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Ocumnnnorpad

Bce ocumnnorpadsbl CHabXeHbl 9KpaHOM A1 0TO6paXXeHUs OCUMMANOrpaMM. DKPaH MOXeT
6bITb BbIMOMHEH KaK 3/1EKTPOHHO-Ny4YeBas Tpybka, Kak XUAKOKPUCTANIMYECKUIA MOHUTOP
60 MOXeT UCMob30BaTbCA MOHUTOP KOMMNbIOTEPaA. HMKe nokasaH npuMep TUMUYHOIO
3KpaHa ocuunnorpada.

Knaccuyeckuii akpaH ocymanorpaga.

Ha MOHWUTOp HaHeceHbl aeneHnd. [leneHns no3BoNAIT BU3yasibHO OLEHUTbL NapaMeTpbl
curHana. leneHus, HaHecéHHble no FOpMBOHTaﬂbHOVI OCH, NO3BONAKOT UBMEPATb BPEMEHHbDbIE
rnapameTpsl. [leneHus, HaHeCEHHbIe Mo BepTMKaﬂbHOVI OCH, NO3BONAOT UBMEPATb
Hanpsa>xXeHune.

pacdumkn, oTobparkaeMble HA MOHUTOpPE, Ha3bIBaKOT ocuunnorpammamMmu. Camblii NPOCTOM
ocuunnorpad otobpaxaeT TONbKO OCLMANOrpaMMbl HaNpsXKeHU. 3Ta popma oTobpaxkeHus
NoKa3sbIiBaeT 3aBMCUMOCTb HaMpsXXeHUs oT BpeMeHU. CyLlecTBYOT Npnbopel, oTobpaxatoime
3aBUCUMOCTb aMMNAUTYAbl OT YacTOTbl — CleKTpoaHanusaTopbl. Takue npmbopsbl
NCNONb3YOTCA NPU U3MEPEHUSAX YPOBHEN WyMa/Bubpaunn, a Tak xe npu aHanuse
CneKTpanbHOro coctaBa curHana. padukun, otobpaxaemble TakuMm npubopamu,
Ha3bIBaKTCA CNEKTPOrpaMMamMu.

MyTéM NpoCMOTpa OCLMNIOrPaMM HaNps>KEHUN U CMEKTPOrpamMM MOXHO BbISIBUTb
HENCNPaBHOCTU B 3/IEKTPUYECKUX Liensax B paboyem pexume 6e3 nx pasbopku. Mo
oCUMNIOrpaMMaM HanpsXXeHU MOXHO BbISIBUTb HENMCMPABHOCTU ATYMKOB, UCMOJIHUTENbHbIX
MEXaHU3MOB U 3NEKTPOMNPOBOAKN B 3NEKTPOHHbIX CUCTEMAxX aBTOMOBUNEN.

HyneBasa nuHusa.

Ecnu k Bxoay ocumnnorpacda He NoaKIoYaTb HUKAKOro MCTOYHMKA HanpshKeHus, To
ocuunnorpamMma 6yaeT BbIrNsSAeTb Kak pOBHasi rOpU3oHTaNbHaa NMHUSA. TaKyo IMHUIO
Ha3bIBalOT "HyNeBast IMHUA", TaK Kak OHa O0To6parkaeT YpOBEHb, COOTBETCTBYOLLMIA
HanpshkeHuto paBHoMy O BonbT Ha Bxoze ocuunnorpada.
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OcummorpaMMa Harips>kKeHns Ha BXoge OCLlMﬂﬂOI'pad.)a 6€e3 nogK/I4YeHNs K KaKOMy-ﬂM6O
UCTOYHUKY Haripsi>keEHns .

A: — 3Ha4yeHue Harips>keHus1 B MOMEHT BPEMEHU yKaBaHHblﬁ mapkepom. B gaHHoM criydae
COOTBETCTBYET Harips>keHUKo HyﬂeBOﬁ JIMHUM, 410 cocTassiget 0 BosibT.

Ecnu Bxop ocuvmnorpacba NoAKNKYNTb K UCTOYHUKY MOCTOAHHOIO HaAMNpyaXeHunda, HanpuMmep K
aBTOMOOUBHOWM aKKYMynﬂTOpHOVI 6aTapee, TO NoNly4YeHHa4d ocuwuisiorpaMMma Tak Xe 6y,CI,ET
MMETb q)OpMy pOBHOVI FOpMBOHTaﬂbHOVI JIMHWUK, HO €€ nonoXeHue rno BEPTUKAIN Ha 3KpaHe
6y,£|.eT OT/INYAaTbCA OT MOJTOXKEHUA HyneBoﬁ NHNN.

Usb Oseillose =180

2 A: 1234V
A-B: 0.000V

El| ] »
Woltage for channed:2 Tt tamesr: 00:00:36:363. 4440, Curment bime: 00:00:28:684.800 |13
OcumnnorpamMma Harpsi>KeHusi aBTOMOBUIIbHOM aKKyMy IS TOPHOM 6aTapen.
A: — 3Ha4yeHue Harips>keHus1 B MOMEHT BPEMEHU yKaBaHHblﬁ MapKepom. B aaHHoM c/iydyae
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COOTBETCTBYET HarlpsiKeHUo aBTOMOOU/IbHOM aKKyMyISTOpHOM 6atapen v paBHO
~12,3 BoJibT.

Pa3HOCTb MexAay MOI0XEeHNAMHA I'IOJ'Iy‘-IGHHOVI ocumnnorpaMmmsbl 1 HyneBoﬁ JNHUN NpAMO
nponopunoHasibHO 3HAYEHUIO HaNpAXeHUA.

BONbWMHCTBO OCLUMANOrPaMM Hanps>XeHWn CUrHanoB UMetoT OPMY OT/IMYHYIO OT POBHOW
rOPU30HTaNbHOM NNMHUU. TToNoXEHWE HYNEBOW IMHUKN Ha dKpaHe ocumnnorpada MoXHO
N3MEHSTb NO BEPTUKaNM — NOAHATH BbIE UIN ONYCTUTb HMXKE. Heo6XoAMMOCTb U3MEHEHUS
MOJIOXKEHUSA HYNEBOW NMHUM (BbILE UM HUXE) 3aBUCUT OT POpPMbl UCCIeayEeEMOro cCurHana, a
Tak XKe BO3HWKAET B C/lyyae UCMOoSb30BaHMsi MHOrOKaHanbHOro ocuunnorpada.

.;,'_:.U!b Oscilloscope - D:Ubscillograms’ AUDT_engine_ P el 3 — Elﬂ
Fie Contrel Bookmark Analype Veew Help

G SGEO2 @ DX Vv BEORTD(EYE RO R R

L .
. WOATMY
[ o) ' 0oy

Dl voltagess For channel:4 Tiotal bes: 0020000734000, Current time: 00:00:00:254.000 [1f2
anMep BbIBO4a Ha 3KpaH MHOIoKaHal/lbHoro ocuMﬂﬂorpacpa HECKOJIbKUX CIrHasioB
OA4HOBPEMEHHO C MHAMBMﬂyaﬂbHOﬁ HaCTpOﬁKOﬁ MoJIO>KEeHUS HyﬂeBOﬁ JIMHUWN A1 Ka>K40ro
KaHarsa.

YcuneHue.

Mpaduk Ha akpaHe ocuunnorpada oTobpa)aeT 3aBUCUMOCTb 3HAUEHUS HaMNpPSAXEHUS OT
BpeMeHU. YeM 6onbliuas aMnaMTyaa UCC/eyEMOro cMrHana, TeM 60osbllee Ha 3KpaHe
ocumnnorpada BepTMKaibHOE OTK/IOHEHME CUrHana. B 3aBMCUMMOCTU OT aMNNUTyAbl, AN
HarNsAHOCTU OTOBpaXKeHUS CUrHana Bbl6UpPaoT NOAXOASALIEE YCUTTEHNE. 3HAUEHUE YCUNEHUS
n3mepsieTca B BonbTax Ha feneHue

BO3MOXHOCTb U3MEHEHUA 3HAYEHUS YCUNEHUNS NO3BONSET Ha 3KpaHe ocu,mnnorpacba
OT06pa)KaTb KaK CUrHanbl C O4eHb Masnon aMHﬂMTy,D,OVI HanpsaXeHud, Tak U CUrHalibl C O4EHb
6onbLioi aMHﬂMTy,D,OVI Hanpsa>XXeHus4. Heobxoanmoe 3HaueHne YCUNEHUNA 3aBUCUT OT
aMnAnTyaAHbIX NapaMEeTpPOB UCCIeEAYEMOIro CMrHasna.

OAMH 1 TOT Xe curHan 6y,u,eT OTO6pa)KaTbC9| no-pa3HoMy, B 3aBMCUMOCTU OT Bbl6paHHOFO
3HayeHuna ycuneHunsd. bonblee 3HavyeHne BonbT/neneHuve BbI6VIpaI'OT TOrga, Korga Ha aKpaHe
HY>XHO OTO6paBVITb BECb CMI'Han no amMmnantyge.



O6opynoBaHue ans astocepsuca http://www.motodok.com

=180

FWa S&EOZ2 @4 y Al R Saadl-- R Al B
Ell_ﬂﬁipm SR (D) Ol

ILI;I;‘I;I;"_-I_

E_ .-II1 P
1.3 He

2
e

2100 m

R fp-pi |

Ready Tt birves: OO 00C0H 005, 968, Curment time: D0:00:00:71E.240 |16

OcunnnorpaMmMa Harps»KeHns1 CUrHaaa yrnpaBiaeHus GOPCYHKOM rpu 3HaYEHNU YCUITEHUS
5 BonbT/AeneHue.

MeHblIee 3HaueHne BonbT/geneHune BbI6VIpa}OT TOorAa, Korga Hy>XHO A€TajibHO nccneaoBaTb
q)OpMy M aMnInTyaHble nMapaMeTpbl OTAENbHbLIX YH4AaCTKOB CUrHasna. B TakoM cnydyae Ha
3KpaHe 0To6pa>|<aeTc9 TOJIbKO 4acCTb CUIrHa/la Nno amnanTyge.

=180

Ready Tt birves: 000002005, 968, Curment time: D0:00:00:71E.240 |16

OcunnnorpamMmMa HarpsKeHnss CUrHaaa yrnpaBaeHus GOPCYHKOM rpu 3HaYEHNU YCUITEHUS
1 BosibT/A€eneHne.

anIBe,D,éHHbIe npuMepbl AEMOHCTPUPYHOT, KaK USMEHAETCA 0To6pa>|<eHMe ocumnnnorpamMmmbl
OAHOIo N TOro Xe CMrHasia Ha aKpaHe ocu,vmnorpaq)a npn NAMEHEHNUUN 3HAYEHUNA YCUTEHUA.
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Pa3BépTkKa.

Ocuunnorpad NnpopucosbiBaeT rpadurk Hanps>XXxeHUst cneBa HanpaBo, HauyMHas C JIeBOW
CTOPOHbI 3kpaHa. CKOpOCTb, NPOPUCOBKM rpadurka Ha3biBaeTCs pa3BEPTKON. Pa3BépTka
namepsietcss B CekyHaax Ha aeneHuve. 3HayeHne pasBEPTKN MOXHO U3MEHSTb C MOMOLLbIO
nepekstoyaTens BpeMs/neneHue.

OAauvH 1 TOT Xe curHan 6yaet oTobpaxarbcs No-pa3HOMY, B 3aBUCUMOCTU OT BbI6GpaHHOro
3Ha4JeHUs pasBEépPTKM. MeHbllee BpeMs/aeneHme BbibMpatoT Toraa, Koraa Hy>XHo AeTanbHOo
nccnenoBaTb GOPMY M BPEMEHHbIE MapaMeTpbl OTAEbHbIX YYaCTKOB CMrHana. B TakoMm
CNyyae Ha 3KpaHe oTobpakaeTcs 60siee KOPOTKUA MO BpeMeHN dparMeHT curHana.
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OcymnnorpamMmMa HarnpsiKeHUsi CUrHana yrpaBiaeHUs popCyHKOM nNpy MEHbILIEM 3HAYEHNN
pa3BEpPTKuU. B aHHOM Crlydae BblbpaHa pa3Béptka 0,2 muiam CexkyHAabl/AeneHue.

B cnydae ecnun Ha akpaHe HeobxoanMo oTobpa3nTb 60nbLWKI N0 BpeMeHn dparMeHT
OCLUMNNOrpamMmmbl, HanpuMep Ans BbIBAEHUS OTAENbHbIX UMMYbCOB C HENPaBUIIbHOM
dopmMon cmrHana nnbo Nponyckn MMNynbLCoB, BbibMpatoT 6onbliee BpeMsa/aeneHue.
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OcymninorpamMmMa HarpsiKeHust CUrHana yrnpasseHus ¢hopcyHKo rpu 60/1bLIeM 3HAYEHNN
pa3BEépTkuU. B AaHHOM c/iy4ae BblbpaHa pasBéptka 1 muinn CekyHaalneneHue.

anIBe,CI,éHHbIe npuMepbl AEMOHCTPUPYHOT, KaK NUSMEHAETCA 0To6pa>|<eHme ocumnnnorpamMmmbl
OAHOIo N TOro Xe CMrHasia Ha aKpaHe ocu,vmnorpaq)a npn NAMEHEHNN 3HAYEHUA paBBépTKM.

CHUHXpOHM3aLuUA.

ansa y,CI,O6HOFO N HarngagHoro 0To6pa>|<eva nepuoanyHbIX (LUMKINYHO MOBTOPSIOLWNXCS)
CUTrHaNoB NpUMEHAETCA CUHXPOHU3aUunA. CVIHXpOHVIBaLI,VIﬂ obecneunBaeTr NMpoOpunUCOBKY
OTAENbHbIX MNYJTIbCOB, HA4YMHAA BCErga C OAHOM W TOW Xe TOYKM 3KpaHa, 6naro,u,apﬂ yemy
co3naértcs 3d)d)eKT HenoABMXHOI0 MM OTHOCUTENbHO CTabunbHOro M306pa>|<eva. B cnyuae
BbIK/TIOYEHHOM CUHXPOHU3aALUUMN, ocuvmnorpacb NnpopucoBbIBaeT rpanMK Hanpsa>XXeHud cnesa
HanpaBoO, HA4YMUHa4a C KpaVIHEVI neso CTOPOHDbI 3KpaHa A0 TeX nop, NokKa 3KpaH He
3anoJIHNTCA Ha BCHO WWMPUHY, NOCNE 4Yero npopncoBKka CHoea Ha4nMHaeTCAa C KpaVIHeVI neso
CTOPOHbI 3KpaHa, 4To Hey,El,O6HO ana 0To6pa>|<eva OTHOCUTEJIbHO 6bICprIX nepmnoanyHbIX
CUTrHanosB.

[na HAaCTPOMKN CUHXPOHM3ALMN HEOBXOAMMO BbiGpaTb YPOBEHb CUHXPOHN3ALMN (3HAUYEHME
HaMNpsXXeHUs, No AOCTUXEHUN KOTOPOro ocumniorpad HauyMHaeT NpopMCOBbIBaTbL
ocumnniorpamMmMmy) u ppoHT curHana (cnaaalollee 1IN Bo3pacTatollee HarnpsXXeHne).
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Synchronization by Faling-edge (S+0) Device starded, number of ingat channels: 2 1]

lpumMep HacTporKu CUHXPOHM3ALUUN. B JaHHOM C/lydae CUHXPOHM3aLMNs BbiI6paHa rno
3aaHeMy ¢poHTy curHana kaHana N°1 rno ypoBHIO +6 BosibT.

B cnydae ecnu npuMmeHseTcs MHOrOKaHanbHbI ocuvmnorpacb, HeobxoamMMo Tak xe YKa3aTb,
Mo CUIrHany KaKoro KaHana OCyLWeCTBNATb CUHXPOHM3aUNIO.

AHanorosblA CUrHan.

3Ha4yeHue HanpsaxeHua 60NbLMHCTBA @HANMOroBbIX CUFHANOB U3MEHSETCS BO BpeMeHu. Ecnu
M3MEHEHUA UNKITNUYECKN NOBTOPAKOTCH, TO TaKOM CUrHan HasblBaloT nepmoan4yHbIM, HanpunMmep
CUrHan ynpaBneHuna CbOpCYHKOVI. Ecnun ocumnnorpamMma HanpsXXeHus nepmoanyHoro cmrHana
nepecekaeT HyneBYO JIMHUIO, TO TaKoli CUrHan HasbiBaKT rnepemMeHHbIM. Ecnun
ocumnnnorpamMma HanpsaXeHuna nepnoamnyHoro CuMrHasa He nepecekaeTt HyneBoﬁ JNHUN, TO
TaKOM CUrHan Ha3blBaOT MNOCTOSAHHbIM. B KauecTBe npunMepa C/10XXHOro aHaaoroBoro curHana
NMOCTOAHHOI0 TOKa MOXHO NMpUBECTU CUTHaA nambaa-3oHaa.
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Woltage for channed: | Tt Carvesr; 00000 10:759.600, Curment bime: 00:00:05:624.000  None

Ocuywmniorpamma BbIXOAHOr0 HarpsixeHus aambaa-3oHga BOSCH

(Ha ocHoBe okcnAaa UMPKOHUS).

A: — 3Ha4YeHune HarpsiKeHUs1 B MOMEHT BPEMEHU yKa3aHHbIM MapKkepoM. B faHHOM criy4yae
COOTBETCTBYET MaKCUMasibHOMY HarpspKeHUH BbIXOAHOro curHasa nsambaa-30H4a v paBHO
~840 musim BosbT;

A-B: — 3HayeHne pa3HOCTU HaNpsHKeHun MeXAy ABYMS yKa3aHHbIMU MapKepamMm MOMeHTaMu
BpeMeHU. B JaHHOM C/lydyae COOTBETCTBYET pa3Maxy BbIXOAHOIMO HarlipskeHus1 CurHasia 3o0H4a
u cocrassisieT —~740 mMusim BosibT.

CuHycoMaanbHbI CUrHaN.

CambIM NMpoOCTbIM NPUMEPOM NEPEMEHHOIO0 aHA/IOroBOro HanpsXeHna ABndeTcda CMHycomnaa.
Takon curHan XapaKTepU3yeTca TOJIbKO ABYMA NMapaMeTpaMn — aMiyintyaa M 4acCrtoTa.
HyneBas NMHUA CMHYCOUAANbHOIrO NEepPeMEHHOro HarnpsaXXeHns pacnosaraeTca poBHO
nocepeanHe curHana.

Heob6xoaMMO OTMETUTL, YTO 60NbLUMHCTBO CUrHaNoB nepeEMEHHOro Hanpsa>XeHmn4d 3Ha4nTesibHO
OT/INYAKTCA OT YNCTOro CMHycouaanbHoro. B aBTOMOOMNbLHOW SJIEKTPOHUNKE 6nunsknmm K
CMHYCOUAasibHOMY 4ABNIAKTCA CUrHaA 1bl, CrEHEPUPOBAHHbIE MArHUTHLIMN OAaTHYUKaMU
MNONOXXEHNA BY6LIaTbIX Konéc.
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OcumninorpamMmMa BbIXOAHOIO HaMpPsXXeHNS

ZAaTunKa MosI0XKEHNA/4acTOTbl BPALLEHNS KOJIEHYATOro Basa yCTaHOB/IEHHOIrO HarpoTuB
3y64aToro KoJseca c ABYyMS HEAOCTAIOLMMU 3yObSIMU.

A: — 3HaYeHNE HarpsKEHUsI B MOMEHT BPEMEHM YKa3aHHbIN MapKepoMm;

A-B: — 3HaYeHNe pa3HOCTN HAMPSIKEHNIA MEXAY ABYMS YKa3aHHbIMWU MapKepaMm MOMEHTaMMU
BpEMEHMU.

MoaobHble curHasnbl reEHEPUPYKOT HEKOTOPbIE AAaTYUKUN CKOPOCTU BpallEeHUA KOEHYATOro
Bana, pacnpeaenntTesibHoro Basa, CKOpoCtu BpalleHuns KOnéc...

LUndpoBoit curHan.

Lindposbie curHanbl OT aHaNoroBbiX OT/IMYAOTCS HaJIMYMEM TOSIbKO ABYX YPOBHEMN
HanpshKeHns — "BbICOKMI"/"HU3KNIA", "BKIKOYEHO"/"BbIKNOYEHO", "1"/"0". Takme ypoBHMU

HanpsHKeHMn uMdpoBOro CMrHana Ha3sblBakTCS "NOrMYeckMMn yposHamMun'™. B 6onblunHcTee
cnyyaeB, Normyeckmne ypoBHM LUNMGPOBOro CUrHana MMeoT TOYHbIe 3HAYEHUS HaMnpsXXeHus,

HanpuMmep +5 BonbT 1 O BonbT.
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OcummorpaMMa BbIXOA4HOIo Haripsi>keHuss aktuBHOIro LlM(,'prBOI'O

AartdynkKa 4acrtoTbl BpaluleHs KOJ/IEHYaTOoro BaJsia.

A: — 3Ha4yeHue Harips>keHus1 B MOMEHT BPEMEHU yKaBaHHblﬁ mapkepom. B gaHHoM criydae
COOTBETCTBYET Harips>keHWKO BbICOKOIo ypOBHA LlM(,'prBOI'O curHasa n cocrasnsiet +5 BosibT.

LndpoBbie curHanbl reHepupyoTcs Kadamm (BolkatodaTenamm). Ponb KAYen BbINOAHSAOT
TPaH3UCTOPbI, NepekstovatoWwmecs Mexay COCTOAHUAMN "OTKPbIT"/"3aKkpbIT". NHOrAa
LUMdpPOBbIE CUTHASbI FEHEPUPYOTCA MEXAHUYECKUMU KITIYaMnU — MeXaHU4YeCKnmu
BbIK/IIOUATENSAMN, NepeKknoYaTeNsaM1, 1eKTPOMEXaHNYecknmn pene... Npumepamu LNQpPOBbIX
CUrHanoB aBTOMOOUBLHOM 31EKTPOHMKE MOMYT CNYXUTb AATUYMK Xonna, AaTUMKU KparkHUX
NOSIOXKEHUN APOCCENIbHON 3aC/IOHKWN, aKTUBHbIE AaTUMKU NOSIOXKEHUS/YaCTOThbl BpaLleHUs
KoneH4yaToro/pacnpenenntenbHoro sana...

Ho npeuMyLlecTBEHHO, LI,VICprBbIe CUrHasbl NCNoJib3YHKTCA B BbIUMCIUTENBHOWM TEXHUKE, B
TOM 4ynucne n B LI,VICprBbIX 6nokax ynpaBneHNA 3NIEKTPOHHbIMU CUCTEMaMM aBToMobunen.

YacroTa.

YacTtoTa — 3TO KOJIMYECTBO LUMK/I0B NepmoanyHoOro cMrHasa, rnoBrtopsioLieecs 3a
onpenenéHHbin Nnepnos BpeMeHn. Ecnn 3a Takol nepuos BpeMeHU NpUHSATb OAHY CEKYHAY,
TO KOJIMYECTBO LIMKII0B NEPUOANYHOIO CMrHasa noBTOPUBLLEECH 3a 3TOT Nnepuos BpeMeHu
Ha3biBatoT epy, (Mu). B aBTOMO6MNBLHOM 3/1EKTPOHUKE KONMMYecTBO 060poTOB ABUraTens
NPUHSATO PacCcyMTbIBaTb 3@ NEPUOA BpeMEHU paBHbIi ogHOM MUHyTe (O6/MUH).

Mo ocunnaorpaMMe Harnps>KeHUs NEPUOANYHOrO CUrHama MOXHO JIerko U3MepUTb Y4acToTy
CNefloBaHNS UMMYbCOB. /1S 3TOro HE06X0AUMO U3MEPUTb AJINTENIBHOCTb MOSTHOMO UMKNa
curHana — nepuoa. [lanee nony4yeHHoe 3Ha4YeHne BPEMEHHOIO NMPOMEXYTKa MOXHO
nepecynTaTb B YacTOTy, BOCMO/Ib30BABLUMCh COOTBETCTBYIOLLEN (POPMYION.

PaccumnTaeM yacTtoTy cnefoBaHMa MMMNYNbLCOB CUrHana AaTynmka NONOXEHUSA KOSIeHYaToro
Bana.
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OcummorpaMMa BbIXOA4HOIo Haripsh>keHus gardnkKa roJIOXKEHNSA KOJIEHYaToro BaJsia.

JaTunk, ocumanorpaMma HanpsikeHus BbIXOAHOIO CMrHana KoToporo npmMeeneHa Bbille,
reHepupyeT OAVH UMMYNbC HanNpsXKeHns 3a oaMH 060pOT KosieH4YaToro Bana. BpemeHHom
NPOMEXYTOK Mexay ABYMS 6AvKailmMMmM TaKMMKM MMMynbCaMM Ha3biBaeTcs nepuogom. B
AAHHOM cnyyae, ABa cneaylowmnx oAnH 3a ApYyruM UMMynbca yaaneHbl Apyr oT Apyra Ha

7,4 peneHus Ha akpaHe ocuunnorpada rno ropnsoHTann. Onsa otobpaxxeHus AaHHOro
CUrHana Ha skpaHe BblbpaHa pa3BépTka (BpeMEHHOM NPOMEXYTOK Mexay KaXablM geneHnem
Ha 3KkpaHe ocuunnorpada no ropmsoHTann) 10 munnu CekyHa/neneHue, To eCTb

0,01 CeKkyHAbl. YMHOXWB KONMYECTBO AE/IEHMI COOTBETCTBYIOLEE NEPUOAY Ha 3HaYeHune
Pa3BEPTKM MOXHO MONY4YUTb YNC/IEHHOE 3HaYeHne nepuoaa NoBTOPEHMNSA CMrHana B
CekyHpax:

0,01*7,4=0,074 CeKyHA.

3Has 3HayYeHne ANUTENbHOCTU Nepuoaa NOBTOPEHUSA CUrHANa, MOXHO paccymTaTb, CKOMbKO
Takux NepuoaoB NpocneayeT 3a 04HYy CEKYHAY, TO eCTb YacToTy curHana B Mepuax. Anga
nepecyéta nepuoaa B 4acTtoTy, He0bx0ANMO pas3aennTb BbibpaHHbI BPEMEHHON NMPOMEXYTOK
(B naHHOM cnyyae 1 CekyHAa) Ha Nepuoa NOBTOPeHUs curHana (Ans AaHHOro curHana
0,074 CekyHA):

1/0,074=13,5 I'L.

Ecnu B JaHHOM cny4dae paccuuTaTb, CKOSIbKO TakuUX rnepuoaos rnpocneayeT 3a O4HY MUHYTY,
TO NONy4yeHHoe 3HayeHne ByaeT COOTBETCTBOBATbL YacTOTe BpalleHUsS KOMeHYaToro Basa B
obopoTax 3a MUHYTY. [Ina nepecyéta nepmoga B 4acToTy, Heo6XoamMMo pasaennTb
BblOpaHHbIV BpeMeHHOM NpoMexyTok (B AaHHOM criydae 60 CeKyHA) Ha nepuoj NoBTOPEeHUs
curHana (ansa gaHHoro curHana 0,074 CekyHpA):

60/0,074=810 O6/MUH.
Moao6HbIN pacyeT MOXHO OCYLLECTBUTb, pacrnonaras nbbiM ocumnnnorpadom, Ho HEKOTOpbIe

OCLI,VIJ'IJ'IOFpad)bI CNOCO6HDI paccynTbiBaTb " OTO6pa)KaTb yacToTy curHana B Nepuax nnu B
O6op0Tax 3d MUHYTY B aBTOMaTU4€CKOM UJIN MOJTYaBTOMaTUHECKOM pEXNME.
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Divice stmded, rmber of rged channels: 2 D
lMpumep pacyéta n oTObPaXKeHUs OCLN/IIOrPaghoM YacTOThbl BPALLEHNS ABUraTess B
O6opoTax 3@ MUHYTY B aBTOMaTM4YECKOM PEXUME Ha OCHOBAHMU CUIrHA/10B CUCTEMbI
3axuraHus.

RPM: — Tekyllas 4acToTa BpalleHNs KOJIEHYATOro Basa Asuratesiss B O60poTax 3@ MUHYTY.

AnuTenbHOCTb UMMYyJbCa.

ONnTenbHOCTb UMMYJIbCa — 3TO BPEMEHHOW MPOMEXYTOK, B T€YEHNE KOTOPOro CUrHas
HaXoAMTCS B @KTUBHOM COCTOSIHUU. AKTUBHOE COCTOSIHME — 3TO YPOBEHb HaMpPs>XXeHus,
KOTOPbIV BKJIKOYAET UCMONMHUTENbHbIA MexaHn3M (MpUBOAUT MEXaHW3M B AeAcTBuE). B
3aBMCMMOCTWN OT CXEMbl BK/TOYEHWUS UCMONHUTENBHOIO MeXaHM3Ma, akTUBHOE COCTOsIHUE
MOXET UMETb pa3/IMyHble YPOBHU HanpshkeHus, Hanpumep O BonbT, +5 BonbT, +12 BonbT...
Hanpumep, Hanps>keHne akTUBHOIO COCTOSIHUSI CUrHana yrnpaB/ieHUst 3N1eKTPOMarHUTHOM
¢opcyHKoW B 60NbLUMHCTBE CUCTEM YNpPaB/IeHUS ABUraTenemM TeopeTnyeckm pasHo O BonbT,
a NpakTUYecKn MOXeT konebaTbcs B AnanasoHe 0...+2,5 BonbT 1 6onee.
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[3{[5[54]| mosvr| 4.40 ms i
Change wertical offset {dhup or down amows) Device starded, number of input channets: | 1]

Ocuyunnorpamma HarpsKeHUs CUrHaaa yrnpassieHus: (popCyHKOM.
Impuls width: — gauTesibHOCTL UMMY/ibCa.

[na NnpuBeAéHHOro BbIlLE CUIHANa, AJIMTENbHOCTb MMMYJIbCa OTKPbITUS DOPCYHKM
COCTaBNSAET 4,4 neneHns Ha 3KpaHe ocumnnorpada no ropnsoHTanu, YTo Npu pasBEpTKe
1 munnun CekyHaa/neneHune cootTBeTcTBYeT 4,4 munnn CekyHabl.

CKBa>XHOCTb.

CKBa>XHOCTb — 3TO MPOLIEHT BPEMEHU OT rnepuoaa NOBTOPEHUS, KOrga CUrHasa HaxoamuTcs B
aKTUBHOM COCTOSAHUMN. CKBaXXHOCTb — OAMH U3 napaMeTpos curHanos LWMM (LUnpoTHO-
UmnynbcHaa Moaynauus).
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Ruzady

Device starded, number of input channets: | 0
OcuywmsiorpamMma Harpsi>KeHnsi curHasia yrnpasseHusi KaarnaHoM Xos10CToro xo4a.
Duty cycle: — ckBa>xHOCTb curHasia. CurHasn 67% BpeMeHU Haxo[nTCsl B aKTUBHOM
COCTOSIHUMN (B AaHHOM C/1y4ae 3Ha4YeHNE HaripsXkeHuss akTUBHOIro COCTOSIHUSI CUrHaJslia
coctasnifget ~1 BosibT);
Frequency: — yacrota cs1e40BaHns uMysibcoB. B faHHOM c/iydae coctassisaeT —100 epy.

CurHans! LLUAM npuMeHAOTCA ANSA YNpaBieHUs HEKOTOPbIMU UCMONHUTENbHbBIMM
MexaHusMamu. Hanpumep, B HEKOTOPbIX CUCTEMAX YNpaBfieHUsa ABuraTenem curHanom LM
NpMBOAUTCS B IENCTBUE 3/IEKTPOMArHUTHbIN KianaH XonocToro xoaa. KpoMe Toro, curHan
UMM reHepupytoT HEKOTOPbIE AaTUMKK, Npeobpa3oBbiBast BEUYMHY U3MEPSEMOrO
dur3nuyeckoro napameTpa B CKBaXKHOCTb.

3AC caMmoMHAYKUMMN.

34C (3nekTpo-Asmxywas Cuna) cCaMOMHAYKLMU — 3TO HaMNpshKeHne, BO3HMKatoLee
BCNEeACTBUE U3MEHEHUS 3HAUYEHUS BEIMYMHBI MAarHUTHOIO NONSt U/UNK ero HanpasfieHUs
BOKPYI 3/1EKTPMYECKOro NPoOBOAHNKA. B cyyae BbICOKOM CKOPOCTUM U3MEHEHUSI BESTUYMHDI
MarHWTHOrO NONst BHYTpU coneHomaa (06MOTKa 3M1EKTPOMArHMTHOrO pene, 3/1eKTPOMarHUTHOM
hopCyHKM, KaTYLWKN 3aXKUTraHWUs, SNEeKTPOMarHUTHOrO AaTunKa YacToTbl BpaLleHuns)
HanpshkeHne 3C caMOMHAYKUMN MOXET AOCTUraTb AeCATKOB/TbicsiY BonbT. BennumHa
HanpshkeHna 34C caMOMHAYKUMN 3aBUCUT B OCHOBHOM OT MHAYKTUBHOCTM 06MOTKM U
CKOPOCTU U3MEHEHUS BENIMYMHBI MarHUTHOrO NoAs. g 3N1eKTPOMarHUTHbIX MCNOMHUTENbHbIX
MEeXaHW3MOB, BEIMYMHA MarHUTHOrO Nofsi Hanbonee 6bICTPO M3MEHSIETCS NPU ero
paspyLeHnn, TO eCTb NpU BbICTPOM OTKIIOYEHUM HAMNPSHXKEHUS MUTAaHUS ColeHoMAa.

B HekoTopbIx cny4dasx, adpdekt 34C caMONHAYKLMWN HEXenaTeneH, U NPUMEHSIIOTCA Mepbl
0N €ero yMeHblleHUS/yCTpaHeH s. Ho HEKOTOpbIE 3NEKTPUYECKUE LIENU CNPOEKTUPOBAHbI
Tak, 4To6bl NONY4YUTb MakCUMarnbHbIi Benieck 3A4C caMOMHAYKLUMKU, HAanpuMep, cuctema
3a)XUraHnsa 6€H3MHOBOro ABUraTens.
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OcummorpaMMa Haripsi>kKeHns Ha BTOpM‘-IHOVI obmoTke KaryLiKn 3a>kKnraHus 6eH31HOBOro
ABUrartesis.

A: — 3Ha4yeHue Harips>keHus1 B MOMEHT BPEMEHU yKaBaHHblﬁ mapkepom. B gaHHoM criydae
COOTBETCTBYET Harips>keHUKO 3/4C caMounHAagyKynn BTOpM‘-IHOVI 06MOTKM KartyLKn 3a>KnraHus
OrpaHN4YeHHOMY Haripsi>keHnem I'IPO6OFI CBeYu 3axunraHuns n coOoTBeTcTsyeT 8,3 Kin/io BosibT.

HekoTopble CUCTEMbI 3aXKUraHMsa NpU HaNpsXXeHu NuTaHusa 12 BonbT cnocobHbl pa3BuBaTh
HanpsxeHne 34C camomHaykumu o 40-50 Tbicad BonbT.



