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1. BeepeHue

HacToswee pykoBoACTBO MO 3KCM/IyaTalMm NpeaHa3HauYeHo AN nu,
paboTaloLmx c NPUHOPOM, a TaKKe AN1A 0OCNYKMBAIOLLETO U PEMOHTHOIO
nepcoHana.

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

Bce paamoanemeHTbl, BCTpeYatowmecs B pyKoBoAcTBe, 0603HAYEHbI
NO3ULMOHHBbIMMU HOMEPAMW B COOTBETCTBMM CO CXEMOM 3/1EKTPUYECKON
NPUHUUNUaNbHOM. Mpu n3yveHnn npubopa crenyeTt Nob30BATLCA
KOMMNIEKTOM MPUHLMMNUANBHBIX 3IEKTPUYECKMX CXEM.

B cBA3M C NOCTOAHHOM PaboOTOMN NO COBEPLUEHCTBOBAHUIO U3AENMA,
MoBbILWAOLLEN ero HAaZEeXHOCTb M YAyYLLIAIoLWeN YyCN0BUA SKCNayaTauum, B
KOHCTPYKLMIO MOTYT ObITb BHECEHBI HE3HAYUTEIbHbIE U3MEHEHUA, He
OTPa*KEHHble B HACTOALLEM U34AHUN.

Mpw aKkcnayaTaunmn Nnpnbopa B yCAOBUAX TPOMMUYECKOTO KAMMaTA
HeobX04MMO 3KCNIYaTUPOBATb €r0 B NOMELLEHUN C
KOHAWUMOHUPOBaHMEM Bo3ayXa. [Mpu skcnayaTauum npubopa B
nomeLleHnn 6e3 KOHANLMOHNPOBAHMA BO34YyXa Heobxoanumo
OONONHUTENIbHOE NpeaBapuTe/ibHOe BKAOYEHME NPUHopa Ha Bpema He
MeHee [BYX YacoB C LEeNblo ero Nporpesa.

1.1. OnucaHwme.

Ocumnnorpad cepBUCHLIN YyHMBepcanbHblit MEFEOH - 15022 3710
OBYXKaHanbHbIM ocumnnorpad. Monoca nponyckaHua ocumnnorpada 20
MlU, MaKkcMMmanbHas 4yBCTBMUTENbHOCTb 1 mB/men, MUHUMaNbHbIN
KoadpdurumeHT pa3sépTku 0,2 MKc/aen. Bo3MOKHO YCTaHOBEHWE BPEMEHMU
pa3BepTkn 20 Hc/aen npu pactake B 10 pas. Ocuunnorpad mmeet
6-atonMmoByto (12,5 ¢cMm) NPsSMOYroibHYHO 3/1EKTPOHHO-YYEBYO TPYOKY €
BHYTPEHHEWN LLIKaNon.

Ocuunnorpad npepHasHayeH AaA MWCNONb30BaHWA B PEMOHTHbIX
MacCTepCKuX; NP pas3paboTKe U HaNaaKe Paano31eKTPOHHOM annapaTypsl.

Ocuunnorpad npoct B  yNpaBlAeHUW, W  UMEET  BbICOKYH
9KCMJTyaTaLMOHHYIO HaJEeKHOCTb.

1.2 OcobeHHOCTU.
e BbICOKaA MHTEHCUMBHOCTb CBEYEHMA, BbICOKOE HaMNPAXKEHNE YCKOPEHUA
aHopa:
e 3/1T, c BbICOKOW SIPKOCTbIO M HaNpAXKeHNeMmM ycKopeHusa aHoga 1,9 KB.



3T0 cnocobCcTBYET YETKOMY M30OPAXKEHMIO AaXKe NPU BbICOKUX
CKOPOCTAX PA3BEPTKMU.

e Lllnpokasa nosoca NPonycKaHUA 1 BbICOKAA 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  CMHXpPOHM3AUMA CYMMApPHbIM CUrHAAOM 3TO Korga oAHOBPEMEHHO
nccneayroTcA A8a PasHbIX CUrHaNa PasHOM YacTOTbl BO3MOXHO
NONYYUTb YCTOMUMBYHO CUHXPOHM3AUMIO.

e TB-CMHXpPOHM3aLMUA:

Ocumnnorpad nmeet PUNLTP CUHXPOHM3ALMWN ANA aBTOMATUUYECKOMN
CUHXPOHM3aLum no TB-kagpam mn TB -cTpokam.

e Bbixog curHana kaHanal
CurHan KaHanal ¢ 50 Om BbIXOAOM MOKET BbITb MCNONb30BaH AN
NOAKNOYEHUA YAaCTOTOMEPA AW APYroro n3mepuTenbHoro npubopa.

o pexum X-Y
Mpu nepesoge ocumnnorpada B pexxknum X-Y KaHan 1 ucnosb3yeTtcs Kak
ocb X, a BXOA4, KaHana 2 Kak ocb Y.

A

MsrotoBuTenn ocraenser 3a coboi nNpaBo BHOCUMTb B CXemy W
KOHCTPYKLMIO Npubopa HenpuHLUUNUaNbHble U3MEHEHUA, He BaUAIOLLME
Ha ero TeXHUYecKuMe AaHHble. MNpu He6ONbLIOM KO/NMYECTBE TaKMUX
M3MEHEeHMIi, KOppeKuUs  IKCNAYaTauUOHHbIX, [OKYMEHTOB He
npoBoAuUTCA.

2. TexHU4YeCKue XapaKTepucTUKn

2.1 TpaKT BepPTUKa/NIbHOIrO OTK/IOHEHUA

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

YyBCTBUTENIBHOCTb KaHase 1 BO3MOXHO yCUANTb YyBCTBUTE/IBHOCTbL B 5
pa3 (go 1 me\aen)

MorpewHocTb +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 nponycKaHuA
pony 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 1 2. UHBEPTUPOBAHMUE - TonbKo B
KaHane 2

YacTtoTa paboTbl
KOMMyTaTopa NOBTOPEHMSA

MpnbnnsutenpHo 250 Ky,

Bxogbl ycunutena

AC: 3aKpbITbI BX0A, DC: OTKpbITbIN BXOA,
GND: Bxog ycunmtena oTKAO4aETCA OT MCTOUYHMKA
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 CuHXpoHU3auma

KaHan 1, noouyepegHada ot KaHana 1 v KaHana 2, ot

CeTW, BHELWHAA (KaHan 1 nav KaHan 2 MOXKHO
CuHXpOHM3aUUA

BblOPATb TO/IbKO B ABYXKAHA/NbHOM peXMMe Un

peXKUME C/IOXKEHMUA).
MonapHocTb + /-

20Ty,.,.2 Mlu:0.5 nen; TRIG. ALT 2 nen; EXT:0.2B 2
4YyBCTBUTENBHOCTb MTry...20 MTlu;: 1.5 aen; TRIG. ALT 3 aen; EXT:0.8 B

TV: UMNYNbCOM CUHXPOHU3aUmn 6onee yem 1 gen

ABTOMATUYECKaA,

BxogHoe conpoTmnBneHune
MaKC, BXO4HOe
HanpAaxeHue

Pexxnumbl paboTbl ayuwasn,

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

MorpewHocTb

+3 %,

15 %, npu pactaxkke B 10 pas

+20 %, oA 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 nonoxenmin 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/MIoHeHuA. (X Bxoa:CH1 Bxoaa; Y- Bxoa:CH2 Bxoa)

Monoca nponyckaHus

DC ~ 500 Kkly,

N3mepeHue pasHocTun das
X-Y

<3 B nonoce 0 ... 50 Ky,

Z -Bxop,

qYBCTBMTEHbHOCTb

5 B (ApKOCTb CBEYEHMSA yBEIMYMBAETCA NPU Nogaye
OTPULATENIbHOTO HaNpPsXKEeHUs)

LLinpmHa nonocol

DC~2 Mly,

BXOAHOECOHpOTMBﬂEHMe

MNpnbamnsuntenbHo 20...30 KOm

Makc, BxogHoe
HanNpAXKeHue

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

2.4 NapameTpbl Kanubpartopa (npegHa3HayeHbl TONIbKO A8 KaMB6pOoBKK

penvteneit 1:10)

dopma curHana MMMYyNbCHBIN CUTHAN NONOXUTENbHON NONSPHOCTH
YactoTa 1kly £5%

OTHOWeHne B npepenax 48:52

AMNAnTY4a 0,5 B +5%

BbixogHoe

conpoTuB/iIeHUe 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 ObecneunBaeTcs

2.5 O6bwme napameTpbl

1. Mpunbop obecneunBaeT CBOM TEXHUYECKME XapPaKTEPUCTUKN B Npeaenax

HOPM MoC/e BpeMeHW NporpeBsa, paBHoro 15 muHyTtam.

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

3. MolwwHocTb, noTpebasemas NPUBGOPOM OT CETU NEPEMEHHOTO
HaNpPAXeHUA NPU HOMUHAIBHOM HaNpPAXeHUM He npesbllwaeT 45 BT.

4. NMpnbop ponyckaeT HenpepbiBHYIO pPaboTy B pabounx ycnosumax
3KcnyaTaumm B Te4eHne 8 4acos.

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

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

7. TabapuTHbie pasmepbl: 316 x 132 x 410 mm

Bec: MpnbansutensoHo 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. YKasaHua mep 6esonacHocTu
K pabote ¢ npubopom [0NycKaloTcaA AnMLQA, O3HAKOMMBLUMECA C
TEXHUYECKMM OMUCaHMEM UM MHCTPYKLUMEN No 3Kcnayatauuu npubopa, a
TaKXe npollealine UHCTPYKTaXK No TeXHMKe 6e30nacHOCTH.



B npnbope MmetoTca HanpaXKeHUA, onacHble 1A *KU3HM.

4.1 O6wue Tpe60oBaHNA NO TEXHUKe 6e30NacHOCTU

CobnogeHne cnepytowmx npasua 6€30nacHOCTU 3HAYUTENBHO
YMEHbLUMT BO3MOMKHOCTb NOPaXKEHUA SNEKTPUYECKMM TOKOM.

1. Crapalitecb He nogBepraTb ceba BO3AENCTBUIO BbICOKOTO HanpaXeHwus -
3TO ONACHO ANA KM3HU. CHUMANTE 3aLUUTHDINA KOXKYX U 3KPaHbl TO/IbKO
no mepe Heob6xoaMMOCTU. He KacaiTecb BbICOKOBObTHbIX
KOHAEeHCaAaTOPOB Cpasy, NOC/e BbIKAOYeHUA Npubopa.

2. MocTapaliTecb UCNONbB30BaTb TONLKO O4HY PYKY (NpaByto), npu
perynnmpoBKe Lenen, HaxoaAawWwMmMXcsa nog HanpsaxxeHnem. Nsberaite
HebpeKHOro KOHTaKTa ¢ ID6bIMK YacTAMKU 060pYyA0BaAHUA, MOTOMY YTO
9TW KacaHWA MOTYT NPMBECTU K MOPAXKEHUIO BBICOKMM HaMpsaXKeHnem.

3. PaboTaliTe No BO3MOXKHOCTU B CYXMX NOMELLEHUAX C U30MUPYIOLWUM
NOKPbLITUEM NONA UAWN UCTIONBb3YNTE U30ANPYIOLWMIA MaTepuan Noa,
BALUMM CTy/IO0M U Horamu. Ecam 06opyaoBaHMe NepeHOCHOE,
nomecTuTe ero npu o6CNYKMBAHUN HA U30IMPOBAHHYIO NMOBEPXHOCTb.

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

5. MocTapanTecb U3y4mTb LLEeNn, C KoTopbimK Bbl paboTaeTe, ana Toro,
4yTobbl N36€raTh Yy4aCTKOB C BbICOKMMM HanpsaKeHUAMU. [TomMHUTe, YTO
3NeKTPUYECKME LEeNN MOTYT HAXOAUTLCA MO HANPAXKEHMEM AaxKe
nocne BbIKAOYEHNA 060PYyA0BAHMS.

6. MeTannmyeckme 4actm 060pyA0BaAHUA C ABYXNPOBOLAHBIMU LLHYPAMMU
NMUTaHMA HE UMEIOT 3a3eM/IEHUA. ITO He TONIbKO NpeacTaBaseT
OMAaCHOCTb MNOPAXKEHUA 3NEKTPUHECKMM TOKOM, HO TaKKe MOXKET
BbI3BaTb NOBPEXKAEHNE 060PYA0BAHMA.

7. Hukorga He paboTalite oamH. Heobxoanmo, 4Tobbl B Npeaenax
[0CAraeMOCTN HaXOA4WICA NePCOHAs, KOTOPbIA CMOXKET OKa3aTb BaM
nepByo NOMOLLb.

5 MoaroToBKa K pa6orte
5.1 O6wume yKkasaHUA No aKcnayaTauum

Mpw HeboNbLUNX KoslebaHMAX TeMnepaTyp B CKAAACKMX U pabounx
NoMeLLEeHUAX, NOJYYEHHbIE CO CKNaaa Npubopbl HEOBX0ANMMO BblAEPKATb
He MeHee ABYX YacoB B HOPMA/IbHbIX YC/IOBUAX B YNAKOBKeE.

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

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

MoBTOPHYIO YNAaKOBKY NpoM3BOANTE NpU Nepeso3ke npubopa B
npegenax npeAnpuAaTUA U BHE ero.

Mepes, ynakoBKOW B YKNAA0UYHYO KOPOOKY NpOBEpPbTE KOMMIEKTHOCTb
B COOTBETCTBUM C NYHKTOM 3 (KomnneKkTHocTb), npnbop u 3UM npoTtpuTe ot
NblAK, 3aBEPHUTE BO BAAroyctoiumsyto bymary uam naket. Nocne atoro
npubop ynakyiTe B YKAaL0UYHYO KOPOOKY.



BHumaHue! 1na npeoTBPaLLEHNA NPEKAEBPEMEHHOIO BbIXOAA M3
CTPOA AN CHUXKEHMA HapaboTKm /1T HeobxoANMO nepes BKAOYEHNEM
(BbIKNtOYEHMEM) NPMBOPA YCTaHABAMBATb PYYKY PEFYIMPOBKMN APKOCTU B
KpaliHee NosoXKeHue.

5.2 PacnakoBka ocuunnorpacda

Ocumnnorpad otnpasnserca NoTpebuTento 3aBoAOM Nocae Toro, Kak
NOJIHOCTbIO OCMOTPEH U NpoBepeH. MNocne ero NoAy4YeHNA HemeaIeHHO
pacnakyiTte u ocmoTpuTe ocumanorpad Ha NpegMeT NOBPEKAEHUN,
KOTOpble MOrIN NPOM30MTM BO BpeMA TPAHCMOPTUPOBaHUA. Ecan
06HapyrKeHa Kakana-nMbo HeMcnpaBHOCTb, HEMeANEHHO NOCTaBbTE B
W3BECTHOCTb Ausepa.

5.3 YctaHOBKa npubopa Ha pabouem mecre

MpoTpuTte Npnbop YNCTOM Cyxoit candeTKon nepes yCTaHOBKOW ero Ha
pabouee mecTo. na ynobcTBa paboTbl ¢ NpUBoOpPOM pyyKa nepeHoca,
3aKpenieHHasn Ha CTAXKax NpmMbopa, MCNosb3yeTcs Kak noacTasKa. Ans
YCTaHOBKM PYYKM NEepeHOCca OTTAHUTE ee B MECTax KPenieHns, NoBepHUTe
W oTnycTUTe, 3adUKCMPOBaAB Noa, HY*KHbIM yriom. Mpubop Bo Bpems
paboTbl AO/XKEH BbITb YCTAHOB/IEH TaK, YTOObI BO3AyX cBO6OAHO NocTynan
W BbIXOAMN U3 HEFO. BEHTUAALMOHHbIE OTBEPCTUA KOXKYXa Npubopa He
OOJ/IKHbI BbITb 3aKPbITbl APYrMMW NpegMeTamMu.

5.4 MNpoBepKa HanpAXXeHUA ceTn

MomHMTe, 4TO 3TK ocumanorpadbl MOryT MUTaTbCA OT CETU
HanpsaxeHnem 100,120, 220 1 240 B yactotoi 50 nam 60 lu. Yéeautecs,
nepeg, BKAOYEHNEM ocLmANorpada B COOTBETCTBUMN NOJIOKEHWI
nepektoYaTensa HanpAKeHUs CETU U COOTBETCTBME HOMMHA/IOB NIaBKUX
BCTaBOK.

A ANPEAYNPEXAEHMUE. 3a3emnnTe Kopnyc ocumnnorpada nepes,
NOAKNOYEHNEM K UCTOYHMKY MUTAHUA.

HomuHanbl npeaoxpaHuTenei Npu 4aHHOM HanNpPAXKEHMUM CETU NOKA3aHbI
HUXe:

MnasKkumn MnaBkumn
E:T'me“e”"e [unana3oH npeaoxpaHuTe Hanpg::suue [nanasoH npegoXpaHuT,
nb enb
1158B 98-132B [T1.25A 220 B 195-250 B [T 0.63 A

A NPEAYNPEXAEHUE. TMpu 3ameHe nnaBKoOro npeaoxpaHuTensa
oTcoeAUHUTE LUHYP NUTaHUA OT CEeTM.

5.5 Ycnosua akcnayataummu
MpeaensHbIn 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 MmecTax, rae cyliLecTsyet
CU/IbHOE MAarHUTHOE WAW 3NeKTpuYeckoe nose. Takue nonsa moryTt
HapyLWWTb TOYHOCTb U3MEPEHUN.




5.6 YcraHoBKa ApKkoctu ceedeHusa T

HuKoraa He ocTaBNANTE CTAaTUYHYIO TOUYKY C BbICOKOM APKOCTbIO
HenoABUXHOM Ha 3KpaHe B TedeHMe 60/blie YEM HECKOIbKMX CEKYHA,. B
3TOM MecTe NOMUHOPOP 3KpaHa MOKET BbiTb NOBPEKAEH.

5.7 MNpeaenbHble BXOAHbIE HanpAXeHuA
He nopgasaiiTe HanpaA)KeHUs Bbille, YeM YKa3aHHble B Tabauue.

Bxopg, MaKcumanbHoe BXOAHOE HanpaXeHue
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
HanpsaXXeHuAa. MakcMmanbHble BXOAHbIE HANPAXEHUA AONKHbI UMETb
yactoTbl He 6onee 1 Klu,

L2Ee® Q@ OLORCRCEE

e /, /_/ ,r"f i 1\3 | .\\ n, \\.‘ \\\ \\\\ \\\\
FED OO DRH DR D
Puc 4-1 (a) Ocunnnorpad MEFEOH - 15022
5.8 O603HaYeHMA OpraHoOB ynpaBaeHUs.
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(Ha3HayeHWe opraHOB ynpaB/ieHUa CM. ganee B oNncaHum)

1 ®OKYC 16. CETb
APKOCTb 16-1 UHOUKATOP BKIHOYEHUA
22 NMUTAHWNA
YBETMYEHUA 17. BbIXO/4 KAJIMBEPATOPA
33 YYBTCBUTENBbHOCTU B 5 PA3
MONOMEHME NO BEPTUKAIM 18, UCTOYHUK CUHXPOHWU3ALUUN
44
PEXWM (KaH1, kaH2, ABa 19. BXOJ BHELL.
55 oaHOBpPEMEHHO, CyMMa KaHanoB) CUHXPOHU3AUNN
MHBEPCWA 20. BOJIbT/AEN KAHAN Y (nnaBHo)
66
MOSTIOMEHME MO BEPTUKA/IMY 21. NOCTOAHHbIN/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. NMOCTOAHHbIN/NEPEMEHHbIN
11 KAHAN X
1.
MNAABHO/ KAJIMBPATOP 26. BOJIbT/OEN KAHAN X
11 (anckpetHO)
2.
KANTMBPATOP 27. BOJIbT/AEN KAHAN X (nnasHo)
11
3.
PEXWM 3AMYCKA PASBEPTKM  28. 3A3EMJIEHUE
11
4.
BPEMSA/OEN 29. NOBOPOT NTYYA (per-ka
11 YPOBHA FOPU3OHT.)
5.
6. HasHaueHMe opraHoB ynpasneHus
6.1 PacnonoKeHue U HasHaueHUe OpraHoB ynpaBneHus (nepegHaa
naHesnb)
Lenu INT:

(16) POWER (KHonKa ceTeBoro nutaHusa). Korga KHOMKa Hakata,
3aropaetcsa MHauKatop (16-1).
(1) FOCUS (dokyc) Perynuposka ¢poKyca nsobpakeHus.

(2) INTEN (AapKocCTb) Perynunpyet apKkocTb n3obparkeHus.

(29) TRACE ROTATION (noBopoT) PerynnpoBska nsobpaxkeHus,
napannenbHO JMHUAM LIKanbl.
OpraHbl yNpaB/ieHUsA TPAKTa BEPTUKA/IbHOrO OTK/IOHEHUSA:

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

11



X-ocu.

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

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

AC: 3aKpbITbI BXOZ,

DC: oTKpbITbIl BXOZ,

GND: Bxog ycunutensa oTKAKOYAETCA OT MCTOYHUKA CUTHANA U 3a3eMJIAeTCA.
(28) Knemma 3azemneHus.

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

27 (20) VARIABLE (nnaBHo) MnaBHOe u3MeHeHWe Ko3dpduuMeHToB
OTK/IOHEHUA KaHa/I0B C NePEKPLITUEM HE MeHee YeM B 2.5 pa3a B Kaxkaom
NONOMKEeHUN nepekntoyaTenen s/aen. Koraa pyyka HaxoamuTtca B KpalHem
npaBoM MO/OXeHMN, 3TO obecneuymBaeT KanmbpoBaHHOe 3HayeHue
nofoXeHnn nepekntovatena BONTb\JENEHUE.

4) (7) POSITION (nonokeHue) PerynnpoBKa NonoXKeHUs nydein obemx
KaHaNoB MO BEPTUKA/IN.

(6) INV CH 2 (MHBepTMpOBaHME B KaHane 2) MHBepTMpOBaHWE cuUrHana B
KaHane 2

(5) MODE (pekumbl) MepeKkntoyatens pexnma paboTbl ycunutensa B
NONIOXKEHUAX:

CH 1: Ha 3KpaHe HabnwogaeTca cUrHan KaHana 1.

CH 2: Ha 3KpaHe HabnwogaeTca CUrHaA KaHana 2.

DUAL: pAaByxKaHa/bHbIA pexum pabotbl, Ha 3/IT oAHOBPEMEHHO
NPUCYTCTBYET CMTHANA KaHana 1 U KaHana 2, pexxmm paboTbl KOMMyTaTopa
BbIBMPAETCA aBTOMATUUYECKM UCXOAA U3 NONONKEHUA PYYKM Bpems/aen.
ADD: Ha akpaHe HabntogaeTcs anrebpamyeckas cymma UanM pasHoCTb (npu
Ha»kaTum KHonkm CH 2 INV) curHanos KaHanos 1 1 2.

OpraHbl ynpaB/eHUA CUHXPOHU3ALUK:

(23) EXT TRIG IN (BHewHwWin). Bxon BHeWHeN CUHXPOHWM3aUMKU. YToObI
MCNONb30BaTb 3TOT BXOZ MepeKouYMTe BbiKAtoYaTenb (18) B nonoxkeHue
EXT.

(23) TRIGGER SOURCE (MCTOYHMK CUMHXPOHM3aUmMK). BbibMpaeT UCTOYHUK
CMHXPOHMU3aLLMK NPY 3aMNyCKe IMHUN PA3BEPTKM.

VERT (DUAL ALT): B o04HO KaHanbHOM pexume pasBepTKa
CUHXPOHU3NPYETCA CUTHANIOM OT KaHana 2. B AByxKaHa/NbHOM peXxunme,
pa3BepTKa CMHXPOHU3MPYETCA NooYepesHO OT CUrHana KaHana 1 u KaH. 2.
CH 1 (KaHan 1): Pa3BepTKa CUHXPOHM3NPYETCA CUrHANIOM CO KaHana 1.

EXT (BHewHUM): Pa3BEpTKa CUHXPOHU3UPYETCA BHELLHUM CUTHAIOM

LINE (ceTb): Pa3BépTKa CUHXPOHU3MPYETCA OT NUTAIOLWEN CeTH

(8) SLOPE (nonapHocTb). MNepekntoyaTens NONAPHOCTH
CUHXPOHM3MPYIOLLErO CUTHaA.

"+":Pa3BEPTKM CMHXPOHM3UPYIOTCA NOJIOXMUTENbHbIM nepenagom
nccnegyemoro curHana.

"-":Pa3BEPTKM CUHXPOHU3UNPYIOTCA oTpULaTeNbHbIM nepenagom
nccnegyemoro curHana.
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9) TRIG LEVEL (ypoBeHb). BbibupaeT ypoBeHb UCCeaAyeMOro CUrHana,
Npu KOTOPOM NPOUCXOAMUT 3aMNYCK Pa3BEPTKM.

(14) MODE BbI6op pexkuma paboTbl 3anycKa pa3BepTKu

AUTO (aBTOKO/N€DaTENbHbIN): €CNM HET CUrHaNa CUHXPOHWM3ALMU UK OH
MeHbLe 25 'y, pa3BepTKa NepexoauT B aBTOKONeDaTENbHbIN PeMUM
NORM (kaywmii) pasBepTKa 3anycKaeTcs TO/IbKO NPU HaJIM4ymMm BXOLAHOrO
curHana

TV-V cuHXpoHM3aumMA No BepTUKaAM (No Kagpam)

TV-H cMHXpOHM3aLMA NO ropM30oHTaAM (MO CTPOKam)

B 06oux pexumax TB CMHXpOHM3aUMM MonApHOCTb TB curHana AoJiKHa
6bITb OTPUL,ATENBHOM

OpraHbl ynpaB/ieHUA pa3BEPTKOI:

(15) BPEMA /OEN vycraHasauBaeT KoadduumeHT passépTkn ot 0,2
mkc/pen po 0,5 c/gen 20 ctyneHamu. MNpu nepesoge B nosoxeHne X-Y
obecneumnBaerca HabnwgeHne duryp Jinccaxy.

(12) VARIABLE (pa3BepTka nnaBHo) ObecneuymBaeT NAaBHY peryinpoBKy
KoapdULMEHTa Pa3BEPTKM C NepeKpbITUEM 2.5 pa3a B KaXKAOM NONOXKEHUU
nepeksoyatensa spemsa/gen.

(10) POSITION (nonoxkeHue). [Mepemewaer wnsobpaxeHne no
ropu3oHTaNMN.

(11) X10 MAG (yBenunueHue B 10). CKOpoCTb pa3BEPTKU yBEMUMBAETCSA
8 10 pas.

6.2 PacnonoKeHWe WM Ha3HauyeHUe OpraHoB ynpasneHuAa (3agHAs
naHenb).

(31) Z BXOA. Bxoa 4na nogaym cuUrHana Moy AMPYHOLWEro ApPKOCTb
nyya.

(30) CH 1 (Kanan 1) Signal Output. Bbixog curHana KaHana 1, ¢
HanpsskeHnem npubansmutensHo 20 mB/aen npu Harpyske 50 Om, ana
NOAKNOYEHUA YAaCTOTOMEPA UAK APYroro u3mepuTenbHoro npubopa.

(34) Bxopg, ceTeBOro HanpsKeHus.

MoaKntoUMTE CETEBOW LWHYP K 3TOMY FHe3ay.

13



=
S
N

(32) MNpepoxpaHuTenn. HomuHanbl NAaBKUX NpeaoxpaHuTenemn
nokasaHbl Ha CTp. 6.

7.NopApoK paboTbi
7.1 NoaroToBKa K pabore
1. Mpuctynaa Kk pabote c ocumnnorpadom, 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 TeMMepaTyp MeXKAy CKAAACKUM W
paboyMm noMelLeHUAMM MNOAYYEHHbIA €O cKnaga ocumnnorpad nepep
BK/IIOYEHUEM BbIAEPKMBATb B HOPMA/bHbIX YC/IOBUAX HE MeHee 4 4.
4. MpoBepuTb Hannume NpesoxpaHUTeNen.
5. MNMocne ANUTENbHOrO XpaHeHUA UAM TPAHCNOPTUPOBAHWUA B YCI0BUAX
NOBbILEHHOM BAAXXHOCTM ocumanorpada nepes BKAOYEHNEM BblAEPHKATb
B HOPMaJIbHbIX YCN0BUAX HE MeHee 8 u.
7.2 MpoBepKa paborocnocobHocTn ocuunnorpada
1. Bkawounte nutaHune ocumnnorpada 1M gainTe nporpeTbca B TedeHue 15
MUHYT.
2. lpoBepKa APKOCTU CBEYEHUA Nyya.
BpalweHune pyykm «ApKOCTb» MO YaCOBOW CTPENKE AONXKHO NPUBOAUTL K
YBE/IMYEHUIO APKOCTU, MPOTUB - K YMEHbLLEHWIO.
3. MNpoBepkKa ¢okKyca.
MepeBeauTe nepekaloyatens spemsa/men B nonoskeHne X-Y. Ha skpaHe
NnoABMTCA TOYKa. BpaweHnem pydyku «PoKyc» yCTaHOBUTE MUHMMAJIbHbIN
pa3mep TOYKM Ha 3KpaHe.
4. TpoBepKa BO3MOXHOCTM NOBOPOTA Jyya.
BpaweHue pydykm «TRACE ROTATION» poOMKHO NpMBOAUTL K NMOBOPOTY
nyva.
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5. lNpoBepKa BO3MOXKHOCTU NepemeLleHna ay4a.

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

6. MpoBepKa GYHKUMOHMPOBAHMA BO3MOXMKHOCTM PEry/IMPOBKM KaHana
BEPTMKA/IbHOrO OTKNOHEHMUSA.

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

8. BpalieHue pyyek B/gen 0onKHO NpUBOANTL K M3MEHEHMIO aMMINUTY bl
CUrHana.

9. MNpoBepka QYHKLMOHMPOBAHUA BO3MOMKHOCTU PETFYIMPOBKU KaHana
FOPU3OHTA/IbHOrO OTK/IOHEHWA. BpalieHne pydek Bpema/men AOMKHO
NPMBOANTb K U3MEHEHUIO CKOPOCTU Pa3BEPTKMU.

10.Mposepka paboTbl KOMMYTaTOpa B PEXMMAX MOMNEPEMEHHO MU
nooyepeaHo.

YcTaHOBUTE peXMm paboTbl KaHan 1 W KaHan 2, nepekntoyaTenb
Bpemsa/aen B nonoxeHue 5 mcek/aen, nepekntodatens (18) yctaHoBUT ee
nonoxkeHne «DUAL ALT», Ha 3/IT ponxHo 6bITb 3aMeTHO noo4vepenHoe
NPOXOXAEeHME JNIMHUI pa3BepTOoK KaHana 1 u KaHana 2. YcTaHoBuTe
nepeknodatens (18) B nonoxeHne «CH 1», Ha DT [0NXKHbI
OAHOBPEMEHHO NPUCYTCTBOBATb IMHUK Pa3BePTOK KaHana 1 n KaHana 2.
11.MpoBepKa perknuma CA0XKEHUA CUTHaNA OT KaHanal n KaHana 2.
YcTaHOBUTE peXnum paboTbl cnoxeHue KaHan 1 u kaHan 2 («ADD») aBe
JIMHMWN Pa3BEPTKM Ha 3KpPaHe CTaHyT oaHoi. BpauweHue pydek «VERTICAL
POSITION» KaHana 1 M KaHana 2 NpuBOAMT K MNEpPeMELLEHMIO Nyya
BBEpPX-BHU3.

12.MpoBepKa MHBEPCUN B KaHane 2.

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

13.MMpoBepKa pacTaKKn pa3sepTku 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 rnonosxkeHuwe X-Y. Ha sKkpaHe
NOABUTCA TOYKA.

15.MpoBepKa paboTbl PEXKMMOB Pa3BEPTKMU.

15.1Hakmnte KHONKY «AUTO» NOABUTCA NMHUA PA3BEPTKMU.

15.2Hakmunte KHonky « NORM» anHmna passepTku ucdesHet. lpu nogave
CUrHana Ha Bxoh ocumnnorpada (Hanpumep, OT BHYTPEHHEro
KanubpaTtopa) M BpalleHunm pydkm «Trig Level» nossutca ANuHUA
pa3BepTKu.

16. MMposepka BO3MOXHOCTH perynanposkm ycuneHusa KaHana
BEPTUKANIBHOTO OTK/JIOHEHUA W MJIABHOW PEryIMPOBKU  AJUTENbHOCTU
pa3BepTKu.

a. MNopaliTe curHan OT BCTPOEHHOro Kanubpatopa Ha BXoA4 KaHana 1 u
KaHana 2.

b. BpalweHue pydykn «naasHo» («VAR» (27)(20)) npuBoauT K nnaBHOMy

15



YMEHbLUEHUO aMNANTYAbl CUTHaNa.
c. BpaweHue pyykun «nnasHo» («VARIABLE» (12)) npuBoauT K naaBHoOMy
M3MEHEHMUIO Neproaa CUrHana.

7.3 OaHOKaHaNbHbI peXxum.
Ybegutecb nepes BKAOYEHWEM NpMOOPa B COOTBETCTBUM MOJIONKEHUA
NnepeKkNtoyaTeNIn HanpsKeHus ceTU. YCTaHOBWUTE OpraHbl ynpaB/ieHus
ocumanorpada, Kak MOKasaHo HUKe:

HanmeHoBaHUe MonoxeHune nepekntoyartens |
POWER OTKat 1l

INTEN CpeaHee NONOXKeHUE |
FOCUS CpeaHee nNosioXeHue
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 LUHYP K PO3ETKE, 1 3aTeM, NMPOAOIKUTE CAeyoWmm
obpasom:

1) Bknatouute KHonKy CETb n y6eautech, 4To 3aropaeTca MHAMKATOP CETU.
B TeueHUM npubamnsmutenoHo 20 ceKyHA, Ha 3KpaHe AO0MXKHA NOABUTLCA
NIMHWA pa3BepTKU. Ecam nyd He noseaseTcA NpMbAN3UTENBHO B TeueHumn 60
CeKyHJ, NpoBepbTe NPaBU/bHOCTb YCTAHOBKM OPraHoOB yNnpaBaeHus.

2) YcTaHOBUWTE KenaTesbHY APKOCTb U GOKYC M306paKeHMA C MOMOLLBIO
pyyek APKOCTb 1 ®OKYC.

3) YctaHOBWTe M306paxkeHWe ayyYa NapannesibHO ropu3oHTAIbHOM ANHUK
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 nonoxkeHue AC. Ha skpaHe
OOMKHO HabaaaTbcA n3obpakeHne CUrHaa COOTBETCTBYIOLLEE PUCYHKY
7-2.

6) OTperynunpyiite YeTKOCTb U306paxKeHuns pyukoit POKYC

7) C nomouipto nepekntoyatenenr B/OE/T n BPEMA/OEN yctaHoBuTE
Kenaemble pasmepbl CUTHaNa.

8) CoBmecTUTE C MOMOLLBID NepekatovaTenen nsobpaxkeHne curHana ¢
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NIMHUAMM WKaNbl, Tak YTOBbl MOXKHO BbINIO IerKO paccyMTaTb aMnanTyay
(Vp-p) v nepuog, (T).

Puc.7-1

OnncaHHOE BbILE - 3TO OCHOBHbIE MNOJIOXKEHMA PaboTbI C
ocumnnorpadpom npu BKAOYEHMM KaHana 1 (CH 1). Mpu paboTe ¢ KaHaom
2 cnepyeT NOCTYNaTb aHAaNOMMYHO, NepeKaoYaTeIb UCTOYHMKA
CUHXPOHM3aUMKN yCcTaHOBUTe B nonoxeHne «VERT».

7.4 iBYXKaHaNbHbIM pexxum paboTbl.

YctaHosuTe nepekntovatens MODE (5) B nonoskeHne DUAL. Ha akpaHe
byneTr HabnwogaTbcA NpAMan JIMHUA KaHana 2 (opraHbl ynpasBaeHus
OO/IKHbI ObITb YCTAHOB/NEHbI, KaK OMMCAHO BbIlE), NMPW 3TOM Ha NEePBOM
KaHasne byaet HabaogaTbca cMrHan Kanubpartopa.

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

Mpu MCcnoNb30BaHUM ABYXKaHa/bHOroO pexkmma (pexkum DUAL), curHan
KaHana 1 nam KaHana 2 MoXeT BbiTb 3aCMHXPOHM3MPOBAH MNOCPEACTBOM
nepekntoyeHus nepekntoyatens TRIGGER SOURCE (oT KaHana 1 wam
nooyepeaHo oT KaHana 1 n KaHana 2, ecnu curHansl KaHana 1 v Kanana 2
NPUMEPHO 3KBUBANIEHTHbI MO 4YacToTe), TO OHM MOryT bbITb CTabuabHO
0TObOpaKeHbl 04HOBPEMEHHO;

Ecnn HeT, TO TO/NIbKO CUrHan KaHana, BblOpaHHbIA MepekaoyaTenem
SOURCE moxeT 6biTb oTobpa)keH cTauuoHapHo. Ecan nepekntoyatens
«TRIGGER MODE» yctaHoBuTb B nosoxeHune «VERT», TO BO3MOXKHO
cTabunbHoe HabniogeHue aByx curHanos. lNepekntoveHne mexkgy CHOP
pexumom, u ALT pexnmom aBTOMATUYECKM MNPOMCXOAUT MYTEM
N3MEHEeHUA NoNoMKeHMA nepekatodatensa TIME/DIV.

17



—  — R —— —
Curnan
Kaxan 1
— — e .
Curnan
] - — — he] Kanan 2
Puc. 7-2

7.5 Pexxum cnoxkeHus.
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/IOYEHa
MHBEpCUA cUrHana, KHonka «INV» (6) HaxarTa.
[na 6bonee TOYHbIX , *KenaTebHO YTOObl YYBCTBUTEIbHOCTb KaXKA0Mo U3
OBYX KaHa0B bbl/1a 0AMHAKOBOM, YTO MOXKHO cAenaTb NOCPeacTBOM
perynatopoB «VARIABLE» (27) n (20). BepTuKanbHoe nepemMeLleHne nyyem
MOXeT bbiTb NponsseaeHo perynstopom POSITION ntoboro KaHana.

CuHXpoOHM3aLMA.

Bbl6op peKMMOB M UCTOYHUKA CUHXPOHU3ALMN Heobxoaum ana
YCTOMYMBOrO M306paXKeHNa TMHUM pa3BepTKM Ha I/T.
HasHaueHue nepekntoyatena MODE (14):
AUTO (aBTomaTuueckuit) Bbibop aBTOMaTMYecKoro pexuma paboTbl
pa3BepPTKM OCYLLECTBAAETCA YCTAHOBKOM MepeKkatoyaTens B MNOJIOXKEHUE
«AUTO». l'eHepaTop 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 HabnoLEeHUA Nyda M BXOAHOMO CUrHana M MociaeayloLero
BK/IIOUYEHUA APYrUX PeXMMOoB paboTbl npubopa. Mpu ycTaHOBKE OpraHoB
ynpaBneHna B HeobXoAWMble MOJIOKEHUSA MOMKHO YCTAaHOBUTb PEXUM
«NORM». Pexxnm «AUTO» ponKeH UCNONb30BaTbCA NPU UCCe[0BaHUK
NMOCTOAHHbIX HANPAXKEHUMA U CUTHANIOB C MAaNbIMM aMNIUTYAaMKN KOTr4a HeT
CUHXPOHM3aLUKN PA3BEPTKMU.
NORM (kgywmii) FeHepaTop pa3BepTKM He ByAeT 3anycKkaTbca 40 TeX Nop
NnoKa He byaeT BXOAHOIO CMrHasia U He ByaeT yCTaHOBJ/IEH HEOOXOANMbIM
YPOBEHb 3anycKa pa3BepTku pyykon «TRIG LEVEL». FeHepaTop pa3BepTKu
bopMMpPYyET TONIbKO OAMH X0 Nly4a U B Aa/ibHENLLIEM aKTUBUPYETCA TONbKO
npyv NOCTYNJEHUN APYroro CUrHana cUMHXpoHusauuun. B pexxkume « NORM»
Ha 3KpaHe He bypeT oTobpakeHMA Ay4ya, A0 Tex MOp MoKa He byaer
CUHXPOHM3aUUN. B pexxume CNoXeHUA CUrHana ot KaHana 1 u 2 n pexume
cuHxpoHusaumm «NORM» He byaeT oTobparkeHuss HM oA4HOro KaHana Ao
Tex Nop, Noka He byaeT CUHXPOHM3ALMN.
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TV-V lMepesopa nepekntovatena «MODE» B nonoxeHune «TV-V» nossonsaet
BblAENATb KagpoBble CUHXPOUMNY/IbCbl M3 MNOAHOFO BWAEOCUrHaNa.
CUMHXPOHU3ALMA KaLpoBbIMW MMMyAbCamM Mo3BonseT Habawogate TB
Kagapbl. Mpu 3TOM KO3OOULMEHT pa3BepTKM KenateNbHO YCTAaHOBWUTb B
nonoxeHue 2mc/aen pna HabawaeHna ogHoro Kagpa v 5 mc/gen ans
HabntoaeHUs ABYX KaApoB BUAEO CUTHANA.

TV-H MNepesopg nepekntovatena «MODE» B nonoxkeHne «TV-H» no3sonser
BblAENATb CTPOYHbIE CUHXPOUMNYNbCbl W3  MOAHOMO BWAEOCUrHaNa.
CUHXPOHU3ALMA CTPOYHbIMM UMMYAbCaMK Mo3BosAeT Habawoaate TB
CTpoKu. Mpn 3Tom KoapPUUMEHT pa3BEPTKM KenaTeNbHO YCTAaHOBWUTL B
nonoxenune 10 mkc/oen. bonee ygobHbi pasmep U306parkeHUs MOXHO
YCTaHOBUTb py4Koi « VARIABLE».

CMHXPOHM3aUMA BO3MOXHA TOJIbKO MNONAPHOCTbIO, 3TO O3HAyaeT 4To
CUHXPOCUTHan ponxeH OblTb  OTpMUATENbHBIM W BWAEO  CUTHAN
NOJIOXMTENbHbIM. KaK NOKa3aHo Ha puc. 7-3

Puc.7-3
®dyHKUMKM nepekntoyatena SOURCE:
Mepekntoyatenb SOURCE ncnonb3yetca gns Bblbopa MCTOYHMKA
CUHXPOHM3ALNN.
VERT (DUAL ALT): B 0AHOKaHa/IbHOM PeXMMe B KayecTBe MCTOYHMKA
CUHXPOHM3aL MM BblbUpaeTca cMrHan KaHana 2, B ABYXKaHa/IbHOM pexume
nooyepeaHO OT KaHasa 1 1 KaHana 2.
CH 1: B 0o4HOKaHaIbHOM peXXume U B ABYXKaHa/IbHOM peXXMMe B KayecTse
WCTOYHWKA CUHXPOHMU3aLLMM BblBUpaeTca curHan kaHana 1.
EXT . Pa3BépTKa 3anycKaeTcA BHELHWM CUFHANOM, KOTOPbIM NoAaéTca Ha
BHELHWI BXoA. TaK Kak pa3sBEpTKa CUHXPOHM3MpyeTe™ OOHMM U TeM Xe
CUTHAaNOM 3TO MO3BOJIAET MUCCAEA0BaTb CUTHA/bI PA3/IMYHON aMNAUTYAbl,
YyacToTbl U GopMbl 6€3 NEPECTPONKM PErYINPOBOK CUHXPOHM3ALLUN.
LINE: curHan ¢ 4acToToM ceTu nepeMeHHOro TOKa UCMOJIb3YeTCsA Kak CUrHan
CUHXPOHU3aAUMK. ITOT MeToh, 3bPEKTUBEH, KOrga M3MepsemMblit CUrHan
MMeeT BPeMEHHOE COOTHOLLEHME C YAaCTOTOM CETU.
Bbi60Op YPOBHA 3anycKa U NOAAPHOCTY:
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 o0bnactb «-» 3anyck Oyger npoucxoamTb
oTpuLaTE/IbHON MONYBONHOM, KOTAa pyvyKa HAXoAMTCA B LLEHTPASIbHOM
NOIOXKEHWUM 3aNYCK pa3BepTKM BYAET OCYLLECTBAATLCA C HYIEBOMN IMHUN.
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Bpawan pyuyky «TRIG LEVEL», ycTaHOBUTE HEOBXOAUMBIM YPOBEHb 3amnycKa.
Mpn nccnefoBaHUM CUHYCOMAANBHOTO CUrHana HavasnbHas dasa moxeT
6bITb M3MeHeHa. BpaweHuem pyukn «TRIG LEVEL» moxHO [06UTbCA
CUHXPOHM3ALMM CUTHANA OT NWKa A0 MUKa.

ITOT BbIK/AOYaTeNb BbIOMPAET NOAAPHOCTb CUTHANA CUHXPOHM3ALMK, KaK
NoKasaHo Ha pwuc. 4-9.

Korga nepekntoyatens «SLOPE» HaxoguTca B nonoxkeHuu "+, pasBépTKa
3anNyCcKaeTcA NONOXKUTENbHOM YaCTbO CUHXPOHMU3UPYIOLLLETO CUrHana.
Korga nepekntoyateno «SLOPE» HaxoAuTcA B MNONOXEHWU, pPA3BEPTKA
3anycKaeTcA OTPMLATENbHOW YacTbld CUHXPOHM3UPYIOLWLEro CUrHana.
Bbi6op NOAAPHOCTM CUTHANA NOKa3aH Ha puc. 7-4

O TpMUETENbHLIA
HBKIDH

TlenowuTeNEHER
HEKROH

YposeHs
_'_

Puc.7-4
7.7 YcTaHOBKA BpemMeHU pa3BepTKHU.

YcTaHoBUTE MNepekntovatenb Bpema/Aen B TaKoe MOJoXKeHWe npu
KOTOPOM Ha 3KpaHe oTobpaxkaeTrcAa Heobxogumoe 4yMCAO NepuosoB
curHana. Ecam nepnopos MHOro ymeHblumMTe BpemsA pasBepTkU. Ecam Ha
3KpaHe oTobpaxkaeTcA TONbKO JIMHWUA Pa3BepTKM Nonpobynte yBenn4uTb
Bpema pasBepTKWU. Korga BpemA pas3BepTKM AO0CTaTOMHO Manoe npwm
HabnloAeHMM YacTU CcurHana, ocobeHHO npAMOYrosibHOM ¢GOopMbl, Ha
3KpaHe byaeT BMAHA NpAMan ANHUA.

7.8 PactaKKa curHana.
Ucnonb3yiite KHOMKY «X10» , 4ToBbl paccMOTpeTb ManeHbKMe 4acTu
CUTHaNa, Kak KOTOpble pacrnosioXKeHbl [a/leKo OT MOMEHTa 3arycka
pasBePTKM, 4TOBbl M3YYMTb WX MCMOAb3ya, pydky TIME/DIV. Yrtobbl
BKJIIOYUTb PEXKMM PACTAXKKM, BbINONHUTE CAeaytowme onepauun.
YcraHosuTe pydkoi TIME/D1V camblit 60/1bLIOIA KO3GPULIMEHT pa3BepTKH,
KOTOpPbIA NO3BONAET U3YUYUTb 3TY YaCTb CUrHAMA.
BpalueHvem pyykn «HORIZONTAL POSITION» (10), ycTaHOBUTE CUTHAN TaK,
4TOObI 3TOT YYACTOK CUTrHANA OblN B LLEHTPE 3KpaHa.
HaxaTb KHOMKy «x10». Mpu BbINONHEHWWN Bblle YKa3aHHbIX Npoueayp,
HeobxoaMmasa YacTb curHana byaet ysenmueHHoi B 10 pas snpaso.
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MaNeT G8Te OToBpaxeHa

pyukoi “Position”

Puc. 7-5

(PassepTKa B nonoxeHun 8/gen x 1/10)
Takum obpasom, HepacTaHyTan MaKCMMa/ibHaA CKOpPOCTb pa3sepTku (0.1
MKc/aen) moxeT bbITb yBeninyeHa cneayoumm obpasom:
0,1 mKceKk/gen x 1/10=10 Hcek/aoen
Koraa pa3BépTKa yBe/iMYeHa 1 CKOPOCTb Pa3BEPTKM - bonee yem 0.1
MKC/aen, ApKOCTb Iy4a MOMKET YMEHbLUUTbCA.

7.9 Pexxum X-Y.

YcTaHoBUTE nepektoyaTenb Bpems/aen B nosoxexme X-Y ans ycraHOBKU
pexnma HabnogeHua duryp JlucaxkKy. Bxoagbl  pacnpepenstca
cneayrowmm obpasom:
X-ocb (ropmsoHTanbHanA) Bxoa KaHana 1
Y-ocb (BepTuKanbHasa) Bxoa KaHana 2
BHuMmaHMe: Koraa cuMrHanbl BbICOKOM YacToTbl HabAtoA4alo0T ¢ NoMollblo X-Y
pexunma, cneayetr o6paTtuUTb BHUMAHWE Ha NONOCY YacToT U pasnunyuve das
mexay X n Y-ocblto.

ik VRLA AT 1Y

ek XK AHAT )

Pexxum X-Y ucnono3yetcs ANs M3MEPEHMA KOTopble He MOoryT ObiTb
npoBeaeHbl B OObIMHOM peXMMe (M3MepeHWe OTHOLUEHWI 4acToT,
TemnepaTtypbl, CKOPOCTU U T.A4.).

1. YcraHoBuUTe nepekatoyaTens Bpems/aen 8 nonoxerue X-Y. KaHanl
CTaHeT OCblo X U KaHan 2 cTaHeT ocblo Y.
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2. PyyKamu NONOXKEHWA Nyya NO ropu3OHTANU U BEPTUKANN YCTaHOBUTE
n3obpakeHne B HEOHXOAMMYIO YacTb
9KpaHa.
3. MMepekntouatenem B/men kaHana 1 ycraHoBuTE HEOBXOAUMbIN pasmep
n3obpakeHua no ocu X
4. Mepekntoyatenem B/gen kaHana 2 yctaHoBUTE HEOBXOAMMbII pasmep
n3obparkeHunsa no ocn Y

7.10 KannbposKa agenutens.
Kak ykasaHHo B TT/, genutenb paclumpsieT AnanasoH uamepeHuin. Ecam
KOMMNeHcauMa  Jenutena He  JO/KHbIM  06pasom  BbINOJIHEHA,
oTobpa)keHHaa dopma curHana OyaeT WCKaxeHa W NpPUBELET 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 Kanuvbpatopa M C MNOMOLLBD MNEepPeMEHHOro pes3ncTopa
YCTaHOBUTE ONTMMaIbHOE n306paXkeHue curHana. Cm. puc. 7-7:

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

8. TexHuueckoe ob6cnyxmBaHue
OnucaHHble HMXe onepauumn AOMKHbI BbINOAHATLCA KBaNUDULMPOBAHHbLIM
nonb3osatenem. Bo usbekaHMe MOoparkeHUs 3SNEKTPUYECKMM TOKOM He
BbIMNOIHAWTE HUKaKUX Oonepauuii, Kpome Tex, YTO YKasaHbl B HacTOALLEM
onucaHuu.

8.1 3ameHa NNaBKOro npeaoxpaHuTens.

Ecnrn  neperopen npegoxpaHuTenb, WHAMKaTop «CeTb» He 6yaer
BK/1H0MATbCA, U COOTBETCTBEHHO, ocuuanorpad He byaeTt paboTaTtb. 3ameHa
NpPoOM3BOAUTCA TO/IbKO Ha MJIAaBKMN MNpPeaoxpaHuUTeNb PEeKOMEHA0BAHHOIO
HOMWHANa, KOTOPbIM YKa3aH Ha 3a4HeN NaHenun.

8.2 Bbibop HanpaXKeHUA NUTaloLWen ceTu.
MepBoHayanbHO ocuunnorpad MoOKeT OblTb YCTaHOB/MEH Ha pabouee
HanpsskeHne 115 B uam 230 B, c yactotoin 50/60 lu. MepexntoyeHne ot
O4HOrO CEeTeBOro HAMpPSAKeHUA K ApPYyromy BbIMOJIHAETCA C MNOMOLLbIO
nepeKkntoyaTensas HanpaAXeHMA CeTM KaK MOKa3aHo Ha cTpaHuue 8. Ha
3a4Hel naHenu yKasaHo HanpsKeHue ceTun, Ha KoTopoe ocumanorpad 6bin
YCTaHOBNEH Ha 3aBoge. YTobbl NEpPeKNoUYMTb HaMpsKeHWe MnUTaHus
BbIMOJIHUTE CneayoLlmne onepauunm:

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 NPesoXpaHUTeNn YKasaH Ha
3agHel naHenun ocumnnorpada.

8.3 Yxopa, 3a BHelHell NoBepXHOCTbIO ocumanorpada.
Ona uucTkm ocumnnorpada, MCNONb3YWTE MATKYID TKaHb CMOYEHHYHO
cnupTom mMam Bogoi. ObeperaiiTe ocumnnorpad oT nonagaHWs Ha Kopnyc
6eH3nHa, To/yona, KCuaona, aueToHa Uan NofobHbix pacTBopuTenel. He
ucnonbsyiTe abpasvMB AAA  UMCTKM  3arpA3HEHHbIX  NOBEPXHOCTEM
ocumnnorpada.

9.MpaBuna xpaHeHus

9.1 KpaTtkoBpemeHHOe XpaHeHue
Mpubop [AONycKaeT KpaTKOBPEMEHHOe (rapaHTUMiHOEe) XpaHeHMe B
KanuTasbHOM XpaHUAMLLE B YCIOBUAX:
ONA He OTan/IMBaeMoro XpaHUAnLLa:
— TemnepaTtypa Bo3ayxa oT mmHyc 20°C go + 70°C;
— OTHOCUTENIbHAA BAAXKHOCTb Bo3ayxa Ao 70% npu Temnepatype +35°Cu
Hue 6e3 KoHAeHCcaUMM BAaruy;
ONA 0Tan/IMBAaeMOro XpaHuauLa:
— TemnepaTtypa Bo3ayxa oT +5°C go +40°C;
— OTHOCUTENbHaA BAAXKHOCTb Bo3ayxa Ao 80% npu Temnepatype +25°Cwu
HUXe 6e3 KoHAeHcauuWKM BAaru.
CpOK KpaTKOBPEMEHHOT0 XpaHeHus Ao 12 mecAues.

10. MpaBuna TpaHCNOPTUPOBaAHUA

10.1 Tapa, ynakoBKa U MapKUpPOBKa YNaKOBKMU
Ona obecneyeHns COXPaAaHHOCTM npubopa NpuU  TPAHCMOPTMPOBAHUM
npUMeHeHa yknaao4Hasa KopobKka c amopTu3aTopamm U3 NeHONAacTa.
YnaKoBka npmubopa nponssoanTca B cnegytolein nociefoBaTelbHOCTH:
1. KOpob6Ky C KOMNAEKTOM KOMBUHUpPOBaHHbIM (3UIM) yNOoXUTb B OTCEK Ha
AHO YKNaaouYHOM KOPOOKY;
2. Npubop NOMEeCTUTb B NOIMSTUNEHOBYIO YNAKOBKY, NepeBA3aTb
LINaraTom 1 NOMecTUTb B KOPOOKY;
3. 3KCnAyaTaLUMOHHYO AOKYMEHTALLMIO NOMECTUTb B NOINITUNEHOBDIN
MaKeT U YI0XKUTb Ha NPUBOP UAK MexKay 6OKOBOM CTEHKON KOPOOKM U
npubopom;
4. TOBApOCOMPOBOAUTE/NbHYIO AOKYMEHTALMIO B NAKeTe NOMECTUTb NoJ,
KPbILWKY KOPO6KY;
5. 06TAHYTb KOPOOKY NNACTUKOBOM IEHTOM M ONAOMBMPOBATD;

10.2 YcnoBuA TpaHCNOPTUPOBAHUA

1. TpaHcnopTtupoBaHue npmubopa B yKNaA0YHON KOPOBOKe Npom3BoaAnUTCS
BCEMW BUAAMM TPAHCMOPTa NPU TeMnepaType OKPYrKatoLLLero Bo3ayxa ot
MuHyc 20 °C go natoc 60°C M OTHOCUTENbHOM BAaXKHOCTM 40 95 % npu
TemnepaTtype oKpyKatowei cpeapl He 6onee natoc 30°C.
2. MMpu TpaHCNOPTUPOBAHMM CaMONETOM NPUBOP A0NKeEH ObITb pasmeLleH
B OTaN/IMBAaemMoM repmeTM3MpoBaHHOM OTCEKE.
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3. Mpu TpaHCNOPTUPOBAHMM A0MKHA BbITb NPeAyCMOTpeEHa 3aLMTa OT
nonagaHua atmocdepHbIX 0CaAKoB U Nblan. He AonycKaeTca KaHTOBaHuMe
npubopa.
11. FNapaHTHiiHblie 06A3aTenbCcTBa
KomnaHua «METEOH» npepocrasnser nonHoe rapaHTUiMHoe
obcnyKmBaHMe KOHEYHOMY MOJIb30BaTEN0 M TOProBbIM NOCPELHMKaAM.
CornacHo reHepasbHOMY FapaHTUMHOMY 00A3aTENbCTBY KOMMAHWUM
«MEFEOH» B TeueHWe oAHOro roda co AHA NpuobpeteHMa npubopa npu
YCNOBMM  MPaBUAbHON  3KCM/yaTauMW ero rapaHTUMpyeT OTCYTCTBUE
OedeKTOB KayecTBa NPUMEHAEMbIX MPU U3FOTOBAIEHUM MATEPMANOB WU
CaMOrO M3roTOBAEHMUA.
[aHHoe rapaHTUitHoe 0653aTeNbCTBO MMEET CUMAY TONIbKO HA TeppUTOpUU
CTpaHbl NPUOBPETEHUA M TONBKO B Cly4ae npuobpeTeHuns y odpuumanbHoOro
npeacTasuTena nan aunepa.
«METEOH» ocTaBnsieT 3a coboi NpaBo NPOBEPKM NPETEH3UIA, CBA3AHHbIX C
rapaHTUMHbIM  006s3aTeNbCTBOM, B LeAAX onpegenieHns  cTeneHu
NPUMEHUMOCTM HACTOALLErO rapaHTMItHOro 0bA3aTeNnbCTBa.
[aHHaA rapaHTUA He PacnpoCTPaAHAETCA Ha MJaBKUe MpedoXpaHuUTenu 1
KOMMOHEHTbI Pa30BOro MCMO/b30BaHUA, A TaKKe Ha ntobble nsgenus uan
WX YacTW, OTKA3 AN NOBPEKOEHNE KOTOPbIX BbI3BAH O4HOMN U3 CieAyOLMX
NPUYNH:
1. B pe3ynbTate HeEOPEKHOrO UCMOJIb30BAHMA UAN UCMNOb30BAHUA C
OTK/NOHEeHMEeM OT PYKOBOACTBA MO 3KCMyaTalmu;
2. B pe3ynbTaTe HENPaBUAbHOFO PEMOHTA UM MOAUPUKALUM NLAMM, HE
ABNAOLLMMUNCA NEPCOHANOM CEPBUCHbIX CNyK6 « METEOH »;
3. B pe3ynbTate GpopPc-MarKOPHbIX 0OCTOATENBCTB, HANPUMEP, NOXKap,
HaBOAHEHWE NN UHOEe CTUXMIIHOEe BeacTBuE;
4. B pe3ynbTaTe TPAHCNOPTUPOBKM, NEPEMELLEHMA UM NASEHUA Nocae
MoKynku npmbopa.
12.fapaHTUiiHOe 0b6cnyKuBaHue
[na nonyyeHuna obcnykmBaHmA cnesyeT NPefoCTaBUTb CAeayowyto
nHpopmaumio:
1. agpec u tHGopmauma ANA KOHTaKTa;
onucaHue npobaembl;
onucaHue KoHoUrypaumm nsgenms;
KOA MOLEnNn usgenus;
CepuitHbIN HoMep nsgenuns (Mpyu Hannumm);
OOKYMEHT, NOATBEPKAAIOWMIA NOKYMKY;

o gk wDd
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7. MHPOPMaUMIO O MecTe NprMobpeTeHna ngenus.
Moxkanyiicta, obpatnTech C yKazaHHOM Bbille MHbOPMALMEN K AUNepy Uam
B KomnaHuto «MEFEOH». Mpnbop, oTnpasBaeHHbI 6e3 yKazaHHOM Bblille
nHpopmauum byaeT Bo3BpaLLEH KINEHTY.

1) Yactn 6e3 rapaHTUIMHOrO CpoKa:

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

Ocobble 3aaBneHUS:

1) PemMOHT nnn mogepHusauma npubopa MoryT ObiTb BbINOJHEHDI
TONbKO HAWMMM Ccneuuannuctamu, He nbiTakTecb CaMOCTOATENIbHO
BHOCUTb U3MEHEHUSA B NPUOOP UM PEMOHTUPOBATL €rO.

2) YTUAnM3npymte wcnosb3oBaHHble OaTapelMKkn B COOTBETCTBUM C
aencreyrowmmmn  TpeboBaHMAMM M HOPMAmMM Ballel CTpaHbl
NPOXMBAHUA.

BHumaHme:
Nlobble M3MEHEHMA B KOHCTPYKUMM npubopa Heponyctumbl, Nntoboble
PEMOHTHbIE oOnepauuMm [AOXKHbl MPOBOAUTLCA YNOJHOMOYEHHbLIM
NepcoHanom, He MblITanTecb MOANGULMPOBATD MU OTPEMOHTUPOBATD

-

13.Macnopt
Ocuunnorpa¢ yHmeepcanbHbiii METEOH-15022

3aBoAcCKOM Homep:

[aTa Bbinycka: « » 201 .

Ocumnnorpad yHMBeEPCa/bHbIM NpoLlen KaiMbpoBKy Ha NpeanpUATUM-
W3roToBUTENE U COOTBETCTBYET BCEM 3aAB/IEHHbIM XapaKTepUCTMKaM.

KoHTponep

mn

N3rotosuTenb rapaHTUpPyeT COOTBETCTBME TEXHUYECKMX XapaKTEePUCTUK
YHUBepcanbHOro ocuuanorpada npm cobaogeHmn notpebutenem
YCNOBUWIA 3KCNIyaTaLuK, TPAHCNOPTUPOBAHMA U XPaHEHUA, YCTaHOBAEHHbIX
Npou3BOAMUTENIEM.
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