MH®OPMALMA NO NOOKNKOYEHUIO
[nsa HagexXHOCTM 1 OOCTXKEHUS TOYHbIX Pe3yNbTaToB PEKOMEHOYyeTCs NCMOoNb30BaTh Npubop B AnanasoHe
cTaHgapTHbIX Temnepatyp 10°C - 35°C n oTHoCcUTENBHON BNaxHoCcTn 45% - 85%
Mocne BknoyeHns npubopa Heob6xoaMMOo AaTb eMy NPOrpeTbesi B TeYeHne 20 MUHYT.
[ns 6esonacHon paboTbl pekoMeHOyeTCA NCMONb30BaTh MOAKIIOYEHNE C 3a3EeMIIEHMEM.
TexHnyeckme xapakTepuCcTMKn U au3ariH npubopa MoryT 3mMeHsTbCs 6e3 npeaBapuTenbHOro yBe4OMIEHMS.
Mo Bcem Bonpocam, CBsI3aHHbIM C UCMONb30BaHMeM npubopa obpatuanTtech Kk npeacrasmTenam LG Precision.
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1. ONMUCAHUE N3OENUA

1-1. BBeneHune

[aHHbIN YacToTOMep ynpasnseTcs MUKPOMPOLLECCOPOM, YEM AOCTUraeTCs BbICOKas TOYHOCTb U3MEPEHUI U
paspeLuatoLlas cnocobHOCTb NPU ManoM BpeMeEHU n3MepeHus. YacToTHbIn guanasoH npmbopa 0,1 Ny - 150 Ml u,
OnopHbIv reHepaTop 10 MI'y HaxoguTcs B TepmocTare. [pyrne ocobeHHOCTH:

e PerynupoBka YpOBHSI CUHXPOHM3ALMM

Pexvm nsmepeHus BpeMeHHbIX UHTEPBAaroB

Pexvm nsmepeHus oTHOLLIEHUS YacTOT ABYX BXOAHbLIX CUTHaNoB

Bbibop BxogoB, No oTAENbHOCTM MK cpasy oba

Bxoa Ans nogknioyeHns BHELLHEro ONoOpHOro reHepaTopa, 9-pa3pagHbiv LmdgpoBon gucnnen

ATTeHioaTop

ABTONpoBepkKa

M3mepeHre neproaa NOBTOPEHNS CUrHANOoB

e [loagcuet obLiero konuyecTsa MMMNYNbCOB

e DUNbTP HU3KUX YACTOT

o  JlMHenHbIN PUnbTp

Onga 6bicTpon npoBepkn paboTtocnocobHocTM npubopa OH cHabxeH dyHKuuen aBTonposepku. Jlobon pexum
paboTbl MoxeT BbiTb BbIbpaH HaxaTuem KHOMKW Ha nepegHen naHenu npubopa ¢ aBTOMaTUYECKMM BbIGOPOM
OECATUYHON TOYKM W MHOUKaumen napameTpa. BbiCokad TOYHOCTb, YYBCTBUTENbHOCTb W YHMBEPCANbHOCTb
YacToToMepa AenarT ero UCKMIoYUTENbHO LEHHbIM UHCTPYMEHTOM AMNS YYEHbIX, MHXEHEPOB, 3KCNEePUMEHTaToOpOB
n cneumanucToB B obnacTtu cesa3un. Manble Bec 1 rabaputbl NO3BONSIOT UCMOMb30BaTh €ro B MNONEBbLIX YCNOBUSIX.

1-2. TexHuyeckne xapakTepucTuKn

= BXoOA
[nanasoH yacTtoT 0,1 Ny - 150 MIMy (OTKpbITLIN BXOA)
30 Ny - 150 MI'y (Bx0o4 No NepeMeHHOMY TOKY)
UyBCTBUTENBHOCTb 0,17y -100MI'y 25 mB
100 MIy - 150 50 wmB

My,

Bxog OTKPbITbIN / C pa3BsA3KoM N0 MOCTOAHHOMY TOKY

MmnepaHc 1 MOwm, BxogHas emkocTb < 40 nd

ATTeHoaTop x 1 unu x 10 nepekniovaembli

dHY nogkniovaemsiv, -3 ob Ha yacTtoTe 100 KI'y,

YpoBEHb CUHXPOHU3aLUN o1 -350 mB go +350 mB, (npeasaputensHas yctaHoBka Ha O B)
MonapHOCTL CUHXPOHU3aLMK nonoXuTenbHas UnNu oTpuuatenbHas, nepeknoyaemas

*3AMEYAHWME: TtunuuHas owwubka cxembl CuUHXpoHu3auum *0,3% pasgeneHHbIX Ha KONM4yecTBO MNepuoaoB
yCpeaHeHns Npy OTHoLwweHun curHan / wym He xyxe 40 ab n yposHe curHana 6onee 100 mB.

Paspewarowas cnocobHOCTb M KONMTMYECTBO MHAULUPYEMBIX Ludp

CenekTop OMOpHOI 4acToTh INT [ EXT INT [ EXT INT | EXT INT | EXT
Bpems cyeta 0,01 cek 0,1 cek 1 cek 10 cek
Pa3psagHOCTb MHAMKALMK 5 | 6 6 | 7 7 | 8 8 | 9
YacToTa Paspeluatoias cnocobHOCTb

0,11Tuy-0,99 Ny 10mkly | I1mkly | 1mkly | 100 HIMY | 100 HIY | 10 HIY | 10 HIL 1Hly
1My-990y 0,1mMy |10 mkly | 10 mklMy | I mkly | 1 mkly | 100 WMy | 100 WMy | 10 WY,
10Ny -99 1y Imy | O0,1mMy | O, 1mliy | 10 mkly | 10 mklMy | I mkly | 1 wmkly | 100 HITL,
100 My - 999 Iy, 10mIMy, 1mly Imy | O0,1mMy | 01mMy | 20mkly | 10 mklMy | 1 mkly
1KMy-9,9KMy, 0,11y 10mly, 10mIMy, 1wmly 1my | 0,1mlMy | 0,1 MMy | 10 mkly
10 KNy, - 99 Kl'y, 1My 0,11y 0,1y 10mlMy, 10mIMy, 1wmly 1my | 0,1 Ml
100 KI'y, - 999 KI'y, 10 Ny, 1Ty 1My, 0,1ly 0,11y 10mIMy, 10mIMy, 1wmly
1Mly-9,9MIMy 100 Iy, 10Ny, 10 Ny, 1My 1My 0,1My 0,11y 10mIMy,
10 MINy, - 99 My, 1Ky 100y | 100 Iy 10Ny 10y, 1Ty 1Ty 0,1My
100 Mly, - 150 MIMy 10 Ky, 1Ky 1Ky 100y | 100 Ty 10Ny 10 Ny, 1Ty




My, - munnurepy, Mkl - Mykporepu, HI'L - HaHorepL.
ToyHoCTb: + TOYHOCTb OMOPHOro reHepaTopa + Paspeluatolas cnocobHOCTb
MakcumanbHO gonycTumMoe BXoAHOE HanpsikeHue
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Puc 1. MakcumarnbHoe BXOAHOE HanpsXeHue
[vana3oH nsmeHeHnsa nepnoga cyeta 6,7 Hcek - 10 cek
Oucnnen: nsS, US, mS, ¢ AeCATUYHON TOYKOMN
MNogcyeT yncna umnynsLcoB oT 0 go 999 999 999, ananasoH yactoTt 0 - 30 Ml'y,
WHOMKaumsa nepenonHenus: "OF"
® BXO4B
[unanasoH vyactot 0,1y - 150 MI'y (BXo4 NO NOCTOSIHHOMY TOKY)
30 Ny - 150 MI'y (BxoA4 No NepeMeHHOMY TOKY)
UyBCTBUTENBHOCTb 0,1y -100 Ml 25 vB
100 Mly, - 150 Ml 50 mB

Bxon OTKPbIThIN / C pa3BsA3KoW MO NOCTOSAHHOMY TOKY
MmnepaHc 1 MOwm, BxogHast emkocTb < 40 nd
ATTeHloaTop x 1 nnn x 10 nepeknioyaembli
OHY noaknioyaemsin, -3 Ab Ha yactoTte 100 Ky,
YpoBEHb CUHXPOHN3aLMU o1 -350 mB go +350 mB, (npeaBapuTtensHas yctaHoBka Ha O B)
[MNonapHOCTb CUHXPOHM3ALNN NONOXUTENbHAA NN oTpuUaTenbHas, Nnepeknovaemas

* PazpeluatoLasl cnocobHOCTb M paspsaaHOCTL MHAMKaUuK (Tabn.1): To xe, YTo U Ans Bxoga A.
* MakcumanbHoe BXoAHOe HanpsixkeHue (puc. 1) To xe, 4To 1 Ans Bxofa A.

® WU3MEPEHME BPEMEHHOIO UHTEPBAIA (A — B)

[nanasoH namepeHus 1mkcek - 10 cek (0,1 'y ~ 1MW)

H3L 100 Hcek

Paspeluatoas cnocobHOCTb + H3L + owmnbka cMHXpoHM3auum

To4yHOCTb + H3L| + owmbka cnHXp-LmmM £ owmbKka reHepaTopa x Bpems cyeTa
MHoxuTenb 1, 10, 100, 1000 (Bpemsi cyeTa 10 cek., 1 cek., 0,1 cek., 0,01 cek.)

H3L| — HanmeHbLIaga 3Havawas undpa
® WU3MEPEHWE OTHOLLEHMA (A / B)

[vanasoH namepeHus 0,1y - 10Mly (Bxog A)

0,1y - 10Mly (Bxoa B)
Paspeluatowas cnocobHoCTb + H3L + (ownbka cuHxpoHunsaumm no B x yactoty A) / N
To4yHOCTb + eguHMua wkansl A £ owmnbka cuHxpoHm3aumm no B x yactoty A

® NAPAMETPbI OTOPHOIO FEEHEPATOPA

Tun TepmocTaTMpoBaHHbIN KBapLEBLIN reHepaTop

YacTtoTa 10.000000 MIy,

CrabunbHoOCTb +1x10°

BrvsHue nuTtaroLwero HanpsXXeHns MeHee + 1 x 10°® npyu N3MeHeHnn HanpsXkeHns Ha £ 10%
BrivsiHne temnepartypbl +5x 10° B gnanasoHe ot 0°C go 50°C

MakcumanbHoe cTapeHue +5x10° B rog,

BbixogHasa yacTtoTa 10 MI'y (BbIXOAHAsi YacToTa BHYTPEHHErO reHepaTopa)
YpoBeHb BbIXOAHOMO curHana 0,5 B nuk-nuk + 0,1 B nuk-nmk

MiMmnepaHc BbIXOQHOMO curHana Okono 50 Om

BxogHas 4yacTtoTa 10 MI'y (BXxogHasa yacToTa C BHELLHEro OMOPHOro reHepartopa)
YpoBeHb 1,5 B acpp. - 5 B achap.

MmnepaHc Bxoga Okono 50 Om
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®  XAPAKTEPUCTUKU MHOUKATOPA

Oucnnen

Pexvm HOLD ("3amopaxusaHue”
nokasaHuin nHankaTopa)

Bpems cyeTa

9-paspsagHbI cBETOAMOAHBIM gucnnen ¢ uHgukaumen M/n, K/u, Hz, m,
Sec, G.T., Hold n "OF" (nepenonHeHue). Bbibop yHKLUMM 1 BpeMEHU
cyeTa: BblOMpaeTcs Nonb3oBaTeNEM.

B pexumax u3mepeHuss udactotel U nepuopa, TOTAL (nogcuyet
uMmnynecoB), RPM (TaxomeTp) u3MepeHMs OCTaHaBNMBAKTCA W Ha
MHOuKaTope 3acTbiBaeT nocneaHee nsmepeHHoe 3HadeHue. Npu omkaTnm
kHonkn HOLD namepeHuss BO30OHOBMSHOTCS.

3aBUCUT OT BXOOHOW YacTOThI

<10 mS roe-to mexay 0,9 mc n 9 mc

<0.1S roe-to mexay 9 mc n 90 mc

<1S roe-to mexay 90 mc n 900 mc

<10S roe-to mexay 0,9 cek u 9 cek
3AMEYAHUE

MNP MPOMAOAHMN BXOOHOIO CWIHANA HA OUCMNEE MOKA3AHWA TMOCNEOHUX W3MEPEHWUW
COXPAHAIOTCA B TEMEHUE 10 CEKYH[.

® PA3MEPbI 1 BEC
Pasmepbl
Bec

1-3. Ycnosusa akcnnyaTtauum

255 (wmpwuHa) x 90 (BbicoTa) x 255 (rnybuHa)
MpubnuantensHo 2.0 Kr

e HanpsikeHue NUTaHUA U NpegoXpaHUTeNu

BxogHoe HanpsixkeHue
103 - 126 B (50/60 I'uy)
206 - 252 B (50/60 ')

MpepoxpaHutens MakcumansHoe notpebneHune
0,5A/250B 15 Bt
0,25 A/250B 15 Bt

¢ Knumatuueckme ycnosus akcniyartauum
Temnepatypa ot 0°C go +40°C (To4HOCTb yKasbiBaeTcs npu 25°C + 5°C
BnaxHocTb 0o 85% npwu +40°C 6e3 nepenagoB TemnepaTypbl Bbi3bIBAKOLWNX KOHAEH AT

¢ Knumatuueckme ycnoBusi xpaHeHuUs
TemnepaTtypa oT -20°C go +70°C (To4HOCTb YKa3biBaeTcs npu 25°C + 5°C
BnaxHocTb [o 85%

o Kareropus usonsiuum

Il kaTeropws, nopTaTMBHoe obopyaoBaHue.

e CTeneHb 3arpsAA3HeHUA 2

e 3awumTta B cooTBeTcTBMM C |IEC 529 obblYyHas

1-4. MocTaBnsieMble akceccyaphbl

O MHCTPYKLIMS ..ot et e e e e et e et e et et e e e e 1
o CoeaMHUTENBHBIM KAabenb BNC ... ... e e e e e 1
©  LHHYP MIATAHUIS ..ot e e et e e et e e et e et e e et r et e et e et et e e enas 1
e  3aNaCHOM MPEOOXPAHMTEIID ...u.vvn ittt een et e ee et e et et et e eetee et eet e et aet it e et e enaaeeraneeas 1

CI'IeLl,M(bVIKaLI,I/Iﬂ MOXET U3MeHsATbCA be3 npeaBapuTeribHOro ysejoMneHu4.

2. YCTAHOBKA

2-1. HavanbHas nHcnekuus

Mepen oTnpasBkon nNpubop BbiN TWATENbHO MHCNEKTUPOBAH MO MEXaHUYECKUM W SNEKTPUYECKMM napamerpam u
OOmkeH 6bITb cBOBOAEH OT JanbHEeMWnX MexaHu4Yeckux nospexaeHwi. [Npu nonyveHun npubopa ero cnegyet
NpOBepPUTb Ha NpegMeT MexaHWYeCKUX NoBPeEXOeHUN 1 Ha KOMMIEKTHOCTb.

2-2. MoakntoyeHune WHypa NUTaHUA
Onsa nutaHns npubopa Heobxoanmo ceteBoe HanpsikeHne 230 B / 115 B + 10%. TpexnpoBogHOW LUHYP NUTaHUS
obecneunBaeT HagexHoe 3asemneHve npubopa Mpu HanmuMyMm COOTBETCTBYIOLLEW PO3ETKM C 3a3eMNsowum
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nontocom. Ecnu ncnonb3yeTcAd OObIYHbIN ﬂByXI’IpOBO,EI,HOIZ WHYp nOuTtaHuna unm 00blYHas po3eTKa an60p
HeOoOXO4MMO 3a3eMMUTD, ncnonb3ysa and aToro 3a3eMIAILWMIA KOHTaKT Ha 3a4HEn NaHenu.

NPEAYNPEXOEHUE
MOCKOJIbKY NMEPBOHAYAITIBHO NMPNBOP YCTAHOBIEH HA MTAIOLWLEE HAMNPAXXEHWE 230 B, TO MNEPEQN
MOLKMOYEHVEM NMPUBOPA K NMTAIOLWEW CETU YBEQUTECH, YTO HAMPAXXEHME CETU PABHO 230 B.
ECINN HAMPAXXEHWE CETWU PABHO 115 B, YCTAHOBWTE MEPEKITKOYATEJSTb HA 115 B.

2-3. OxnaxgeHue U BeHTUNAUUA
CneumanbHOro oxnaxageHus n BeHTUNAUMM He TpebyeTtca. OgHako npubop cnegyeT MCMNonb3oBaTh B YCOBUSX,
roe noggepXmeBaeTcd NOCTOSAHHaA Temnepatypa.

2-4. MonoxeHne npubopa

Mpnbop HacTonbHOro Tuna cHabXeH Pe3MHOBLIMW HOXKaMW U HaKMOHHOW MNOACTaBKOW-PYYKOW, MO3BONSAOLLEN
ycTaHaBnvBaTb NpMbop Nog YrriomM K OCHOBaHUIO.

2-5. MporpeB nepen pa6oron

Mepen paboton npubop HeobOxoauMmo nporpeTb B TedeHue 20 MUH. Ans MonydeHus CTaburbHbIX M TOYHbIX
N3MEPEHNN.

3. PABOTA

3-1. OpI'aHbI ynpaBneHuda, UHANKaTopbl U CoeaAUHUTEelIbHble pa3beMbl.

150 MHz UNIVERSAL COUNTER

INPUT A

TRIGGER LEVEL [oA ' (W] [ke]
I AMT |GT| (-] ] [-] ] o (-] o ] of @
NPUTE
O O @O @ EE @& = G0 @ G
® s o wm w1 v o w

Wb e INPUT A INPUTB FUNCTION SLOPE  GATE T
riu:: :: (;"F SEP w‘:' ' 0:‘ 4 » A < B HOD TIPLER
(] | mmCRmE RCORE J
L L
oo 0OOB ® ©® OO

14

Puc.2 MNepeaHss naHenb

@ MHOWNKATOP CYETA MHaukaTop 3aropaeTca B MOMEHT NpOBeAEHNSA N3MEPEHNI

@ MHONKATOP RS-232 TX (nepegava), RX (npuem)

@ MHOWKATOP MEPEMNONHEHNA Mpw nepenonHeHumn 3aropaetcsa "OF"

@ ONCMNEN 3eneHbli CBETOAMOAHLIN 9-pa3psigHbIi MHAMKATOP AN BCeX

PEXNMOB N3MEPEHUA.

3AMEYAHUE 3
MNP NPONAOAHUN BXOOHOIO CUNHANA HA OWCINEE NOKASAHUA TMOCINEOHNX W3MEPEHUU
COXPAHAIOTCA B TEMEHME 10 CEKYH[.

@VIH,D.I/IKATOP EONHUL, MBMEPEHWA Yka3blBaeT Ha uamepeHue vactotel B MHz, kHz, Hz n nepuoga
NOBTOPEHUs B N (HaHO), U (MUKPO) 1 CeKyHAax

@ MHOWKATOP HOLD 3aropaetcs B pexume HOLD

(@ YPOBEHb CUHXPOHU3ALMN Cnyxut onsa perynupoBkX YPOBHS CUHXPOHM3aLumun curHana A. lMpwu
YTONNEHHON pyyKe YPOBEHb CUHXPOHU3ALMN YCTAHOBIIEH HA LEHTP
CMMMETPUYHOrO CHHYcomaanbHOro curHana. Npu BelTAHYTON py4ke
BpalleHMeM MOXHO W3MEHUTb YPOBEHb OT OTpuuaTenbHOro Ao
NONOXUTENBHOrO 3HAYEHUS C NePexonoM Yepes LIEHTP.

NMOBOPOTHAA MOACTABKA [ns perynupoBky NONOXEHUS BbITAHYTb U3 rHe3.

@ dHY Mpn Haxaton kHonke ®HY curHan npoxogumt yepes unNbTP C
rpaHuyHon 4Yactoton nponyckaHus (-3 gb) okono 100 Kru. Mpwu
OTXKaTOMW KHOMKE CUrHan uaeT HanpsimMyto.

49 KHOMKA ATTEHIOATOPA Korga kHonka yctaHoBneHa Ha X 10, amnnuTyga curHan Ha Bxoge
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@D BXOA B, BNC (6aitoHer)

@2 KHOMKA PEXXVUMA BXOJA AC/DC

@ KHOMKA COM/SEP

BXO[, A, BNC (GaioHeT)

@9 KHOMKA BPEMEHW U3MEPEHMS

@ KHOMKA HOLD

(D NEPEKINIOYATENM MONSAPHOCTH

NEPEKMIOYATESb ®YHKLIUM

a. FREQ. A

b. FREQ. B

c. PERIOD A

d. TOTAL A

e.T.L. (A— B)

f. RATIO (A/B)

KHOMKA BKITKOYEHUA MNTAHUA

A penutca Ha 10 nepef nogadven Ha YacToToMep.

Bxon ans 4dactotbl oo 100 MIu. BxogHom mmnepgaHc 1 MOwm,
40 no.

Wcnonb3yeTca Ans nogaym nocTOSHHOW COCTaBNSAOLLENA BXOAHOro
curHana (pexum DC).

WMcnonb3ayeTcs Ans BKMOYEHMS OOLLEro unu pasgenbHoro pexuma
ans curHanos Bxoaos A n B.

Bxon ans 4actotbl oo 100 MIu. BxogHom mmnepgaHc 1 MOwm,
40 no.

Ucnonb3yetcsa p[na Bblbopa BpemMeHM cyeTa U paspsigHOCTU
n3mepsiemMon BennyuHbl, kKpome namepeHun TOTAL.

B pexume HOLD gucnnen "samep3aeTr’, HO 4acTtoTomep
npogomkaeT cuutaTtb. C npekpawleHnem pexuma HOLD gucnnen
OBHOBMT CBOM NMOKa3aHMs N CHET NPOOOIHKUTCS.

BbiOvpaeTcss  MONOXWTENbHbIA MM OTpULUATENbHBIN  (PPOHT
curHanoB A 1M B ana cuHxpoHusauuu. Haxartas kHonka
COOTBETCTBYeT oTpuuatensHoMy pPOHTY, oTXaTasd KHOMka

COOTBETCTBYET MOSOXUTENBHOMY.
[ns Bbibopa xenaeMon pyHKUUN N3MepeHs.

lMpn BbIOOpE 3TOrO pexuma WM3MepseTcss YacToTa CurHana Ha
Bxoge A. Paspelatowiaa cnocobHOCTb BblIGMpaeTca nepekno—
yatenem GATE TIME.

lMpn BbIGOpE 3TOrO pexuma WM3MepseTcss YacToTa CurHana Ha
Bxoge B. Paspelatowaa cnocobHOCTb BbiGMpaeTca nepekno—
yatenem GATE TIME.

[Mpun BbIGOPE 3TOrO pexvma M3mMepseTcs nepuog NOBTOPEHUs Onis
curHana Ha Bxoge A. Paspelwatowas cnocobHocTb Bblbnpaetcs
nepekntoyatenem GATE TIME.

Mpn BbIOOpPE 3TOrO pexvMMa noacYUTLIBAETCA CyMMa MepuoaoB
ONS curHana Ha Bxoge A, Cymma cuyeTa HenpepbiBHO OGHOBSETCH
Ha gucnree.

Mpn BbIGOpe 3TOrO pexvma 4acToToMep Wu3MepsieT MHTepBarn
BpeMeHn Mexay (poHTOM curHana A u poHTOM curHana B.
MepeknoyatensamMm NONAPHOCTU BbIOMPAKOTCS  MONOXUTENbHbIE
nnu oTpuuaTtenbHblie PPOHTLI CUrHAMNOB.

[Mpn BbIOOpPE 3TOrO pexvMMa 4YacToTOMEp M3MepsieT OTHOLUEeHue
YyacToTbl curHana A K 4actote curHana B.

KHOMNOYHbIV BbIKNOYATENb NUTaHUSA Npubopa

50
=

WARNING

TO PREVENT ELECTRIC SHOCK HAZARD AND FARE, |
REPLACE OWLY WITH FUSE OF SAME RATING AND TYPE |
DISCONNECT POWER SUPPLY BEFORE REPLACING FUSE | -
| DO NOT REMOVE COVER. REFER SERVICING TO J @

| _QUALIFIED PERSONNEL.

|
EXTSTDIN INTSTDOUT |

AC IN ®
Hz / 60Hz
—

VOLTAGE

FUSE

POWER MAX @

s

05A F

0.25A F

15W / _ |
@ W vo:'tmk: . : ‘
_|=_ ‘f“J ‘SELE'STOR [

15
Na’de in Kori

@ OEPXATENb NMPEOOXPAHUTENA

@) CETEBOW PASBEM

@ CENEKTOP BbIEOPA BHYTP / BHELL.
OlMNMOPHOIO TEEHEPATOPA

@ PA3BEM BXO[OA / BbIXOOA
OlMNMOPHOIO TEEHEPATOPA

A
@

]

Puc. 3 3agHasa naHenb

OTKpbIBaTb NPOTMB YaCOBOMN CTPESKU

[na nogknoyeHns WHypa NnuTaHus

[na ucnonb3oBaHUA BHELUHEro OMOpHOro reHepatopa 10 My
nepekntounte B nonoxeHne EXT STD. IN. BxogHoe
conpoTusneHue npu atom 600 OM. [Ing MOHUTOPUHIra BHYTPEHHErO
OMNOpHOro reHepartopa nepekrovnte B nonoxerHune INT STD. OUT.
CnyxuT nnn onsa MOHUTOPUHra BHYTPEHHErO OMOPHOro reHepaTopa
UNuU noJayM OMOPHOM YacToTbl C BHELIHEro reHeparopa,
amnnutygon 1,5 - 5 B achp.
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3-2. MHcTpykumus no pabote

Hwxe npvBegeHa nHdopmaums Heobxogmmas ansa paboTbl C YHaCTOTOMEPOM.

a. BcraBbTe WHyp NUTaHms B pa3bem Ha 3aaHen naHenu npubopa u NOAKIIYUTE Ero B CETh.

b. [Ong BknoyeHnsa HaxmuTe kHonky POWER .

C. YcTtaHoBuTe nepekniovatens yHKUUN (N0 uHaukatopy) B nonoxeHue FREQ. A, a nepeknwoyaTtens GATE
TIME B nonoxeHune 1 Sec.

NPEAYNPEXOEHUE
1. PABOTA C HAMPAXEHVNAMWX, NPEBBLIWLWAROWNMN  MAKCUMANBHO OOMYCTUMBIE MOXET
MPMBECTW K MNOBPEXOEHMIO YACTOTOMEPA. TMEPEL MNOJAYEW JHOBOrO CUIHANA HA
YACTOTOMEP YBEOUTECH, YTO HAMPAXEHWE 3TOI0 CUMrHANA HE MPEBBLILLWAET MAKCUMAJIbBHO
AOMNYCTUMbIX 3HAYEHWI, YKASAHBIX B CMELIMOUKALINA,
2. TOYKWM 3A3EMINEHMSA YACTOTOMEPA COEAMHEHbLI HEMOCPEACTBEHHO C 3EMNAHOW LWWHOW.
MPU PABOTE BCEMLA MOAKMOYANTE TOYKWN 3A3EMIIEHMA UCCNEOYEMBIX CXEM K TOYKAM
3A3EMJIEHNA YACTOTOMEPA.

3-3. U3mepeHus yacToTbl

® BXOOA,B (0,1Ty-150 MIy)

a. [logkniounTte namepsembln curHan K Bxoay A u/unu B.

b. Tepeknioyatens GyHKUUN ycTaHoBUTE B nonoxeHne FREQ. A u/unu B.

c. Bbibepute paspsagHocTb uHgMkaumm, ucnonb3ys nepekntodatens GATE TIME.

d. Yactota curHana otobpasutca Ha gucnnee. NMpu kaxgom mamMepeHun mHaukatop GATE Oyget ropetsb, a

nocrie nHTepearna nsmepeHus gucnnen yaet o6HOBNATLCS.

e. BknioueHne nepekniodatens HOLD "samopaxuBaeT' AWCNNENn Ha TeKylleM MoKa3aHuW, npu OTMyCKaHuu
KHOMKM gucnnen obHoBNAeTCA U BO30OHOBNSAETCA CYeT.

f.  MNpn HeobxogmmocTu, BkNtounTe atTeHtoatop. MNpu yctaHoBke x 10 (HaxaTas KHOMkKa) aTTeHaTop yMeHbLlaeT
BxoA4Hown curHan A n/vnu B B 10 pa3 nepepq nogadven Ha cxeMy M3mMepeHus YacToTbl. [1pn 3ToOM ycTpaHsieTcs
OLIMOKN B U3MEPEHUSIX, BbI3BAHHbIE LLYMaMMW UMW U3NULIHE 6OMbLUIOK amnnTyAoN BXOAHOIO curHana.

g. Ecnu Heobxopgumo, Bkntounte unetp HY. Mpu atom BxogHoW curHan A w/unn B npoxogut yvepe3 ®HY ¢
nonocon nponyckaHus 100 KMy no yposHo -30Bb nepen nogadver Ha cCxemy M3MEPEHUs 4acToTbl. JTO
nomoraetr ycTpaHMTb OWWOKM WU3MEPEHUS YACTOTbl HU3KOYACTOTHLIX CWUrHaNMoB B MPUCYTCTBUM
BbICOKOYACTOTHbIX LLYMOB.

h. Tpu n3amepeHnsx curHanos ¢ KpanHe HM3komn YactoTou (4o 10 'u) HaxmuTe kHonky COUPLE (pexum DC).

3-4. U3mepeHus nepuoga

MoaknounTe namepsaembli curHan K sxony A.

Bbibepute paspsagHoCTe uHAMKaumm, ncnonb3ys nepekntodarens GATE TIME.

c. [epuog curHana otobpasutca Ha gucnnee. [Npu kaxxgom namepeHun nHamkatop GATE Oyaet ropeTsb, a nocne
WHTepBarna uamepeHus gucnnen byget oGHOBRATLCS.

d. ArtTteHwartop, PHY, nepekntovatens pexumoB Bxoga (DC / AC) paboTaloT Tak Xe, Kak U B peXMMe n3amMepeHus
YacToThl.

op

3-5. MopcyeT cymmbl BXoaHbIX curHanoB (TOTAL)

a. Pexvm ucnonbsyetca ona nogcyera CyMmbl COBbITUA, MPOUCXOOALLMX 3@ OnpedeneHHbI Nepuosd BpEMEHM.
MakcnmanbHasi BxogHasa Yactota 30 MITy,

b. YcraHoBute pexum TOTAL. YcraHoBkn GATE 1 paspsgHOCTU 3MepPSEMOn BENUUYNHBI HE OENACTBYHOT.

c. [logkniounte maMmepsembld curHan K Bxody A, CYETYMK HayHeT noacyeT 4ducna MocTYMNUBLUMX CUrHaroB.
MakcumanbsHoe 4Mcno otobpaxkaemoe Ha nHamkaTope paHo 999 999 999. lNpu NpeBbILEHUN 3TOW BENUYMHDI
Ha uHaukaTope nosiButca 3Hak "OF".

e. OHY, atTeHtoaTop, nepekntoyartens pexnmoB Bxoga (DC / AC) paboTaloT Tak xe, Kak U B PEXUME N3MEPEHMS
4YacToThl.

3AMEYAHUE
MEPEKITOYATENb HOLD MOXET BbITb MCMOJIb30BAH AJ15 3AXBATA MOKA3AHUI ONCNIESA.
OOHAKO, YACTOTOMEP MNPV 3TOM MPOOOIMXKAET CYET, U TMPU OTIYCKAHNMA KHOIMKN HOLD
YACTOTOMEP OBEHOBUT MNMOKA3AHNA ONCTINEA.

3-6. N3mepeHune nHtepBanos BpeMmeHu (A — B)

B pexume wusmepeHus WHTepBaroB BpeMeHW npubop u3MepsieT BpeMs Mexay nepeaHuM unu 3agHuM
(BbIOUpaeTcs) bpoHTOM curHana Ha Bxoge A M nepegHVM WUnu 3agHuM (ppoHTOM curHana Ha Bxoge B. [Ons
nosydeHnss CTabunbHbIX M3MeEpPeHUin Heobxoanmo, YTOoObl BXOAHbIE CUrHarbl pacnonaranvcb OTHOCUTENbHO APYr
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apyra Tak, 4Tobbl MHTEepBanbl BPEMEHU HE WM3MEHSINCb OT M3MEPEHUs K M3MepeHuto. Hanpumep, ans aToro

NnogonayT curHanbl, BblpabaTbiBaemble OOHUM U TEM e reHepaTopoM, He MNOoAOWAYT CUrHambl C pasHbIX

He3aBUCUMbIX FeHepaTopoB.

a. [lopaTb MaMepsieMble curHanbl Ha Bxoabl A 1 B.

b. YcraHoBuTb nepeknoyatenem oyHkunn pexum T.0I. (A — B). 3Ha4yoKk Ha nepeknyatene Crnyxut
HaNOMWHaHWEM, YTO M3MEPEHUS HAYMHAKOTCHA C MOMEHTa npuxoda (poHTa curHana A M 3akaH4MBalTCs B
MOMEHT npuxoaa poHTa curHana B.

c. Bbibepute Tpebyemyto nonsapHOCTbL PpoHTa curHana Ha Bxofde A n Ha Bxoge B, KHoMku @ HaXkaTble KHOMKM
COOTBETCTBYIOT OTpMLATENBHOW NONAPHOCTM OPOHTa curHana (cnagy), omKaTble — MONOXUTENbHON.

d. BbibepuTe ypOBEHb CUMHXPOHM3AUUKM MO ymonyaHuio (pydvka yTtornneHa). 9T1o obecneunt cpabaTbiBaHue
CUMHXpOHM3auun ansa oboux curHanoB A u B Ha OQHOM M TOM Xe OTHOCWUTENbHOM YpPOBHE (COOTBETCTBYET
cpegHeMy 3HayeHuIo curHana) Ans Kaxgoro curHana.

e. Wcnonb3ysa nepekntodatens GATE TAME, ycTtaHoBuTe Tpebyemyto paspeLuaroLLyto CnocobHOCTb N3MEPEHWI.

Ha ancnnee GyaoyT nokasaHbl pesynbTaTbl UBMEPEHWI, B MOMEHT MPOBEAEHUS U3MEPEHWIA TOPUT MHAMKATOP

GATE, nocrie npoBefeH s Kaxgoro nsMepeHunsi nokasaHusa gucnnes obHOBMSOTCS.

g. HaxaTtue kHonkn HOLD "3amopaxmBaeT" nokasaHus gucnnes, npyv oTnyCKaHUN KHOMKK 3aXknuraeTcst MHANKaTop
pexvuma namepeHns GATE, ogHako nokasaHusa gucnnes oCcTaloTCd HEU3MEHHBIMW, NMOKA HE 3aKOHYUTCS HOBbIN
LMKIT USMEPEHUN.

-

3-7. U3mepeHue oTHowweHun YacToT (A / B)

B aTtom pexume yacTtoTomMep MnoKasbiBaeT OTHOLIEHME 4YacToTbl CUrHana, mogaHHOro Ha Bxog4 A K yacTtoTe
curHana, nogaHHoro Ha Bxog B. XKenartenbHo, 4TOObI YacToTa curHana Ha Bxoge A 6Gbina Gonblle nnu paBHa
yactoTe curHana Ha Bxoge B. Takke o6e 4acToTbl OOSMKHbI COOTBETCTBOBATb AMana3oHy BXOAHbIX 4acToT,
yKaszaHHOMy B pasgene "TexHuuyeckume xapaktepucTtuku'. OTHOLWIEHME 4acToT onpeaensdeTcs nyTeM noacyeta
ynucna nepmoaoB curHana Ha Bxoge A 3a Bpemsi MOCTYNMeHnst onpeaeneHHoro YMcna nepuogos Apyroro curHana
Ha Bxog B (1, 10, 100, 1000) n BbiBOAa pe3ynbTata Ha AUCMNEN C UHAMKaUNEN eCATUYHON TOUKN.

a. [lopgaTb MamepsieMble curHanbl Ha Bxoabl A 1 B.

3AMEYAHUE
OBA BXOJOA MOTIYT BbITb NOOKNIOYEHLI K OOHOMY U TOMY >KE CUIHAIY, NP BPEMEHW CHETA 1
CEK. OTHOWEHWME BYAET BbIYMCIEHO KAK 1.000000. MHOWMKATOP EOWHWUL W3MEPEHWA BYOET
BbIKMIOYEH, T.K. BbIBOOVMASA HA OVUCMNNEN BENNYMHA (OTHOLWEHWE) BE3PASMEPHA.

b. YcraHoBuTb NepekniovaTens PyHKUNA B pexxum A/B.

c. [Mepeknoyatenem BpemeHn cuyeTa GATE TIME ycTtaHoBuTb Tpebyemyio paspeluarollyto CcrnocobHOCTb
N3MEpPEHNN.

d. Ha agncnnee GyaoyT nokasaHbl pe3ynbTaTbl UBMEPEHUIA, B MOMEHT MPOBEAEHUSA U3MEPEHUIA TOPUT UHAMKATOP
GATE, nocrne npoBeaeH s KaXaoro uaMepeHusi nokasaHus gucnnest obHoBNsOTCS.

e. HaxaTtue kHonkn HOLD "3amopaxuBaeT" nokasaHus ancnnes, npyu OTNyCKaHUU KHOMKWU 3aXuraeTca NHANKaTop
pexuma namepeHus GATE, ogHako nokasaHus AUCnnes OCTalTCAa HEM3MEHHbIMU, MOKa HE 3aKOHYNTCS HOBbLIN
LMKIT USMEPEHUN.

4. OBCITYXUBAHUE

5 NPEAYNPEXOEHUE 3
AN BE3SOINACHOW PABOTHLI C NMPUBEOPOM HEOBXOAOMMO OBECIEYNTb AJIA HEFO HAOQNEXXALLAA
CEPBUC N NEPNOONYECKUE MNMPOBEPKW.

NPEAYNPEXAOEHUE
HAMPAXEHUA, MPUCYTCTBYIOWLWME B CXEME TPUBEOPA ONOCTATOYHO BEJIMKWU, YTOBbLI BbITb
OMACHbIMK ONA XKN3HW. SAWUTHBLIE KPbLIWKW TPUBEOPA MOIYT CHUMMATBLCA TOJBbKO T1PU
HEOBXOOMMOCTWN PEMOHTA U TOJIbKO MNOAroToOBNEHHLIMA CIEUMATIMCTAMA MO PEMOHTY U
OBCNYXMBAHUIO. TP CHATUN SALLUUTHBLIX KPLIWEK HEOBXOOMMO COBMIOAATL MPEAENBHYIO
OCTOPOXHOCTb.

-1. 3ameHa npegoxpaHuTens
OTKMIOUUTL NPUBOP OT BCEX NCTOYHUKOB MUTAIOLLETO HAMNPSHKEHNS.
OTBepTKOM BLIKPYTUTb AepXKaTenb NPeaoXpPaHUTENS.
3aMeHUTb HencnpaBHbI NPEAOXPaHUTENb Ha UCNPaBHbIN.
3akpyTuTb AepxaTenb npegoxpaHuTens.

e o o o [

BHUMAHUE
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YBEAUTECb, YTO HEWCMNPABHbLIA MPEOOXPAHUTENb 3AMEHAETCA AHAJNIOMMYHBLIM MO TOKY U
HANPAXXEHWUIO.

4-2. KOcTupoBka u kanmbpoBka
PekomeHnayeTcs perynspHo HacTpavmBaTtb M KanMbpoBaTb MHCTPYMEHT. [laHHyo paboTy MOXeT NpOBOAUTbL TOMNBKO
cneumanbHO 00yYeHHbIV NepcoHarn.

4-3. Yxop 3a npuéopom
Mpnbop HeobxoaMmo ouuwatb OT MbiW, TPA3NM M Macen npu MOMOLWM MATKOA YUCTOW TKaHW. Hukorga He
NCNonb3ynTe ANS YMCTKN pacTBOPLI M MOKOLIMe CpeacTBa. Ecnn MHCTPYMEHT no kakor-nnbo npuynHe yBraXkKHWUICS,
NCNonb3ynTe AONs CYLKM CXaTbll BO3AyX nop AaeneHveM He 6Gonee 25 PSI. lNpepoxpaHsnite npubop ot
nonagaHvs Brarn BOBHYTPb.

5. APYIOE

5-1. CoeaunHuTenbHble Kabenu

Ha TouyHOCTb u3MepeHMs B [AuManasoHe pagmoyacToT BMMSAET KayeCTBO COeAMHWUTENbHbIX kabenen mexay
MCTOYHUKOM CUrHana v 4YactotoMepoM. [naBHble napameTpbl kabenen - 3T0 kO3PDULMEHT CTOAYEN BOIMHbLI U
eMKOCTb kabens.

Ctosuyasa BonHa 0ObIMHO NpuCYTCTBYeT B kabene, kKorga OH HarpyxeH Ha WMMNedaHC, KOTOpbIA OTNWYEH OT
nMneaaHca kabens. Takme cTosiumMe BOSHbI MOTYT NPUMBECTU K OIMOKaM U3MEPEHU Unu aaxe K BbIXOAY U3 CTPOSA
MCTOYHUKA CUIHarnoB, W BNWsiHUE CTOAYElN BOSHbI yCUNMBAETCA MNpu NpubnmkeHWW AnvHbl kabens K OAHOW
YeTBEpPTU ASIMHbLI BOMHbI, N3My4aeMon UCTOYHMKOM CUrHarnoB. YMEHbLUUTb CTOSAYYIO0 BOSIHY MOXHO YMEHbLUEHMEM
AnvHbl Kabens u, yto 6onee BaxHO, obecnevyeHneM Haanexallero CornacoBaHus.

XapakTtepuctmyeckoe COMNpoOTMBIEHNE kabens M MMNeAaHC Harpys3ku [OOMKHbl COOTBETCTBOBATb MMMNeAaHCy
NCTOYHUKa. Hanpumep, Ans nctoyHnka nmnegaHcom 50 Om ncnonbayiite 50-0MHbIN kabernb HarpyXeHHbIn Ha 50-
OMHYI0 PE3VNCTUBHYIO Harpysky.

Ecnu Ha cmelleHre No NOCTOSAHHOMY HanpshkeHWo BrUSIET Harpy3o4HOE COMpOTUBIIEHWE, TO AFIS COrnacoBaHns
MOXXHO UCMONb30BaTb pasgenuTenbHble N0 NOCTOAHHOMY TOKY eMkocTu. LUyHTupytowasa emkocTb kabens, koTopas
MOXeT BbI3BaTb HexenaTernbHoe 3aTyxaHwe CurHana, yBenuumBaeTcs C AnuHOM kabens. Ona u3mepeHus B
obnactu pagmoyacTtoT peKkoMeHAayeTcA ucrnonb3oBaTb kabenb anvHon o 90 cm, nNpu 3TOM eMKOCTb kabens
ocTaeTcd B JONYCTUMbIX nNpeaenax.

B 50-oMHbIX uUenax BxogHoe conpoTuerieHne rHesga INPUT B BenuuvHon B 50 OM cBOAWUT K MUHUMYMY
OTpaXeHMs W BO3HMKaKLWMe B pesynbTaTe 3TOro crodyMe BoOfMHbl. [MosToMy oTnagaeT HeobGXxoAMMOCTb B
MCMNOMb30BaHWM BHELLHEro cornacyowero ycrponcrsa. Kpome Toro, WyHTUpYOWas €MKOCTb WUMeeT ropasgo
MeHbLUee BMMSAHWE, YeM B Criydae CO BXOAOM A, U OrpaHuyeHus Ha AnuHy kabens He ctonb ctporu. OpHako,
N3MepeHns B 3TOM Cryvae OOSMKHbI NPOBOAUTLCA B CXeMaX B TEX TOYKaX, BbIXOAHOW UMNeAaHC KOTOPbIX paBeH 50
Owm.

5-2. Mpo6GHUK C aTTeHDaTopOM

Bxoa A conpotuBneHmeMm 1 MOM n BxogHom emkocTbio 40 Nd He 3aBUCAT OT NONOXeHUs nepekntodarensa ATT.
Ons yMeHbLUEeHVWs Harpyskm MOXHO WCMoMb3oBaTh ocuunnorpadmnyecknii NPOOHUK C  BbICOKUM  BXOAHbLIM
UMMNEedaHCoOM, MOAKMYEHHbIM KO Bxody A. [lo BO3MOXHOCTM MCMONb3yWTE MNPOOHMK C MOMOXEHUEM
nepekntoyaTtens Ha "x 10"

3AMEYAHUE
HE MCMONb3YWTE MPOBHWK 1:10 NMPU PABOTE HA BXO[ B, MPOBHWK MPEOHA3HAYEH ANA PABOThI
HA BXOA C MMIMEJAHCOM 1 MOm. BXOOHOE COMNMPOTUMBIEHME B 50 Om BbISOBET HEAOMYCTUMO
BOJIbLUOE 3ATYXAHUNE CUMHANA MPU NMPOXOXAEHVN YEPES3 MNMPOBHWIK.

5-3. M3mepeHue YacToThbl NUTAIOLWEN CeTH.
PekomeHayeTca M3MepsTb HanpsbkeHue nuTatollen ceTm ucnonb3ysa artreHiatop, PHY w/vunm npobHuk "x 10",
MOCKOSbKY aMNnnTyAa BXOQHOrO CMrHamna OveHb Benvka v agavTUBHbIE LWYyMbl MOTYT Bbi3BaTb OLUMOKN N3MepeHus.

NPEAYNPEXOEHUE
MPU MBMEPEHWAX YACTOTbI HAMPSXKEHUA MUTAIOLLEN CETU B CETEBbBIX PO3SETKAX MCMNOJIb3YUTE
MEPbI MPEOOCTOPOXHOCTW. ANA MOLOAYM CUTHAJNIA UCMOJNBb3YUTE TOJNIbKO KOHELL WYMA, BE3
"S8EMJTAHOIO" BbIBOOA, NSMEPEHVA NMPOBOONTE HA OBOWX TMOJIIOCAX. "XONNIOOHAA" ®A3A OACT
HYNEBOE CYUUTBLIBAHUE, "TOPAYAA" [OACT TPEBYEMbIE PE3YNbTATbHL. HE WCMNOJNb3YUTE
"3EMNIAHOWV" BbIBOA TMPOBHUKA. TMOMHUTE, 4YTO MOTEHLUMAN KOPMYCA YACTOTOMEPA U
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MOTEHUWMAN "3EMNAHOIO" BbIBOAA MPOBHWKA PABHbI MOTEHLUMAINY 3EMA (3-NMPOBOAHOWN LHYP
MATAHUA YACTOTOMEPA). KACAHWE "3EMIJIAHLIM" BbIBOOOM "TOPAYErO" MOTEHUUMANA CETU
MPUBEOET K KOPOTKOMY 3AMbBIKAHNIO CETU N MOXET MNMPUBECTW K NMOPAXXEHNIO 3JIEKTPUYECKNM
TOKOM U MOBPEXOEHWMIO KABEA NMPOBHUKA.
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