


B.H.T'os0s10608B Mot apyr ocuusiorpad

Orsi1aB/1IeHUue

....................................................................................................................................................................... 1
2T =T S 1T UPUP 3
TNABA 1. PABHDBIE CUTHAIBI ..eeiiiiiiiiiiititeeee e ettt e e e e s ettt e e e e e s e bbbttt e e e e e s e assbe e eeeeeeeaannsraeeeeeesesanneneeeeeeesann 3
[naBa 2. HEMHOIO O MU3HM MPOCTBIX CUTHAMOB ...ceeeeiiiiueiretteeeeeeeiaitietteeeeesaanereteeeesessaassreeeeesesesanannreeeeeessans 5
TNNABA 3. OCLIMIIIOTPAM .eeeiutieeeietieeeeeitee e setteeessbteeessbaeeessbeeeessseaeesasaaeessstaeessseeeesasteeessnsseeessasseeessnsseeessnns 6
FnaBa 4. ELLE O CUTHANAX M PADOTE C HUMM .eeeiiiviieeiiiiieeeeieeeesstteeesssteeeessseeeessseeeesssteeessssseeessssseeessnssesessns 7
[naBa 5. INEKTPUYECKAA CXEMA N OCLUIITIOTPAM .oeverruriieeiiiiieeeiiieeessiteeessseeeesssseeeesssseeeessssseeessasseeessssseeessns 8
[naBa 6. YTo MOXKHO YBUAETb HA 3KPAHE OCUMANOTPAPA-TIPUCTABKMU? coevieeiiiiiiieeeeeeeeirrrnereeeseeesanenneeeeeseeas 9
[naBa 7. PeanbHOE YCTPONCTBO M OCLIUMIOTPAM .cceeeieeeuurrrreeeeeeeieiurrenreeeeesessssrrreesessssnsssssesseeessssnnsssssneseesees 10
BAKITHOUBHME ..ottt e e ettt et e e e e ettt et e e e e e ea e aa bt b et e e e e e e e nn b e bt e e e e e e e e aannbe e eeeeee e e e nnnbeeeeeeeeeaaannreneneaesesanannn 12



B.H.T'os0s10608B Mot apyr ocuusiorpad

BBeaeHue

N3mepeHne HanpaxKeHUn U TOKOB, YEM Mbl YacTo NpeHebperaem, OYeHb BayKHas 4acTb MCCeL0BaHUS,
KaK Mpu peMoHTe, Tak U Npu HacTpoiiKe N060ro 3NeKTPOHHOTO YCTPOCTBA. HO BHYTPEHHSAA KU3Hb 3TUX
YCTPOMCTB — 3TO, 6e3yc/ioBHO, XM3Hb W npeBpalleHMe curHanoB. MynbTUMETP TOJIbKO O4YeHb
COBPEMEHHbI M [A0CTaTOMHO A0POroi MOo3BOJAET YBUAETb 3TY BHYTPEHHIO KU3Hb 3/IEKTPOHHOrO
yCTpoicTBa.

Puc. 1. MyabtumeTp-ocumnnorpad

OueHb AaBHO (MHOro AeCATUNETUIA Hasag) A Kynua ocumnnorpad C1-94. Mo Tem BpemMeHam CTOMMOCTb
TaKOM MOKYMNKW — 3TO NOYTU ABE MOM 3apnnaTbl B MECAL, He BCAKAA KeHa No3BOIMT NogobHble pacxoabl.
Ho npobnema BO3HWMKAA C HEAABHO KYMJAEHHbIM LIBETHbIM TE€/IEBU30POM, KOTOPbIN CTOWUA TOrAa o4YeHb
[0pOoro. BHelwHe 3T 6b110 NOXOXKe Ha TO, YTO Ha3blBaeTcA «caoxna TpybKa». NosepuTb B NogobHoE MHe
6b110 TPYAHO, HO B MACTEPCKOM, Kak MHe Ka3anocb, BCE HaYanocb Hbl C 3aMeHbl TENEBU3UOHHOM TPYOKM,
yTo 6bII0 HeAelWEBO, M He BblI0 YBEPEHHOCTM B ycCrexe 3TOW 3ameHbl. A BbIACHATb OTHOLUEHWE C
TENEBM30OPOM, HEe WMeA B CBOEM pacrnopseHuu ocumnnorpada, [OAMMIK NyTb 3aMeHbl Bcex
COCTaBAAlOWMX Tenesnsopa. Kak BbIACHMAOCL NO3xKe, A 6bli NpaB — Npobiema BO3HMKAA M3-33 OLLUMOKK
NPy M3roToB/JIEHUM TeneBu3opa, a Tpybka 6bina mcnpasHa. Bnocneactsum ocumanorpad MHoro pas
BbIpy4Yas MeHs, TaK YTO A O4YeHb eMy 61arogapeH.

I')1aBa 1. Pa3Hble cUrHaJIbl

Bbl moXeTe NOCMOTpPETH B yLIe6HMKaX TOYHOE onpeaeneHne CUrHanos. HO, B CYWHOCTH, nobown curHan —
3TO MepemMeHHOe HanpAXeHUe UAN TOK, U3MEHAILLEEeCA MO KaKOMy-TO 3aKOHy. [pocTeiwwmii 3aKoH
N3MEHEHMA HANPAXKEHUA CUHYCOMAANbHbIA. CUHYCOMAANbHbIE CUTHA/bI YacTo NPUMEHSIOT Npu paboTe ¢
3/IeKTPOHUKOM B KayecTBe TECTOBOro curHana. K cnosy, Takyto dopmy (Takolh 3aKOH U3MEHEHMA) UMeeT
HanpAaxeHune B CUI0BOM CeTu.
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Puc. 2. CuHyconaanbHbIA cUrHan

3aKOH M3MEHEHMA HaNPAXKEeHWA MOXKHO 3anucaTb Tak: ¥ = Asin(2rft + ¢0y), rae A — 310 amnanTyAaa
HanpsaxeHua, f — yacToTa, a @y — 310 HavanbHaa $asa. OcOBeHHO YacTo CMHYCOMAANbHBIN CUTHAN B

Ka4yecTBe UCNbiTaTeNIbHOIo NCNO/1Ib3yeTCA B 3ByKOBOl71 TEXHUKE.

B LI,M(I)pOBOf;I TEXHUKE TaKXXe 4aCTo UMEeKOT Aeio C NPAMOYTro/ibHbIMMN UMINYy/IbCaAMWN.
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Puc. 3. CurHan npamoyrosbHoM popmbl

I'taBa 2. HeMHOro o ;Xu3Hu IIPOCTbIX CUT'HAJIOB

CMHYyCOMAQNbHbIM CUTHAN NPU YCUNEHUWN AONKEH COXPAHUTb CBOK «CUHYCOMAANbHYIO» dpopmy. To ecTb,
npyv U3MeHeHUM MmaclwTaba He AO/KHO MOABAATLCA UCKAMKEHWI 3aKOHA M3MEHEHUA HanpsxKeHus (Mam
TOKA). MICKa)KeHUs TaKoro poja HasbiBalOT HesIMHeNHbIMU. 03ToMy MPU UCMBbITAHUAX YCUAUTENen UxX
0653aTeNbHO NPOBEPAIOT Ha KHENMHENHbIE» UCKaXKeHUA. [NA CUHYCOMAANbHOIO CUrHaNa HelMHeHble
WCKaXKEeHMA CBA3aHbl C NOABAEHUEM TAPMOHMYECKUX CUTHANOB, TO €CTb, CUIHA/I0B CUMHYCOWUOA/IbHOIO
BMAA, HO WMEWLWMX YacTOTy KpPaTHYID YacToTe OCHOBHOIO CUrHasia. I3TWU CUrHanbl HasblBatoT
rapMOHMKaMK, KOTOpble 3BYKaM MPUOAIOT XapaKTepHoe 3ByYaHWe, MO3BOJIAIOWEE OTANYUTb, CKAXKEM,
CKPUNKY OT GpopTenbAHO. B 3/1EKTPOHHBIX 3BYKOBbIX YCTPOWCTBAX NosABAEHWE MPU3BYKOB HEAOMYCTUMO,
OHM [O0/IKHbI BOCMPOM3BOAMTL 3BYK, HE BHOCA CBOEM «N1E€NTbI» B XapaKTep 3By4aHuA.

e Noname - TR result3 = =
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Puc. 4. VickaxkeHne cMHyconaanbHOro cMrHana

HWKHAA Anarpamma — 3TO UCXOAHbIN CUTHAA, a BEPXHAA AMarpamma — 3TO YCUAEHHbIN (M UCKaXKEHHbIN)
CUrHan. B 3BYKOBOM TEXHWKEe MUCKaxKeHUs ¢GOpMbl CUTHaNa OLEHMBAIOT MOKasaTeNem, KOTopblii
Ha3blBaeTCA KO3GOULMEHT HENIMHENHBIX UCKAXKEHWIA. DTO HEKOTOPOE OTHOLIEHME B NPOLEHTax, No CyTy,
OTHOLLEHME BKNaZa FapMOHMK K OCHOBHOMY CUTHany. M3amepuTb BeWYMHY 3TOr0 BKNAZ4a MOMKHO,
Hanpumep, NOAABMB C NOMOLLbIO GUNbTPA OCHOBHOM CUIHa/, TOF4A BEIMYMHY HANPAMKEHUA OCTaBLIeCs
Y4acTU MOXKHO COOTHECTW C BE/IMYMHOMN CUrHaNa OCHOBHOTO TOHa. bosee TOYHO ONpenennTb UCKaXKeHNn
MOXHO C MOMOLLbIO U3MEPEHMUA CMEKTPA BbIXOLHOTO CUTHaNa.

B LI,Md)pOBOVI TEXHUKE TOXe MOryT noABUTbCA UCKaXXeHWUA, HO OHW, KaK npaBuao, CBA3aHbl C
NUCKaXXeHNAMU d)pOHTOB. I/I,u,eaanblﬁ l'lpFlMOVI'OﬂbeIVI nmMmnysabC — 3TO NOABJNEHUE HaAMNpPAXEHUA
BbICOKOro YpPOBHA cpasy nocne Hynesoro. Ho cpasy TONbKO «CKa3Ka CKasbiBaeTcA». Bcerga npoxogut
HEKOTOpPOE BpeMA, 3a KOTOpOoeE I'IpFIMOYFOI'IbeIﬁ CUrHan MmeHAeTCA C HynAa A0 aMnINTYAHOro 3Ha4eHUA.
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Puc. 5. l3ameHeHne curHana Ha Bbixoae 3neKTpM‘-IECKOI71 uenu

Kpome Toro, B LUMPOBbIX YCTPOMCTBAX CUFHAA HA BbIXOAE KOMMOHEHTOB HauyMHAEeT U3MEHATLCA MO3XKe
M3MEeHEeHMA CUrHana Ha Bxoae. TaK UYTo, KU3Hb AaKe NPOCTbIX CUTHAN0B, COBCEM HE MPOCTas.

lnaBa 3. Ocuustorpad

Ocumnnorpadbl NO3BONAIOT «BUAETbY» CUTHaAbl. OLEHUTb HENMHENHbIe UCKaXKeHUA CUHYCOMAANbHOro
CUrHaNa MOXHO BM3YasibHO, HO O4YeHb rPy60. MOXKHO YyBUAETb MCKaxKeHUA nopagKka 2-3%, 4to, yale
BCEro, CAMIWIKOM MHOro. OUEHMTb «3aTArMBaHMe» QGPOHTOB WMMMNY/IbCHbIX CUIHaNOB, Pa3rnAAblBas
CUTHan, TOXKe He Bcerga NPocTo, eciM MMMYAbCHbIN CUrHaA He MPOCTeMLWnA NPAMOYTronbHbIA. YTObbI
PeWNTb NOCNEAHIO 33434y, HAa4Yano HAbNOAEHMA MOMHO «CUHXPOHWU3MPOBATL» KAKMM-TO YAOOHbIM
MMMY/IbCOM, KOTOPbIX B LUMGPOBbIX YCTPOMUCTBaX MHOro. Hanpumep, Habaogan 3a cMrHanaMm AaHHbIX,
MOKHO CMHXPOHU3MPOBaTb ocumanorpad curHanom BblbOpa KpucTanna, KOTOPbIA AOMKEH NPUXOAUTD
paHbLUe OCTaNbHbIX.

HeKkorga camble pacnpocTpaHéHHble ocumanorpadsl, Kak moit C1-94, umenn BXo4 CUHXPOHM3ALMMK. A
ABYX ny4yesble ocuunnorpadbl bbinn yaobHee, MOXKHO ObINO CMHXPOHU3MPOBATb ocumanorpad ogHMM
Nlyyom, a HabntoaaTh CMrHaA BTOPOro /yya.

CeroagHs pByxKaHanbHble ocumanorpadbl He peakocTb. Camblit NpocToit ocumnnorpad Ana 3BYKOBbIX
YCTPOWCTB MOKHO MOAYYNTb, UCMO/b3YA 3BYKOBYIO KapTy KOMMbOTEPa M CNeLuanbHyo nporpammy.

Mpu nokynke ocuunnorpada He cnedyeT PaccUUTbIBATb, YTO Bbl MEPEKPOETE BCE HYXKAbl Ha Bce
BpemeHa, ecau Kynute goporon npubop. CerogHs Ha BayRu MOMKHO HalTM HeLOPOroM KUTAMCKUM
nopTtaTuBHbIN ocumnnorpad DSO201 3a 3 Tbic. pybael, Uan NPUCTaBKY K KOMMbOTEPY 3a 6-7 ThiC. pyb.
MynbTuMeTp-ocumanorpad, NnoKasaHHbIM paHee, 06ongétca Bam okosno 10 Tbic. pybneit, BO3MOXKHO, be3
HYYKHbIX aKCeccyapos.



B.H.T'os0s10608B Mot apyr ocuusiorpad

Ds0201, IMIY, 1 kaHan DS02150, 60MIu, 2 kaHana

Puc. 6. OTHOoCUTENbHO Hegoporme ocumnnorpadsbl

Ha paavopbiHKE MOMKHO KynNUTb MOAEeprKaHHbIM ocuuanorpad, Ho Bbl AOMKHbI 6biTb YBEpPEHbI, YTO
CMOKeTe OTPEMOHTUPOBATb ero, ec/iM NOABATCA Kakne-To Npobaemsl.

MHe ponroe Bpems, A yXe rosopua o6 3Tom, XBaTajlo OAHOAYYEBOro ocuwmanorpada € MNOAOCOM
nponyckanua 15 Mru. Ceiyac A 4acTo NOAb3yHCh ocLuMANorpadoM-NnpucTaBrKoit, paboTatowum B nonoce
yactoT A0 12 Mlu. Mogenb MmeeT BCTPOEHHbIA GYHKUMOHANAbHbLIN reHepaTop, YTO MeHA BMO/He
ycTpauBaer.

Mot coBeT, npexae 4em OueHMBaTb AOCTOMHCTBA ocumnnorpada, ouUeHUTe CBOU HyxAabl. PaboTta ¢
CUrHanamm Ha yactotax 300-400 Ml nam Bbiwe TpebyeT cepbE3HbIX 3HaHWUK. MNpuobpeTn nx Ao Toro,
KaK Bbl pelumTe npnobpectn goporoi ocumnnnorpad, 4OCTONHbIA, HO HE OYEHb NOJIE3HbIV BaM.

I'naBa 4. Emié o curauajiax u paéore ¢ HUMHM

CurHanbl n mx npeo6pasoBaHme, pagn KOTOPbIX CO34a0TCA MHOTIne 31eKTPOHHbIe yCTpOﬁCTBa, HeCyT
nosesHyto Ham WHpopmaumto. Korga Bbl roBopute MO MOBUNbHOMY TenedoHy, 3BYKOBble BOJIHbI
npeobpasyloTcs B 3NEKTPUUYECKUIN CUTHAA, 3aTeM npeobpasyloTcs B PaAMOBOJIHbI, YTOObI Bbl MOTMIN
CKa3aTb BalwlemMy 3HAaKOMOMY Ha APYrom KOHUE ropoga uauM B APYrom ropoge, Wam B APYron CTpaHe:
«Mpuset! Hy, KaK TbI?».

PaHblwe ana Npeobpa3oBaHUA 3NEKTPUUYECKMX CUTHANO0B B PALMOBO/IHbI MCMO/Ib30BaM aMNAUTYAHYIO
Mmoaynsaumio. [leno B TOM, YTO 3BYKOBbIE€ BOJIHbI MMEIOT HU3KYIO YacToTy. MuKpodoH, npeobpasytownii
3BYKOBOE [JaB/ieHue (M3MeHeHMe [aBNeHUA W ecTb 3BYKOBas BOJIHA) B 3/IEKTPUUYECKOE HaNpAKeHue,
NOBTOPAET 4YacToTy 3BYKa. HO Ans pagMoBO/IHbI HY)KHA 4YacToTa BO MHOro pa3 bosble, WMHaye
pagnocurHan byaet AeicTBOBaTb HA CAMLIKOM ManeHbKOM PaccToAHWW. BosgeicTBue Ha amnantyay
BbICOKOYACTOTHOTO CUIHa/Na MOXKHO YBUAETb Ha 3KpaHe ocuunnorpada, 4to AOKHO BbIMNALETD,
NpnMbAN3UTENbHO, TaK:
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Puc. 7. AMNANTYAHO-MOAYNNPOBAHHbI CUHYCOMAANbHbINA CUTHAN

B Bawem mobunbHOM TenedoHe curHan npeobpasyetca B uUMdpPoBON BUA, a TOAbKO MOCAe 3TOro
MOAYNUPYETCA BbICOKOM HECYLLEN YaCTOTOM.

Korp,a CUrHanbl nepnoanveckme, Kak ato 6blBaeT cO MHOMMMM UCMbITaTe/IbHbIMU CUrHaNaMU, UX nerko
HabnogaTb Ha 3KpaHe 06blMHOro ocuunnorpada. Ho TOT Ke 3BYKOBOM curHan ABHO byaer
Henepuoamyecknm. Ecam Bbl HAMepeHbl NOCMOTPETb, UTO MPOUCXOANT C STUM CUTHA/IOM, Bam NnosesHee
ocumnnorpad, KOTopbln 3anncbiBaeT Habaogaemblt curHan. MHorga aTo eaMHCTBEHHAs BO3MOMHOCTb
NoHATb Npobnemy. BCnomMMHas AUYHBIN ONbIT, A MOry CKasaTb, YTO 3anucb Habalgaemoro curHana
CylLecTBEHHO obnerumna 6bl XM3Hb. BMecTe ¢ Tem, 1 «NONIOMaTb FOIOBY» Haj, pelleHnem 3a4a4m, ToKe
no/siesHo.

'naBa 5. Js1ekTpUYecKas cxema M ocuusiorpad

Ocumunnorpad A0BO/ILHO AABHO NPUOOPEN YepTbl YHMBEPCA/IbHOIO Npubopa — Bbl MOXKETe NPOBEPUTb
NOCTOSIHHbIE HAMPAMKEHUA B CXEME, MOXKETe YyBUAETb curHanbl. CoBpemeHHble ocumanorpadbl MoryT
BbIBOAWUTL Pe3yNbTaTbl Ha AnUcnaei B LMbPOBOM BUAE.

Ho parke cambln goporoit ocuunnorpad He 3aMeHUT Bam 3HAHWI. MogKatoyasa npubop, Bbl LOKHbI
npegnonarate, YTO Bbl YBUAUTE Ha 3KpaHe. ECivM yBUAEHHOE He OTBEYaeT BALIMM OXWAAHUAM, TO
NPULLNO BPEMA 334yMaTbCs, BUHOK /I TOMY HEUCNPABHOCTb UM He 3aBepLlIEHHAn HanadKa Uau Bbl He
[A0CTaTO4YHO XOPOLLO pa3obpannch B cxeme.

Moyemy A cuMTalo NOJIE3HbIM A1 HAYMHAIOLLIMX UCMO/1Ib30BaTb 3BYKOBYIO KapTy KOMMbtoTepa, cobatoaan
Mepbl NPeAO0CTOPONKHOCTU, YTOBbI HEe NOBPeAUTb e€, AN ocumMnnorpad-NpPMCTaBKy K KOMNbIOTEPY?

MoTomy UTO Bbl MOXKeTe cAenaTb CHUMOK 3KpaHa.
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Puc. 8. Ocumnnorpamma nporpammsl, MCNONb3YIOLLEN 3BYKOBYIO KapTy KOMMbIOTEpa

OnucbiBan B OTYETE (OYeHb NOJIE3HO BECTM TaKoW OTUYET AnA ceba) oXKuaaemblit BUA, CUrHana, Bbl MOXKeTe
NPUKPENUTb ero peanbHbli BUA, 4TObbl, CPaBHMUB, NOAYYUTL NPeaCcTaBAeHNE O COOCTBEHHOM NOHMMAHWUK
npoucxoasllero npouecca. Yem sydiwle Bbl MOHMMAETE INEKTPUYECKYIO CXeMy, TeM BauKe OKaxKyTca
BalUMM NPeAnoNoXKeHUA K peanbHOCTU. BAobaBoK, NycTb Bac He cCMyLlaeT y3KWiA AnanasoH paboumx
YyacToT ocumnnorpada co 3ByKOBOIN KapToi, HEKOTOPbIE BallM HAaXOAKM NPUroaATcA nosKe. A yto Ao
paboTbl B 3BYKOBOM AMara3oHe 4YacToT — MHOrMe Mpoueccbl, MHOTME MapameTpbl MMEeKT CBOMCTBO
MacliTabuposaTbca. Ecim Balua cxema paboTaeT Ha 3BYKOBbIX YacToOTax, ecTb 60/bllas BEPOATHOCTb, YTO
oHa bynet paboTtatb U Ha 6onee BbICOKMX YacToTax. XOTA, Yem Bbille paboyan yactoTta, Tem 6onblle
ocobeHHOCTe MOXKeT BCTPeTUTbCA B paboTe ycTpoincTBa. HO 3TM 0cOB6EHHOCTM MOXHO y4ecTb, NepeHocs
pabouyto yacToTy.

'naBa 6. YTO MOKHO YBUAETb HA IKpaHe ocuuiorpadga-npucTaBKku?
To, 0 Yém NOMAET peyb B 3TOW [/1aBe, MOXHO YBMAETb U C MOMOLLbIO 3BYKOBOM KapTbl. UTak.

PasymeeTca curHanbl, Bxogsawmne B pabouyto nonocy 4actot. He cneayet 3abbiBaTbh, YTO UMdpPOBbIE
CUTHa/bl, CKa*Kem, MPSMOYro/ibHbie MMMYAbCbl, C YacTOTOM, He BbIXOAALLEeN 3a npeaenbl pabouei
Nnofiocbl NponyckaHua ocuuanorpada, MOryT MWCKa)KaTbCA. Bbllle YNOMUHANOCb, 4YTO NPOAYKTHI
HeNIMHENHbIX UCKaXXeHWN — 3TO FapMOHMKMK, 4acTOTbl KpaTHble OCHOBHOW 4YactoTe. [pAMOYrosbHblie
MMMY/IbCbl MMEIOT OYeHb 6O0NblIoe KOJ/IMYECTBO FapMOHMK. YacToTa rapMOHMK MOKET B COTHM pas
NpeBbIlaTh OCHOBHYIO YacToTy. [103TOMYy OrpaHUYeHne YacTOTHOro AuanasoHa NPUBEAET K UCKaXKeHUIo
dopmbl curHana.
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Puc. 9. UckaxeHune Gopmbl MPAMOYTONbHbIX UMMYbCOB M3-3a HU3KOW BepXHel paboyeli 4acToTbl

MpsamoyronbHble MMNYAbCbl ¢ YacToTol 500 KI'y, Ha aKpaHe ocumanorpada He UMEKT KNPAMOYTOAbHOM»
dopmbl. Oba ¢poHTa MMNyabca 3aTAHYTbl. MHOrga 31O Ba)KHO, HO 4YacTo AOCTAaTOYHO ybeauTbcA B
HaAMYMM UMNYNbCOB, YOEANTLCA B TOM, YTO aMNINTYA3 MMNY/IbCOB MMEET AOJIKHYIO BEUUNHY.



B.H.Tos101060B

Mot apyr ocuusiorpad

Kpome CUrHana Ha 3KpaHe MOXHO yBUAETb CNEKTP CUTHana. N oueHutb HE/IMHENHbIE WUCKaXKeHWUs.
OueHuTb BKNa4, OTAENbHbIX FAPMOHMK, YTO MOXKeT AaTb VIH(I)OpMaLI,VHO O NnpuynHe BO3HUKHOBEHUA

HeNMHEMHbIX UCKaXKeHUN.
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Puc. 11. AYX aneKTpmyeckom uenu

'naBa 7. PeasibHOE YyCTPOICTBO M ociMJIorpad

Cnyunnocb TaK, YTO 3aHANACA A peMOHTOM mynbtumeTpa UT30F. Cxembl, KOHEYHO, HEeT, a Npobnema B

N3MepPEeHUM NepemeHHOro HanpaxkeHma. C NOCTOAHHbBIM HanpAXKeHMeM BCE XOPOLLO, a NpU Nepexoae
npegena 200 B nepemeHHOro HanpaxeHna Ha npegen 500 B, korga namepsemoe HanpaxeHune 100 B,

3Ha4YeHne nameHaAeTcAa 4YyTb I He B ABa pa3a.
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B.H.T'os0s10608B Mot apyr ocuusiorpad

Kak npaBu/iio, B 3TOM A He pa3 ybexaancs, Cxembl MyNbTUMETPOB OYEHb CXOXW. TO ecTb, Cxema
BbINPSAM/IEHWA A01KHA ObITb NMOXO0XKa Ha Ty, YTO NPUMEHEHA, CKaXKem, B Nnpubope M890.
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Puc. 12. Boinpamutenos mynbtumetpa M890D

Mpeonones cBoé 3abnyaeHMEe — HaMNpAXeHMe Ha BXOAE He MEHAEeTCcA — A pelun NOCMOTPETb, YTO
NOJIy4aeTca Ha BbIXOAE ONEPALLMOHHOTO yCMAUTENA NpW nogade HanpsaxeHusa 50 My, 1 B (Ha npegene 2
B). Ocumnnorpamma MeHs HECKOJIbKO CMYTW/1a, NO3TOMY A PELUMA NOBTOPUTL cXemMy B nporpamme TINA-
TI. MoNyYyeHHbIN NPU MOAENNPOBAHNN Pe3yabTaT NOBTOPWU YBUAEHHOE MHOIO paHee.

g Noname - TR result2 = B
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TH resultl TR result2

Puc. 13. MogenunpoBaHue cxembl BbinpamuTena 8 nporpamme TINA-TI

BxogHoe HanpsaxeHne 100 mB nepemeHHoro ToKa 50 U Ha BbIxo4e ABHO MCKaxanocb. [lpu
YMEHbLUEHUN BXOAHOro Hanps:keHus B 10 pa3s (nepexon Ha Apyrovi npegen U3MepeHus), KapTuHa npu

MmoaennpoBaHMM MmeHANaCb HE3HAYNUTENbHO.
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B.H.T'os0s10608B Mot apyr ocuusiorpad

5 Noname - TR result3 - DR
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Puc. 14. MoaennpoBaHue BbINPAMUTENA NPU CHUMKEHUN HaNPAXKEHUA Ha BXOAe B AeCATb pas

Ho curHan Ha 9KpaHe ocu,mnnorpad)a 6bl1 noyTH CnHyconpanbHbiM. [TOCKONIbKY BCe OCTa/jibHble
3/IEMEHTbI CXeMbl 6bln MCnpaBHbl, OCTaBa/ZI0OCb 3aMEHUTb OV, uto n gano NONOXKUTENbHbIN pe3ynbTart.
MynbTUmeTp CTan NOKasbiBaTb NPaBMbHOE HaMPAXKEHUE NepemMeHHOro ToKa.

f1 3aTPyAHAIOCb CKa3aTb, YTO NPOM3OLL/IO C OMEPALMOHHBIM YCUAUTENEM, YTO CTaNo NpuiMHOMN cboA B
paboTe npubopa, HO Xxouy ewé pas NoAYEPKHYTb, YTO UCMONb30BaHNE NPUBOPOB HYKHO U NONE3HO, HO
He 3aMEHUT HU 3HaHWI, HU HEOBXOAMMOCTU AyMaTb, HM HEOHXOAMMOCTM MCNONb30BaTb BCE AOCTYMNHbIE
BaM MHCTPYMEHTbI.

3aK/loyeHue

B cBoeli paboTe MHe NPUXOAUNOCH CTaZIKMBATBLCA C Pa3HbIMKM CNOCOB6aMKM KOHTPOAS U OUArHOCTUKM, C
pasHbiMK Npubopamu. UCTOYHMK NUTAHUA, MYNbTUMETP, FreHepaTop U ocuunnorpad, sTo Moé MHeHwue,
camble BarKHble NpMbopbl B NtobuUTenbckol nabopatopmn. Ho HM camble COBPEMEHHbIE, Camble Aoporne
WMHCTPYMEHTbI HE 3aMEHAT BaM 3HaAHMWI, OMbITa U CTpemieHMA pa3obpaTbea B cyTn npobnemsbl. Moatomy
MOTY TO/IbKO MNOBTOPUTb KPblaaTyto Pppasy: «J/11obuUTe KHUTY — UCTOYHUK 3HAHWUI!».
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