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3. JIEKTPOHHO-JIYYEBOHN OCIIULJIOT PA®D

Lenb paboThl — U3yYeHUE CTPYKTYPHOU CXEMBI M IPUHITUMA JEHCTBUS
3JIEKTPOHHO-JIY4€BOIr0 OCHMIIIOrpada, noJyuyeHUe HaBbIKOB ITPOBEJIEHUS OC-
HOBHBIX OCHIIJIIOrpaQUUeCcKUX U3MEPEHUH.

3.1. IpuHIMn AecCTBUS U CTPYKTYPHAsA CXeMa YHHBEPCAJbLHOI0
3JIEKTPOHHO-JIY4eBOro ocuuuiorpaga

OnexTpoHHO-Ty4YeBO# octuiorpad (3J10) — npubop, npeaHa3HauYEeHHbIN
JUTS CCIIeTOBaHuUs (POPMBI M U3MEPEHHSI aMILTUTYTHBIX ¥ BPEMEHHBIX MTapaMeT-
POB BJIEKTPUUYECKUX CUTHAJIOB.

OcHoBHbIM 351eMeHTOM DJ1O sBIISIETCS AJEKTPOHHO-Ty4YeBasi TpyOKa C
AJIEKTPOCTATUYECKUM YIIpaBiieHueM J1ydoM. M3o0paxenue Ha skpane DJIT co-
3AETCs IYYKOM 3JIEKTPOHOB, UCITYCKAEMBIX 3JIEKTPOHHOM mymikoit. Ciioil jito-
MUHO(Opa MOTJIOMAET JEKTPOHBI U MIPE00pa3yeT UX SHEPTHUIO B BUTUMOE U3-
Jy4YeHHe, co3aBasi PKyI0 CBETAILYIOCS TOUKY Ha SKpaHe. /[Be mapbl OTKIOHS-
omuXx m1actiH JJIT u3MeHsroT HanpaBiaeHne MpoETa JIyya, MEHssl KOOpIUHA-
ThI TOYKH B TOPU30HTAJIBHOM M BEPTUKAIBHOM IIOCKOCTAX. Ha skpane DJIT
peIyCcMOTpeHa mKana, cocrosiias u3 8—10 neneHwuii mo BEpTUKAIN U TOPU30H-
TaIH, KaKI0€ U3 KOTOPBIX pa30UTO Ha 5 IPOOHBIX JIEICHUI, a TAK)Ke BCIIOMOTa-
TeJbHAs pa3MeTKa JJisl OTpe/eIeHHs XapaKTepHbIX ypoBHel curnana — 0, 10,
90, 100%.

HccnenyeMblii cUrHa MoAa0T Ha BXO/[ KaHalla BEPTUKAIbHOIO OTKJIOHE-
Hus (Y). Tam OH yCHITUBAETCS U TIOABOJUTCS K BEPTUKAIBHO OTKIIOHSIOIIUM
wiactuHaM. HanpsbkeHue, cMeniaroniee 1yd Ha | 1eJieHne mIkaibl, orpenesseT
MacTaOHbIA KOA(DPUIIMEHT OCUUIUIONPaMMBI IO BEPTUKaAIU. Ero Ha3pIBaloT
koappuyuenmom omrnonenusi 3J10 (Kp). PazmepHocTh KO3 dHUIIHEHTa OTKIIO-
HeHus B/oen.

Curnain, kak Qynkust Bpemern U = f (t), nzoOpakaeTcst Ha oCIUILIO-

rpaMMe B PSAMOYTOJIBHOM (JI€KapTOBOI) cucTeMe KOOpIUHAT, aOCIIMCCOM KOTO-
pOY ABJISAETCS BpEMs, a OPAUHATON — MTHOBEHHOE 3HaUYeHue curnania. s no-
JTy4eHHs] paBHOMEPHOI IIKaJIbl OCH BpEMEHU HEOOXOAUMO, YTOOBI JIyd OTKJIO-
HSUJICS B TOPU30HTAJIIBHOM HAIPABJIEHUH C IIOCTOSHHOW CKOPOCTHIO. [l 3TOr0
Ha TOPU30HTAIBHO OTKJIOHSIOIINE IUIACTUHBI ITOJA0T JIMHEMHO U3MEHSIOIIEECS
(munoobpa3Hoe) HamnpsbkeHue. B pe3ynbraTe TpaekTopus ABUKESHHS JTyya Ha
’KpaHe 00pa3zyeT OCHIIIIIOrPaMMy, OTOOpakarollyto GopMy HCCIEAYEMOTO CHUT-
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Haia. CKOpOCTh MepeMenIeHus JIyda 0 TOPU30HTAJIU ONPENENSIET BTOPOM Mac-
ITa0HBIH KOA(GGUIUEHT OCIUILIOrpaMMbl - Kodddunuent pa3séptku (Kp). Ero
Pa3MEepHOCTh c/0en, mc/0el, MKc/0e.

CTpykTypHas cxeMa yHUBEPCAIbHOIO OJHOKAHAJIBLHOTO ocuuiorpada
npeacrasiieHa Ha puc. 3.1. Ona BriIt09aeT B ce0s KaHambl BepTUKaIbHOTO (Y) 1
ropu30HTaILHOTO (X) OTKIOHEHUS, KaHaT Z, CITy X allui JJIs1 MOAYJISLINH SIPKO-
CTH JIy4a, 3IEKTPOHHO-ITy4YeBYI0 TpyOKy (DJIT), a Takke kanubOpaTop. B cocra-
Be DJIT mpexycMoTpeHa 3JeKTpOHHAs MyIIKa, coaepxkanias karoa K ¢ HUThIo
Hakalia, MoayssiTop M u cuctemy (pOKyCUPYIOIIMX U YCKOPSIOMUX aHOIOB Al,
A2 u A. DnexTpoHHas nymika GOpMUpPYET Y3KUN My4OK 3JIEKTPOHOB, MIIOTHOCTh
KOTOPOTO PEryJIUPYIOT HallpsbkeHueM Ha Moayisitope M. Ilpu sTtom mensiercs
APKOCTh OCLIMJUIOIPAMMBI. YTIPaBJIEHUE MTOJO0KEHUEM JTyda Ha dkpaHe DJIT
OCYILECTBIISIIOT MMOJAYEN OTKIOHSIOIINX HANPSLKEHUHM Ha Mapy B3aUMHO Iep-
NEHAUKYIISIPHBIX MJIACTHH.
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o DC (OTKpBITHIif)
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Puc. 3.1. CtpykTypHas cxeMa YHUBEPCAIbHOTO ocuuiuiorpada

Ha puc.3.1 npeacrapieHa CTpyKTypHas cxema oonokanaivroz2o IJ10, mos-
BOJISIIOIIETO HAOMIOAATh TOJIBKO 1 curHami. J{ns HaOmroaeHus Ha SKpaHe OCITUII-
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JIOTPaMM JIBYX CUTHAJIOB MPUMEHSIOT 08YXKAHAIbHblE OCUMIIOTpadbl, B KOTO-
PBIX UCHOJIB3YETCS KOMMYTAalUsl CUTHAIOB Tiepe noaaueit ux Ha DJIT. Ilpu
3TOM CTPYKTypHas CXxeMa OocIiiorpada coaep XUt ABa KaHaiaa BEpTUKAIBLHOTO
oTkioHeHUs Y1 u Y2 1 KoMMyTaTop, KOTOPBINA MO3BOJISET MOAATh Ha OTKIIOHS-
IOLLME MJIACTUHBI Y MOOYEPEAHO CUTHAIBI 000MX KaHAJIOB.

3.1.1. Kanan éepmukanvHo20 OMKI0HEHUA

Kanan BepTukambHOro oTKIOHEHHS (Y) CIYXKHUT JUIsS PETYIUPOBKH aMILIH-
Tybl CUTHaIA (YCHJICHUS MW OCJIa0JICHHS) 10 YPOBHS, JOCTATOYHOTO JISI OT-
KJIOHEHHUS Jiy4ya Ha Bech dKpaH. KaHan BkitoyaeT B ce0s1 KaTMOpOBaHHBIN aTTe-
HIOATOP, MMPEABAPUTEIIBHBINA YCHIIATEIb, JIMHHUIO 33JICPKKH M OKOHCUHBIN YCHITH-
Teb Y.

Ha Bxone kanana Y ycraHoBieH nepekitodarenb S1. OH umeer 2 OCHOB-
HBIX MTOJIOKEHUS: pSKUM omKkpbimozo Bxoaa (auri.- DC, Direct Current), B ko-
TOPOM CHUTHAJI HETIOCPEICTBEHHO MOCTYIAET Ha BXOJI aTTEHI0ATOPa; PEXKUM 3a-
kpvimozo Bxonaa (anri.-AC, Alternating Current), B KOTopoM CHTHAJT TTOJIal0T
Yyepe3 pa3AeIUTeIbHbBIN KOHACHCATOP, HE MPOIYCKAIONMINN €ro MMOCTOSTHHYIO CO-
cTaBisoNyt0. B 6onpmmHcTBe DJI0 HMeeTcst U TPEThe MOJI0KEHUE TEPEKITIO-
gatemst — GND, B koTropoM Bxoa ociimiuiorpada 3aMbIkaeTcs Ha 00IIniA TPOBO/T
(Hy7eBO#l curHal). ATTEHIOATOP CIYXKUT JJI CTYNEHYATOU PETYIUPOBKHU KOAD-
¢unmenta otkioneHus (Kp) Ha sxpane DJ10. Jlanee ypoBeHb CUTHAA YBEIH-
YUBACTCS MTPEABAPUTEILHBIM IIMPOKOIOJIOCHBIM ycuauTeneMm. B Hem npeny-
CMOTPEHBI TUTAaBHBIC PETYIMPOBKHU MacIiTaba n300payKeHHsI K CMEIIICHUST OCITHJI-
JIOTPaMMBI 110 BEPTHKAIIA PYIKOH J.

Jluaus 3amep KKy 00ecIeurnBacT Mmogavy UCCIeIyeMOTO CUTHAJIA Ha BEPTH-
KaJIbHO OTKJIOHSOTME T1acTuHbl DJIT ¢ HebombIIoN 3a1epxkKoi t;73 oTHOCH-
TEJIHHO Hauaja pa3BEPTKU. DTO TO3BOJISIET B PEKMME BHYTPEHHEH CUHXPOHHU3a-
1uu/3ammycka HaOJIF01aTh HAYaIbHBIM yYaCTOK CHrHaIa (HarpuMep, GPOHT UM-
yJIbCa).

OxoHEYHBIH yCUIHTENb Y YBETUIMBACT CUTHAI IO YPOBHS, ITO3BOJISIOIICTO
MOJYYUTh IOCTATOYHBIN pa3Mep CUrHaja o BepTukaiu Ha 3kpane DJIT. Kpome
TOTO, OKOHEUHBIN YCHIIUTEIh 00ECIIEYMBACT COTIIAaCOBAaHUE BBIXOAHOTO COIPO-
TUBJICHUS KaHayia Y ¢ EMKOCTHBIM XapaKTepoM Harpy3ku (OTKIOHSFOIIHX T1Jia-
cTuH Y). DTO MO3BOJISET PaCIIMPUThL YaCTOTHBIN Juama3oH ociuniorpada. Ka-
Hasl Y UMeeT CHMMETPUYHBIHN («mapada3Hbiii») BBIX0 OTHOCUTEIBHO O0IIEro
npoBoja. CHMMETPpUYHOE MOJKIIOUYEHKE MTO3BOJISET YCTPAHUTD UCKAXKEHHS OC-
IIUJUIOTPaMM, BO3HHUKAIOIIEE M3-3a TTApPa3uTHOW €MKOCTH MEXTy TUTACTUHHAMHY H
KOpITyCOM MpHuoopa.



3.1.2. Kanan zopuzonmaibhozo omkioHeHUus

[Tpu nomonm ocuuiorpaga MoKHO HaOJII01aTh pa3IMYHbIE BUJIbI CUTHA-
JIOB — IEPUOJINYECKHE, CITydalHbIE, IOBTOPSIOIIMECS HEIEPUOAUYECKUE U O~
HO4YHbIE. Ecii CHUrHaim nepuoAndeCKU, I MOBTOPSIOIIUICS, TO OCLIUILIO-
rpaMma KaxJaou KoUK CUTHaa (KaJap u300pakeHus) JOKHA HAXOJUTHCS B
OJIHMX U TEX K€ TOUKax 3KpaHa. Takum oOpa3om jiyu OyzieT npoderaTh Ha
DKpAaHE MO OJHOU M TOM K€ TPACKTOPHUM Ha KaXKJbIM X0 pa3BEPTKU. B npoTus-
HOM CJTy4dae Kajpbl OyayT CMEIIAThCsl BO BpeMeHH (M300pakeHue Oyaer «oe-
xKaTb»). B ciiyuae Habm01eHUS IEPUOIUYECKOTO CUTHAIA B A8MOKolebameb-
Hom pexume DJI0 ycrnoBre HEMOABMKHOCTH N300pakKeHHs Ha 3KpaHe — paBeH-
CTBO WJIM KPAaTHOCTb [IEPUO]Ia MOBTOPEHUSI UCCIIEyEMOro CUrHaia T u nepuona
passEpTsIBatowero Ty HanpspKeHus Ty /T =n,tmen=1,2, 3... Boarcoywem pe-

YKUME TS HETIEPHUOTUICCKUX TTOBTOPSIIOIIMXCS CUTHAJIOB YCIIOBHEM HETIOBM)KHO-
CTHU SIBJISIETCS 3aITyCK TeHepaTopa pa3BEPTKU B MOMEHT BPEMEHH, COOTBETCTBYIO-
WA WIKM HadaJly UCCIIEelyeMOT0 CUTHAJIA W MTPUXO0/Ty BHEITHETO CUTHAJIA 3aITyC-
ka. J[s11 HenmoBTOpstonUXCs (Cy4ailHbIX) CUTHAJIOB HEMOABUYKHOE N300paxe-
HUE MOJYyYNUTh HE yIaércs. B 3TOM ciydae UCnoyib3yr0T OJHOKPATHYIO pa3BEPT-
Ky ¢ (hoTtorpadrupoBaHUEM MOJIyIaeMON OCITAIIIOTPAMMEL.

Kanan ropuzoHTanbHOro oTKIIOHeHHs (X) MpeIHa3HaueH I CO3IaHus
JIMHEWHO HApaCTAIOIIEro MUJIO00PAa3HOTO HANPSHKEHUs pa3BEPTKU. OH BKIIOYA-
eT B ceOs:

® yCTpOMCTBO cMHXpoHM3aluu U 3amycka (YC3);

® TEHEpPATOP Pa3BEPTKY,

® OKOHEYHBIH YCWJINTENb KaHaja X.

B 2JIO npexycMarpuBarOT BO3MOKHOCTh OTKJIOHEHUS Jy4a 10 TOPU30HTA-
JI¥ BHEIITHUM CHTHAJIOM, TIoJ1aBaeMbIM Ha BX0O X («pexum XY»).

YerpoiictBo cunxponusaruu u 3amycka (Y C3) npennasHadeHo st Gop-
MHUPOBaHHUS KOPOTKHUX UMITYJIBCOB 3aIyCKa reHepaTopa pa3BEpTku Us(t) B ompe-
JIeJICHHBIC MOMEHTBI BPEMEHH, CBSI3aHHBIE C BXOJIHBIM CHUTHAJIOM Ug(t), CHTHAIIOM

BHEITHEW CUHXPOHHU3AIIUHM Uext(t), MJIH HAMPSHKEHUEM CETH MUTAHUS Uline(t), (pHC.
3.2).

[lepekmtouatens S2 MO3BOJISIET BBIOMPATh CUTHAJI, UCTIOJIb3YEMbIN B Kaue-
CTBE MCTOYHHUKA JIJIsl CHHXPOHU3ALMK/3aycKa. B 3aBUCUMOCTH OT MOJI0XKEHUS
NEPEKITI0YaTENs] BO3MOXHBI HECKOJIBKO PEKUMOB padoThl Y C3:

® BHYTPCHHsIS1 CHHXpOHH3aIwms/3amyck ot kaHaioB Y1 (CH1), umu Y2
(CH2);



® BHENIHsIS CHHXPOHHU3AIIMA/3aIMyCK CO BXOJa BHEIIHEH CHHXPOHU3AINN
(Ext);

e cunxponu3anus oT cetu mutanus 50 I'ry (Line);

Jnis hopMUpOBaHHS UMITYJIBCOB CHHXpOHM3aIiu/3amycka Us(t) B xapak-
TEPHOH TOYKe CUTHajIa ((PPOHT, CHal, IepeceUCHHE HYJIS) UCTIOIb3YIOT PEryJIH-
POBKY YPOBHSI TOPOTOBOT0 HanpsbkeHus pyukoit YPOBEHD (LEVEL). Dto
HarpsHKeHUe B BXoaHou curHai Y C3 ¢ mepekirodarenis S2 MOCTYMaT Ha BXOT
cxeMblI cpaBHeHUS (kommnapaTtopa). OH BbIpabaThiBacT UMIYJbC Us(t) B MOMEHT
PaBEHCTBA 3TUX JIBYX HampsbKeHHM (cM. puc.3.2, a). [loisgspHoCTh HMITyJIbCa 3a-
BHCHUT OT HarpaBJiCHUS N3MEHEHHS CHUTHAJIA B TOUKE paBeHCTBA. [Ipy mooxu-
TEJIBHOM Tiepenajie curHana (ppoHT, aHrL.- Positive edge) dopmupyeres moio-
KUTEIbHBIN UMITYJIbC, TIPU OTPUIIATEIIFHOM TIepenajie curHaia (CIa, aHrJl.-
negative edge) — orpurnarensHbiii (cM. puc.3.2, 6). s BeiOOpa HYKHO# IMOJISIp-

HOCTH UMITYJILCOB HMCITONIB3yeTcs nepekimouareas SLOPE (+)/(-), miun £ ¢
BBIX0/1a 0JI0Ka CHHXPOHHU3AIMH U 3aIIyCKa UMITYJIbChI IOCTYIAIOT Ha TEHEPATOP
pa3BEPTKHU, KOTOPHIH, B CBOIO 04Yepe/lb, BhIpadaThIBACT MUI000pa3HbIH CUTHAI
pa3BepTKH Up(1).
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Puc. 3.2. BpemeHnHas tuarpaMma HampspDKEHUH YCTPOHCTBAa CHHXPOHU3AIMK U TeHepaTopa
pa3BEPTKHU B aBTOKONIEOATETLHOM pEXUME (), B )KAyIIeM peskume (0) 1 B pexxuMe pydHOTO
OJIHOKPATHOTO 3amycKa (B)

B pexume snympenneii cunxporuzayuy UIMITyJIbCbl (POPMUPYIOTCS HEMO-
CPEIICTBEHHO U3 UCCIIEAYyEeMOro CUTHaja, MOCTyNaouero u3 kaHana Y uepes
YCWINTEIb CUHXpOHU3aIMK. M300paxenue curiajia HaunHaeT GopMHUpPOBATHCSA
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Cpa3y Ioclie OsBICHUS UMITYJIbCa 3amycka (C HeOOIBbIINM BPEMEHHBIM CJIBU-
roM 173, 00yCIIOBIIEHHBIM Pa0OTOM JTMHUM 33A€P>KKH B KaHaie Y) (cM. puc. 3.3,
a). B pexxume suewinell cunxponuszayuy UCTIONB3YETCsl CUTHAI, OCTYAIOIIUI €
OTAENBHOTO BX0/a, 0003HayaemMoro Ext unu «srewnsaa cunxponuzayusay». B stom
cllydae OCIMIUIOTpaMMa MOKET OBITh CMEIIIEHA B IICHTP dKpaHa B ClIy4ae, eciu
BHEIIHUIN CUHXPOMMITYJIEC OTIEPEXKaeT MOSBICHIE CUTHAJIA HA BPEMS 3aJCPIKKH
ts (puc. 3.3, 0).
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Puc. 3.3. PaboTta pa3BEPTKH B pa3IUIHBIX PEKUMaX

['enepatop pa3BépTku HopMHUPYET KYCOUHO-TUHEIHOE HANPSXKEHUE «ITU-
71000pa3Hoi» (HOPMBI, UCTIONIB3YEMOE AJIsl TOPU30HTAIBHOIO OTKJIOHEHUS JIyya.
OTOT CUTHAJI COCTOUT U3 TPEX YUACTKOB — NPAMO20 X0Ja, 00pamuo20 Xo1a pas-
BEPTKU U y4acTka 6noxkuposku (puc.3.4). I[lapamerpamu HanpsbKeHUs: pa3BEPTKU
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Puc. 3.4. BpemenHas nuarpamMMa HanpspKeHUsI TeHepaTopa pa3BEPTKH

X044, BpCMCHHU 6JIOKHpOBKI/I t6J'I B aBTOKONIEOATEIEHOM PCKHUMC HAIIPAKCHUC

Pa3BCPTKU UMCCT IICPUO ITIOBTOPCHHA Tp . Hauano Pa3BCPTKH IIPHU BBIIIOJIHCHUH

YCJIOBUSI HETIOJIBU>KHOCTH U300paKEHUs JOJKHO COBIA/IaTh C UMITYJIBCOM 3a-
nycka Us(t), moctynaromum ¢ YC3. [ToaToMy IS TOTYYCHHS YCTOMYHUBOTO
U300paKeHHsI HEOOX0UMO, YTOOBI A0 MPUXOa CIECIYIONIEr0 UMITYJIbCA 3aITyC-
Ka reHepaTop pa3BEPTKU 3aBEPIIUII pabOTy U HAXOJIUJICS B COCTOSIHUH OJIOKH-
POBKH.

IIpsiMoii X0 pa3BEPTKH — OTPE30K BPEMEHU lpy, , 32 KOTOPBIU dbopmupyer-

csl M300pakeHue uccieayeMoro curana Ha skpane DJIT. Hanpsokenue Ha BbI-
X0JIe TeHepaTtopa pa3BepTku nuHeiHo HapactaeT oT 0 mo Up Ilpum stom myu
PaBHOMEPHO MEpPEMEIaeTCs OT JIEBOrO Kpas 3KpaHa [0 IpaBoro. B 3To xe Bpe-
Msl C TeHepaTtopa pa3BEPTKU Ha KaHal Z MOJNAETCA MPSMOYTOJIbHBIA HMMITYJIbC
noJicBeTa n3odpaxeHus. B reneparope pa3zBEPTKU OCYIIECTBISIETCS IUCKPETHAsS
pEryaupoBKa JUIMTEILHOCTH MPSIMOro Xoaa (a 3HauuT u Kod(hduimeHTa pas-
BEPTKH). [IpenycMoTpena u rninaBHasi HeKanuOpoBaHHAs PETyJIMPOBKa.

OOpatHbIit X0 — HEOOJIBIIION OTPE30K BPEMEHHU, B TEYECHUE KOTOPOTO JIyd
«BO3BpAILAETCSI» U3 KPAWHETO MPABOTO MOJOKEHUS B KpaliHee JieBoe. Bo Bpems
obOpatHoro xona JDJIT 3amepTra oTpUIIaTEIBHBIM HANPSHKEHUEM Ha MOJIYJIATOPE
(peXuM TaleHus Jiyda) u n3oopaxenue Ha skpane DJIT oTcyTcTByeT.

Bpewms O61mokupoBkH — nay3a B paboTe reHepaTopa pa3BEPTKU 10 MOMEHTa
npuxoja CIeAyIOIIEero UMITyJbca 3anycka. B 0JJHOKpaTHOM U KIIYIIEM PEXUME
reHepaTop OyAeT GJIOKUPOBaH JI0 TE€X MOP, TOKA HE MOSBUTCSA UMITYJIbC 3aITycKa.

B 2JIO ucnons3yior cneayome pexuMbl padoThl TeHepaTopa pa3BEPTKU:

e aBTOKOJIcOaTenbHbIN (AUtO);



o sxaymumid (Normal);

e onHOKpatHBIH (Single seq).

B oonokpamnom pexume renepaTop pa3BEPTKU 3aIlyCKAETCS TOJBKO OJMH
pa3 nocJje HaKaTus KHOMKY 3aIlyCcKa Ha MaHeNu Iprubopa WM MocIie MoayyYeHus
uMIybca 3amycka Us(t) (cm. puc.3.2, B). OcuusuiorpaMMa CTPOUTCS BCETO OJIUH
pa3 ¥ UMEET MaJyIo IJIUTEIBHOCTh CYIIECTBOBAHUS HA DKPAHE, PaBHYIO BpeMe-
HU mocjecBeueHus sroMmuHodopa. g pukcanmu Takux n300paskeHUN UCTIOIb-
3y10T (pororpadupoBanue ¢ OOIBIION BHIAEPKKON U CO CIIEIUATBHBIM TYOYCOM
JUISl yCTpaHEHUs 3aCBETKU SKpaHa. OJHOKPATHBINA PEXKUM HCIOJIb3YIOT JJIs C-
CJIEIOBaHUS OJMHOYHBIX CUTHAJIOB, PEAIM3aUI CIIy4ailHbIX U IIyMOBBIX CHT-
HaJIOB.

B sicoyuem pexxume nmuitooOpas3Hble UMITYIBCHI Uy (t) hopmupyroTes kax-
JBI pa3 Mmocie MOCTYIUICHHUs] UMITyJIbca 3ammycka. Eciau uMnyibebl 3amycka Obl-
a1 cpOpMHUPOBAHBI B OTHUX M TEX K€ TOUKAX KaXKJ10M KOMHUU CUTHAJIA, TO U300-
pakeHHe Ha 3KpaHe OyAeT HenoABWKHO. [Ipu 0TCyTCTBUM UMITYJIBCOB 3aIycKa
TeHEPATOP Pa3BEPTKU HAXOJUTCS B COCTOSIHUM OJJOKMPOBKHU U M300paKeHHUE Ha
JKpaHe OTCYTCTBYET. Takoil pexuM UCIOJIb3YIOT MPU UCCIEIOBAaHUN HENEPHO-
JUYECKUX TOBTOPSIIOIIMXCS U MIEPUOINYECKUX CUTHATIOB C JIFOOOM CKBa)>KHOCTBIO
(cooTHOIICHNEM TTEPHOAA U JTUTCIBHOCTH).

B asmoxonebamenvrnom pexume npu OTCYyTCTBUU UMITYJIbCOB 3aITyCKa Te-
HEpaTop pa3BEPTKU MEPEXOIUT B PEKUM aBToreHeparopa. Curnan pa3BEpTKu
Up1(t) bopmupyeTcst HerpepbIBHO C MEPUOIOM, HECKOIIBKO 00JIee IUTUTEILHOCTH
MPSIMOTO X074, YCTAHOBJICHHOTO B COOTBETCTBUU C BHIOPaHHBIM KO3 hUIIMECH-
TOM pa3BEPTKHU. JIMHMUSA pa3BepTkH Ha skpaHe DJIO nmpu 3TOM CylIecTByeT Bee-
r71a, He3aBUCUMO OT BHUJ1a CHHXPOHM3AIMK/3amycka. ABTOKOIe0aTeNbHbIHN pe-
YKUM UCIIOJIb3YIOT JI HAaOMIOAEHUS IEPUOINYECKUX U TTOCTOSIHHBIX CUTHAJIOB, a
TaKXe JUIA HAOJIOACHUST OTHOAIOMICH ITYMOBBIX U CITyYaifHBIX CUTHAIOB («IIIy-
MOBO# TOPOKKW»). OH SIBJISIETCS OCHOBHBIM PEXHMOM Pa0OThI TeHepaTopa pas-
BepTku DJIO.

OxoHEYHBIN YCHIIUTEND X YBEINYUBACT aMIUIUTY/y HANpsSHKEHUs Pa3BEPTKU
JI0 YPOBH:1, 00€CIIEUHBAIOIIETO OTKIOHEHHUE JTy4ya Ha Bech 9kpaH. OH TakxKe peasu-
3yeT CUMMETPUYHYIO MOAavy HaNpsHKEHHsI HA TOPU30HTATIbHBIE OTKIOHSIOIIE
IUTACTHHBI, KaK B KaHase Y. B OKOHEUHOM yCUIIUTENE NPENYCMOTPEHA IIaBHAs! pe-
I'YJIMPOBKA CMEIIEHHUS! OCHMIIONPAMMBI IO TOPU3OHTANIN PYUKOH <.

B ocrimmiorpadax 0ObI9HO UMEETCS pedrxcum pacmsaxicku pa3BEPTKH 3a CUET
YBEIUYECHHS aMIUTUTYIbl HANPSKEHUsI Pa3BEPTKU B OKOHEUHOM YCHIIUTETIE.
OOBIYHO UCTIONB3YIOT PacTHKKY B 10 pas (pexum «x10»). [Ipu sTom gacTth oc-
IUJUIOrPpaMMBbl, Haxozsiascs B ueHtpe skpana JIT, nabnrogaercs B yBenu-
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YECHHOM MacIITade 110 OCH BpeMeHH («BPEMEHHOE OKHO»). B pesknMe pacTskku
YCTaHOBJICHHBIN KO3 PUITEHT pa3BEPTKH yMeHbIaeTcs B 10 pa3. DToT pexxum
yI0OHO MCTIOIB30BATh VISl M3MEPEHUS JUTUTEIILHOCTH TIEPEXOTHBIX IMPOIIECCOB,
JUTUTEIIHFHOCTEN (PpOHTA U Cpe3a UMITYIIHCOB.

B 6onpmmacTBe DJIO mpemycMaTpruBaOT BO3MOXKHOCTD TOJIa4id HA OKOHEY-
HBIM ycuiuTe b X BHEMHUX CUTHAIOB (XY-pedicum) ¢ TIOMOIIBIO TIEPEKITF0YaTeN s
S3. 'eneparop pa3BEPTKHU MPU STOM HE UCIIOIB3YETCH.
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3.1.3. Kanan apkocmu Z, kanuépamop u 0onojinumeibHoe
ooopyooesanue

Kanan Z ycunuBaeT MMITyJbChI, OCTYNAIOLIME OT F€HepaTopa pa3BEPTKU
Ha MonyJaTop DJIT. DTu uMIynbChl 00€CEYUBAIOT MTOICBETKY TPACKTOPUU JTy-
Yya BO BpeMsl MPSAMOT0 Xo0Ja pa3BEPTKU BO BCEX peKUMaxX pabOThI reHepaTopa.
OOpatHbIf X0[ JIyda — CIpaBa HaJIEBO — OCTAETCs HEBUAMMBIM (TallleHue oOpart-
HOTo Xx071a). B HekoTophix ocumsuiorpadax Ha yCHIMTEIh KaHana Z MOTYT TO-
JABaThCsl TAK)KE BHEIIHUE CUTHAJBI JUI MOAYJSLMUU SPKOCTU OCLHILIOTPaAMM,
Wi (popMHUPOBaHHS BPEMEHHBIX SPKOCTHBIX METOK.

KanubpaTop BbIpabaThiBaeT CUTHAJ ¢ U3BECTHBIMU MapaMeTpaMu, HEOOXO-
JUMBII 111 KOHTPOJISL U KaJuOPOBKM MaclITaOOB KaHAJIOB BEPTUKAIBHOIO U TO-
PU3OHTAJILHOTO OTKJIOHEHHs Jy4da. OOBIUHO 3TO NEpUOAHMYECKas MOCIen0Ba-
TEJIBHOCTh MPSMOYTOJbHBIX UMIYJIbCOB (MEaHApP) C M3BECTHBIMU aMILIUTYI0M

U, ¥ 9acToToi.

JIJIs1 KOPPEKTHOTO MOAKIIFOUEHHUsT OCIIIIIOrpada K ICTOYHHKAM CUTHAJIOB B
KOMIUIEKTE ¢ OCHMLIOrpad)oM IOCTaBIACTCS BBIHOCHOW Imyn (mpoOHHK). OH
MPEJICTaBISIET COO0H BHIHOCHOW JIEMTENh HAMPSHKEHUS, COSAMHEHHBIN CO BXO-
oM ocruniorpada rudokum kadenem (puc.3.5).

x1
— x10

S — - | R —

Pucynok 3.5. Ocumsiorpaduueckuii mpoOHUK
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[TpoOHUK 3aKaHUYMBAETCS OCTPHIM HAKOHEYHUKOM MJIS MOAKIIOYEHHUS OC-
muutorpadga B pa3UyHbIe TOYKH HCCIEAYEeMOW cXeMbl. sl MOAKITIOYeHHS K
00IIeMy TIPOBOY CXeMBbI («3eMJIs») UCTIOIB3YIOT KOPOTKHIA OTPE30K MPOBOJA C
32)KUMOM THUTIAa «KPOKOIWI». Ha HaKOHEYHHK MOXKHO HAJIETh Pa3IUYHbBIC 3a)KH-
MBI 15 pukcanuu mpoOHKKa B cxeme. Ha kopmyce mpoOHHKa MpeaycMOTpeH
nepeKITouaTeNb aenuTens Hanpsbkenus x1/x10. B pexxume x1 curHan mepema-
ércst Ha BxoJ ocimniorpada 6e3 usmenenuit. B pexume x10 BxogHOe Hampsi-
xeHue ymenbpmaetcs B 10 pa3. [Ipu stom B 10 pa3 yBennauBaeTcsi BXOJHOE CO-
MPOTUBJICHHUE U CYIIECTBEHHO YMEHBINACTCS BXOJHAS EMKOCTh MTPOOHUKA.

3.2. OcHOBHBIE NApaMeTPhl YHHUBEPCAJIBLHOI0 OcuuIorpaga

Pabouas uwacmo sxkpana — 4acTh SKpaHa, B Ipejiesiax KOTOpOH HOPMHUPOBa-
Hbl OCHOBHBIE MOTPEMTHOCTA M3MepeHus. OHa, KaK MpaBUIIO, COBNANAET C Mpsi-
MOYTOJIbHOM 1IKajaou, HaHecEHHoM Ha DJIT.

Ilonoca nponyckanus kanana Y — quana3oH 4acTOT, OTPAaHUYEHHBIN CBEPXY
BEpXHel rpaHnuHON yacToToi f, , Ha KOTOpOIl pa3Mep OCHMILIOrpaMMbl TapMo-

HUYECKOTO CUTHAJA criaaaet 1o ypoBHs 0.707 oT ee 3HaYeHNUS HA HU3KOW YacTOTE.

Bpemsa napacmanus nepexooHou xapakmepucmuxu kanaia Y — UHTEpBaI
BPEMEHHU, B TEYEHUE KOTOPOrO TMEPEeXOJHas XapaKTEepPUCTUKa (M300pakeHUe
CKauka HanpsbkeHus) Hapactaet oT ypoBHs 0,1 1o ypoBHs 0,9 yctaHOBUBILIETO-
cs 3Hayenus. Bpems Hapacranus t; CBA3aHO C BEpXHEH IPAaHUYHOM YaCTOTOM
cootHomenueM t, =350/ f;, rae t,; BbpakeHO B HaHOCEKyHJax, a f, — B Me-
rarepiiax.

Bxoonoe conpomuenenue u 6xoonas emxocms xanana Y ocuwiuiorpada.
OTH mapaMeTphl BIUSIOT Ha METOJIUYECKYIO MOTPEIIHOCTh U3MEPEHUS, CBSI3aH-
HYIO C HAPYIICHUEM AJIEKTPHUUECKOTO PEKUMa UCCIEAYEeMOM LIEeNH TPU MOAKITIO-
YeHUU K Hel ociuiorpada. s yMeHbIIEHHUS 3TOr0 BIUSHUS HCIOJIB3YIOT
BBIHOCHBIC JICIIUTEIIN HANPSHKEHUs (POOHUKH).

Huanazon ycmanosku kod@guyuenmos omxnonenus Ky M IOTPEIIHOCTD
WX YCTaHOBKH. MUHUMaIbHBIA KOY(PHUIIMEHT WHOT/Ia HAa3bIBAIOT YYBCTBUTEb-
HocThio DJIO.

Huanason ycmanosku kospguyuenmos pazeépmiu Ky ¥ IOrpeMIHOCTS UX

ycTaHoBKU. KoaPUIMeHT pacTsyKK pa3BEPTKU U TOUHOCTh €r0 YCTaHOBKH.
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Iapamempwi karubpamopa: aMIIUTYa 4acTOTa KaauOpaTopa; mOrpenHo-
CTH X YCTaHOBKHU.

3.3. U3MepeHue HaNPsi’KeHUii U BpeMeHHbIX HHTEPBAJIOB
METO/I0M KAJTHOPOBAHHBIX IIKAJ

B GonpmmHCTBE COBpEMEHHBIX OCIMILIOTPa(oB MPH U3MEPEHUH aMIUTATY/IbI
U BPEMCHHBIX MHTEPBAJIOB HCIOJIB3YETCS Memoo KaiubposauHvlx wikai. MeTon
BKJTIOYAET M3MEPEHUE PA3MEPOB OCIMILIOTPAMMBI TIO BEPTUKAIA M TOPU3OHTAIIN B
nenenusx mkansl JJIT ¢ mocnemyrommM nepecyéToM C MCIOJIb30BaHUEM YCTa-
HOBJICHHBIX MacmTabHbIX Kod(dduimenToB. Ha puc.3.6. mpeacraBieHa oCIunio-
rpaMma MeaHJipa C yKa3aHHEM €ro pa3MepoB IO BEPTUKAIHU (COOTBETCTBYET aM-
IUTMTY/IC) ¥ 110 TOPH30HTAIM (COOTBETCTBYET OJHOMY IEpHOIY MeaHpa). Bemm-
YHHY H3MEPSEMOr0 HaNpsDKeHHs onpenenstor mo cootHomenuo U =AKg,
rae A — pasMep U300paskeHus 110 BEPTUKAIM B JeNeHMAX mKaibl, K, — ycTa-
HOBJICHHBIN Kod(duiment otknonenus (B/aen, MB/ nen). Ananoruuno usme-
PSIOT BpEMEHHOW WHTEpBaji (B JaHHOM mpumepe -niepuon) At=T=A K,, rae

A, — OTCYMTaHHBIN pa3mep meproja mo ropusontany (xen), Ky — kosddunum-

CHT Pa3BEPTKHU C YIETOM MHOKUTEIS PACTSDKKH (MC/IIEN. WA MKC/Ied).

U(t), [B]

100% - =====F=====f===m = e e el b
90% 1

Um:AY KO
(Ay=3,2 nen.)
t ] I'< 0,2:11:@:1- :1 :ﬂ:e“:' ———t t’ [C]

10% +
e T sy e A B Kox1pen. [B]

T=A, K, Kpx1pen. [c]

Puc. 3.6. I3amMepenune mapamMeTpoB CUTHAJIA METOJIOM KaJIMOPOBAHHBIX IITKAJ
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JIJi1 u3MepeHus napaMeTpoB NPSMOYTOJIbHBIX MUMITYJIBCOB HCIIONIB3YIOT CIIe-
UaTbHBIE OTMETKU IKajbl, cooTBeTcTBYIOMmUE 0, 10, 90 u 100% ot Makcumab-
HOTO YpOBHs curHaia. OclMuiorpaMMy HUMITYJIbCa MacIITaOUPYIOT TaKUM 00Opa-
30M, 9TOOBI ee pa3zmax coBmaga 061 ¢ otMeTkamu 0 u 100%. D10 menaroT miIaBHON
NOJICTPOMKON KO3 (UIIMEHTa OTKIOHEHUS U PYYKOM CMEIEHUS! MO BEPTHUKAIIM.
Hanee no mkane DJIT HaXOAAT AMUTENBHOCTH (PPOHTA UMITYIIBCA, JIEKAILIETO MEX-
ny otmetkamu 10% u 90%. 11 u3mepeHus JUIMTENbHOCTH UMITYJIbCA UCTIOIB3YIOT
oTMeTKy mkaibl 50%.

Kanubposxy ocuunnorpada BBIIOIHAIOT Nepea HayaioM u3MepeHuil. OHa
COCTOUT B IOJIa4€ Ha BXOJ CUTHAJIA OT BCTPOCHHOI'O KaauOpaTtopa OCLMILIOTpa-
(da 1 KOHTpPOJIS 3HAYEHUI YCTAaHOBJIEHHBIX KOA((HUIMEHTOB OTKJIOHEHUS U Pa3-
BEPTKH 1O pa3MepaM OcCIuIorpammbl. Ecian cooTBeTcTBHE MAacIITAOHBIX KO3(-
(¢uLMeHTOB Ha SKpaHe U Ha 1mKanax 3JIO oTCyTCTBYET, TO POBOIST PETYIUPOBKY
ATHUX MAPaMETPOB: B KaHase Y- MOACTPOUKOM Ko3(HlMeHTa nepeaun mpeaBapu-
TEJILHOTO YCHJINTENS, B KaHaie X — peryJupoBKON JJIUTEIbHOCTH MPSMOTO X0/1a B
reHeparope pa3BEPTKU. [[1s1 3TOro HMCMOIB3YIOT CHEHUATbHBIE KATUOPOBOYHBIC
HNOTEHIIMOMETPBI, PaCcIOJIOKEHHBIE Ha IJ1aTaX 3TUX OJ0KOB BHYTpH Kopityca DJI10.

BAXHO! KanubpoBky npoBOAST Npu PUKCUPOBAHHBIX (KpaWHUX MPABBIX)
MOJIOKEHUSAX IJIABHBIX PEryisITopax Kod(QPUIUEHTOB OTKIOHEHHS U Pa3BEPTKU
(pyuxu VAR). Takum oOpa3om, mikana nmpudopa CIYMTASTCs KATHOPOBAHHOH TO-
r7la ¥ TOJIBKO TOT/Ia, KOTJa BCe PYUYKHU IUIaBHOM MOACTPOMKH 3a(pUKCUPOBAHBI B
ATOM MOJIOKEHHUU.

3.4. Onucanue J1a60PaTOPHOH YCTAHOBKHU

JlaGopaTopHasi yCTaHOBKA BKJIIOYAET JJIEKTPOHHO-TYYE€BOU OCIUILIOTPA-
da GOS-620 (3J10), mudporoit octmmnorpada TDS2022B (11O), uMmmynbCHBIIM
reHepaTop ['5-54 ¢ cornmacoBanHoi Harpy3koit 500 Owm, ocimuorpaguyeckoro
poOHUKa 1 Ha0Opa SKPAHUPOBAHHBIX COCAMHUTEIBHBIX Kabene ¢ pazbéMamu
BNC.

CxeMa MoAKITI0UEHHUS MPUOOPOB B JIAOOPATOPHOM YCTAaHOBKE TTOKa3aHa Ha
puc. 3.7. CornacoBanHas Harpy3ka Ry mo3BoJsier o0ecreunTh NaclopTHBIC 3HA-
YEHUST aMILTUTY/Ibl UMITYJILCOB Ha BBIXOJIE TEHEpaTOPA.
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['eneparop UMMy JILCOB 2JI0 GOS-620
I'5-54 9 A
= — — ) (NN '/,
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Puc. 3.7. Cxema 351eKTpUUYECKUX COSAMHEHUH 1a00paTOPHOIl yCTaHOBKH

Cxema nmoAxIrO4YeHus MpruOOpoB B 1a00paTOPHON yCTAaHOBKE MOKa3aHa Ha
puc. 3.7. B xauecTBe ucciaeayeMbIX CUTHAIOB UCIOJIb3YIOT IPSIMOYTOJIbHBIE BU-
JIe0 UMITYJIbCHI, BhIpabaThiBaeMble TeHepatopom ['5-54. CornacoBanHasi Harpys3-
ka Ry mo3BossieT 06ecreynTh MacmopTHRIE 3HAYEHUS aMIUTUTY Ibl UMITYJICOB Ha
BbIxojie reneparopa. Ocuusorpad GOS-620 sBisieTcs uccieayeMbiM Mpudo-
poM, HanpspKeHus Ha kaHasax X u'Y KOTOpOro HaOJIl01aloTcs Ha ABYXKaHab-
HOM 1 pooM ocumiutorpadpe TDS2022B. Ilepenusia nanens npubopa ¢ yka-
3aHMEM HAa3HAYEHUs OPraHOB YNPABJIEHUS MTOKa3aHa Ha puc. 3.8.

16



Cwmemenne no | | [lnaBnas noactpoiika | | Koapduumuent YPOBEHb Moasipuocts Bxoja BHemHeii Pesxum Hcrounuk
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Bbixoa kannGpaTopa (+) Ko punuent Bxon Y CH1 InaBnas IlnaBnas Mnasnas Bxox Y CH2
2 Vp-p oTkyionennss CH1 nojAcTpoiika nojcTpoiika MOJACTPONiKa
1 kHz cMelleHHus 1o cMelleHus no K03 uuuenTa
T1aBHas BepTukagu CH1 BepTukaan CH2 oTk10HeHuss CH2
NO/ICTPOiiKa
Kkoddduumenta || Pexum padoTsl KommyTaTtop Pesxnm paboTni Kox¢ppuunent
orkjonennst CH1 Bxona CH1 KaHaJI0B Bxoza CH2 oTkjaonennst CH2
Puc. 3.8. IIpubopnas nanens ocumniorpagda GOS-620
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3.5. 3a1aHue U yKka3aHusl K BBINOJHEHUIO PA00ThI

YACTh 1

3.5.1. Hccneoosanue cuznana kanuopamopa ocyuinozpagpa GOS-620

B nannom myHkte TpebyeTcs momyunTh Ha skpaHe DJIT ycroitunBoe n3006-
pakeHHUsl CUTHAJIa KaaubpaTopa, U3MEPUThH €ro mapaMeTpbl U UCCIEI0BATh BHUJ
pa3BEépTKU ocruuiorpada mpu mojavye Ha BXOJ CUTHANIA CO BCTPOSHHOTO KO-
patopa. s sToro:
1. ColGepute cxemy jJabopaTOpHON YCTaHOBKH corjacHo puc. 3.7. IToakiro-
YUTe BBIHOCHOM MpoOHUK KO Bxoay kaHama CH2 DJIO. 3axum npoOHuKa
(«KpIOYOK») MOAKIIOUNTE K BBIBOAY KaauOpaTopa, KOTOPBIM pacroiioXeH B Jie-
BOM HIKHeM yriy nepenneit manenu DJIO (cm. puc. 3.8). [lepeBenure mnepe-
KJTI04aTelb Ko GUIMeHTa eIeHus TPOOHUKa B TojioskeHue X1 (cum. puc. 3.5).
2. Bxmtounrte npuOopsI.
3. YcranoBute opransl ynpasienus 9J10 B cienyromye nojioxKeHus:
e KAHAJI'Y (VERTICAL) => MODE = CH2; pexum BXoza — 3aKpbIThIH
(AC): (VERTICAL) => CH2 = AC;

e xoddduiuent otkiaonenus CH2, Ko VOLTS/DIV = 0,5 V/div;

® pPYYKH IUTaBHOW mojcTpoiiku ko3ddunuenta orknonenus (VERTICAL)
=> VAR nns kananoB 1 u 2 - B monoxxkenne CAL. DT pydkn pacmoo-
’KEHbI Ha OJHON OCH € TEPEKIIoUaTeNsIMU KO3((HULIMEHTOB OTKJIOHEHUH;

o xoddpdurment passéprtku, Kp (HORIZONTAL) => TIME/DIV = 0,5

ms/div;

® PYyuYKy MJIABHOM peryJupoBKU koapunrenTa pa3BEPTKH

(HORIZONTAL) => SWP. VAR - B kpaiinee npaBoe nosioxxenune CAL,;

e xHonka pactskku (HORIZONTAL) => x10 MAG - oTxkara;

e pexxuM pasBepTku aBrokosiebatenbubii (TRIGGER) => MODE = AU-
TO ¢ BHyTpeHHEW cuHXpoHu3anueit ot BToporo kanana (TRIGGER) =>
SOURCE = CH2.

4. Tlpu momollu py4ykH peryaupoBKH YpoBHs cuHxponuzanuu LEVEL nmony-
YUTE YCTOMYMBOE H300pakeHUE CHUTHaIa KaiuOparopa (MeaHaAp) Ha DKpaHe
DJIO. ITapamertpsl curnana kanubOpaTtopa: pazmax Vep = 2 B, yactora noBTope-
Hus 1 x['q (mepuon 1 mc).

5. ns ynoOctBa HAOMIOICHUS MOJCTPONTE MOJOKEHUE CUTHAJA Ha dKpaHe
pyukamu POSITION < u POSITION 7.

6. IlpoBepbTe MpaBUIBHOCTH KAMMOPOBKU KaHaoB X u Y. OcruiorpamMma
cWrHasia Kajauoparopa A0KHA cocTaBisiTh 4 nenenus no Beptukanu (0,5 B/nmen.
x 4 nen. =2 B). Ilepuoa meanipa JOJKEH 3aHUMATH 2 JIEJICHUS 110 TOPU3OHTAIN
(0,5 mc/men. x 2 nen. = 1 mc). 3anummre Ko u Kp, pa3mepsl nepuoja Ax u pas-
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maxa Ay (B IIeNIBIX U JPOOHBIX JEJICHHIX IIKajibl) B Tabmuiy 3.1. Paccuwmraiite
nepuoa Tx u ammumutyny Ax. Cororpadupyiite ocum/uiorpaMmy CUrHajia

(¢poro 1) .

7. llepexmtounte nenutens npoOHHMKA B nojiokeHue x10. YcraHnoBure ko-
s unmeHT oTkioHeHus kaHana 2: Ko = 50 mV/div u npoBepsTe COOTBETCTBUE
MacmTada OCHUILIOTpaMMBbl aMIUTUTY/I€ CUTHaJIa, yMeHblIeHHOH B 10 pa3. 3a-

IMWOINUTC ITOJTYYCHHBIC BCJIMYHUHBI B Ta6J'II/II_[y 3.1.
Tabnuya 3.1

[TapameTp Hemurens X1 Jemutens X10

Kp, mc/nemn.

Ax, nem.
T]( =Kp XAx, C

Ko, Blnemn.
Ay, nemn.
Ax=Kox Ay, B

3.5.2. H3mepenue napamempoe HAnPA}CEeHUA PA3GEPMKU OCUUINOZPA-
¢ha GOS-620 memooom kanuodposannvlx wikan

B sTOM nmyHKTE pabOTHl MPOU3BOIUTCS M3MEPEHHUE MAapaMETPOB HAIpPsKe-
HuUs pa3BepTkH (kaHana X) 3JIO mpu oTCYTCTBUM CUTHAJIOB Ha BXOJIaX KaHAJIOB.
[Mepexmrouarenb pexruMa paboThl Bxojaa padodero kanaita (CH2) mepepenure B
nojoxxeHne GND, 4To COOTBETCTBYET HYJI€BOMY BXOAHOMY curHany. Ha skpane
2JIO npu aTOM OyneT HaOMIOAAThCSI TOPU3OHTANIbHAS JTUHUS, COOTBETCTBYIOIIAS
0 B. U3mepenus napameTpoB pa3BepTKU MPOU3BOAUTCA MPU NOMOUIM HU(PPOBO-
ro ocrmniorpada (I1O) Meromom kamuOpoBaHHBIX IIKad. s yrmpomeHus pa-
6otel ¢ 11O B HeM mpeayCMOTpEHa 3alKCh MapaMETPOB HACTPOWKH OPraHoOB
YIPABJICHHS B YHEPTrOHE3aBUCUMYIO MaMsTh (HacTporku No2...Ne5 npuBeieHbI B
NpUJIoKeHUH 1),
[TopsAnoK AEUCTBUN CIIETYIOIIUN:
1. TlepeBeaute mepexiaroyaTeNb pexkuma Bxoaa kanaia CH2 3JIO B mo-
noxenne GND. (VERTICAL) => CH2 = GND.
2. YcranoBuTte opranbl ynpasinenus 3J10 B cienyrouye moioxeHus:
e KAHAJIY (VERTICAL) => MODE = CH2;
o k03 dunueHt pa3séptku Kp =5 ms/div;
e kHomka pactsukku x10 MAG otxkara;

e pexuM paboThl pa3BépTku — aprokoseOarenbhbii (TRIGGER) =>
MODE = AUTO;

® CHHXpOHHM3AIMsS — BHYTpeHHssi oT Broporo kanama (TRIGGER) =>
SOURCE = CH2.
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® PYUKY IUIaBHOM peryiupoBku Kodpduimenta pazséptku SWP. VAR —
B nonoxxenne CAL;

® PYYKM IUIaBHOM NOACTpOiikK Kod(pdunumeHta otkiaoHeHuss VAR s
o0oux kaHayoB B nojoxxenun CAL.

2. Bxmouute 1O u 3arpysure B IO Hactpoiiky Ne 2. J[11s1 3TOro HaXXKMHTE
kHonky COXP/BBI30OB. B oTkphsiBIIEMCSI MEHIO OOKOBBIMH KHOTIKAMU BBIOEPH-
Te caenyrouue napamerpsol: [elictBue => «BoccT. HacT»;

«Boccranos. u3» => Hactpoiika; HacTtpoiika => 2; u HaxkmuTe KHONKY Boccra-
HOB.

MomeHT
3ammycKa

Tek T B Tria'd kA Pos: 36.00ms JANFCH

S R
o R

MG TOUHKE
VPOBEHbD

(LEVEL)
kpy TH3HA

F ; ; ; - ; ; ; e’ | PEEAM
S HYAB 2 T
- aamum - e
F ; ; S ; ; T
"""""" l:'lll'z"ﬁhhh%{f"'I'wi'1iJ'Ein'{s'"""""t:]—iz"iww
| 14.1614Hz
Kospduument Kospduiment YpoBeHb
OTKJIOHCHU A Pa3BCPTKHU CUHXPOHU3alIlUH U
KaHaja 2 OIICHKA 4aCTOThI

Puc. 3.9. Buemnnii Bua sxpana mudposoro ocipuiorpaga TDS2022B

3. Ilpm HeoOxommmocTu nobeiTech ycTOWYMBOrO m300paxkenus Ha 11O
BpaieHnem pyuku 3JAITYCK => YPOBEHbD. I1Ipu sTom B ipaBoil yacTu 3kpaHa
11O (puc. 3.9) moxHo Habm0AaTh yKa3aTenb Hanpsokerus Y POBEHD (LEVEL)
CUHEro IBera (CHMHMI LBET yKa3blBa€T HA MPUHAIJICKHOCTh K KaHamy CH2,
xénteii — k CH1), o mepemeniaercs mo BepTUKanu. J[Isi ycToiumBOCTH OC-
MJUIONPaMMBbl yKa3aTelb JOHKEH pacroyiaraThCs MEXAYy MUHHMYMOM M Mak-
CUMYMOM CHTHAaJja.
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4. Pyuxkamu I'OPU3OHT. => I[IOJIOXEHUE < u BEPTUK. => IIO-
JIOXXEHMUE [ otperymupyiiTe moyioxeHue curuajiga Ha skpane 11O cMmemenrnem
10 TOPU30HTAII ¥ BEPTUKAIIU TaK, YTOObI HA OCIIMIIJIOTpAaMMe ObLI BUAEH LIENbIN
NEPUOJ Pa3BEPTKU C MOMEHTa Hayajla 0OpaTHOro XoAa M /10 CJIEAYIOLIEro o0-
paTHOIO X0/a aHaJIoTU4YHO puc. 3.9.

5. IIposeaute Ha 11O n3mepeHue nmapaMeTpoB HANPSKEHUS pa3BEPTKU. A
UMEHHO - JUIUTEIbHOCTH MpsiMoro xoxaa t,,, oOparHoro xoxaa t,s, BpeMeHu 0J10-
KHPOBKHU 15, mepuona pasBEPTKU [, U aMIUIMTYAbl HApsoKEHUs pa3BEPTkU Up.
Hcnonp3yiiTe MeTOA KaIMOPOBAHHBIX IIKAJ, AJI Yer0 U3MEPhTE JIMHBI y4acT-
KOB CHTHaja pa3BepTKU B JIENEHUSX WIKaNbl ocumiuiorpada Ax, a takxke Ay —
pa3mep aMIumTyabl pa3BEpTku (cM. puc. 3.4). Pe3ynbraThl H3MepeHuil U ycra-
HoByieHHBIE Ha 11O 3nauenus Kp u Ko 3adecure B Tadi. 3.2. HamoMauM, 4TO 115
HAXO0XKJE€HUSI BPEMEHHOI'O0 MHTEpPBaJla METOJI0OM KaJIMOPOBAaHHBIX IIKall HEOOXO-
JUMO YMHOXHUTh pa3MeEp COOTBETCTBYIOLIEIO y4acTKa Ha YCTAHOBJIEHHBIN Kp.
AHAJIOTUYHO CJIEyeT MOCTYINAaTh U C AMIUIUTYAaMH, UCHOJIb3Yys Ko B KaUeCTBE
MHOxutensa. Chororpagupyiite nzodpaxenue curuaaa Ha skpane LLO (¢o-

TO 2) .
Tabnuya 3.2

[TapameTp Kp, mc/nen. (LHO) Ay, oeu. T = KpxAx

tp

to6p

t6]l

Tp

Ko, B/I[CJ'I. (HO) Ay, oeil. Un= Kox Ay

Up

Kp, mc/nen. (2J10)

6. B oTuére conocraBbTe U3MEPEHHYIO IIUTEIBHOCTh IPSIMOIO X04a t,, ¢
ycranoBieHHbIM Ha DJIO koaddummentom passéprku (Kp 570). Bennuuna t,,
JoJKHA cocTaBisaTh npuMepHo 10 nen. XKp [c/0en.] (pa3uuiia BO3HUKAET M3-3a
JIOTOJTHUTEIBHBIX (DPArMeHTOB JIMHUHU Pa3BEPTKH 3a MPEACIaMu IKAJIbI).

7. Paccumtalite CyMMapHbIl MEpHOJI MOBTOPEHUS CHUTHAJIA Pa3BEPTKU
(typ+tosytis,) M HAIUTE OTHOCHUTENILHYIO Pa3HUILY C U3MEPEHHBIM T, 110 (hopMy-
e A=Tp— (tnp + togp + t5ﬂ).
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3.5.3. Hccneoosanue 3aeucumocmu nepuooa pazeepmiu 31eKmpoHHo-
J1yuee020 ocyunnozpaga om nepuooa 6xX00H020 CUZHANA.

B nanHOM MyHKTE MPOM3BOAMTCA HAOIIOJCHUE 3aBHUCHMOCTH TEepUoja pas-
BEPTKHU 3JIEKTPOHHO-ITYYEBOTO ocImuiorpada oT nepruojaa BXOJHOTO CUTHANA.
1. TlonkmrounTe BHIHOCHOM IIyH K KieMMe KanuOparopa. Ilepexmrounte
JIEUTENb B nojoxkenue X1.
2. YcraHoBute opransl ynpasieHus 2J10 B cneayroue noaoKeHus:
e orooOpaxenue 2 kanana. (VERTICAL) => MODE = CH2,;
e pexuM Bxona kanaia 2 — (VERTICAL) => CH2 = AC;
e kHomKa pacTsokku x10 MAG - oTxkara;
® pyyKa IUJIaBHOM peryiupoBkH Ko3dduuuenta otkinoHenus VAR u xo-
s unuenta pa3zéptku SWP. VAR — B nonoxxkenne CAL;

e pexuM paboThl pa3BépTkuM — aBTokojebatenbHbli (TRIGGER) =>
MODE = AUTO;

® CHHXpOHM3AIMsS — BHYTpeHHssi oT Broporo kanama (TRIGGER) =>
SOURCE = CH2.

3. JlobeiiTech HEMOABMKHOTO O M300paxkeHus Ha skpane DJIO BpareHu-
em pyuku LEVEL u ycranoBure Ha DJIO Takoi xoddduniveHt pa3Beptku Kp,
4yTOOBI Ha IKpaHE MOXKHO ObUIO HaOIOAaTh 4...6 EPUOJOB CUTHANIA KainubOpa-
TOpA.

4. CwmectuTe n300pakeHHE CUTHAJA B IIEHTP dKpaHa Py4Kou J.

5. 3arpysute B L{O HacTpoiiky Ne 3. /{151 3TOr0 HAXXMUTE KHOTIKY
COXP/BbI3OB. B otkpbiBIIEMCS MEHIO OOKOBBIMH KHOIIKAMU BBIOEPUTE Cie-
ayroiue napamerpsl: JerictBue => «Bocct. HacTy;

«Boccranos. u3» => Hacrpoiika; Hactpoiika => 3; u HakmMuTe KHOTIKY Boccra-
HOB.
6. Ha IO pmoGeiiTech HEMOABMKHOTO H300PaKEHUSI OCHUIIIOTPAMMBI

HanpspkeHus pa3séptku DJI0 Bparienuem pyuku 3AITYCK => YPOBEHbD (cwm.
puc. 3.9).

7. VI3aMepbTe AIUTENBHOCTH MPSIMOTO XOAa HANpsDKEHUs pa3BEPTKHU 1, u
paccuntaiite otHomenue M = t,, /Tx, toe Tx — mepuoxa curnana xanmudparopa.
CpaBHHTE €ro ¢ KOJIMYECTBOM IepuoaoB curana Ha skpane DJIO Cdororpa-

¢upyiite ocuniuiorpammsbl Ha 3kpane IJI0 u IO (doto 3, 4) .
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YACTh 2

3.5.4. H3mepenue napamempoe nocinedoeamenbHoOCmu
NPAMOY207IbHBIX UMNYTILCO8 MEMOOOM KATUOPOBAHHBIX UIKATI

B mamnom mynkTe Ha BxoA CH2 DJIO momaroT mepuogddeckue MpsiMO-
yroibHble UMIYJbChl ¢ TeHeparopa ['5-54. Ilpu nmomomm 3JIO B paznmuyHbIX
pPEeXHUMax HU3MEPSAIOTCS MapaMeTpbl 3TUX UMITYJIbCOB M MOTPEIIHOCTh UX yCTa-
HOBKHM. /]I yCTaHOBKHM MapaMeTpoB UMIYJIbCOB B TeHeparope ['5-54 umerorcs
OeJible ¥ YepHbIE HIKAJIbI, a TAKKE OeJIble U YEPHbIC KIABUIIIM MHOXKUTEIEH ATUX
napameTpoB. [Ipu HaxkaTuu Oesoi KIaBUIIM CIEAYET MOJIb30BaThCs 0€oil mKa-
JIOM COOTBETCTBYIOIIETO MapaMeTpa, B MPOTUBHOM cilyyae — YepHOU. BoixoiHoe
HaANpsOKEHUE YCTAHABIUBAIOT 110 aMIUTUTYAHOMY BOJIBTMETPY C YUETOM JI€TUTE-
JIsl HAMPSDKEHUS Ha BbIXoj1e reHeparopa (pazseM x0.1)

1. Bxirouute reHepaTtop UMMyJbcoB ['5-54 u ycTaHoBUTE CleAyOIIUE
napameTphbl:

e uacrora nosropenus: F = 2,5 k' (2.5x10° I'n);

e Bpemennoi casur: tc = 100 mxc (10x10 mkc);

e UIMTEILHOCTH UMITYIbCOB: T = 50 Mkc (5x10 MKc);
e ammmutyna: Uy,=2B (20 x 0,1);

® TOJSPHOCTD: MOJOKUTEITHHBIN HMITYJIhC.
2. YcranoBute opransl ynpasienus JJ10 B cneayromnume moa0KeHHs:
e orobpaxenue 1 kanana: (VERTICAL) => MODE = CH1;
e pexnma Bxona kanaia 1 — DC: (VERTICAL) => CH1 = DC;
e pexuM pa3BépTku — aBrokosiebatensubiii: (TRIGGER) MODE =>
AUTO;
® UCTOYHUK CHHXPOHM3alnuH — OT BHemmHero curiana: SOURCE =>
EXT.
3. Jns momydeHus HenmoaBMXKHOTO m3ob0paxkenus IJIO ucnonb3yiTe pe-
I'YyJIUpPOBKY ypoBHs cuHxpoHusanuu LEVEL.
4. TlonGepute Takoit Ko DJIO, 4ToOBI M300pakeHUE CUTHAja 3aHUMAJIo
OOJBIITYIO YaCTh DKpPaHa.
5. [logbepure Kp Tak, 4ToOBl HAa AKpaHE MPHUCYTCTBOBAJIO TPU HMITYJIbCA
rerepatopa (N = 3).
6. 3arpysute B IO Hactpoiiky Ne 4. Jlns 3TOro HaXMHTE KHOMKY
COXP/BbI3OB. B otkpsiBIIeMcsi MEHIO OOKOBBIMH KHOIIKAMHU BBIOEPUTE Clie-
JIYIOLIHE IapaMeTphbI: JlericTBue => «Boccr. HacTY,

«Boccranos. u3» => Hactpoiika, Hactpoiika => 4; u Haxxmute KHOKy Boccra-
HOB.
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7. Ha skpane [1O onmHoBpeMeHHO HAOIIOAANTE JBA CUTHAJA: UMITYJIbCHYIO
MOCJIeI0OBAaTENbHOCTh, MOJaHHyl0 Ha KaHan CHI1, u HampsbkeHue pa3BEPTKHU
2JI0, nocrynaroniee Ha kaHan CH2.

5. IlombGepute koaddunment paszpéptku [1O Tak, 4TOOBI HaA HSKpaHe
HaOmoaanock 1...2 nepuoaa Hanpspkenus pazséptku IJ10. [Ipu HeycToiturnBoM
HN300pKEHUH OTPETYIUPYHTE TOPOT CUHXpOoHU3au pyukoit YPOBEHB.

6. Comocpaghupyiime ocuyunnozpammol (gpomo 5 u 6) c oboux ocyun-

nozpaghoe . Onpenenure no ocumuiorpamme 11O Koam4ecTBO UMITYJIbCOB,
KOTOPOE YKJIAJIbIBAETCSI HAa MPSIMOM XOJ€ Pa3BEPTKU U CPABHUTE €0 C KOJUYE-
cTBOM uMnyiabcoB N, HaOmogaeMpIx Ha 3kpa”e DJIO, pe3ynpraT 3anMILNTE B
IPOTOKOJI.

7. Ilposeaute npu nomomu IJIO MeToa0M KAIMOPOBAHHBIX IIKAJI U3MeE-
penue nepuona ummyinbcoB 1T =1/F (F — gactoTa moBTOpEeHUs UMITYJIHCOB), pe-
3yJibTaT 3aHEeCUTE B Ta0OII. 3.3.

7. YcranoBute Kp DJIO Tak, 4T0OBI Ha €r0 SKpaHe MOSBUICS BCETO OJUH
UMIYJILC, U cpomozpagupyiime ocuyunnozpammol (homo 7 u 8) ¢ oboux oc-

yunozpagos.

8. H3MmeppTe METOIOM KaTuOpPOBAaHHBIX KA BEJIMYHWHY BPEMEHHOTO

caBura t. MMIyJIbca OTHOCHTEILHO Hadasia pa3BeépTku DJIO, miIMTenbHOCTH Ty
C ’

U aMmutyasl U, umnynsca. Cpomozpagpupyivme ocyunnozpammot na 3710

u 11O (pomo 6 u 7) . CpaBHUTE MOTYyYECHHBIE 3HAYEHUS] C COOTBETCTBYIO-
UMY 3HAYCHUSMH, YCTAaHOBJICHHBIMH Ha TeHeparope. OmpenenuTe OTHOCH-
TEJbHYIO Pa3HOCTh U3MEPEHHBIX Byzy U ycranoBineHHbIX Bycm napamerpos. Pe-

3yJbTaThl 3aHeCUTE B TabII. 3.3.
9. IlepeBemute DJIO B pexuM BHYTPEHHEW CHHXPOHU3AIUU O KaHAIy
CH1 u cdororpadupyitite ocmmmmorpammel 8 u 9. CpaBHUTE UX C OCIUILIO-

rpamMMamu 6 1 7, IOTy4EHHBIMHU B PEKUME BHEIITHEW CUHXPOHU3AIUH.

Tabmura 3.3
YcraHos- Ax, Kp, | U3mepeHHslit
[Tapametp JICHHAs 150)041 150001 napameTp 5o B, — Byer 100%
TE€HepaTopa | BEJIUYUHA Ay, Ko AxKp. Bycr
rnmapamMeTpa | Jell. unu Ay Ko

T=1/25«ly 0,4 mc

Tu 50 Mxkc
Up 2B
te 100 mkc
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3.5.5. Hzmepenue napamempos 00UHOUHO20 NPAMOY207IbHO20
UMRYI6CA MEMOOOM KAUOPOBAHHBIX WIKATI

B nannom myHkTe TpeOyercs U3MepuTh npu nomoiu DJIO mImMTensHOCTh

OJIMHOYHOTO HMMIIyJbca ¢ reHeparopa ['5-54 7, JUIMTENBHOCTH (QpOHTA T4 W
cpesa 7gy, MONB3YSICh METOAMKON HIDKE. JTH MAapaMeTPhl UMITYJIbCA PErIaMCH-

tupytotcsi 'OCTom u cootBeTcTBYIOT prc. 3.10.
[locnenoBaTenbHOCTD JEUCTBUM IIPH ATOM CIIEAYIOIIAS:

100% -4----- o R L e = U PR ISR R R R ——
90% 1

10%
0% =A== b=t --1---- el O I e

Tp Tep

Puc. 3.10. [TapameTpbl peasibHOTO MPSIMOYTOJIBHOTO UMITYJThCa

1. VYcraHoBuTe CleayroIMe MapaMeTpbl UMIIYIBCHOW MOCIEA0BATEIHHO-
CTU Ha reHepatope ['5-54:
e yactora nosropenns: F = 100 k' (10x10* I');
e BpemenHoi cagur: tc = 0.8 mxc (8x0.1 Mkc);
® JUIMTEILHOCTh UMITYJIbCOB: 7, = 0.5 mkc (5x0.1 MKc);
e ammmutyzna: U,=2B (20 x 0,1).
2. YcranoBute opransl ynpasnenus 3J10 B cienyroiye moioxeHus:

e otoOpaxkenue 1 kanana: (VERTICAL) => MODE = CH1;
e pexnma Bxona kanana 1 — DC: (VERTICAL) => CH1 = DC;
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o pexuM pa3éptku — xaymmi: (TRIGGER) MODE => NORM,;
® UCTOYHUK CHHXpOHM3alMHu — OT BHemHero curana: SOURCE =>
EXT.

3. Jlis mosiydeHus HEMOJABUXKHOTO n3ob0paxeHust IJIO ucnonb3yiite pe-
ryaupoBKy ypoBHs cunxpoHusanuu LEVEL. Koaddumment pa3BépTku ycTaHo-
BUTE TaKUM, YTOOBI MMITYJIhC 3aHUMAJl KaK MOXKHO OOJIBIITYIO YacTh IIUPUHBI
JKpaHa.

4. IlnaBHOM peryJupoBKON BPEMEHHOIO cABUTa Ha renepartope 1'5-54 mne-
peMecTuTe UMIYJIbC B UEHTp OdkpaHa. [lpu mnomomm mnepekirovaTens
VOLTS/DIV u pyuku VAR kanana CH1 orperynupyiite ko3hHUIIMEHT OTKIO-
HEHUs ocuusuiorpada Tak, 4ToObl OCHUIUIONPaMMa UMITYJIbCA BIIUCANIACh MEXKY
ormeTkamu 1kaisl 0% u 100% (puc. 3.9). IIpu stom nynktupabie suauu 10%
1 90% OynyT ykaszsiBaTh ypoBHU 0,1 1 0,9 0T aMIUIUTY 16l UMITYJIbCA.

5. HW3mepbTe MIUTENBHOCTh UMITYJIbCA 7, METOJOM KalMOPOBAHHBIX IITKAJ
110 ypoBHIO 0,5 OT aMIIIIUTy IBl.

6. JUis u3MepeHus JUIMTENBHOCTH (pOHTA 7, U CPE3a g, BOCIONB3Yi-

TECh PEXKUMOM pacmsidcku pa3BEpTku. s storo Haxxkmute kHonky X10 MAG.
[Tpu aTOM KO3 dULKEeHT pa3BEPTKU ocimiutorpada ymenbmaercs B 10 pasz. [Jns
nepemenieHus: GpoHTa WIK cpe3a UMITYJIbCa B LIEHTP SKpaHa UCIOJIB3YHTE pery-
JUPOBKY «>. M3MepbTe AuTenbHOCTH (GpOHTa U cpe3a ummnyibca. Cghpomozpa-
Gupyiime ocuunnozpammy (pomo 10) 6 percume usmepenus onumensvHocmu

¢dponma na 310 . 3ateM OTKJIIOUHMTE PKUM pacTsuKkH (kHorka X10 MAG

oTkara). Pe3ynbrarsl uamMepenuii 3anecute B Tabi. 3.4.

Tabnuya 3.4
YcraHoBJIEHHBIE _ -
Tu ycry MKC = Um yeTy B=
3HAYEHUS
N3mepsiemblit Ax, Kbp, N3mepen- | [lapamerp,
napameTp 1580 i Ko HBI HA | m3MepeH-
Ay, nei. 3J10 -
’ Heli Ha [1O ~ By —Buo 100%
napameTp o= —B 00%
Bu=Ax Kp 4o
uu Ay Ko
Tu, MKC
T, MKC
Tepy MKC
Um, B

7. Jlis BoccTaHOBIEHUS KAMMOPOBKM KaHana Y BepHUTe pydky VAR ka-
Hana CH1 B ucxoanoe npaBoe mojaoxeHHe.

8. Hsmepbte ammumtyay umiryibca Uy METOIOM KaTMOPOBAHHBIX IIKAJT.
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9. 3arpysute B 11O Hactpoiiky Ne 5. Jlmsg 3TOoro HaxXMuUTE KHOMKY
COXP/BbI3OB. B otkpsiBIIeMcsi MEHIO OOKOBBIMH KHOTMKaMH BBIOEpUTE CIie-
JIYIOLIHE apaMeTphbl: JlenicTBue => «Boccr. HacTY,
«Boccranos. u3» => Hactpoiika; Hactpoiika => 5; u HaxkmuTe KHOINKY Boccra-
HOB.

10. U3mepute mapaMeTpbl UMITYJIbCA Ty 110, T 1[0s Tep 110, Um 110 IPH TOMO-
i 1O, uenonb3yst BCTpOEHHBINH peXuM u3MepeHui. it atoro:

e Haxwmure Ha [{O knHonky USMEPEHU .

e B OTKpbIBIIEMCS OJHOMMEHHOM MEHIO MPUCYTCTBYET HECKOJIBKO
HACTpaMBaEMbIX CJIIOTOB JJisi U3MepeHui. BpibepuTe ouH U3 HUX HaXa-
THEM COOTBETCTBYIOIICH KHOIIKH.

e B BroiOpannom ciote BbiObepute Mctounuk = CHI1; usmepsiembiii
napaMeTp — JJIMTENbHOCTh TMOJIOKHUTEIBHOTO WMIyJbca: Tum =
«Jlmat. mos»; Hazan.

e AHaJOrMYHO HACTPOUTE B JIPYTUX CIOTAX MU3MEPEHUE AMILIUTYIbI
(«Pa3zmaxy), noutenbHOcTel ¢ponTa («Bpems Hap.») u cmama («Bpe-
Ms CITaJIay ).

11. Cpomozpagpupyiume ocuunnozpammy (pomo 11) ¢ pexcume uzmepe-

HUl Ha HO . Cpasaute uzmepenus npu nomowmu O ¢ u3amepeHusMu Ha
DJIO, paccunTaB OTHOCHTENBHBIE PA3HOCTH PE3YJIbTATOB. 3AHECUTE ITAHHBIC
pacuéra B Tab1. 3.4.

27



Conepxxanue oT4éTa

OT4€T TOJKEH COllepKaTh:
e CTpyKTypHYIO cxeMy DJIO;

e TaOJIUILIBI C pe3yJbTaTaMU U3MEPEHUN U PacUETOB;

dororpaduu ocummrorpamm (11 mrr.);

® pe3ylibTaT U3MEPEHHUsSI MapaMEeTPOB CUTHAJIA KalnOpaTopa;

® B3aMMOCBS3b MEXKIY ycTaHOBIEHHBIM Ha DJIO ko3 dunmeHTom pa3BepT-
KU Kp 570 1 AUTENBHOCTH NPSAMOTO X0Aa t,,, '3MEpeHHbIM B II. 3.5.2;

e BelMuMHY OTKIOHEHUS A=T,— (t,, + ty5, + 15,), MONTyYCHHYIO TIPU U3MeEpe-
HUU BPEMEHHBIX MapaMeTPOB CUTHAja pa3BEPTKU B 1. 3.5.2;

® COOTHOIIIEHUE nepuoaa pa3BepTku IJI0 ¢ nepuoaoM NOJaHHOTO CUTHANa
kanmuopatopa M =t,, [Tk B . 3.5.3;

® KOJMYECTBO MMITYJILCOB TeHepartopa N, mpuxojsiieecs Ha MPSAMON X0
pa3Béptku DJI0, Habmomaemoe Ha s3xpane DJI0 u 11O B 1. 3.5.4;

® CpaBHEHHUE PE3YJIHTATOB HAOJIOICHUS UMITYJIbCAa CHUTHAJIA, TTOJIYICHHOTO B
peXMMe BHEITHEH U BHYTPEHHEH CHHXpOHU3aueu, 1. 3.5.4;

® CpaBHEHHUE MapaMeTPOB OJMHOYHOTO MUMITYJIbCA, U3MEPEHHBIX MPU TTOMO-
m DJIO u 11O B 1. 3.5.5;

¢ KPAaTKHUC BBIBOJHLI.
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Ipunoxenne 1

3arpy3ka npeaycTaHoBJIeHHbIX HACTPOeK Hu¢poBoro ocuniorpadga:
1. Haxwmute knonky COXP/BBI3OB.
2. llpu HE0OXOIUMOCTH B OTKPBIBIIIEMCSI MEHIO BEIOCpHUTE:

JlerictBue => BoccT. HacT;

Boccranos. uz => Hacrtpolika,

Hactpoiika => <Homep 3azpyscaemoti Hacmpouxu=>,
Haxvure kHOnky BoccTaHoB.

Hacrpoiika 1O Ne2:
otobpakenne kanana CH2 — BxiroueHo. [ BKIIFOUCHHS KaHAIa HaXKH-
maiite kHonky BEPTHUK. => «CH2 MENU» po0 nosiBieHuss CUHEH
Hagnucu CH2 B HmwKHEH cTpoke dkpaHa (cM. puc. 3.9). AHaTOTHYHBIM
00pa3oM MOXKHO OTKJIIO4aTh paboTy KaHaa;
oTOOpakeHHe KaHaya 1 — OTKITIOYEHO;
pexxuM Bxoaa 2 kaHama — OTKpbIThIA, «CH2 MENU» => Tun Bxoxma
(Coupling) = DC;
ko3¢ ¢urment otkiaonenns CH2 Ky =1 V/div;
ko3¢ duiueHt pazpéprku Kp, TOPU30HT. => CEK/JIEJI = 10 ms/div;
cuaxponusarus 3AITYCK => MEHIO CUHX (TRIG MENU). Pexum —
aBTOKoseOarenbHbIi: Pexxum = ABro (MODE = AUTO) ¢ BHyTpeHHEH
cuHxpoHu3anmend mo crany Kpyrusna = Hucxomsmmit (SLOPE =
Falling) ot Broporo kanana Mcrounnk = CH2 (SOURCE = CH2); Tun =
®pont (Type = Edge).

Hacrpoiika I{O Ne3:
otoOpakenue kanaina CH2 — BKIIIOUEHO.
pexum Bxona 2 kaHana — oTkpeITeii, BEPTUK. => «CH2 MENUy» =>
Tun Bxoaa (Coupling) = DC;
Otob6paxenue kanana CH1 — oTkitoueHo;
koa¢uiment otknonenuss CH2 = 500 mV/div, Benmuunna Ko otobpa-
’KaeTcsl B HUKHEH CTpOKe dKpaHa;
koad¢uiment pa3péptku Kp, TOPU30HT. => CEK/JEJI = 1 ms/div;
cuaxponusarus 3AITYCK => MEHIO CUHX (TRIG MENU). Pexum —
aBTOKoseOarenbHbIi: Pexxum = ABto (MODE = AUTO) ¢ BHyTpeHHEeH
cuHxpoHu3armed mo cmany Kpyrusna = Hucxomsmmit (SLOPE =
Falling) ot Broporo kanana Mcrounnk = CH2 (SOURCE = CH2); Tun =
®ponr (Type = Edge).
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Hacrtpoiika I1O Ne4:
oTOOpakeHue KaHaia 1 — BKIIOYEHO;
ko3 duiment pa3séprku Kp, TOPU30OHT. => CEK/AEJI = 0,250
ms/div;
ko3¢ purmenT otkionenns CH2 Ky = 1 V/div;
pexuM paboThl pa3BEPTKHU — aBTokoseOaTenbHbli: 3AITY CK => MEHIO
CHUHX (TRIG MENU). Pexum — aBToKoneOaTenbHbIi: Pesxum = ABTO
(MODE = AUTO);
CUHXPOHU3AIMS — BHYTPEHHSS, 0 BTopoMy KaHany: Mcrounuk = CH2
(SOURCE = CH2);
TUI CHHXPOHM3aIuK — 110 nepenany: Tun = @pont (Type = Edge);
NOJIAPHOCTh CUHXpPOHM3aluu — To cnany: Kpyrusna = Hucxopsimmii
(SLOPE = Fallling).

Hacrpoiika IO Ne5:
oTOOpakeHHEe KaHama | — BKITIOYEHO;
OTOOpaKEHHE KaHaya 2 — BBIKJIFOUEHO;
ko3¢ durueHt pa3péprku Kp, TOPU30HT. => CEK/JIEJI = 0,1 ms/div;
ko3¢ duiuent orkiaonenus CH1 Ky = 500 mV/div;
pexuM paboThl pa3BEPTKHU — aBTOKONeOaTenbHbIl: 3AITYCK => MEHIO

CHUHX (TRIG MENU). Pexxum — aBTokoebaTeabHbIN: Pexkum = ABTO
(MODE = AUTO);,

CUHXPOHM3ALMSI — BHYTPEHHS, 110 BTopoMy KaHany: Mcrounuk = CH2
(SOURCE = CH2);

THUIl CUHXpOHU3auu — 1o nepenany: Type = Edge (Tun = ®ponr);
MOJISIPHOCTh CUHXpOHU3aIuu — 1o ¢ppoHTty: Kpyrusna = Hapact (SLOPE
= Rising).
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KonTpoabHbIe BONIPOCHI

OOBbsacHUTE IPUHIUN paOOTHl U HA3HAYEHNUE OCHOBHBIX Y3JI0B YHUBEPCAIBHOIO
3JI0.

B kakux pexumax MOXeT padoTaTh TeHepaTtop pa3BEPTKH, KakoBa ¢opma
HaIpSDKEHUS TEHEPAaToOpa B pa3IMYHbIX PEXUMaXx?

Kakum 00pa3oM B yHMBEpCAJIbHOM OCIHMWILIOrpade OCYHIECTBISETCS TallleHue
M300pakeHHsI OOPATHOTO X0/1a JTy4a?

Jst uero B ocuuiuiorpade ycTaHaBIMBAeTCsl IEPEKIIOUATEND OTKPBITBIN / 3aKpbI-
TBII BXO/1», KAKUE CUTHAJIbI HAOIIOIAIOT B TIEPBOM M BTOPOM PEXUME?
CdopmynupyiiTe OCHOBHBIE YCJIOBUSI U TIPUHLIMIIBI JUIs TIOJIyYEHUSI HA 3KPaHE OC-
muniorpada HemoABMKHOIO M300paskeHHs MEepuoJuyYeckoro curHaia. Kakue pe-
KUMBI JUISL 3TOTO IIPUMEHSIOT?

Jlns yero HyxkHa perynupoBka YPOBEHD cMHXpOHH3ALWMU U MEPEKIOYATEh

MOJIIPHOCTH CHHXpOoHU3amuu (+/-), (f /L) B ocuuyutorpadge?

JUist yero Hy»Ha JTMHUA 3aJep>KKU B KaHaie Y ocuwuiorpaga? B kakoM pexu-
Me paboTHI €e MPUCYTCTBHE HEOOXOUMO?

[TosicauTe CyTh MeTOAa KaTMOpPOBAaHHBIX ITKajd. Kakue morpentHocTr BO3HUKA-
10T IIPU €r0 UCIOJIb30BaHUN?

Kax npaBuibpHO ycTaHaBIMBaTh KOAOHUIIMEHTH OTKIOHCHUS U Pa3BEPTKH MPHU
ocrusuiorpadhuuecKux N3MEPEHUSX ?

10.Kak u3MepsroT AIUTEIBHOCTh (PPOHTA U Cpe3a UMITYJIbCa, a TaKXKe €ro JJu-

TENBHOCTH Tpu TioMotu DJIO? J[7s 4ero ucmonb3yoT PesKUM PACTIKKNA?

11. Yem oTiiMyUarOTCs OCHWIIIIOTPaAMMBbI, CPOPMUPOBAHHBIE B PEIKUMAX BHYTPEHHEH

Y BHEIIHEW CHHXPOHHU3AINH MPU HAOTIOJCHIH UMITYJIbCHBIX CUTHAJIOB?

12. Ot 4ero 3aBHCUT KOJMYECTBO UMITYJILCOB, HAOIIOJaEMBIX Ha dKpaHe OCIHILIO-

rpada, npu nojaaye Ha BXoJl Y MepUOINYECKOr0 UMITYILCHOTO CUTHAaJ1a?
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