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1. BeepeHue

HacToswee pykoBoACTBO MO 3KCM/IyaTaLMm NpeaHa3HauYeHo ANA nu,
paboTaloLwmx c NPUHOPOM, a TaKKe 417 0OCNYKMBAIOLLETO U PEMOHTHOIO
nepcoHana.

PyKoBOACTBO BK/OYAET B cebs BCe AaHHble 0 Npubope, ykasaHMa no
pabore.

Bce paamoanemeHTbl, BCTpeYatowmecs B pyKoBoAcTBe, 0603HAYeHbI
NO3ULMOHHBbIMM HOMEPAMW B COOTBETCTBMM CO CXEMOM 3/1EKTPUYECKON
NPUHUMNUaNbHOM. Mpu n3yveHnn npubopa crenyeT Nob30BATLCA
KOMMNIEKTOM MPUHLMMNUANBHBIX 3IEKTPUYECKMX CXEM.

B cBA3M C NOCTOAHHOM PaboTOMN NO COBEPLUEHCTBOBAHUIO U3AENMSA,
MOBbILWAOLLEN er0 HaZLEeXHOCTb M YAyYLLIAIOLWEeN YyCN0BUA SKCNayaTauum, B
KOHCTPYKLMIO MOTYT ObITb BHECEHBI HE3HAYUTEIbHbIE U3MEHEHUA, He
OTPaKEHHble B HACTOALLEM U3AAHUMN.

Mpu aKkcnayaTaunmn Nnpnbopa B yCAOBUAX TPOMMUYECKOTO KAMMaTA
HeobX04MMO 3KCNIYaTUPOBATb €r0 B NOMELLEHWUU C
KOHAWLMOHUPOBaHMEM Bo3ayXa. [Mpu akcnayaTauum npubopa B
nomeLleHnn 6e3 KOHANLIMOHNPOBAHMA BO34YyXa Heobxoanmo
OONONHUTENIbHOE NpeaBapuTe/ibHOE BKAOYEHME NPUHOpPa Ha Bpema He
MeHee [BYX YacoB C LEeNblo ero nporpesa.

1.1. OnucaHwme.

Ocumnnorpad cepBUCHLIN YyHMBepcanbHblit MEFEOH - 15022 3710
OBYXKaHanbHbI ocumnnorpad. Monoca nponyckaHua ocumnnorpada 20
MlU, MaKkcuMManbHasa 4yBCcTBMUTENbHOCTb 1 mB/men, MUHUMaNbHbIN
KoadpdurumeHT pa3BépTku 0,2 MKc/aen. Bo3MOXKHO YCTaHOBEHWE BPEMEHMU
pa3BepTkn 20 Hc/aen npu pactakke B 10 pas. Ocumnnorpad mmeet
6-atonmoByto (12,5 cMm) NPsSMOYro/ibHYHO 3/1EKTPOHHO-YYEBYO TPYOKY €
BHYTPEHHEMN LLIKaNon.

Ocuunnorpad npepHasHayeH AaA MWCNONb30BaHWA B PEMOHTHbIX
MacCTepCKuX; NpPKU paspaboTKe U HaNaaKe Paano3/1eKTPOHHOM annapaTypsl.

Ocuunnorpad npoct B  yNpaBJAeHUW, WU  UMEET  BbICOKYH
9KCMJTyaTaLMOHHYIO HaJEeKHOCTb.

1.2 OcobeHHOCTU.
e BbICOKAA MHTEHCUMBHOCTb CBEYEHMA, BbICOKOE HaMNPAXKEHNE YCKOPEHUA
aHopa:
e 3J1T, C BbICOKOM SIPKOCTbIO M HAaNpAXKeHNeMmM ycKopeHusa aHoaa 1,9 KB.



3T0 cnocobCcTBYET YETKOMY M30OPAXKEHMIO AaXKe NPU BbICOKUX
CKOPOCTAX PA3BEPTKMU.

e LlllnpoKasa nosoca NponycKkaHUA 1 BbICOKasA YyBCTBUTENbHOCTb:
Ocuunnorpad 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 Korga o4HOBPEMEHHO
nccneayroTcA A8a PasHbIX CUrHaNa Pa3HOM YacToTbl BO3MOXHO
NOSYYUTb YCTOMUYMBYHO CUHXPOHU3ALLMIO.

e TB-CMHXPOHM3ALMUA:

Ocumnnorpad nmeet PUNLTP CUHXPOHM3ALMKN ANA aBTOMATUYECKOMN
CUHXPOHM3aLum no TB-kagpam n TB -cTpokam.

e Bbixog curHana KaHanal
CurHan KaHanal ¢ 50 Om BbIXOA4OM MOKET BbITb MCMNONb30BaH AN
NOAKNOYEHUA YAaCTOTOMEPa AW APYroro u3mepuTtenbHoro npubopa.

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

A

MsrotoButenn ocraenser 3a coboi NpaBo BHOCUMTb B CXemy W
KOHCTPYKLMIO Npubopa HenpuHUUNUA/IbHbIEe U3SMEHEHUSA, He BAusowWwme
Ha ero TeXHUYecKkuMe AaHHble. MNpu He6ONbLIOM KO/NMYECTBE TaKMUX
M3MEHEeHMIi, KOppeKuUs  IKCNAYaTauUOHHbIX, JOKYMEHTOB He
npoBoAUTCA.

2. TexHU4YeCKue XapaKTepucTUKu

2.1 TpaKT BEepPTUKaNbHOro OTK/IOHEHUA

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)

Monoca 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: kKaHanbl 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
CMUrHaMa 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 CuHXpoHU3aumAa

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

ceTu, BHeLWHAA (KaHan 1 nav KaHan 2 MOXKHO
CUHXpOHU3aUMA

BblOPATb TO/IbKO B ABYXKAHA/NbHOM peXnme uUau

peXKUME C/IOXKEHUA).
MonapHocTb + /-

20Ty,.,.2 Mlu:0.5 paen; TRIG. ALT 2 nen; EXT:0.2B 2
YyBCTBUTENBHOCTb MTry...20 MTlu;: 1.5 agen; 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 Mcnonb30BaHUK 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

TaKas »Ke KaK y KaHana BEPTMKa/IbHOro
oTK/IOHeHwUA. (X Bxoa:CH1 Bxoaa; Y- Bxoa:CH2 Bxoa)

Monoca nponycKaHus

DC ~ 500 Kkly,

N3mepeHue pasHocTun das
X-Y

<3 Bnonoce 0 ... 50 Ky,

Z -Bxopg,

qYBCTBMTEHbHOCTb

5 B (ApKOCTb CBEYEHUA yBEIMYMBAETCA NPU Nogade
OTPULATEIbHOTO HAMPSAXKEHUS)

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 NONSPHOCTH
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 BHYTPEHHEeN 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 Npeenax

HOPM MOC/e BpeMeHM Nporpesa, paBHoro 15 muHyTtam.

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

3. MolwwHocTb, noTpebasemas NPUBGOPOM OT CETU NEPEMEHHOTO
HaNpPAXeHUA NPU HOMUHAILHOM HaMNPAXKeHUM He npesbllwaeT 45 BT.

4. Npnbop ponycKaeT HenpepbiBHYI pPaboTy B paboumnx ycnosmax
3Kcn/yaTaumn B Te4eHne 8 4acos.

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

6. MaKcumanbHO gonyckaemas pabouyan Temnepatypa: ot 0 go 40° C npwm
OTHOCUTE/NIbHOM BRaxHocTn: 85% (Makc).

7. TabapuTHbie pasmepbl: 316 x 132 x 410 mm

Bec: MpnbansutenoHo 7,8 Kr.

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

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. YKasaHua mep 6esonacHocTu
K pabote ¢ npubopom AOMNycKawTca AuLE, O3HAKOMUBLUMECA C
TEXHUYECKMM OMMCAHMEM WM UHCTPYKLMEN MO 3KchayaTauuu npubopa, a
TaKXe npolueaLine UHCTPYKTaXK No TeXHMKe 6e30nacHOCTH.



B npnbope MmetoTca HanpaXKeHUA, onacHble 1A *KU3HM.

4.1 O6wue Tpe6oBaHUA NO TEXHUKe 6e30NacHOCTU

CobnogeHne cnepytowmx npasua 6€30nacHOCTU 3HAYUTENbHO
YMEHbLUMT BOSMOMKHOCTb NOPaXKEHUA SINEKTPUYECKMM TOKOM.

1. Crapalitecb He nogBepraTb ceba BO3AENCTBUIO BbICOKOTO HanpaXeHus -
3TO ONACHO ANA KU3HU. CHUMANTE 3aLUUTHBINA KOXKYX U 3KPaHbl TO/IbKO
no mepe Heob6xoaMMOCTU. He KacaiTecb BbICOKOBObTHbIX
KOHAEeHCAaTOPOB Cpasy, NOC/e BblK/OYeHMA Npubopa.

2. MocTapaliTecb UCNONbB30BaTb TONbLKO O4HY PYKY (NpaByto), npu
perynnmpoBKe Lenen, HaxoaAWwMmMXcs noa HanpsaxeHnem. Nsberaite
HebpeyKHOro KOHTaKTa ¢ ItobbIMK YacTAMKU 060pYyA0BaAHUA, MOTOMY YTO
9TW KaCcaHWA MOTYT NPMUBECTU K MOPAXKEHUIO BBICOKUM HaMpsXKeHnem.

3. PaboTaliTe N0 BO3MOMXKHOCTM B CYXMX NOMELLEHUAX C U30AUPYIOLWUM
NOKPbLITUEM NONA UAWN UCTIONB3YNTE U30ANPYIOLWMIA MaTepuan Noa,
BaLUMM CTY/IOM U Horamu. Ecam 06opyaoBaHMe nepeHOCHOE,
nomecTuTe ero npu o6CNYKMBAHUN HA U30IMPOBAHHYHO NOBEPXHOCTb.

4. Mpu ncnonb3oBaHMM NPOBHMKA, KacaliTeCb TONIbKO €ro M30/IMPOBAHHON
YyacTu.

5. MocTapantecb U3y4mTb LLENK, C KOTOpbiMK Bbl paboTaeTe, ana Toro,
4yTOobbl N36€raThb y4aCTKOB C BbICOKMMM HanpsaKeHuAMU. [omHUTe, 4TO
3NEeKTPUYECKME LENN MOTYT HAXOAUTLCA NOL HANPAXKEHMEM AarKe
nocne BbIKAOYEHNA 060PyA0BAHMS.

6. MeTannmyeckme 4actm 060pyA0BaAHUA C ABYXNPOBOAHBIMU LLHYPAMM
NMUTaHMA HE UMEIOT 3a3eM/IEHUA. ITO He TONIbKO NpeacTaBaseT
OMACHOCTb NOPAXKEHMA INEKTPUUECKMM TOKOM, HO TaK¥Ke MOXKET
BbI3BaTb NOBPEXKAEHNE 060PYA0BAHMA.

7. Hukoraa He paboTalite oamH. Heobxoanmo, 4Tobbl B Npeaenax
[0CAraeMOCTN HaXOA4W/ICA NePCOHAs, KOTOPbIA CMOXKET OKa3aTb BaM
nepByo NOMOLLb.

5 MoaroToBKa K pa6orte
5.1 O6wume yKkasaHUA NO 3KcnayaTauum

Mpun HeboNblUMX KONebaHUAX TEMMNEPATYP B CKNAACKMX U paboumnx
NoMeLLEHUAX, NOJYYEHHbIE CO CKNAaaa Npnbopbl HEOBXOANMMO BblAEPKATb
He MeHee ABYX YacoB B HOPMA/IbHbIX YC/IOBUAX B YNAKOBKE.

Mocne xpaHeHMA B yCAOBMAX NOBbILEHHON BAAXKHOCTU NpMbopbI
nepes BKAOYEHNEM HEOBXOAMMO BblaepKaTb B HOPMabHbIX YCAOBUAX B
TeyeHue 6 u.

Mpu nonyyeHum ocumnnorpada NnpoBepbTe KOMNAEKTHOCTb NpUbopa B
COOTBETCTBUM C NYHKTOM 3 (KOMNNEKTHOCTD).

MoBTOPHYO YNaKOBKY NpoM3BOANTE NpU NepeBo3ke npnbopa B
npegenax npeanpuAaTUA U BHE ero.

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



BHumaHue! 1na npeoTBpaLLEHNA NPEKAEBPEMEHHOIO BbIXOAA M3
CTPOA UK CHUXKEHMA HapaboTKm /1T HeobxoANMO nepes BKAOYEHNEM
(BbIKNtOYEHMEM) NPMBOPA YCTaHABAMBATb PYYKY PEFYIMPOBKN APKOCTU B
KpaliHee NooXKeHue.

5.2 PacnakoBKa ocuunnorpacda

Ocumnnorpad otTnpasnseTca NoTpebuTento 3aBoAOM Nocae Toro, Kak
NOJIHOCTbIO OCMOTPEH U NpoBepeH. MNocne ero Noay4YeHNa HemeaIeHHO
pacnakyiTte u ocmoTpuTe ocumanorpad Ha NnpegMeT NoOBPEKAEHUN,
KOTOpPble MOrIN MPOM30MTM BO BpEMSA 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 yaobcTBa paboTbl ¢ NPUBOPOM pyyKa NepeHoca,
3aKpeniieHHan Ha CTAXKax NpmMbopa, MCNosb3yeTcs Kak noacTasKa. Ans
YCTaHOBKM PYYKM NepeHOoca OTTAHUTE ee B MEeCTax KPenieHns, NoBepHuTe
M oTNycTUTe, 3adMKCMPOBaAB Noa, HY*KHbIM yriom. Mpubop Bo Bpems
paboTbl AOMXKEH BbITb YCTAHOB/IEH TaK, YTOObI BO34yX cBOBOAHO 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. Y6eautecs,
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 akcnayataummu
MpeaensHbIn Ananas3oH pabounx TemnepaTtyp 414 sToro npubopa - ot
0 go 40° C . PaboTa c npnbopom BHe 3TUX NPELENOB MOXKET NPUBECTU K
BbIXOAY M3 cTpoA. He ncnonbsyite npubop B MmecTax, rae cyliecTsyet
CU/IbHOE MarHUTHOE WAW 3NeKTpuYeckoe nose. Takue nonsa moryTt
HapyLWWTb TOYHOCTb U3MEPEHUN.




5.6 YcraHoBKa ApKkocTu ceedeHusa T

HuWKoraa He ocTaBNANTE CTaTUYHYIO TOUKY C BbICOKOM APKOCTbIO
HenoABUXHOM Ha 3KpaHe B TedeHMe 60/blie YEM HECKONbKMX CEKYHA. B
3TOM MecTe IOMUHOGOP IKpaHa MOXKET BbITb NOBPEXKAEH.

5.7 MNpeaenbHble BXOAHbIE HaNpAXeHua
He nopgasaiiTe HanpaA)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 -BX0op, 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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(Ha3HayeHWe opraHOB ynpaB/ieHNa CM. Aanee B OnNncaHum)

1 ®OKYC 16. CETb
APKOCTb 16-1 UHOUKATOP BKIHOYEHMA
22 MUTAHWUA
YBETMYEHUA 17. BbIXO4 KAJIMEPATOPA
33 YYBTCBUTENBbHOCTU B 5 PA3
MONOMEHME NO BEPTUKAIM 18, UCTOYHUK CUHXPOHWU3AL NN
44
PEXWM (KaH1, kaH2, ABa 19. BXOJ BHELL.
55 oaHOBpPEeMEeHHO, CyMMa KaHanoB) CHMHXPOHU3ALUNN
MHBEPCKA 20. BOJIbT/AENT KAHAN Y (nnaBHo)
66
MOSTOMEHME MO BEPTUKAZIMY 21. NOCTOAHHbLIN/NEPEMEHHbIN
77 KAHAN Y
NONMAPHOCTb 22. KAHANY
88
YPOBEHb 3ANYCKA 23. BOJIbT/OEN KAHANY
99 (AmckpeTHO)
MONTOXKEHME MO TOPU3OHTANU 24. KAHAN X
11 X
0.
PACTAXKA 10 PA3 25. NOCTOAHHbIN/NEPEMEHHbIN
11 KAHAN X
1.
NAABHO/ KAJIMBPATOP 26. BOJIbT/OEN KAHAN X
11 (anckpetHO)
2.
KANTMBPATOP 27. BOJIbT/AEN KAHAN X (nnaBHo)
11
3.
PEXWM 3AMYCKA PA3BEPTKM  28. 3A3EMJIEHUE
11
4.
BPEMSA/OEN 29. NOBOPOT NIYYA (per-ka
11 YPOBHA FOPU30HT.)
5.
6. HasHaueHMe opraHoB ynpasneHusa
6.1 Pacnono»KeHue U HasHaueHWe OpraHoB ynpaBneHus (nepegHaa
naHesnb)
Lenu INT:

(16) POWER (KHomnKa ceTeBoro nutaHusa). Korga KHOMKa Ha)kaTa,
3aropaetca MHauKatop (16-1).
(1) FOCUS (dokyc) Perynnposka $poKyca nsobpaxkeHus.

(2) INTEN (AapkocTb) Perynnpyet apKkocTb n3obparkeHus.

(29) TRACE ROTATION (noBopoT) PeryanpoBsKa nsobpaxkeHus,
napannenbHO IMHUAM LIKanbl.
OpraHbl yNpaB/ieHWUsA TPAKTa BePTUKA/IbHOIO OTK/IOHEHUSA:

(24) CH 1(X) (KaHan 1) Bxoa KaHana 1. B pexkume X-Y, BXOAHOW KaHan
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X-ocu.

(28) CH 2(Y) (KaHan 2) Bxoa kKaHana 2. B pexkume X-Y, BXOAHOM KaHan
Y-ocu.

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

AC: 3aKpbITbIl BXOZ,

DC: oTKpbITbIl BXOZ,

GND: Bxog ycunutensa oTKAKOYAETCA OT MCTOYHUKA CUTHANA U 3a3eM/IAeTCA.
(28) Knemma 3azemneHus.

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

27 (20) VARIABLE (nnaBHo) MnaBHoe u3MeHeHWe Ko3dpduumeHToB
OTK/IOHEHUSA KaHA/I0B C NEePEKPLITUEM HE MeHee Yem B 2.5 pasa B Kaxgom
NONOMKEeHUN NnepekntoyaTenen s/aen. Koraa pyyka HaxoamuTtca B KpalHem
npaBoM MOMOXeHMN, 3TO obecneuymBaeT KanmbpoBaHHOe 3HayeHue
nofoXeHnn nepekntoyatena BONTb\JENEHUE.

4) (7) POSITION (nonoxkeHue) PerynnpoBKa NonoXKeHUs nyven obemx
KaHaNoB MO BEPTUKAN.

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

(5) 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 HabntogaeTcs anrebpamyeckas 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 MepeK/ouYmTe BbiKAtoYaTenb (18) B nonoxkeHune
EXT.

(23) TRIGGER SOURCE (MCTOYHMK CMHXPOHM3aUmMKM). BblbMpaeT UCTOYHUK
CMHXPOHM3aLLMK NPU 3aMyCKe IMHUW PA3BEPTKM.

VERT (DUAL ALT): B o04HO KaHanbHOM pexume pas3BepTKa
CUHXPOHU3NPYETCA CUTHANIOM OT KaHana 2. B AByxKaHa/NbHOM peXxunme,
pa3BepTKa CMHXPOHU3NPYETCA NooYepesHO OT CUrHana KaHana 1 u Kax. 2.
CH 1 (KaHan 1): Pa3BepTKa CUHXPOHM3NPYETCA CUrHANIOM CO KaHana 1.

EXT (BHewHnM): Pa3BEpTKa CUHXPOHU3UPYETCA BHELUHUM CUTHAIOM

LINE (ceTb): Pa3BépTKa CMHXPOHU3MPYETCA OT NUTAlOLWEN CeTH

(8) SLOPE (nonapHocTb). MepekntoyaTens NONAPHOCTH
CUHXPOHM3MPYIOLLLErO CUTHaA.

"+":Pa3BEPTKM CMHXPOHM3UPYIOTCA NOJIOXUTENbHbIM nepenagom
nccnefyemoro curHana.

"-":Pa3BEPTKU CUHXPOHU3UPYIOTCA oTpULATENbHbIM nepenagom
nccnegyemoro curHana.
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9) TRIG LEVEL (ypoBeHb). BbibupaeT ypoBeHb UCCIeaAyeMOoro curHana,
Npu KOTOPOM NPOUCXOAMUT 3aMNyCK Pa3BEPTKM.

(14) MODE BbI6op pexkuma paboTbl 3anycKa pa3BepTKU

AUTO (aBTOKO/1I€6aTENbHbIN): €CIM HET CUTHaNa CUHXPOHU3ALUN UAN OH
MeHbLe 25 'y, pa3BepTKa NepexoauT B aBTOKONeDbaTeNbHbIA PeKMUM
NORM (kaywmii) pasBepTKa 3anycKaeTca TONbKO NP HaNMYMK BXOOHOTO
curHana

TV-V cuMHXpoHM3aumMaA No BepTUKaan (no Kagpam)

TV-H c1MHXpOHM3aLmMA NO ropM30oHTaAM (MO CTPpOoKam)

B o06oux pexumax TB CMHXpOHM3aUMM MonApHOCTb TB curHana AoJiKHa
6bITb OTPUL,ATENBHOM

OpraHbl ynpaB/ieHUA pa3BEPTKOI:

(15) BPEMA /OEN vycraHasnuBaeT KoadduumeHT passépTkn ot 0,2
mkc/pen po 0,5 c/gen 20 ctyneHamu. MNpun nepesoge B nosoxeHne X-Y
obecneunBaerca HabnwgeHne buryp Jinccaxy.

(12) VARIABLE (pa3BepTka nnaBHo) ObecneymBaeT NAaBHY peryinpoBKy
K0apdULMEHTa pPa3BEPTKM C NepeKpbITUEM 2.5 pa3a B KaXKAOM NONOKEHUU
nepektoyatensa 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 (3aaHAn
naHenb).

(31) Z BXOA. Bxon Ana nogayum CuUrHana Moy AMpPYHOLWLEro ApKOCTb
nyya.

(30) CH 1 (Kanan 1) Signal Output. Bbixog curHana KaHana 1, ¢
HanpsskeHnem npubansmutensHo 20 mB/aen npu Harpyske 50 Om, ana
NOAKNIOYEHUA YAaCTOTOMEPA AW APYroro u3mepuTtenbHoro npubopa.

(34) Bxog, ceTeBOro Hanpa)eHus.

MoaKntoUMTE CETEBOW LWHYP K 3TOMY rHe3ay.
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(32) MNpepoxpaHuTenn. HomuHanbl NNaBKUX NpeaoxpaHuTenemn
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€30NacHOCTH, N3N0XKEHHbIE B pa3aene 4 HAacTOALWEro PyKOBOACTBA.
3. B cnyyae 60nbWION pasHUUbl TeMnepaTyp MeXAay CKAAACKUM W
paboyMm noMelLeHUAMM MOAYYEHHbIA €O cKnaja ocumnnorpad nepep
BK/IIOYEHUEM BbIAEPKNBATb B HOPMA/bHbIX YC/IOBUAX HE MeHee 4 4.
4. MpoBepuTb HannuMe NpesoxpaHUTeNen.
5. MNMocne ANUTENbHOrO XpaHeHUA UAM TPAHCNOPTUPOBAHWUA B YCI0BUAX
NOBbILEHHOM BAAXHOCTM ocumanorpada nepes BKAOYEHUEM 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.
BpalweHune pyykm «ApKOCTb» MO YaCOBOW CTPENKE AONXKHO NPUBOAUTL K
YBE/IMYEHUIO APKOCTU, MPOTUB - K YMEHbLLEHWIO.
3. MpoBepkKa ¢okKyca.
MepeBeauTe nepekaloyatens spemsa/men B nonoskeHne X-Y. Ha skpaHe
NnoABMUTCA TOYKA. BpaweHnem pydyku «POKyc» YCTaHOBUTE MUHMMAJIbHbIN
pa3mep TOYKM Ha IKpaHe.
4. TpoBepKa BO3MOXKHOCTM NOBOPOTA Nyya.
BpaweHue pydykm «TRACE ROTATION» [0/KHO NpMBOAUTL K MOBOPOTY
nyva.
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5. lNpoBepKa BO3MOXKHOCTU NepemeLleHna ay4a.

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

6. MpoBepKa OYHKUMOHMPOBAHMUA BO3MOXKHOCTU PEryAMpPOBKM KaHana
BEPTUKA/IbHOrO OTKNOHEHMUA.

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

8. BpaleHue pyyek B/gen 0onKHO NPUBOANTL K M3MEHEHMIO aMMINUTY bl
CUrHana.

9. MNpoBepKka QYHKLMOHMPOBAHUA BO3MOXKHOCTU PErYIMPOBKM KaHana
FOPU3OHTA/IbHOTO OTK/AOHEHWA. BpalieHne pydek Bpema/oen AOMKHO
NPMBOANTL K U3MEHEHUI0 CKOPOCTU Pa3BEPTKU.

10.MpoeepKka paboTbl KOMMyTaTopa B pPeXMMaX MOMNEPEMEHHO 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 paonxHo 6bITb 3aMeTHO noo4vepenHoe
NPOXOXAEeHME JNIMHUI pa3BepToK KaHana 1 u KaHana 2. YcTaHoBuTE
nepeknovyatens (18) B nonoxeHne «CH 1», Ha DT [0NXKHbI
OAHOBPEMEHHO NPUCYTCTBOBATb IMHUK Pa3BepPTOK KaHana 1 n KaHana 2.
11.MpoBepKa perknuma CA0XKEHUA CUTHANA OT KaHanal n KaHana 2.
YcTaHoOBUTE pexnm 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 nameHuTcA
Ha 180°.

13.MpoBepKa pacTaKKm pas3sepTku 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 nonosxkeHuwe X-Y. Ha skpaHe
NOABUTCA TOYKA.

15.MpoBepKa paboTbl PEKMMOB Pa3BEPTKMU.

15.1Hakmnte KHONKY «AUTO» NOABUTCA NMHMA PA3BEPTKMU.

15.2Haxkmnte KHonky « NORM» nnHmna passepTku ucdesHet. lNMpu nogaye
CUrHana Ha Bxoh ocumnnorpada (Hanpumep, OT  BHYTPEHHEro
KanubpaTtopa) M BpalleHun pydku «Trig Level» nossutca nuHUA
pa3BepTKM.

16. MMposepka BO3MOXHOCTH perynanposkmu ycuneHusa KaHana
BEPTUKANIBHOTO OTKJIOHEHMA W MAABHON PEryJMpoBKN  AJANTENbHOCTU
pa3BepTKM.

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

b. BpaweHue pydykn «naasHo» («VAR» (27)(20)) npuBoauT K nnasBHOMY
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YMEHbLUEHUO aMNANTYAbl CUTHaNa.
c. BpaweHue pyykun «nnasHo» («VARIABLE» (12)) npuBoauT K naaBHOMY
M3MEHEHMUIO Neproaa CUrHana.

7.3 OaHOKaHaNbHbI peXxum.
Ybegutecb nepes BKAOYEHMEM NpMbOpa B COOTBETCTBMU MOJIOKEHUSA
nepekntoyaTeNn HanpsKeHus ceTu. YCTaHOBWUTE OpraHbl ynpaB/eHus
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 CETEBOM LIHYP K PO3ETKE, 1 3aTeM, NMPOAOIKUTE CAeyoWwmm
obpasom:

1) Bknatouute KHonKy CETb n y6eautech, 4To 3aropaeTca MHAMKATOP CETU.
B TeueHuUM npubamnsmutenbHo 20 ceKyHA, Ha 3KpaHe AO0MKHA NOABUTLCA
NMHWA pa3BepTKU. Ecam nyd He noseaseTca NpubAN3UTENbHO B TeyeHumn 60
CeKyHZ, NpoBepbTe NPaBU/bHOCTb YCTAHOBKM OPraHOB yNpaBAeHUs.

2) YcTaHOBUWTE KenaTesbHY APKOCTb U GOKYC M306paKeHMA C NOMOLLBIO
pydyek APKOCTb 1 ®OKYC.

3) YctaHOBWTE M306paxKeHWe ay4a NapannesibHO ropu3oHTAIbHOM JNHUK
LWKanbl, Bpawas pyyku NMOBOPOT JIYYA oTBepTKO.

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

5) YctaHosuTe nepekntodaTenb AC-DC-GND B nonoxkeHne AC. Ha skpaHe
OOMKHO HabnoaaTbcA n3obpaxkeHne CUrHafa COOTBETCTBYIOLLEE PUCYHKY
7-2.

6) OTperynunpyiite YeTKOCTb U306paxKeHus pyukoit POKYC

7) C nomouipto nepekntoyatener B/OE/T n BPEMA/OEN ycTaHoBuTE
Kenaemble pasmepbl CUTHanNa.

8) CoBmecTUTE C MOMOLLBID NepekatovaTenen nsobpaxkeHne curHana ¢
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NIMHUAMM WKaNbl, Tak 4TOBbl MOXHO 6blNI0 NIerKo paccymMTaTb amMnaAUTyay
(Vp-p) v nepuog, (T).

Puc.7-1

OnncaHHOE BbILE - 3TO OCHOBHbIE MOJIOKEHMA PaboTbl €
ocumnnorpadpom npm BKAOYEHMM KaHana 1 (CH 1). Mpu paboTe ¢ KaHaoMm
2 cnepyeT NOCTYNaTb aHAaNOMMYHO, NepPeKIoYaTeIb UCTOYHMKA
CUHXPOHM3aUMKN ycTaHOBUTe B nonoxeHne «VERT».

7.4 iBYXKaHaNbHbIM pexxum paboTbl.

YctaHoBuTe nepekntovatens MODE (5) B nonoskeHne DUAL. Ha akpaHe
byneTr HabnogaTbcA NpAMan JIMHUA KaHana 2 (opraHbl ynpasBaeHus
OO/IKHbI ObITb YCTAHOB/NEHbI, KaK OMMUCAHO BbIleE), NPW 3TOM Ha NepPBOM
KaHane byaet HabaogaTbca cMrHan Kanmbpartopa.

Mopakite curHan kKanubpatopa Ha BTOpPOM KaHan. [lepekntovatenb
AC-DC-GND ycTtaHoBuTe B noJsioxkeHue AC. YcTaHoBuTe u306paxkeHue
aHaNOIMMYHO MOKasaHHOMY Ha pwuc.7-3 ¢ nomouibio pyyek B/AEN wu
BPEMA/LOEN.

Mpu MCNoNb30BaHUM ABYXKaHanbHOro pexuma (pexkmm DUAL), curHan
KaHana 1 nam KaHana 2 moxeT bbiTb 3aCMHXPOHM3MPOBAH NOCPEACTBOM
nepekntoyeHus nepekntoyatens TRIGGER SOURCE (oT KaHana 1 wawm
nooyepeaHo oT KaHana 1 n KaHana 2, ecnu curHansl KaHana 1 v Kanana 2
NPUMEPHO 3KBUBANEHTHbI MO 4YacToTe), TO OHM MOryT bbITb CTabuabHO
0TObpaXKeHbl 0AHOBPEMEHHO;

Ecnn HeT, TO TONbKO CUTHAA KaHana, BblOpaHHbLIA MepeKkatoyaTenem
SOURCE moxeT 6biTb oTobpa)keH cTauuoHapHo. Ecan nepekntouyatens
«TRIGGER MODE» yctaHoBuTb B nosoxeHne «VERT», TO BO3MOXKHO
ctabunbHoe HabnogeHue aByx curHanos. lNepekntoveHne mexkgy CHOP
pexumom, u ALT pexnmmom aBTOMATUYECKM NPOMCXOAUT NYTEM
N3MEeHEHUA NoNOoMKeHMA 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 nepekatovatens « MODE» (5) B
nonokeHne ADD, pa3HOCTb CUTHANOB - €C/IN B KaHane 2 BK/OYEHa
WMHBEpCUA cUrHana, KHomnka «INV» (6) HaxarTa.
[nsa 6bonee TOYHbIX , *KenaTebHO YTOObl YYBCTBUTEIbHOCTb KaXKA0MO M3
OBYX KaHanoB 6bl1la 0ANHAKOBOM, YTO MOXKHO caenaTb MOCPescTBOM
perynatopos «VARIABLE» (27) n (20). BepTuKanbHoe nepemMeLlgHue nyyem
MoXeT bbITb NponsseaeHo perynstopom POSITION ntoboro KaHana.

CuHXpoHM3aUMA.

BbI6Op perKMMOB U UCTOYHMKA CUHXPOHM3AUUKN HeobxoaMm ans
YCTOMYMBOrO M306paXKeHNa NMHUM pa3BepTKM Ha I/T.
HasHauyeHue nepekntoyatena MODE (14):
AUTO (aBTomaTuueckuit) Bbibop aBTOMaTMYecKoro pexuma paboTbl
pa3BepPTKM OCYLLECTBAAETCA YCTAHOBKOM MepeKkatoyaTens B MNOJIOXKEHUE
«AUTO». leHepaTop pa3BepTKM paboTaeT B aBTOKo/eHaTENbHOM pexnme
6e3 curHana  CUHXpoHM3aumu. Kak  TONbKO  NOABUTCA  CUrHaN
CUHXPOHM3aUMK, TeHepaTop pa3BepTKM OyaeT paboTaTb CUHXPOHHO C
BXOAHbIM curHasom. Pexxum AUTO yao6HO Mcnonb3oBaTb NPU BKAOYEHUN
npubopa gna HabnLEHUA Ny4a M BXOAHOMO CUrHana M MociaeayloLlero
BK/IIOYEHUA APYIUX PEXMMOB paboTbl npubopa. Mpu ycTaHOBKe OpraHoB
ynpaBneHna B HeobXoAWMble MOJIOKEHUSA MOMKHO YCTAaHOBUTb PEXUM
«NORM». Pexxnm «AUTO» ponxKeH UCNONb30BaTbCA NPU UCCe[0BaHUK
MOCTOAHHbIX HAaNPAXKEHUM U CUTHANOB C MaNbiIMM aMNIUTYAAaMM KOT4a HeT
CUHXPOHM3aLUKN PAa3BEPTKMU.
NORM (xkgywmii) FeHepaTop pa3BepTKM He ByAeT 3anycKkaTbca 40 TeX Nop
NnoKa He byaeT BXOAHOIO CMrHasia U He ByaeT yCTaHOBJ/IEH HEOOXOANUMbIM
YPOBEHb 3anycKa pa3BepTku pydkon «TRIG LEVEL». FeHepaTop pa3BepTKu
bopMMpPYyET TONBKO OAMH XOA Iy4a U B JANbHENLLIEM aKTUBUPYETCA TONbKO
npyv NOCTYNJEHUN APYroro CUrHana cMHXpoHusauuun. B pexxkume «NORM»
Ha 3KpaHe He byaeT oTobpaxkeHWA Nyya, OO Tex NOp NOKa He bByaet
CUHXPOHM3aLMKN. B pexknme cnoxKeHusa curHana ot KaHana 1 u 2 n pexkume
cuHxpoHumsaumm «NORM» He byaeT oTobparkeHuss HM 0A4HOro KaHana Ao
Tex Nop, Noka He byaeT CUHXPOHM3ALMK.
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TV-V lMepesop nepekntovatena «MODE» B nonoxeHune «TV-V» nossonsaer
BblAENATb KagpoBble CUHXPOUMNY/IbCbl M3 MNOAHOFO BWAEOCUrHaNa.
CUHXPOHU3aLMA KaApPOBbIMM MMMyAbCaMM MO3BOAAET Habawogate TB
Kagapbl. Mpu 3TOM KO3OOULMEHT pasBepTKM KenateNbHO YCTAaHOBWUTb B
nonoxeHue 2mc/aen pna HabawaeHna ogHoro Kagpa v 5 mc/gen ans
HabnroaeHUA ABYX KaapoB BUAEO CUTHANa.

TV-H MNepesopg 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 py4Koi « VARIABLE».

CUMHXPOHM3aUMA BO3MOXHA TOJIBKO MOJIAPHOCTbIO, 3TO O3HA4yaeT 4To
CUHXPOCUTHan pomkeH OblTb  OTpMUATENbHBIM W BWAEO  CUTHAN
NOJIOXMTENbHbIM. KaK NOKa3aHo Ha puc. 7-3

Puc.7-3
®dyHKUMKU nepekntoyatena 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 pexume
nooyepeaHO OT KaHana 1 1 KaHana 2.
CH 1: B 0o4HOKaHaNbHOM peXume U B ABYXKaHA/IbHOM peXXUMe B KayecTse
NCTOYHWKA CUHXPOHMU3aLLMM BblBUpaeTca curHan kaHana 1.
EXT . Pa3BépTKa 3anycKaeTcA BHELHWM CUFHANOM, KOTOPbIM NOAaéTca Ha
BHELWHUI BXoA. TaK Kak pa3sBEpTKa CUHXPOHM3IMpyeTe™ OAHMM U TeM Xe
CUTHAaNIOM 3TO MO3BOJIAET UCCAEA0BaTb CUTHA/bl PA3/IMYHON aMNAUTYAbl,
YyacToTbl U GopMbl 6e3 NEPECTPONKM PErYINPOBOK CUHXPOHM3ALLUN.
LINE: curHan ¢ 4acToToM ceT NepeMeHHOro TOKa MCMOJIb3YeTCs Kak CUrHan
CUHXPOHU3aLMK. ITOT meTos 3hPEeKTUBEH, KOraa M3MepPAEMblA CUTHan
MMeeT BPEMEHHOE COOTHOLLEHME C YAaCTOTOM CETU.
Bbi60Op YPOBHA 3anycKa U NONAPHOCTYU:
3anycKk pa3BepTKU OCyLWEeCcTBAAETCA MNpPW  YCTaHOBKe onpegeneHHoro
YPOBHA 3anycKka. BpallieHne pyykM NPUMBOAUT K U3MEHEHMUIO Ha4ya/ibHOM
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 LLEHTPAsIbHOM
NOIOXKEHWUW 3aNYCK Pa3BepPTKM BYAET OCYLLECTBAATLCA C HYIEBOMN IMHUN.
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Bpawan pyuyky «TRIG LEVEL», ycTaHOBUTE HEOBXOAUMBIM YPOBEHDb 3aMnycKa.
Mpn nccnefoBaHUM CUHYCOMAANBHOIO CUrHana HavasibHas 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 nonoxkeHuu "+, pasBépTKa
3anNyCcKaeTcA NONOXKUTENbHOM YaCTblO CUHXPOHM3UPYIOLLLETO CUrHana.
Korga nepekntoyatenb «SLOPE» HaxoAuTCA B MNONOXEHWU, pPA3BEPTKA
3anycKaeTcA OTPMLATENbHOW YacTbld CUHXPOHM3UPYIOLWLEro CUrHana.
Bbi6op NOAAPHOCTM CUTHANA NOKa3aH Ha puc. 7-4

OTprMUETENbHLIR
HBKIIDH

{lenowUTeNEHER
HAKROH

YposeHs
_'_

Puc.7-4
7.7 YcTaHOBKa BpemMeHU pa3BepTKHU.

YcTaHoBUTE Mepekantoyatenb 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. Korga BpemsA pas3BepTKM AOCTaTOMHO Manoe npwu
HabnloAeHMM YacTU curHana, ocobeHHO npAMOYrosbHOM ¢GOopMbl, Ha
3KpaHe byaeT BMAHA NpAMan ANHUA.

7.8 PactaKKa curHana.
Ucnonb3yiite KHOMKYy «X10» , 4ToBbl paccMOTpeTb MajseHbKMEe 4acTu
CUTHaNa, Kak KOTOpble pacnosioXeHbl Oa/leKo OT MOMEHTa 3arnycka
pasBePTKU, 4YTOBbl M3yuMTb WX MUCMOAb3ya, Pydky TIME/DIV. Ytobbl
BKJ/IIOYUTb PEKMM PACTAXKKM, BbINONHUTE CAeaylowme onepauun.
YcraHosuTe pydkoi TIME/D1V camblit 60/1bLION KO3GPULIMEHT pa3BepTKH,
KOTOpPbIA NO3BONAET U3YUYUTb 3TY YaCTb CUrHAMA.
BpalueHnem pyukn « HORIZONTAL POSITION» (10), ycTaHOBUTE CUTHAN TaK,
4TOObI 3TOT Y4ACTOK CUTrHANA OblN B LLEHTPE 3KpaHa.
HaxaTb KHOMKy «x10». Mpu BbINONHEHWWN Bblle YKa3aHHbIX Npoueayp,
HeobxoaMmas YacTb curHana byaet ysenmueHHoi B 10 pas snpaso.
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Puc. 7-5

(PassepTKa 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
Korga 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
BHuMmaHMe: Koraa cuMrHanbl BbICOKOM 4acToTbl HabAtoA4aloT ¢ nomMollblo X-Y

peXnma, cnepyet o6paTtUTb BHUMAHME HA NONOCY YacToT U pasanume ¢as
mexay X n Y-ocblo.

ik VRLA AT 1Y

ek g AHAT )

Pexxum X-Y ucnonbsyetcs Ans M3MEPEHMA KOTopble He MOoryT ObiTb
npoBeaeHbl B OObIMHOM peXMMe (M3MepeHWe OTHOLUEHWI 4acToT,
TemnepaTtypbl, CKOPOCTU U T.A4.).

1. YcraHoBuTe nepekatoyaTens Bpems/aen 8 nonoxerue X-Y. KaHanl
CTaHeT ocblo X U KaHan 2 cTaHeT ocblo Y.
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2. PyyKamu NONOXKEHUA Nyya NO ropu3OHTANN U BEPTUKANN YCTaHOBUTE
n3obpakeHne B HEOHXOAMMYIO YacTb
9KpaHa.
3. MMepekntouatenem B/oen kaHana 1 ycraHoBuTE HEOBXOAUMbIN pasmep
n3obpaxeHusa no ocu X
4. Mepekntoyatenem B/gen kaHana 2 yctaHoBUTE HEOBXOAMMBIIN pasmep
n3obpaxkeHusa no ocn Y

7.10 KannbposKa genutens.
Kak ykasaHHo B TT/, genutens paclumpsieT AnanasoH uamepeHuin. Ecam
KOMMNeHcauma  Aenutena He  JO/KHbIM  06pasom  BbINOJIHEHA,
oTobpa)keHHaa dopma curHana OyaeT WCKaxeHa M NpuBeaéT K
NOrpeLHoOCTAM B U3MEpPEHUAX.
Mogkntounte pgenutenp 1:10 K Bxogamy CH1 wmam CH2, n yctaHosuTe
nepekntoyatens VOLTS/DIV B nonoxeHne 50mB. MoacoeanHuTte genmrenb
K BbIXxogy Kanubpatopa M C MNOMOLLBD MNEepPeMeHHOro pesncrTopa
YCTaHOBUTE ONTMMabHOE n306paXkeHue curHana. Cm. puc. 7-7:

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

8. TexHuueckoe o6cnyxmBaHue
OnucaHHble HMXe onepaLumn A0KHbI BbINOAHATLCA KBaNUDULMPOBaHHbLIM
nonb3osatenem. Bo nsbekaHMe MOparkeHUs 3SNEKTPUYECKMM TOKOM He
BbIMOJIHANTE HUKAKUX Onepaumii, Kpome Tex, YTO yKasaHbl B HacToAllem
OonucaHuu.

8.1 3ameHa nnaBKOro npeaoxpaHuTens.

Echu neperopen npepoxpaHutens, WHAMKaTop «CeTb» He bOyaer
BK/IIOYATbLCA, N COOTBETCTBEHHO, ocumanorpad He byaet paboTaTb. 3ameHa
Npoun3BOAUTCA TONbKO HA MAABKUIA NpeaoxpaHnTelb PEKOMEHAOBAHHOTO
HOMMHaNa, KOTOPbI YKa3aH Ha 3a4Hen naHenu.

8.2 Bbibop HanpaXKeHUA NUTaloLWen ceTu.
MepBoHayanbHO ocuunnorpad MoxKeT bObiTb ycTaHOBAEH HaA pabouee
HanpsskeHne 115 B uam 230 B, c yactotoin 50/60 lu. MepexntoyeHne ot
OHOr0 CEeTEeBOr0 HaMpAXeHWA K [APYyroMy BbINOJAHAETCA C MOMOLLbIO
nepekoyaTeNna HanpsXeHWA CeTU Kak MOoKa3aHo Ha cTpaHuue 8. Ha
3afHel NaHen yKa3aHo HanpsKeHWe ceTun, Ha KoTopoe ocumanorpad 6bin
YCTaHOBMEH Ha 3aBoge. YTobbl MEpekNouYnTb HanpsXKeHWe nUTaHuA
BbINOJIHUTE C/leAyloLlmne onepauun:

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

2. YcTaHOBWTE NepektoYaTeNb HanpsKeHus 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 BHelHeil NoBepXHOCTbIO ocumanorpada.
Ana uucTkmM ocumnnorpada, MCNONb3YWTE MATKYID TKaHb CMOYEHHYHo
cnupTom mMam Bogoi. ObeperaiiTe ocumnnorpad oT nonagaHWs Ha Kopnyc
6eH3nHa, To/yona, KCuaona, aueToHa Uan nNofobHbix pacTBopuTenel. He
ucnonbsyiTe abpasvMB ANA  UNCTKM  3arpA3HEHHbIX  MOBEPXHOCTEM
ocumnnorpada.

9.MpaBuna xpaHeHus

9.1 KpaTtkoBpemeHHOe XpaHeHue
Mpubop [AONycKaeT KpaTKOBpPeMeHHOe (rapaHTUMiHOe) XpaHeHWe B
KanuTasbHOM XPaHUAMLLE B YC/IOBUAX:
ONA He O0Tan/IMBaeMoro XpaHUANLLa:
— TemnepaTtypa Bo3zayxa oT mmHyc 20°C go + 70°C;
— OTHOCUTENIbHAA BAAXKHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°Cu
Huxe 6e3 KoHAeHcaUMM BAaruy;
ONA 0Tan/MBaeMoro XpaHuauuwa:
— TemnepaTtypa Bo3ayxa oT +5°C go +40°C;
— OTHOCUTENIbHAA BAAXKHOCTb Bo3ayxa Ao 80% npu Temnepatype +25°Cwu
HUXe 6e3 KoHAeHcaUuWKM BAaru.
CpOK KpaTKOBPEMEHHOTO XpaHeHus Ao 12 mecAaues.

10. MpaBuna TpaHCNOPTUPOBaAHUA

10.1 Tapa, ynakoBKa U MapKUpPOBKa YNaKOBKU
Ona obecneyeHns coxpaHHOCTM npubopa npuM TPAHCNOPTUPOBAHMMU
npUMeHeHa yknaao4Hasa KopobKa c amopTu3aTopamm U3 NeHONAacTa.
YnaKkoBKa npubopa NnponssoanTca B cnegytolein nociefoBaTelbHOCTH:
1. KOpob6Ky € KOMNNAEKTOM KOMBUHUpPOBaHHbIM (3UMM) yNoXUTb B OTCEK Ha
AHO YKNagouYHOM KOPOOKY;
2. Npubop NOMECTUTb B MOIMSTUNEHOBYIO YNaKOBKY, NepeBA3aTb
LINaraTom 1 NOMecTUTb B KOPOOKY;
3. 3KcnAyaTauMOHHY AOKYMEHTALMIO NOMECTUTb B NOJIMITUNEHOBDIN
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. TpaHcnopTtupoBaHue npmMbopa B yKNaA04HON KOPOOKe Npom3BoaANTCS
BCEMW BUAAMM TPAHCMOPTa NPU TeMnepaType OKPYrKatoLLLero Bo3ayxa ot
MuHyc 20 °C go natoc 60°C M OTHOCUTENbHOM BAAXKHOCTM 40 95 % npu
TemnepaType oKpyKatoLLei cpeapl He 6onee natoc 30°C.
2. MMpu TpaHCNOPTUPOBAHMM CaMONETOM NPUBOP A0NKeEH ObITb pasmeLleH
B OTan/MBaemMoM repmeTM3MpoBaHHOM OTCEKE.
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3. Mpu TpaHCNOPTUPOBAHMM A0MKHA BbITb NPeAyCMOTpEHa 3aLmMTa OT
nonagaHua atmocdepHbIX 0CaAKoB U Nblan. He AonycKaeTca KaHTOBaHWe
npubopa.
11. FNapaHTHiiHblie 06A3aTenbCTBa
KomnaHua «METEOH» npepocrasnser nonHoe rapaHTUiMHoe
o6cnyKMBaHMe KOHEYHOMY MOJIb30BaTeNt0 M TOProBbIM MOCPEeSHMKAM.
CornacHo reHepasbHOMY TFapaHTUAHOMY 0053aTeNbCTBY KOMMAHWUK
«MEFEOH» B TeueHWe oAHOrO roda co AHA NpuobpeteHua npubopa npu
YCNOBMM  MPaBUABHOW  3KCM/yaTauMM ero  rapaHTUMpyeT OTCYTCTBME
OedeKTOB KayecTBa NPUMEHAEMbIX MPU U3FOTOBAEHUM MATEPMANOB WU
CaMOro M3roTOBAEHMS.
[aHHoe rapaHTUitHoe 0653aTeNbCTBO MMEET CMAY TOJIbKO HA TEppUTOpPUU
CTpaHbl NPUOBPETEHUA M TONBKO B Cy4ae npuobpeTeHuns y opuumanbHoOro
npeacTasuTena nan aunepa.
«METEOH» ocTaBnsieT 3a coboi NpaBo NPOBEPKM NPETEH3UIA, CBA3AHHbIX C
rapaHTUMHbIM  0653aTenbCTBOM, B LeAdAX onpegeneHns  cTeneHu
NPUMEHUMOCTM HACTOALLErO rapaHTMItHOro 0bA3aTenbCTea.
[aHHaA rapaHTUA He PacnpoCTPAHAETCA Ha MJ/aBKUe MpedoXpaHuUTenu 1
KOMMOHEHTbI Pa30BOr0 MCMNOJIb30BaHUA, a TaKKe Ha tobble n3genna nau
MX YaCcTW, OTKA3 AN NOBPEKOEHNE KOTOPbIX BbI3BAH OAHOM U3 CIeAyOLWMX
NPUYNH:
1. B pe3ynbTate HeEOPEKHOro UCMOb30BAHUA MU UCNO/Ib30BAHMUA C
OTKNOHEHMEeM OT PYKOBOACTBA MO 3KCM/yaTauuu;
2. B pe3ynbTaTe HENPaBUAbHOIO PEMOHTA UM MOAUPUKALUM NLAMM, He
ABNAOLLMMUNCA NEPCOHANOM CEPBUCHbIX CNyK6 « METEOH »;
3. B pe3ynbTate GpopPc-MarKOPHbIX 0OCTOATENBCTB, HANPUMEP, NoXKap,
HaBOAHEHWE UM UHOE CTUXUIIHOE BeacTBuE;
4. B pe3ynbTaTe TPAHCNOPTUPOBKM, NEPEMELLEHMA NN NASEHUA Nocae
NOKynKu npubopa.
12.fapaHTUiiHOe ob6cny:KuBaHue
[na nonyyeHuna obcnykmBaHmA cnesyeT NPefoCTaBUTb CAeayoLwyto
nHpopmaumio:
1. agpec u tHGopMaUMA ANA KOHTAKTa;
onucaHue npobaembl;
onucaHue KoHoUrypaumm nsaenms;
KOA MOLEnNn usgenus;
CcepuiiHbIN HoMep usaenuns (Npwv Hannumm);
OOKYMEHT, NOATBEPKAAIOWMIA MOKYMKY;

o gk wDd
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7. MHPOPMaUMIO O MecTe NprMobpeTeHna ngenus.
Morkanyiicta, obpatnUTech C yKazaHHOM Bbille MHbOPMALMEN K AuNepy nam
B KomnaHuto «MEFEOH». Mpnbop, oTnpasBaeHHbI 6e3 yKazaHHOM Bbllle
nHpopmauum byaeT BO3BpaLLEH K/INEHTY.

1) Yactn 6e3 rapaHTUIMHOrO CpoKa:

MuaKoKpuctananmyeckmm aucnnei, 6atapeu, NPOOHUK, 3TasIOHHbLIN
610K, NNacTMKOBbLIN GYTASAP, CBA3YIOLLEE BELLECTBO.

Ocobble 3aaBneHUS:

1) PemMOHT nnn mogepHusauma npubopa mMoryT ObiTb BbIMOJIHEHDI
TONbKO HAWMMM CcneuuManmucTamu, He nbiTakTecb CaMOCTOATENIbHO
BHOCUTb U3MEHEHUSA B NPUOOP UM PEMOHTUPOBATL €rO.

2) YTUAnMsnpymte WUcCnonb3oBaHHble HaTapelkm B COOTBETCTBUM C
aencreytowmmmn  TpeboBaHMAMM UM HOPMAMK BalLel CTpaHbl
NPOXMBAHUA.

BHumaHume:
Nlobble M3MeHEeHUA B KOHCTPYKUMM npubopa Heponyctumebl, Nntobole
PEMOHTHbIE oOMepauuMm [AOXKHbl MPOBOAUTLCA  YNOJHOMOYEHHbLIM
nepcoHanom, He MblITanTecb MOANGULMPOBATD UM OTPEMOHTUPOBATD

-

13.Macnopt
Ocuunnorpa¢ yHmeepcanbHbiii METEOH-15022

3aBoAcCKOM HoMep:

[aTa Bbinycka: « » 201 .

Ocumnnorpad yHMBeEpPCasbHbIM NpoLlen KaiMbpoBKyY Ha NpeanpuUaTUm-
W3roToBUTENE U COOTBETCTBYET BCEM 3asB/IEHHbIM XapaKTepUCTUKaM.

KoHTponep

mn

N3rotosuTenb rapaHTUpyeT COOTBETCTBME TEXHUYECKMX XapaKTEPUCTUK
YHUBepCcanbHOro ocuuanorpada npu cobaogeHmn notpebutenem
YCNOBUWIA 3KCMIyaTaLuK, TPAHCMOPTUPOBAHMA U XPaHEHWA, YCTaHOBAEHHbIX
NpPOV3BOAMUTENIEM.
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