMUHAIBHOM HaNPAXEeHUM He npesbllwaeT 45 BT.

4. Npnbop ponyckaeT HenpepbiBHYIO PaboTy B pabounx ycnosmax
3Kcn/yaTaumm B Te4eHne 8 4acos.

5. Pabouyasa Temnepartypa: oT 10 Ao 35° C npu OTHOCUTE/IbHOM B/IaXKHOCTU:
85% (Makc).

6. MaKcmanbHO gonyckaemas pabouan Temnepatypa: ot 0 go 40° C npwm
OTHOCUTE/IbHOM BRaxHocTH: 85% (Makc).

7. TabapuTHbie pasmepbl: 316 x 132 x 410 mm

Bec: NpubansutenbHo 7,8 Kr.

9. Temnepatypa xpaHeHua ot -20 go + 70 °C, npu BnaxkHocTh 70 %
(makcmym)

o

3. KomnneKkTtHOCTb
Mpubop nocraBaseTca B cocTaBe, ykasaHHOM B Tabanue 1.

HanmeHoBaHue Konunuectso
Ocuunnorpad MEFEOH - 15022 1
CeTeBo# WHYp 1
MHCTPYKLMA NO aKcnayaTauum 1
MpobHuk-genutens (1:1/1:10) 2

4. YKaszaHua mep 6esonacHocTu
K pabote ¢ npubopom AOMNycKawoTca AuLE, O3HAKOMUBLUMECA C
TEXHUYECKMM OMMCAHMEM WM UHCTPYKLMEN MO 3KchayaTauuu npubopa, a
TaKXe NpolueaLlne UHCTPYKTaXK Mo TeXHMKe 6e30MacHOCTH.



B an60pe MMEIOTCA HaNpAXeHNA, onacHble oA XU3HWN.

4.1 O6wue Tpe60oBaHUA NO TEXHUKe 6e30NacHOCTU

CobnogeHne cnepytowmx npasua 6e3onacHOCTU 3HAYUTENbHO
YMEHbLUMUT BO3MOMKHOCTb NOPaXKEHUA SNEKTPUYECKMM TOKOM.

1. Crapalitecb He noggepraTb ceba BO3AENCTBUIO BbICOKOTO HanpaXeHwus -
3TO ONACHO ANA KM3HU. CHUMANTE 3aLUUTHBINA KOXKYX U 3KPaHbI TO/IbKO
no mepe Heob6xoaMMOCTU. He KacaiTecb BbICOKOBObTHbIX
KOHAEeHCAaTOPOB Cpa3y, NOC/e BbIK/OYEHMA Npubopa.

2. MocTapaliTecb UCNONb30BaTb TO/NbKO O4HY PYKY (NpaByto), npu
perynnmpoBKe Lenen, HaxoaAWwMmMXcs noa HanpsaxeHnem. Nsberaite
HebpeKHOro KOHTaKTa € ItobbIMK YacTAMKU 060pYyA0BaAHUA, MOTOMY YTO
9TW KaCcaHWA MOTYT NPUBECTU K MOPAXKEHUIO BBICOKUM HaMpsAXKeHnem.

3. PaboTaliTe No BO3MOMXKHOCTM B CYXMX NOMELLEHUAX C U30AUPYIOLWUM
NOKPbLITUEM NONA UAWN UCMONB3YATE U30AMPYIOLWMIA MaTepman Nog,
BALUMM CTY/IOM U Horamu. Ecam 06opyaoBaHMe NepeHOCHOE,
nomecTuTe ero Npu o6CNyKMBAHUN HA U30IMPOBAHHYIO MOBEPXHOCTb.

4. Mpu ncnonb3oBaHMM NPOBHMKA, KacaliTecb TONIbKO €ro U30/IMPOBAHHON
YyacTu.

5. MocTapantecb U3y4nTb LLENK, C KOTOpPbiMK Bbl paboTaeTe, ana Toro,
4yTOobbl N36eraTb y4aCTKOB C BbICOKMMM HanpsaKeHUAMU. [TomMHUTe, 4TO
3NeKTPUYECKME LENN MOTYT HAXOAUTLCA MO HANPAXKEHMEM AarKe
nocse BbIKNOYEHNA 060PYyA0BAHMS.

6. MeTannmyeckme 4actm 060pyA0BaAHUA C ABYXMPOBOLAHBIMU LLHYPaMM
NMUTaHMA HE UMEIOT 3a3eM/IEHUA. ITO He TONIbKO NpeacTaBaseT
OMNACHOCTb NOPAXKEHMA INEKTPUYECKMM TOKOM, HO TaK}Ke MOXKET
BbI3BaTb NOBPEXKAEHNE 060PYA0BAHMA.

7. Hukorga He paboTalite oamMH. Heobxoanmo, 4Tobbl B Npeaenax
[0CAraeMOCTN HaXOAWICA NEPCOHAs, KOTOPbIA CMOXKET OKa3aTb BaM
nepByo NOMOLLb.

5 MoaroToBKa K pa6orte
5.1 O6wme yKkasaHUA NO 3KcnayaTauum

Mpu HebonbLWKNX KoNebaHMAX TeEMNepaTyp B CKNAACKUX U paboumx
NoMeLLEHUAX, NOJYYEHHbIE CO CKNAaAa Npnbopbl HEOBXOANMMO BblAEPKATb
He MeHee ABYX YacoB B HOPMA/IbHbIX YC/IOBUAX B YMAKOBKeE.

Mocne xpaHeHMA B yCAOBMAX NOBbILEHHON BAAXKHOCTU NpMbopbI
nepes BKAOYEHNEM HEOBXOAMMO BblaepKaTb B HOPManbHbIX YCAOBUAX B
TeyeHue 6 4.

Mpwn nonyyeHumn ocumnnorpada NpoBepbTe KOMNAEKTHOCTb Npubopa B
COOTBETCTBUM C NYHKTOM 3 (KOMNNEKTHOCTD).

MoBTOPHYIO YNAaKOBKY NpoM3BOANTE NPU NepeBo3ke npubopa B
npegenax npeanpuAaTUA U BHE ero.

Mepes, ynakoBKOW B YKNaA04YHYO KOPODOKY NpOBEpPbTE KOMMIEKTHOCTb
B COOTBETCTBUU C NYHKTOM 3 (KomnneKkTHocTb), npmnbop u 3UM npoTtpuTe ot
NblAK, 3aBepPHUTE BO BAAroyctoiumsyto bymary uam naket. Nocne atoro
npubop ynakymTe B yKNa40UYHYHO KOPOOKY.



BHumaHue! 1na npeoTBpaLLEHNA NPEKAEBPEMEHHOIO BbIXOAA M3
CTPOA UK CHUXKEHMA HapaboTKm /1T HeobxoANMO nepes BKAOYEHNEM
(BbIKNtOYEHMEM) NPMBOPA YCTaHABAMBATb PYYKY PEFYIMPOBKU APKOCTU B
KpaliHee No/oXKeHue.

5.2 PacnakoBKa ocuunnorpacda

Ocumnnorpad otnpasnseTca NoTpebuTento 3aBoAOM Nocae TOro, Kak
NOJ/IHOCTbIO OCMOTPEH U NpoBepeH. MNocne ero Noay4YeHNa HemeaieHHO
pacnakyiTte u ocmoTpuTe ocumanorpad Ha NnpegMeT NoOBPEKAEHUN,
KOTOpPble MOTrN MPOM30MTM BO BPpEMSA TPAHCNOPTUPOBaHUA. Ecan
06HapyrKeHa Kakana-nMbo HemcnpaBHOCTb, HEMeANEHHO NOCTaBbTE B
N3BECTHOCTb Ausepa.

5.3 YcraHOBKa npubopa Ha pabouem mecre

MpoTpute Npnbop YNCTOM cyxoit candeTKon nepes yCTaHOBKOM ero Ha
pabouee mecTo. na ynobcTBa paboTbl ¢ NPUBOPOM pyyKa NepeHoca,
3aKpeniieHHan Ha CTAXKax NpmMbopa, MCNosb3yeTcsa Kak noacTasKa. Ans
YCTaHOBKM PYYKM NepeHOoca OTTAHUTE ee B MEeCTax KPenieHns, NoBepHuTe
M oTNycTUTe, 3adMKCMPOBaAB Noa, HY*KHbIM yriom. Mpubop Bo Bpems
paboTbl AOMKEH BbITb YCTAHOB/IEH TaK, YTOObI BO34yX cBO6OAHO NocTynan
W BbIXOAMN U3 HEFO. BEHTUAALMOHHbIE OTBEPCTUA KOXYXa Npubopa He
OO/IKHbI 6bITb 3aKPbITbl APYrMMU NpegMeTaMMu.

5.4 MNpoBepKa HanpAXXeHUA ceTn

MomHuTE, 4TO 3TK ocumanorpadbl MOTYT MUTATbCA OT CETU
HanpsaxeHnem 100,120, 220 1 240 B yactotoi 50 nam 60 lu. Ybeautecs,
nepeg, BKAOYEHNEM OcLMANOrpada B COOTBETCTBUMN NOOKEHWUN
nepektoYaTeNns HanpPAKeHUs CETU U COOTBETCTBME HOMMHAJIOB NIABKUX
BCTaBOK.

A NPEAYNPEXAEHME. 3a3emnnTe Kopnyc ocumnnorpada nepes,
NOAKAOYEHMEM K UCTOYHMKY MUTAHUSA.

HomuHanbl npeaoxpaHuTenei Npmu 4aHHOM HanNpPAKEHMUM CETU NOKA3aHbI
HUXe:

MnasKkumn MnaBkumn
E:T'me“eme [uana3oH npeaoxpaHuTe Hanpg::suue [nanasoH npegoXpaHuT,
nb enb
1158 98-132B [T1.25A 220 B 195-250 B [T 0.63 A

A NPEAYNPEXAEHUE. MMpu 3ameHe nnaBKoro npeaoxpaHuTensa
oTcoeAUHUTE WHYP NUTAHUA OT CeTU.

5.5 Ycnosua akcnayataumu
MpeaencHbIn Ananas3oH pabounx Temnepatyp 414 sToro npubopa - ot
0 go 40° C . PaboTa c npnbopom BHe 3TUX NPELENOB MOXKET NPUBECTU K
BbIXOAY M3 cTpoA. He ncnonbsyite npubop B mecTax, rae cyliecrsyet
CU/IbHOE MarHUTHOE WAW 3NeKTpuYeckoe nose. Takue nonsa moryTt
HapyLWWTb TOYHOCTb U3MEPEHUN.




5.6 YcraHoBKa ApKocTu ceedeHusa T

HuKoraa He ocTaBNANTE CTAaTUYHYIO TOUKY C BbICOKOM APKOCTbIO
HenoABUXHOM Ha 3KpaHe B TedeHne 60/blie YEM HECKONIbKMX CEKYHA,. B
3TOM MecTe NIOMUHOGOP IKpaHa MOXKET BbITb NOBPEXKAEH.

5.7 MNpeaenbHble BXOAHbIE HaNpAXeHua
He nopgasaiiTe Hanpa)KeHUs Bbille, YeM YKa3aHHble B Tabauue.

Bxopg, MaKkcumanbHoe BXoAHOE HanpAaXeHue
CH1, CH2 - Bxop, 400 B (DC + AC nuK)

EXT - Bxop, 400 B (DC + AC nuK)

Nenutens 1:10 600 B (DC + AC nuK)

7 -BXop, 30 B (DC + AC nuK)

AI‘IPEAOCTEPE)KEHME He npesbllwaiTe MakCMMaibHble BXOAHbIE
HanpsaXXeHuA. MakcMmanbHble BXOAHbIE HAaNPAXKEHUA AONXKHbI UMETb
yacToTbl He 6onee 1 Klu,
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HasHaueHue opraHoB ynpaBrneHus CM. Janee B onMcaHum

®OKYC

APKOCTb

YBE/IMHEHUA
YYBTCBUTENIbHOCTU B 5 PA3
MOJTIOXEHUE MO BEPTUKATA
PEXWUM (KaH1, kaH2, ABa
OfIHOBPEMEHHO, CYMMa KaHanoB.)
MHBEPCWA

MOJTIOXKEHUE MO BEPTUKAIN Y
NONAPHOCTb

YPOBEHb 3AMYCKA

)I'(IOI'IOH(EHME MO TOPUN30OHTA/IN
PACTAXKA 10 PA3

MNABHO/ KA/IMBEPATOP
KAJIMBPATOP

PEXXWM 3AIMYCKA PA3BEPTKU

BPEMA/LOEN

CETb

 UHOWKATOP BK/TIOYEHUA

NMATAHUA
BbIXO4 KAJIMBPATOPA

NCTOYHUK CUHXPOHU3ALMN
BXO/, BHELLI.
CUHXPOHM3ALLMM
BO/IbT/LAEN KAHAN Y (nnagHo)
MOCTOAHHbIV/NEPEMEHHbIN
KAHAN Y

KAHAN Y

BOJIbT/AEN KAHAN Y

(AmckpeTHO)
KAHA X

NOCTOAHHbIN/MEPEMEHHbIN
KAHAN X

BONbT/OEN KAHAN X
(anckpetHO)

BO/IbT/AEN KAHAN X (nnagHo)

3A3EMJIEHUE

MOBOPOT NYYA (per-Ka
YPOBHA FOPU30HT.)

6. HasHaueHMe opraHoB ynpasneHusa
6.1 PacnonoKeHue U HasHaueHWe OpraHoB ynpaBaeHus (nepegHaA

naHesnb)
LUenu INT:
(16) POWER (KHomnKa ceTeBoro nutaHusa). Korga KHOMKa Ha)kaTa,
3aropaetca MHauKatop (16-1).
(1) FOCUS (dokyc) PerynuposKa ¢oKyca nsobpaxkeHus.
(2) INTEN (apKocTb) Perynnpyet spKocTb M306paXkeHus.
(29) TRACE ROTATION (noBopoT) PeryanpoBsKa nsobpaxkeHus,
napannenbHo IMHUAM LIKanbl.
OpraHbl yNpaB/ieHWUsA TPAKTa BePTUKA/IbHOrO OTK/IOHEHUSA:
(24) CH 1(X) (KaHan 1) Bxoa KaHana 1. B pexxume X-Y, BXOGHOM KaHan
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X-ocu.

(28) CH 2(Y) (KaHan 2) Bxoa KaHana 2. B pexkmume X-Y, BXOAHOM KaHan
Y-ocu.

(25) (21) AC-DC-GND MNepekntoyaTtenb pexmMma BXOA0B YCUAUTENA.

AC: 3aKpbITbIl BXOZ,

DC: oTKpbITbIl BXOZ,

GND: Bxog ycunutensa oTKAKOYAEeTCA OT MCTOYHUKA CUTHANA U 3a3eMIAeTCA.
(28) Knemma 3azemneHus.

(26) (23) VOLTS/DIV (BonbT/gen) YcraHaBanBaloT KoahdUUMEHTbI
OTK/IOHEHMA KaHanos oT 5 mB/aen oo 5 B/pen 8 10 agnanasoHax.

27 (20) VARIABLE (nnaBHo) MnaBHoe u3mMeHeHWe Ko3dpdUUMEHTOB
OTK/IOHEHWSA KaHA/I0B C NePeKPbITUEM HE MeHee Yem B 2.5 pasa B Kaxgom
NONOMKEeHUN nepekntoyaTenen s/aen. Koraa pyyka HaxoamuTtca B KpaHem
npaBoM MoOAOXeHMW, 3T0 obecneuymBaeT KanmbpoBaHHOe 3HayeHue
nosoxeHnn nepekntoyatena BONTb\JENEHUE.

(€] (7) POSITION (nonoxkeHue) PerynnpoBKa NofoXKeHUs nyden obemx
KaHaNoB MO BEPTUKAN.

(6) INV CH 2 (MHBepTMpOBaHME B KaHane 2) MHBepTMpPOBaHWE cUrHana B
KaHane 2

Q) MODE (pexkumbl) MepeKkntoyatens pexnma paboTbl ycunutensa B
NONOMKEHUAX:

CH 1: Ha sKpaHe HabnwogaeTca cUrHan KaHana 1.

CH 2: Ha 3KpaHe HabnwgaeTca CUrHaA KaHana 2.

DUAL: pAaByxKaHa/bHbIA pexum pabotbl, Ha 3/IT oAHOBPEMEHHO
NPUCYTCTBYET CMTHANA KaHana 1 1M KaHana 2, pexxmm paboTbl KOMMyTaTopa
BbIBMPAETCA aBTOMATUUYECKMN UCXOAA U3 NOONKEHUA PYYKM Bpems/aen.
ADD: Ha 3kpaHe HabntogaeTcsa anrebpanyeckas cymma UanM pasHocTb (npu
HaskaTum KHonkm CH 2 INV) curHanos KaHanos 1 1 2.

OpraHbl ynpaB/eHUA CUHXPOHU3ALUK:

(23) EXT TRIG IN (BHewHwWin). Bxon BHeWHeN CUHXPOHM3aUMKU. YToObI
MCNONb30BaTb 3TOT BXOZ MepPeK/ouYmTe BbiKAtoYaTenb (18) B nonoxkeHune
EXT.

(23) TRIGGER SOURCE (MCTOYHMK CMHXPOHWM3aumMK). BblbMpaeT UCTOYHUK
CMHXPOHM3aLLMK NPU 3aMyCKe IMHUN PA3BEPTKM.

VERT (DUAL ALT): B o04HO KaHanbHOM pexume pas3BepTKa
CUHXPOHMU3NPYETCA CUTHANIOM OT KaHana 2. B AByxKaHa/NbHOM peXxunme,
pa3BepTKa CMHXPOHU3NPYETCA NooYepesHO OT CUrHana KaHana 1 u Kax. 2.
CH 1 (KaHan 1): Pa3BepTKa CUHXPOHM3UPYETCA CUrHaNIOM Co KaHana 1.

EXT (BHewHnM): Pa3BEpTKa CUHXPOHU3UPYETCA BHELUHUM CUTHAIOM

LINE (ceTb): Pa3BépTKa CMHXPOHU3MPYETCA OT NUTAlOLWEN CeTH

3) SLOPE (nonapHocTb). MNMepekntoyaTens NONAPHOCTH
CUHXPOHM3MPYIOLLErO CUTHaa.

"+":Pa3BEPTKM CMHXPOHM3UPYIOTCA NOJIOXUTENbHbIM nepenagom
nccnefyemoro curHana.

"-":Pa3BEPTKM CUHXPOHU3UPYLOTCA oTpULaTeNbHbIM nepenagom
nccnegyemoro curHana.
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) TRIG LEVEL (ypoBeHb). BbibupaeT ypoBeHb UCCAeaAyeMOro CUrHana,
Npu KOTOPOM NPOUCXOAMUT 3aMNYCK Pa3BEPTKM.
(14) MODE BbI6op pexkuma paboTbl 3anycKa pa3BepTKU
AUTO (aBTOKO/1€6aTENbHbIN): €CIM HET CUTHaNa CUHXPOHU3ALUN UAN OH
MeHbLe 25 'y, pa3BepTKa NepexoauT B aBTOKONeDbaTeNbHbIA PeKMUM
NORM (:kaywmii) pasBepTKa 3anycKaeTca TONbKO NPU HaNMYUK BXOOHOTO
curHana
TV-V cuMHXpoHM3aumMaA No BepTUKaan (no Kagpam)
TV-H c1MHXpOHM3aLMA NO ropM30oHTaAM (MO CTPOKam)
B o06oux pexumax TB CMHXpOHM3aUMM MonApHOCTb TB curHana AoJiKHa
6bITb OTPUL,ATENBHOM
OpraHbl ynpaB/ieHUA pa3BEPTKO:
(15) BPEMA /OEN vycraHasauBaeT KoadduumeHT passépTkn ot 0,2
mkc/pen po 0,5 c/gen 20 ctyneHamu. MNpun nepesoge B nosoxeHne X-Y
obecneunBaerca HabnwgeHme duryp Jinccaxy.
(12) VARIABLE (pa3BepTka nnaBHo) ObecneymBaeT NAaBHY peryinpoBKy
K0apdULMEHTa Pa3BEPTKM C NepeKpbITUEM 2.5 pa3a B KaXKAOM NONOKEHUU
nepekoyatensa spemsa/gen.
(10) POSITION (nonoxkeHue). [lepemewaer wnsobpaxeHne no
ropu3oHTaNN.
11 X10 MAG (yBenunueHue B 10). CKOpoCTb pa3BEPTKU YBEMUMBAETCSA
8 10 pas.
6.2 Pacnosio)XeHWe W Ha3HavyeHUe OpraHoB ynpasneHua (3agHAn
naHenb).

Z BXOA. Bxon Ana nogayum cCuUrHana MoOLYAUPYHOLWEro ApPKOCTb
nyya.

CH 1 (KaHan 1) Signal Output. Bbixoa curHana KaHana 1, c
HanpsskeHnem npubansmutensHo 20 mB/aen npu Harpyske 50 Om, ana
NOAKNOYEHUA YAaCTOTOMEPa AW APYroro u3mepuTenbHoro npubopa.

Bxop, ceTeBOro HanpaXeHus.
MoaKntoUMTE CETEBOM LWHYP K 3TOMY FHe3ay.
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MNpepoxpaHuTennu. HomunHanbl NAaBKUX NPefoXpaHUTeNEen
nokasaHbl Ha CTp. 6.

7.NopAgoK paboTbi
7.1 NoaroToBKa K pabore
1. Mpuctynaa Kk pabote c ocumnnorpapom, HeO6XOAMMO BHMMATENBHO
N3y4nTb BCe pa3aenbl HaCTOALWEro pyKoBoACTBa.
2. Mepen  BKAOMEHMEM  ocuunnorpada  BbINOJAHUTL  BCE  Mepbl
6€30MNacHOCTH, U3N0XKEHHbIE B pa3aene 4 HAaCcTOALWEro PyKOBOACTBA.
3. B cnyyae 60/bWION pasHULBI TeMMepaTyp MeXay CKAAACKUM W
paboyMm noMelLeHUAMM NOAYYEHHbIA €O cKnaga ocumnnorpad nepepg
BK/IIOYEHUEM BbIAEPKNBATb B HOPMA/bHbIX YC/IOBUAX HE MeHee 4 4.
4. MpoBepuTb HannuMe NpesoxpaHUTenen.
5. MNMocne ANNTENbHOrO XpaHeHUA UAM TPAHCMOPTUPOBAHWUA B YCI0BUAX
NOBbILIEHHOM BAAXHOCTW ocumanorpada nepes BKAOYEHNEM BblAEPHKATb
B HOPMa/ibHbIX YCN0BUAX HE MeHee 8 u.
7.2 MpoBepKa paborocnocobHocTn ocuunnorpada
1. Bkawouute nutaHune ocumnnorpada M gainTe nporpeTbca B TedeHue 15
MUHYT.
2. TpoBepKa APKOCTU CBEYEHUA Nyya.
BpaleHune pyykm «ApKOCTb» MO YaCOBOW CTPEsIKE AONXKHO NPUBOAMUTL K
YBE/IMYEHUIO APKOCTU, MPOTUB - K YMEHbLLEHWIO.
3. MpoBepkKa ¢okKyca.
MepeBeauTe nepekatoyatens spemsa/men B nonoskeHne X-Y. Ha skpaHe
NnoABMUTCA TOYKa. BpaweHnem pydyku «POKyc» yCTaHOBUTE MUHMMAJIbHbIN
pasmep TOYKMU Ha IKpaHe.
4. TpoBepKa BO3MOXKHOCTM NOBOPOTA Nyya.
BpaweHue pyukm «TRACE ROTATION» [0/MKHO NpMBOAUTL K MOBOPOTY
nyya.

14



5. lNpoBepKa BO3MOXKHOCTU NepemeLleHna ay4a.

BpaweHue pyyek «VERTICAL POSITION» n «HORIZONTAL POSITION»
NPMBOAUT K MepeMeLLLEHNIO NyYa BAEBO - BNPaBO U BBEPX-BHU3.

6. MpoBepKa OYHKUMOHMPOBAHMUA BO3MOXNKHOCTU PEryAMpPOBKM KaHana
BEPTUKA/IbHOrO OTKNOHEHMUA.

7. MNopaiTe cUrHan ot BCTPOEHHOro Kanmbpatopa Ha BXoA KaHana 1 m 2.

8. BpalieHue pyyek B/gen 0oaKHO NPUBOANTL K M3MEHEHMIO aMMINUTY bl
CUrHana.

9. MNpoBepka QYHKLMOHMPOBAHUA BO3MOXKHOCTU PErYIMPOBKM KaHana
FOPU30HTA/IbHOTO OTK/AIOHEHWA. BpalieHne pydek Bpema/oen AOMKHO
NPMBOAUTL K U3MEHEHUIO CKOPOCTU Pa3BEPTKU.

10.Mposepka paboTbl KOMMyTaTopa B pPeXMMax MOMNEepPeMeEHHO W
nooyepeaHo.

YcTaHOBMTE peXMm paboTbl KaHan 1 W KaHan 2, nepekntoyaTenb
Bpemsa/aen B nonoxeHue 5 mcek/aen, nepekntoyatens (18) yctaHoBUT ee
nonoxkeHne «DUAL ALT», Ha 3/IT ponxHo 6bITb 3aMeTHO noo4vepenHoe
NPOXOXAEHME JNIMHUI pa3BepToK KaHana 1 M KaHana 2. YcTaHoBuTe
nepeknoyatens (18) B nonoxeHne «CH 1», Ha IIT [0NXKHbI
OAHOBPEMEHHO NPUCYTCTBOBATbL IMHUK Pa3BepPTOK KaHana 1 n KaHana 2.
11.MpoBepKa perknuma CA0XKEHUA CUTHANA OT KaHanal n KaHana 2.
YcTaHoBUTE peXxnm paboTbl cnoxeHue KaHan 1 u kaHan 2 («ADD») aBe
JIMHUWN Pa3BEPTKM Ha 3KpPaHe CTaHyT oaHoN. BpauweHue pydek «VERTICAL
POSITION» KaHana 1 M KaHana 2 nNpuBOAMT K MNEpPeMELLEHMIO Nyya
BBEpPX-BHU3.

12.MpoBepKa MHBEPCUN B KaHase 2.

a. MopaliTe cMrHan oT BCTPOEHHOTO KanmMbpaTopa Ha Bxoa, KaHana 2.
HaxkmuTe KHonky «uHBepcua» («INV»). NMonoxeHne curHana UameHuTcA
Ha 180°.

13.MpoBepKa pacTaXKKn passepTku B 10 pas.

Mpu HaxaTuM Ha KHonKy x 10 MAG (pacTaKka) /AMHUA pa3BepTKu
CTaHOBUTCA AJ/IMHHee.

14.MoBepKa pexknma X-Y.

MepeseauTe nepekaoyatens spema/gen B nonoskeHune X-Y. Ha skpaHe
NOABUTCA TOYKA.

15.MpoBepKa paboTbl PEKUMOB Pa3BEPTKMU.

15.1Hakmnte KHONKy «AUTO» NOABUTCA NIMHMA PA3BEPTKMU.

15.2Hakmnte KHonky « NORM» nnHmna passepTku ucdesHet. Mpu nogaye
CUrHana Ha Bxod ocumnnorpada (Hanpumep, OT  BHYTPEHHEro
KanubpaTtopa) M BpalleHun pydku «Trig Level» nossutca AnuHUA
pa3BepTKM.

16. MMposepka BO3MOXHOCTM perynanpoBkmu ycuneHusa KaHana
BEPTUKANIBHOTO OTKJIOHEHMA W MAABHON PEryJMpoBKN  AJANTENbHOCTU
pa3BepTKu.

a. MNopaliTe cUrHan OT BCTPOEHHOro Kanubpatopa Ha BXoA KaHana 1 u
KaHana 2.

b. BpaweHue py4yku «nnaBHo» («VAR» (27)(20)) npuBoguT K naaBHomy
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YMEHbLUEHUO aMNANTYAbl CUTHaNa.
c. BpaweHue pyykun «nnasHo» («VARIABLE» (12)) npuBoauT K naaBHoOmy
M3MEHEHMUIO Neproaa CUrHana.

7.3 OaHOKaHaNbHbI peXxum.
Ybegutecb nepes BKAOYEHMEM Npubopa B COOTBETCTBMU MOJIOKEHUSA
NnepekntoyaTeNn HanpsKeHus ceTu. YCTaHOBWUTE OpraHbl ynpaB/ieHus
ocumanorpada, Kak MOKasaHo HUMKe:

HanmeHoBaHUe MonoxeHune nepekntoyartens |
POWER OTKat 1l

INTEN CpeaHee NONOXKeHUE |
FOCUS CpeaHee NosioXeHUe
MODE (5) CHI

CH2 INV OTxart

POSITION CpegHee nonoxKeHue
VOLTS/DIV 0,5 B/aen

VARIABLE CAL (no yacoBoli cTpenke)
AC-DC-GND GND

TRIGGER SOURCE CH1

SLOPE +

TRIGGER MODE AUTO

TIME/DIV 0,5 mc/nen

POSITION CpeaHee NosioXeHUe

X10 MAG OTxar

Mocne yCTaHOBKM OpraHoOB YMNpaBAeHWA, KaK YKa3aHHO Bbile,
NOAKNIOUMTE CETEBOW LIHYP K PO3ETKE, 1 3aTEM, NPOAOIKUTE CAeyoWwmm
obpasom:

1) Bratoumte KHonKy CETb u yb6eautech, 4To 3aropaeTca MHOMKATOP CeTU.
B TeueHUM npubamnsmntenbHo 20 ceKyHA, Ha 3KpaHe AO0MKHA NOABUTLCA
NMHWA pa3BepTKU. Ecam nyd He noseaseTcAa NpMbAN3UTENBHO B TeueHumn 60
CeKyHJ, NpoBepbTe NPaBU/bHOCTb YCTAHOBKM OPraHOB yNnpaBaeHUs.

2) YcTaHOBUWTE KenaTeslbHYo APKOCTb U GOKYC M306paKeHMA C MOMOLLBIO
pydyek APKOCTb 1 ®OKYC.

3) YctaHoBWTe M306paxeHWe ayya NapannesibHo ropu3oHTaNbHOM ANHUK
LWKanbl, Bpawas pyyku NMOBOPOT JIYYA oTBepTKO.

4) Mopate Ha Bxoa CH1 (KaHan 1) curHan c¢ KAJIUBPATOPA uepes
npo6HuK 1:1.

5) YcraHosute nepekntovatens AC-DC-GND B nonoxeHue AC. Ha skpaHe
OOMKHO HabnoaaTbcA n3obpaxkeHne CUrHafa COOTBETCTBYIOLLEE PUCYHKY
7-2.

6) OTperynunpyiTte 4eTKOCTb M306parkeHns pyukont POKYC

7) C nomolbto nepekntodatenein B/OEST u BPEMA/OE/T ycraHosuTe
Kenaemble pasmepbl CUTHanNa.

8) CoBmecTMTE C NOMOLLbIO MepeKkatoyaTenein nobpaxkeHne curHana ¢
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NIMHUAMM WKaANbl, Tak YTOBbl MOXHO 6blNI0 NIerko paccymTaTb amnauTyay
(Vp-p) v nepuog, (T).

Puc.7-1

OnuncaHHOE BbILLE - 3TO OCHOBHbIE MOJIOXKEHMA PaboTbl €
ocumnnorpadpom npu BKAOYEHMM KaHana 1 (CH 1). Mpu paboTe ¢ KaHaom
2 cnepyeT NOCTYNaTb aHAaNOMMYHO, NepPeKIoYaTeib UCTOYHMKA
CUHXPOHM3aUMKN yCcTaHOBUTe B nonoxeHne «VERT».

7.4 iBYXKaHaNbHbIM pexxum paboTbl.

YctaHoBuTe nepekntovatens MODE (5) B nonoskeHne DUAL. Ha akpaHe
byneTr HabnogaTbca NpAMan JMHUA KaHana 2 (opraHbl ynpasBaeHus
OOJ/IKHbI ObITb YCTAHOB/NEHbI, KaK OMMCAHO BbIlWeE), NPW 3TOM Ha NepPBOM
KaHane byget HabaogaTbca cMrHan Kanmbpartopa.

Mopavite curHan kKanubpatopa Ha BTOpPOM KaHan. [lepekntovatenb
AC-DC-GND ycTtaHoBuTe B nosioxkeHue AC. YcTaHoBuTe u306pakeHue
aHaNOIMMYHO MOKasaHHOMY Ha pwuc.7-3 ¢ nomouibio pyyek B/OEN wu
BPEMA/LOEN.

Mpu MCNoNb30BaHUKM ABYXKaHanbHOro pexuma (pexkmum DUAL), curHan
KaHana 1 nam KaHana 2 mMoXeT BbiTb 3aCMHXPOHMU3MPOBAH MNOCPEACTBOM
nepekntoyeHus nepekntoyatens TRIGGER SOURCE (oT KaHana 1 wam
nooyepeaHo oT KaHana 1 n KaHana 2, ecnu curHansl KaHana 1 v Kanana 2
NPUMEPHO 3KBUBANEHTHbI MO 4YacToTe), TO OHM MOFyT bbITb CTabuabHO
0TObpaXkeHbl 0AHOBPEMEHHO;

Ecnn HeT, TO TONbKO CUTHAA KaHana, BbIOpaHHbLIA NepeKkatoyaTenem
SOURCE moxeT 6biTb oTobparkeH cTauuoHapHo. Ecnn nepekntouatens
«TRIGGER MODE» yctaHoBuTb B nosoxeHune «VERT», TO BO3MOXKHO
ctabunbHoe HabnwogeHue aByx curHanos. lNepekntoveHne mexkgy CHOP
pexumom, u ALT pexnmmom aBTOMATUYECKM NPOMCXOAUT NYTEM
N3MEHEeHUA NoNoMXKeHMA nepekatodatensa TIME/DIV.
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Puc. 7-2

7.5 Pexxum cnoxkeHums.
Anrebpaunyeckyto cymmy curdanos CH1 (KaHan 1) n CH2 (KaHan 2) MoKHO
HaboAaTh Ha 3KpaHe, ycTaHOBMB nepekatoyatens « MODE» (5) B
nonokeHne ADD, pa3HOCTb CUTHANOB - €C/IN B KaHane 2 BK/OYeHa
WMHBEpCUA cUrHana, KHonka «INV» (6) HaxarTa.
[ns 6bonee TOYHbIX , *KenaTesbHO YTOObl YyBCTBUTENIbHOCTb KaXKA0MO M3
OBYX KaHanoB 6bl/1la 0ANHAKOBOW, YTO MOXKHO caenaTb MOCPesacTBOM
perynatopos «VARIABLE» (27) n (20). BepTuKanbHoe nepemMeLlgHne nyyei
MoXeT bbITb NponsseaeHo perynstopom POSITION ntoboro KaHana.

CuHXpoHM3aUMA.

BbI6Op perKMMOB M UCTOYHMKA CUHXPOHM3ALUKN HeobxoaMm s
YCTOMUYMBOro N306parKeHns IMHUKN pa3BepTKn Ha INT.
HasHaueHue nepekntoyatena MODE (14):
AUTO (aBTomaTuueckuit) Bbibop aBTOMaTMYecKoro pexunma paboTbl
pa3BepPTKM OCYLLECTBAAETCA YCTAHOBKOM MepeKkatoyaTens B MNOJIOXKEHUE
«AUTO». l'eHepaTop pa3BepTKM paboTaeT B aBTOKo/eHATENbHOM pexnme
6e3 curHana  CUHXpoHM3aumu. Kak  TONbKO  NOABUTCA  CUrHan
CUHXPOHWU3aLMK, TeHepaTop pa3BepTKM OyaeT paboTaTb CUHXPOHHO C
BXOAHbIM curHasom. Pexxum AUTO yao6HO Mcnonb3oBaTb NpU BKAOYEHUN
npubopa gna HabnoLEeHUA Ny4a M BXOAHOMO CUrHana M MociaeayloLlero
BK/IIOYEHUA APYIUX PEXMMOB paboTbl Nnpubopa. Mpu ycTaHOBKe OpraHoB
ynpaBneHna B HeobxoAWMble MOJIOKEHUSA MOMKHO YCTAaHOBUTb PEXUM
«NORM». Pexxnm «AUTO» ponxKeH UCNONb30BaTbCA NPU UCCNe[0BaHUK
NMOCTOAHHbIX HANPAXKEHUM U CUTHANOB C MaNbIMM aMNAUTYAAaMM KOT4a HeT
CUHXPOHM3ALMW Pa3BEPTKU.
NORM (xkgywmii) FeHepaTop pa3BepTKM He ByAeT 3anyckaTbca A0 Tex nop
NnoKa He byaeT BXOAHOrO CMrHasa U He ByaeT yCTaHOB/IEH HEOOXOANUMbIM
YPOBEHb 3anycKa pa3BepTku pydykon «TRIG LEVEL». FeHepaTop pa3BepTKu
bopmMMpYyET TONBKO OAMH XOZ Iy4a U B JANIbHENLLIEM aKTUBUPYETCA TONbKO
NPy NOCTYN/JIEHUN APYrOro CUrHana CUMHXpPoHm3auumn. B pexkume «NORM»
Ha 3KpaHe He OyaeT oTobpaxkeHus ayya, 4O TeX Mop MNOKa He Oyaet
CMHXPOHM3aUMN. B pexkmume CN0XKEHUA CUIHANA OT KaHana 1 1 2 n pexume
cuHxpoHumsaumm «NORM» He byaeT oTobparkeHuss HM o4HOro KaHana Ao
Tex nop, Noka He byaeT CUHXPOHM3ALMN.
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TV-V lMepesop nepekntovatena «MODE» B nonoxeHune «TV-V» nossonsaer
BblAENATb KagpoBble CUHXPOUMNY/IbCbl M3 MNOAHOFO BWAEOCUrHaNa.
CUHXPOHU3aLMA KaApPOBbIMM MMMyAbCaMM MNO3BOAAET Habawogate TB
Kagapbl. Mpu 3TOM KO3OOULMEHT pa3BepTKM KenateNbHO YCTAaHOBUTb B
nonoxeHue 2mc/aen pna HabawgeHna ogHoro Kagpa v 5 mc/gen ans
HabntoaeHUn ABYX KaapoB BUAEO CUTHANA.

TV-H MNepesog nepekntovatena «MODE» B nonoxkeHne «TV-H» no3sonser
BblAENATb CTPOYHbIE CUHXPOUMNYNbCbl W3 MOAHOMO BWAEOCUrHaNa.
CUHXPOHU3aLMA CTPOYHbIMM UMMYAbCaMM Mo3BosAeT Habawaate TB
CTpoKu. Mpn 3Tom KoapPUUMEHT Pa3BEPTKU KenatesibHO YCTAaHOBUTL B
nonoxenune 10 mkc/oen. bonee ygobHbIl pasmep M306parkeHUs MOXHO
YCTaHOBUTb py4yKoi « VARIABLE».

CMHXPOHM3aUMA BO3MOXHA TOJIBKO MOJIAPHOCTbIO, 3TO O3HAYaeT 4To
CUHXPOCUTHan pomkeH OblTb  OTpMLATENbHBIM W BWAEO  CUIHAN
NOJIOXMTENbHbIM. KaK NOKasaHo Ha puc. 7-3

Puc.7-3
®dyHKUMKU nepekntovatena SOURCE:
Mepekntoyatenb SOURCE ncnonb3yetca gns Bblbopa MCTOYHMKA
CUHXPOHM3aLUN.
VERT (DUAL ALT): B 0AHOKaHa/IbHOM PeXMMe B KayecTBe MCTOYHMKA
CMHXPOHM3aL MM BblBUpaeTca cMrHan KaHana 2, B ABYXKaHa/IbHOM peXxume
nooyepeaHO OT KaHana 1 1 KaHana 2.
CH 1: B 0o4HOKaHaNbHOM peXXume U B ABYXKaHA/IbHOM peXXMMe B KayecTse
NCTOYHWKA CUHXPOHMU3aLLMM BblBUpaeTca curHan kaHana 1.
EXT . Pa3BépTKa 3anycKaeTcA BHELHUM CUFHANOM, KOTOPbIM NOAaéTca Ha
BHELWHWUIM BXoA. TaK Kak pa3sBEpTKa CUHXPOHM3MpyeTe™ OOHMM U TeM Xe
CUTHANIOM 3TO MO3BOAIAET MUCCAEA0BaTb CUTHANbl PA3/IMYHON aMNAUTYAbl,
YyacToTbl U GopMbl 63 NEPECTPONKM PErYINPOBOK CUHXPOHM3ALLUN.
LINE: curHan ¢ 4acToToM ceTu NepeMeHHOro TOKa MCMOJIb3YeTcs Kak CUrHan
CUHXPOHU3aLMK. ITOT meTos 3h(PEeKTUBEH, KOraa M3MepAeMmbldi CUTHan
MMeeT BPpeMEHHOE COOTHOLLEHME C YAaCTOTOM CETU.
Bbi60Op YPOBHA 3anycKa U NONAPHOCTYU:
3anycKk pa3BepTKU OCyLEeCcTBAAETCA MNpPWU  YCTaHOBKe onpeaeneHHOoro
YPOBHA 3anycKka. BpallieHne pyykM NPUMBOAUT K U3MEHEHMUIO Ha4yasibHOM
TOYKM 3anycKa reHepaTtopa passepTku. Mpu BpaweHUn pyykn B 061acTb
«+» 3anyck OyaeT NpoucXoamuTb MNOJIOKUTENbHOM MOMYBOAHOW, NpwU
BpalleHMM pydykn B obnactb «-» 3anyck Oyger  npoucxoamTb
oTpuLLATENIbHON MONYBONHOM, KOTAa pyvyKa HAXoAMUTCA B LLEHTPAsSIbHOM
NOJIOXKEHWUN 3aNYCK pa3BepTKM ByAeT OCyLLeCcTBAATLCA C HYIEBOM NHUN.
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Bpawan pydyky «TRIG LEVEL», ycTaHOBUTE HEOBXOAUMBIM YPOBEHb 3aMnycKa.
Mpn nccnefoBaHUM CUHYCOMAANBHOTO CUrHana HavasibHasa dasa moxeT
6bITb M3MeHeHa. BpaweHuem pyukn «TRIG LEVEL» moxHO [06UTbCA
CUHXPOHM3ALMM CUTHANA OT NMKa A0 MUKa.

ITOT BbIKAOYaTeNb BbIOMPAET NOAAPHOCTb CUTHANA CUHXPOHM3ALMK, KaK
NoKasaHo Ha pwuc. 4-9.

Korga nepekntoyatens «SLOPE» HaxoguTca B nonoxeHuu "+, pasBépTKa
3anycKaeTcA NONOXKUTENIbHOM YaCTbO CUHXPOHMU3UPYIOLLETO CUrHana.
Korga nepekntoyateno «SLOPE» HaxoAuTCA B MNONOXEHWMU, pPA3BEPTKA
3anycKaeTcA OTPMLATENbHOW YaCcTbld CUHXPOHM3UPYIOLWLEro CUrHana.
Bbl6op NOAAPHOCTM CUTHANa NOKa3aH Ha puc. 7-4

OTprMUETENbHLIR
HBKIIDH

{lenowUTeNEHER
HAKROH

YposeHs
_'_

Puc.7-4
7.7 YcTaHOBKa BpemMeHU pa3BepTKHU.

YcTaHoBUTE Mepekntovatens Bpema/aen B TaKoe MOJoXKeHue npu
KOTOPOM Ha 3KpaHe oTobpaxkaeTrcA HeobxoaMmoe 4MCNO Nepuonos
curHana. Ecam nepnopos MHOro ymeHblumMTe BpemsA pasBepTkU. Ecam Ha
3KpaHe oTobparKaeTcA TONbKO JIMHWUA Pa3BepTKM nonpobyinte yBenn4yutb
Bpema passepTKW. Korpga BpemsA pasBepTKM AO0CTaTOMHO Manoe npwm
HabnoAEeHMM YacTU CurHana, oCobeHHO npPAMOYrosibHOM ¢GOopMbl, Ha
3KpaHe byaeT BMAHA NpAMan INHUA.

7.8 PactaKKa curHana.
Ucnonb3yiite KHOMKYy «X10» , 4ToBObl paccMOTpeTb ManeHbKMEe 4acTu
CUTHaNa, Kak KOTOpble pacnosioXeHbl Oa/leKo OT MOMEHTa 3arycka
pasBePTKU, 4YTOBbl M3yuuTb WX MUCMONb3ys, Pydky TIME/DIV. Yrtobbl
BKJ/IIOYUTb PEXKMM PACTAXKKM, BbINONHUTE CAeaytowme onepauun.
YcraHosuTe pyykoi TIME/D1V camblit 60/1bLION KO3GPULIMEHT pa3BepTKH,
KOTOPbIA NO3BONAET U3YUUTb 3TY YaCTb CUrHAMA.
BpalueHnem pyykn « HORIZONTAL POSITION» (10), ycTaHOBUTE CUTHAN TaK,
4TOObI 3TOT YYACTOK CUTrHANA OblN B LLEHTPE 3KpaHa.
HaxaTb KHOMKy «x10». Mpu BbINONHEHWWN Bblle YKa3aHHbIX Npoueayp,
HeobxoAMman YacTb curHana byaet ysenmueHHoi B 10 pas snpaso.
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Puc. 7-5

(Pa3sepTKa B nonoxeHun 8/gen x 1/10)
Taknum 06pa3om, HepacTAHyTan MaKCMMasbHasa CKOPoCTb passepTku (0.1
MKc/aen) moxeT bbITb yBenyeHa cneayoumm ob6pasom:
0,1 mKceKk/nen x 1/10=10 HceKk/aoen
Korpga pa3BépTKa yBe/nMyeHa U CKOpOCTb Pa3BEPTKM - bonee yem 0.1
MKC/Aen, ApKOCTb 1y4a MOXKET YMEHbLUUTLCA.

7.9 Pexkum X-Y.

YcTaHOBUTE NepeKkntoyaTens Bpemsa/gen B nonoxeHue X-Y ona ycTaHOBKM
pexxuma HabnwopeHus  ¢uryp  Jlucaxkky. Bxoapl  pacnpegenstca
cheayrowmm obpasom:
X-ocb (ropmsoHTanbHas) Bxoa KaHana 1
Y-ocb (BepTuKanbHasa) Bxoa KaHana 2
BHumaHMe: Koraa cuMrHanbl BbICOKOM Y4acToTbl HabAtoA4aloT ¢ nomMollblo X-Y

peXnma, cnepyet o6paTUTb BHUMAHME HA NOAOCY YacToT U pasanyme ¢as
mexay X n Y-ocblo.

ik VRLA AT 1Y

ek g AHAT )

Pexxum X-Y ucnonosyetcs ANs M3MEPEHMA KOTopble He MOoryT ObiTb
npoBeaeHbl B OObIMHOM peXMMe (M3MepeHWe OTHOLUEHWI YacToT,
TemnepaTtypbl, CKOPOCTU U T.A4.).

1. YcraHoBuTe nepekatoyaTens Bpems/aen 8 nonoxexue X-Y. KaHanl
CTaHeT ocbto X U KaHan 2 cTaHeT ocblo Y.
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2. PyyKamu NONOXKEHWA Nyda NO ropu3OHTANN U BEPTUKANN YCTaHOBUTE
n3obpakeHne B HEOHXOAMMYIO YacTb
9KpaHa.
3. MMepekntouatenem B/oen kaHana 1 ycraHoBuTE HEOBXOAUMbIN pasmep
n3obpakeHua no ocu X
4. Mepekntoyatenem B/gen kaHana 2 yctaHoBUTE HEOBXOAMMBIIN pasmep
n3obpaxkeHusa no ocn Y

7.10 KannbposKa genutens.
Kak ykasaHHo B TT/, genutenb pacwmpsieT AnanasoH uamepeHuin. Ecam
KOMMeHcauma  Aenutena He  JO/KHbIM  06pa3som  BbINOJIHEHA,
oTobparkeHHaa ¢opma curHana OyaeT WCKaxkeHa UM nNpuBedéT K
NOrpeLHoOCTAM B U3MEpPEHUAX.
Mogkntounte pgenutenp 1:10 K Bxogamy CH1 wam CH2, n yctaHosuTe
nepekntoyatens VOLTS/DIV B nonoxeHne 50mB. MoacoeanHuTte agenmrenb
K BbIXxogy Kanubpatopa M C MNOMOLLBD MNEepPeMEHHOro pe3ncTopa
YCTaHOBUTE ONTMMabHOE n306paXkeHue curHana. Cm. puc. 7-7:

r r L_F HeA0KOMMNeHcauums
-~ -
l l Lr— nepeKoMneHcaums

8. TexHMuecKoe o6cnykmuBaHue
OnuncaHHble HUXKe onepaLmm A0MKHbI BbINOAHATLCA KBAMPULMPOBAHHbLIM
nosib3oBatesiemM. Bo n3berkaHMe MNOpParKeHUs INEKTPUYECKMM TOKOM He
BbINOJIHAWTE HUKAKUX ONepaumii, Kpome Tex, YTO yKasaHbl B HACTOALLEM
OMnMCaHuMW.

8.1 3ameHa nnaBKOro npeaoxpaHuTens.

Ecnn neperopen npepoxpaHutens, WHAMKaTop «CeTb» He bOyaet
BK/IIOYATbLCA, U COOTBETCTBEHHO, ocumanorpad He byaet paboTaTb. 3ameHa
NpPon3BOAUTCA TONbKO HA MAABKUIA NpeaoxpaHnTelb PEKOMEHAOBAHHOTO
HOMMHaNa, KOTOPbI YKa3aH Ha 3aA4Hen naHenu.

8.2 Bbibop HanpaXKeHUA NUTaloLWen ceTu.
MepBoHavanbHO ocuunnorpad MoxKeT bObiTb ycTaHOBAEH Ha pabouee
HanpsskeHne 115 B uam 230 B, c yactotoin 50/60 lu. MepexntoyeHne or
OLHOr0 CEeTEeBOr0 HaMpAMeHMA K APYromy BbINOJHAETCA C MOMOLLbIO
nepekoyaTeNna HanpsXeHWA CeTU Kak MoKasaHo Ha cTpaHuue 8. Ha
3afHel NaHen yKa3aHo HanpsKeHWe ceTun, Ha KoTopoe ocumanorpad 6oin
YCTaHOBMEH Ha 3aBoge. YTobbl MEpekNtounTb HanpsKeHWe nUTaHuA
BbINOJIHUTE C/leAyloLmne onepauun:

1. Ybeautecb, UTO CETEBOM LIHYP OTK/IOYEH OT CETH.

2. YCcTaHOBMWTE NepekoyaTesIb HanpsaxKeHus B Tpebyemoe
NOJIO}KEeHWE, COOTBETCTBYHOLLEE HAMNPAXKEHUIO CETH.

3. M3meHeHWe HanpsKeHWA NUTALOLLEN CeTU MOXKET TaKKe
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noTpeboBaTb COOTBETCTBYIOLLEN 3aMeEHbI M1IaBKOTO NPeAoXpaHUTeNs.
PekoMeHA0BaHHbI HOMWHA/ NIABKOrO NPefoXpaHUTeNA YKasaH Ha
3agHel naHenun ocumnnorpada.

8.3 Yxopa, 3a BHelHei NoBepXHOCTbIO ocumanorpada.
Ona unucTkm ocumnnorpada, MCNONb3YWTE MATKYID TKaHb CMOYEHHYIo
cnupTom unun sBogon. Obeperaite ocunnnorpad ot nonagaHMa Ha Kopnyc
6eH3nHa, To/yona, KCuaona, aueToHa Uan NofobHbix pacTBopuTenel. He
ucnonbsyiTe abpasvMB ANA  UMCTKM  3arpA3HEHHbIX  MOBEPXHOCTEM
ocumnnorpada.

9.MpaBuna xpaHeHus

9.1 KpaTtkoBpemeHHOe XpaHeHue
Mpubop [AONycKaeT KpaTKOBpPeMeHHoe (rapaHTUMiHOEe) XpaHeHue B
KanuTasbHOM XpaHUAMLLE B YCIOBUAX:
ONA He O0Tan/IMBaeMoro XpaHUANLLa:
— TemnepaTtypa Bo3zayxa oT mmHyc 20°C go + 70°C;
— OTHOCUTENIbHAA BAAXKHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°Cu
HuxXe 6e3 KoHAeHcaUMM BAaruy;
ONA 0Tan/MBaeMOoro XpaHuauuwa:
— TemnepaTtypa Bo3ayxa oT +5°C go +40°C;
— OTHOCUTENIbHaA BAAXKHOCTb Bo3ayxa Ao 80% npu Temnepatype +25°Cu
HUXe 6e3 KoHAeHcaUuWKM BAaru.
CpOK KpaTKOBPEMEHHOTO XpaHeHus Ao 12 mecAues.

10. MpaBuna TpaHCNOPTUPOBaAHUA

10.1 Tapa, ynakoBKa U MapKUpPOBKa YNaKOBKU
Ona obecneyeHns coxpaHHOCTM npubopa npuM TPAHCNOPTUPOBAHUMU
npuMeHeHa yknaao4Hasa KopobKka c amopTnu3aTopamm U3 NeHoNAacTa.
YnaKkoBKa npmubopa NponssoanTca B cnegytolein nociefoBaTelbHOCTH:
1. KOpob6Ky C KOMNAEKTOM KOMBUHUpPOBaHHbIM (3UMM) yNoXUTb B OTCEK Ha
AHO YKNagouYHOM KOPOOKY;
2. Npubop NOMEeCTUTb B NONIMSTUNEHOBYIO YNAKOBKY, NepeBA3aTb
LINaraTom 1 NOMeCTUTb B KOPOOKY;
3. 3KcnAyaTaLuMOHHY AOKYMEHTALMIO NOMECTUTb B NOJINMITUNEHOBDIN
NaKeT U YI0XKUTb Ha NPUBOP UAK MexKay BOKOBOM CTEHKON KOPOOKM U
npubopom;
4. TOBApOCOMPOBOAUTE/NbHYIO AOKYMEHTALMIO B NAKeTe NOMECTUTb Noj,
KPbILWKY KOPOBKY;
5. 06TAHYTb KOPOOKY NNACTUKOBOM NEHTOMN N ONIOMBMPOBaAT;

10.2 YcnoBuA TpaHCNOPTUPOBAHUA

1. TpaHcnopTtuposaHue npmubopa B yKNaA04HHON KOPOOKe Npom3BoaANTCS
BCEMW BUAAMM TPAHCMOPTa NPU TeMnepaType OKPY»KatoLLLero Bo3ayxa ot
MuHyc 20 °C go natoc 60°C M OTHOCUTENbHOM BAXKHOCTM 40 95 % npu
TemMnepaType oKpyKatoLLei cpeapl He 6onee natoc 30°C.
2. MMpu TpaHCNOPTUPOBAHMM CaMONETOM NPUBOP A0NKeEH ObITb pasmeLleH
B OTan/IMBaemMoM repmeTM3MpoBaHHOM OTCEKE.
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3. Mpu TpaHCNOPTUPOBAHMM A0MKHA BbITb NPeAyCMOTpeEHa 3aLMTa OT
nonagaHua atmocdepHbIX 0CaAKOB U NblAn. He AoNycKaeTca KaHTOBaHWe
npubopa.
11. FNapaHTHiiHblie 06A3aTenbCTBa
Komnanua «METEOH» npepocrasnser nonHoe rapaHTUiMHoe
06CcNyKMBaHME KOHEYHOMY MONb30BATENO W TOPrOBbIM MOCPEAHUKAM.
CornacHo reHepasbHOMY TFapaHTUAHOMY 0053aTeNbCTBY KOMMAHWUK
«MEFEOH» B TeueHWe oAQHOroO roda co AHA NpuobpeteHua npubopa npu
YCNOBMM  MPABUABHOM  3KCMJ/yaTauMM ero rapaHTUpyeT OTCYTCTBUE
OedeKTOB KayecTBa NPUMEHAEMbIX MPU U3FOTOBAEHUM MATEPMANOB WU
CaMOro U3roToBAEHMS.
[aHHoe rapaHTUitHOe 0653aTeNbCTBO MMEET CMAY TONIbKO Ha TeppUTOpUU
CTpaHbl NPMOBpPEeTEHNs U TONIbKO B Cly4ae npuobpeTeHns y opuumnanbHoro
npeacrasuTena nan aunepa.
«METEOH» ocTaBnsieT 3a coboi NpaBo NPOBEPKM NPETEH3UIA, CBA3AHHDIX C
rapaHTUMHbIM  0653aTeNnbCTBOM, B LeAAX onpegeneHns  cTeneHu
NPUMEHUMOCTW HACTOALLEro rapaHTMItHOro 0bA3aTenbCTBa.
[aHHaa rapaHTUA He PacnpOCTPAHAETCA Ha MaBKME NpefoxpaHUTenun u
KOMMOHEHTbI Pa30BOr0 MCMOJIb30BaHUA, a TaKKe Ha /tobble u3genna nau
WX YacTW, OTKA3 AN NOBPEKAEHNE KOTOPbIX BbI3BAH OAHOMN U3 CieayOLnX
NPUYNH:
1. B pe3ynbTate HeEOPEKHOro UCMOIb30BAHUA UIN UCNO/b30BAHUA C
OTK/NOHEHMEeM OT PYKOBOACTBA MO 3KCM/yaTauuu;
2. B pe3ynbTaTe HENPaBUAbHOFO PEMOHTA UM MOAUPUKALUM NLAMM, HE
ABNAOLLMMNCA NEPCOHANOM CEPBUCHbIX CNyK6 « METEOH »;
3. B pe3ynbTate GpopPCc-MarKOPHbIX 0OCTOATENBLCTB, HANPUMEP, NoXKap,
HaBOAHEHWE WU UHOEe CTUXMIHOEe BeacTBuE;
4. B pe3ynbTaTe TPAHCNOPTUPOBKM, NEPEMELLEHMA NN NAJEHUA Nocne
NOKynKku npubopa.
12.fapaHTUiiHOe ob6cny:KuBaHue
Ona nonyyeHuns obcnyKMBaHUA crenyeT NpeaoCcTaBUTb CAeAyOLWYO
nHpopmaumio:
1. agpec u tHGopMaUMA A1A KOHTAKTa;
onucaHue npobaembl;
onucaHue KoHoUrypaumm nsaenms;
KOA MOLEnNn usgenus;
CepuitHbIN HoMep usaenuns (Npu Hannumm);
OOKYMEHT, NOATBEPKAAIOWMIA MOKYMKY;

o0k 0w
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7. MHPOPMaUMIO O MecTe NpruobpeTeHna nsgenus.
Morkanyiicta, obpatnUTech C yKazaHHOM Bbille MHbOPMALMEN K AnNepy Uam
B KomnaHuto «MEFEOH». Mpnbop, oTnpasBaeHHbI 6e3 yKazaHHOM Bbllle
nHpopmauum byaeT BO3BpaLLEH KINEHTY.

1) Yactu 6e3 rapaHTUIMHOrO CpoKa:

MuaKoKpuctananmyeckmm aucnneit, 6atapeu, NPOOHUK, 3TasIOHHbLIN
610K, NNacTMKOBbIN GYTASAP, CBA3YIOLLEE BELLECTBO.

Ocobble 3aaBneHUSA:

1) PemMOHT nnn mogepHusauma npubopa mMoryT ObiTb BbIMOJHEHDI
TONbKO HAWMMM CcneuuManmuctamu, He nbiTakTecb CaMOCTOATENIbHO
BHOCUTb U3MEHEHUSA B NPUOOP UM PEMOHTUPOBATL €ro.

2) YTUAnM3npymte WUcnosb3oBaHHble HaTapelkm B COOTBETCTBUM C
aencreytowmmmn  TpeboBaHMAMM UM HOPMAMK BalLel CTpaHbl
NPOXMBAHUA.

BHumaHume:
Nlobble M3MeHEHMA B KOHCTPYKUMM npubopa Heponyctumebl, Nntobole
PEMOHTHbIE oOMepauuMm [AOXKHbl MPOBOAUTLCA  YNOJHOMOYEHHbLIM
NnepcoHanom, He MblITanTecb MOANGULMPOBATD UM OTPEMOHTUPOBATD

-

13.Macnopt
Ocuunnorpa¢ yHmeepcanbHbiii METEOH-15022

3aBoacKo Homep:

[aTa Bbinycka: « » 201 .

Ocumnnorpad yHMBeEpPCa/bHbIN NpoLlen KaMbpoBKY Ha NpeanpuUaTUm-
W3roToBMUTE/IE U COOTBETCTBYET BCEM 3asB/IEHHbIM XapaKTepUCTUKaM.

KoHTponep

mn

N3rotosuTenb rapaHTUpPyeT COOTBETCTBME TEXHUYECKMX XapaKTEePUCTUK
YHUBepcanbHOro ocuuanorpada npm cobaogeHmn notpebutenem
YCNOBUWIA 3KCMNIyaTaLuK, TPAaHCMOPTUPOBAHMA U XPaHEHWA, YCTaHOBAEHHbIX
NpoOV3BOAMUTENIEM.
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14. Cpok cnyx06bl

Cpok cnyx6bl npubopa 2 roga. YkasaHHbli CPOK CryObl OelcTBUTENEH Npu
cobntogeHun notTpebuTenem TpeGoBaHMIA HACTOSALLETO PYKOBOACTBA.
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