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Puc. 1.1 — N300paxenue 1a00paToOpHOTO CTCHIA.



1.A3mepenune HAaNPSIKEHUsI U TOKA

¢ MOMOIIbI0 YHUBepcaabHOro usmepuresas GDM-8135
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Puc. 1.2 — N300pakeHre yHUBEPCATbHOTO U3MEPHUTENS U YCIOBHO-TpauUecKoe MpeICTaBlIeHUe

COM

: 200mMB 2 20 200 1000

€ro0 JIULIEBOM ITaHeIn

1. . BxiroueHHe/BBIKIIIOUEHHE TMPUOOpA OCYIIECTBISECTCS KHOIKOM m
(KpaliHsisl KHOIIKA CITpaBa).

2. Br16op pexuma paboThl ( ©13MEpsieMON BETMYUHBI) OCYIIECTBIISETCS
KkHOMKaMu: <<V >>— Hanpsokerne, <KMA>>— tok , «k(» —conporusienwue.
[Tpu u3MepeHnn HANPSKEHSI I COMTPOTUBIICHHS KPACHBIN MPOBO/Y
npucoeauHsaeTcs K BeiBoy <KV (BepXHee KpacHOE THE3/0 Ha MaHeIu
npuodopa).

[Ipu u3mepeHnu Toka KpacHbIM MPOBOJ] MPUCOETUHSAETCS K BHIBOY
K A >>(neBoe HIDKHEE JIEBOE THE3/0 Ha MaHeIu mpudopa).
YEpHBIii TPOBOJ BCETa MPUCOETUHSAETCS K BRIBOLY<K COM>> .



3. Bri0op pexum u3mepeHus ocymiecTBisiercs KHOMKo<KAC/DC>>:
nocrosiuHoe ( DC) HanpsiokeHune/Tok (KHOTKA oTyiieHa), mepemerHoe (AC)
HaIpsDKeHUE/TOK (KHOMKa yToruieHa). BeiOpath npenen usmepeHus
BbIOpaHHOM Benn4MHbL. [Ipu 3TOM M3MepseTcs NeicTBYIOIIEe 3HAUCHHE
MIEPEMEHHON BEJIUYUHBL.

4. BpIOOp MpenesioB U3MEPEHUs HANPSKEHUST OCYILIECTBISETCS: PU
W3MEPEHUHN HarpshkeHus (KHonka <KV>> Hakara) KHOIKAMU JKEITOU TPYIIIbI
— yCTaHaBJIMBAIOT IIpeaeibl 1o Hamnpsbkenuto 200mB, 2 B, 20 B, 200 B,
10000 B; npu usmepenur Toka (KHOMKA << MA>> Ha)kaTa) ) KHOIKaMu
3€JICHOU TPYMIbl — YCTaHABIUBAIOT Ipeaeiibl o ToKy 200MKkA,2MA, 20MA,
200MA, 2A, 10A; : npu u3mepeHnn conpotunieHus (kuomka «k» Haxara)
KHOMKaMHu rony0oi rpyrmmsl — npeaenst 200 Om,2 kOm, 20 kOwm, 200 kOwm, 2
MOM. M3Mepenus ciaeayeTr BhINOJIHATh C TOYHOCTBIO 10 JBYX 3HAKOB IIOCIIE
TOYKH.

[Ipu nepekiIroYeHn MPeaeIoB U3MEHSETCS TOUHOCTh u3MepeHuid. Ha
MpaKTUKE JIJIs1 00eCIeYeHUs TOYHOCTH U3MEPEHUM HEOOXOIMMO CTPEMUTCS
BKJIFOYUTH HAMMEHBIIHHN MOIXO AN Tpeien u3MepeHus: (HaYMHaIoT ¢
OO0JBIIOT0, MOCJIEI0BATEILHOTO YMEHbIIIAs BeIMUMHY npenena). Ecau
u3MepseMas BeJIMYMHA MPEBOCXOIUT BKIIFOUCHHBIN TIpeiesl U3MEpPEHUs Mpuoop
oToOpaxaeT Ha dKpaHe( B JIEBOM CTOPOHE) CUMBOJ <K1>>,4T0 03HayaeT
HEOOXOIMMOCTD Mepexo/1a Ha OONBIINIA PEAEs U3MEPEHHI.

2. Cxema AJIA UBMEPECHHUSA BXOAHOT0 COIIPOTUBJICHUSA MACCUBHOI'O

JBYXIIOJIIOCHHKA
® 2 D—e—
A U, U, I A— aKTHBHBIHA IBYXIOIIOCHHUK
TIOCTOSTHHOTO HAIIPSKEHMS,

I | . II — maccuBHBIN ABYXITOIIOCHUK,

BXOJHO€ COMPOTUBIIEHHE KOTOPOTO
U3MEPSIETCS.

Puc 1.3. Cxema 151 u3MepeHns BXOJHOTO CONPOTUBIIEHUS TACCUBHOIO JBYXITOJKOCHUKA
IIPU MOCTOSIHHOM HAIpPSHKEHUU U TOKE.

[Ipu u3BecTHOM conpotuBiieHnH R uzmepstorcsa nHanpsikenuss Ug u Us,.

_U;

U
Torma I, = Ug/R. Bxognoe conporusnenue R, === —2 R,

I Ur

[Ipu TakomM crnocobe u3MepsItoTCs TONbKO ABa 3HaueHus HanpsokeHust U, u Ug
wm U; u U, (1.k.U, = U; — Ug).



2.YcraHoBKa TpedyeMbIX CHTHAJIOB € IOMOIIBI0 T€HEPATOP HANPSKEHUSI
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N3o0pakenne renepaTopa u yCIoBHO-TpaduIecKoe

npeacTaBJICHUC €I'0 JIMOCBOU ITaHCIIN.

©

Puc. 2.1 —
Ha puc.2.1 npeacrapiiena jaulieBas naHejab reHepaTopa.

CETb



1. BxmouuTs reHeparop. BxiIroueHHE OCYILECTBIIIETCS KHOIKOM
(TIepBasi KHOTIKa cJIeBa B HU)KHEM PSIY).

2. BeiOpate cuHycouzanbHyl0 (opMy BBIXOJHOIO CHrHajla TeHeparopa.
I'enepaTop MokeT (GOPMHUPOBATH CHIHAJBI TPEX BHIOB: CHHYCOMIAJIBHBIMH,
TPEYTOJbHBIA U NPAMOYIOibHbIM. POpMa BBIXOJHOIO CUTHAla FeHepaTopa
0TOOpaXkaeTcsl COOTBETCTBYIOIIUM 3HAYKOM B BEPXHEH CTPOKE Ha 3KpaHe

reHepaTopa: NN Tl Bei6op ¢GopmBl  BBEIXOZHOTO CHTHaja
OCYILIECTBIISIETCS MIOCIEA0BATEIIbHBIM HAKATUEM KHOIIKA .

3. YcTaHOBKa IMapaMeTpOB BBIXOHOI'O CUTHAJIA: aMIUIATYIbI U YaCTOTBI.
YcTaHOBKA YaCTOTHI.

—  Haxars knonky YACTOTA (nmepBasi KHOIIKa BO BTOPOM Psily CIIpaBa
OT DKpaHa), Mpu 3ToM cjoBo «YacT» Ha dKpaHe reHepaTopa HayHET
MUTaTh.

—  HabGparts TpeGyemoe 1iudppoBoe 3HaUECHUE YACTOTHI.

— Haxars kHONKY, COOTBETCTBYIOIIYIO pazmepHocTu: ['m, k[, MI'n
(KHOTIKM PacroJIO>KeHbI B CTOJIONE CIIpaBa OT U(PPOBBIX KHOIIOK).

Ha »kpane reHepaTtopa B TMEpBOMl CTpokKe OyJeT IMOKa3aHO 3a/laHHOE

3HA4YCHHC YaCTOTHI.

YcraHoBka AMILINTY IbI.

—  Haxatp kaonky AMILJI (BTOpast KHOIIKa B BEpXHEM PSY), IPU 3TOM
CJIOBO «AMILID HA DKpaHE I'eHepaTopa HAYHET MUTATh.

—  HaOparb TpebyeMoe 3HaueHrne aMIUTUTY/ bl CUTHAJIA.
—  Haxatp xHONKY , COOTBETCTBYIOIIYIO Pa3MEPHOCTH HaIPSHKCHUS
(HWOKHSIS KHOTIKA B CTOJIONE crpaBa OT HU(PPOBBIX KHOTIOK).
Ha »kpane renepatopa BO BTOpOH CTpoke OyneT MOKa3aHO 3aJlaHHOE

3HAYCHUC aMILIMTYAbl B BOJIbTAX.

CneBa OT KHOMOK YIpaBJICHHUS PACIMOJIOKEH JKpaH, Ha KOTOPOM BCETIa
OTOOpaXarTCs:

— 4acToTa CUTHama;

— ¢opma curHania;

— TEKyIllee M3MEHIEeMOe 3HAauCHHE (aMIUTUTY/Aa, CMEIIeHUuEe Hys, KodppuiueHt
ACUMMETPHH U T.11.);

— wuHdOpMaIKs 0 TEKYIIIEM PEKUME TeHepaTopa.



3. Padorta ¢ un¢ppoBbiM ocuuiiorpagom.

Ha puc. 3.1 npencraBieH BHEMIHWN BHJ ocHuuIiorpadga U €ro JuieBas
MMaHeIb.
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Puc. 3.1 — U306paxenue ocimmiorpada u ycaoBHO-Tpadudeckoe
INENICTABJIEHUE €r0 JIUITEBOUW TTAHEITH.



Bxotouenue u BBIKITIOYEHHE OCHUUIOrpada OCymecTBIAETCS KHOIKOM
«BKJI/BBIKJI». Bcro nanens ynpapieHUs MOXHO pa3OUTh HA YETHIPE YCIOBHBIC
YacTU: YINPABJICHUE BEPTUKAIBHBIM M TOPU30HTAJIBHBIM  OTKJIOHEHUSIMU,
yIpaBJICHHE CXEMOMH 3aIlycka U npoure QyHKIHUH.

3.1.Paznen BeptukanbpHoe oTkioHeHne « BEPTUK» (puc. 2.1) mo3Bosser:

— 3a7aTh MaciITadbl Mo ocu opaAuHat — pyuka « BOJIbT/AEJD»;
— BBICTaBUTH NoJjoxeHue Hyis — pyuka «CMEIIIEHUE Y »;

— YCTaHOBUTH pexHUM KaHanoB ocumwuiorpada kaonkamu «KAH1», «KAH2»|u
«MATEM».

Haxatue xkHOmox «KAH1» u «KAH2» 003BOJSET BKIOUYUATHh WA

BBIKJIFOYUTh COOTBETCTBYIOIIMIN KaHaj (€CJIM KHOIKA MOJCBEYMBAETCS, TO KaHAI
BKIIIOYEH). [Ipy BKIIFOUEHHOM KaHalle aKTUBUPYETCSI MEHIO KaHana (oToOpaxkaercs
cnpaBa Ha 3kpane). Haxxatnem kHonku <KKAH >>BbI3bIBaeTcs MEHIO, COJIEpIKaIee

PEKUMBI: (COOTBETCTBEHHO 3aKpBITHI BXOJ — Ha HKpaH

OCI_[I/IJIJIOI"pa(I)a IMoAacTCs TOJIBKO IICPEMCHHAA COCTABJIAIONIAA CHMI'HAJIA, OTKpLITBIﬁ
BXOI — Ha 3KpaH IMOJar0TCA BCC COCTABJLAIOINC CUT'HAJIA, 1 3a3CMJICHUC CHFHaHa),

— tun Bxojaa «CBsi3b BX»: OTKPBITHIN, 3aKPBITHIN 1 3eMils (KHOMKA «F1»);
— BKJIIOYUTH WM BBIKJIIOUUTH HHBEpCHIO curHana «uaBepcus» (kHomka «F2y);

Haxarne kHonku « MATEM) BKIIIOUAaET UM BBIKIIOYAET MATEMATHYECKYIO
dbynkuuro. Ecnu pyHKIMS BKITIOYEHA, TO JOCTYITHO MEHIO:

— BBIOOp THHA (QYHKIWU: CclOXeHue, BbluuTanue, FFT —  ObicTpoe
npeobpazoBanue Oypbe (kHOMKa «F1»);

— kHomku «F4» wu  «F5» ympaBiuAlOT TOJNOKEHUEM H  MacHITaOHBIM
kodhpurreHTOM peannzyemMoit PyHKITUU Ha dKpaHE;

— kHOMKHU «F2» n «F3» 3TOro MeHI0 aKTUBHBEI TOJBKO B pexkume FFT — 3amaror
WMCTOYHUK JIAHHBIX U TUII OKHA.

3.2.Pazmen ropusontampHoe otkioHeHne «I'OPU30OHT» (puc. 3.1)
MO3BOJISIET:

— 3aaaTh macmtad o ocu Bpemenu pyukoit « BPEMSA/TEJ»;

— OCYUIIECTBJISITh CABUT CUTHAJIA IO BPEMEHHOM OCH OTHOCHUTEIILHO TOYKH 3aXBaTa
curHazia (npussizku cuaxpoHuzaiuun) pyukoir «KCMEIHIEHHUE Xy;

— YIPaBISITh Pa3BEPTKONW C MOMOILBIO MEHIO, BbI3bIBaeMOro kKHonkot « MEHIO
I'OPU3».

Copepxanne «MEHIO I'OPU3» obGecnieunBaet cienyronme QyHKINNU:



— kHomka «F1» BKIIOWaeT OCHOBHYIO pa3BepTKy (HA HKpaHE OTOOpa)kaeTcs
3aBUCUMOCTh HANPSDKEHUS B KaHAJIaX OT BPEMEHM);

— KHOMKa «F2)» BKJIIOYaeT PEKUM BBIJICTICHUS OKHA, TIO3BOJISS C TIOMOIIBI0 PYYKH
«CMEHEHHUE X» ycTaHOBUTbH MOJIOKEHUE CEPEIMHbI OKHAa Ha BPEMEHHOMU
ocH, a pyukoii «BPEMS/AEJI» 3anaTh ero mupuHy;

— KHOmKa «F3» BBINONHAET PacCTSHKKY MO BPEMEHHOM OCH ydacTKa CHUTHala,
BbIOPAHHOI'O C TIOMOILBIO OKHA;

— KHomka «F4» BkItoyaeT pexxuM CaMOIUCLa;

— kHomka «F5» Bkmouaer pexxum XY (10 ocu  aOCHMCC OTKJIaJbIBAETCS
HaIpsHKEHUS KaHaa 1, o ocu opauHAT — HANPsDKEHHE KaHasa 2).

3.3 K pasgeny mnpoune GyHKOUA OTHOCITCS (PYHKIIMM HACTPOWKH
ociuuiorpadga U ynpouieHus padoThl C aHATU3UPYEMBIM CUTHAJIOM, BUJIOM €TO
OTOOpaXXeHUsl, HapUMeED:

— kHomnka «ABTOYCT» aBromaTHdecku MOAOUPAET MaCHITA0bl MO OCAM st
OTOOpaXXE€HUsI CUTHAJOB Ha DJKpaHe (IpuU HSTOM MpPoOYHMe HACTPOUKHU
cOpachIBAIOTCS B 3HAUCHUS 110 YMOJIYAHHUIO);

— kHonka «Ilyck/Crom» mO3BOJISIET BKJIIOYWTH WM  BBIKJIIOYHATH CXEMY
CUHXPOHM3AIIMHU (T.€. pa3pellaeT Wi 3anpeiiacT ouuppoBKy CUTHATIOB);

— kHomka «IloMoub)» aKTUBHPYET MEHIO TIOMOIIH, KOTOPOE TMO3BOJIAET MOTYYUTh
MHpOpMAIMI0O O HA3HAYCHUM KaXIOM KJIaBUIIM ocuuiorpada (moBTOpHOE
Ha)KaTUE KJIABUIITH TIO3BOJISICT BBIATH U3 PEKUMa TTOMOIITH ).

Cpenu ocTallbHBIX KHOMNOK JMIEBOM MaHENIN CTOUT OOpaTUTh BHUMAaHUE Ha
kHOTIKY «Kypcopbl» 1 kHONKY «M3MepeHusi», KOTOpblEe O0JIETYalOT U3MEPEHUE
[1apaMeTPOB UCCIIEYEMBIX CUTHAJIOB.

IHoaroroBka ocunsiorpada Kk usMepeHusiM

1. Bxmouuth ocuuiiorpad. BxmtoueHue ocmuuiorpadga OCyIIECTBISECTCS
kHonkoit <KBKJI/BBIKJI>> (mepBas KkHomKa cmopaBa OT JKpaHa
ocmmorpada B BepxHeMm psay). [Ipu Brimodennn ocrmuiorpada Ha €ro
AKpaHe MOSBISIOTCS:

— OCHWIIOTpaMMbl CHUTHAJIOB, ToAaBaeMbix 1o mnepBomy <KCHI>>
(moxcBeTka KENTHIM cBETOM) U 1O BTOpoMy<KCH2>> (moacBeTka
rojyObIM I[BETOM) KaHajaMm;

— uH(popMalus 0 BUJaxX cBs3H 1o Bxoay kaHanoB <K CH1>> u < CH2 > ¢
UCCJIeYyEMbIM CUTHAJIOM (BHU3Y O]l MacIUTaOHOU CETKOM).
W3meHeHne Buaa CBsI3U JIOOOTO KaHaja C CHUTHAJIOM BBINOJHAETCA C

nomonipto  kHomkn —~ <KKAH>>(y  kanana<<KCH1>> KHOIIKA
MOJICBEUMBAETCS KENTHIM CBETOM, a Y kaHana <K CH2>> — ronyObim) u



kHonku << F1>>. Haxaruem xnonku<< KAH >>BbpI3pIBacTCs MEHIO,

COACPKAIICC PCIKNMBI:

HOCHeI[OBaTeJIBHI)IM HaXXaTUEM  KHOIIKH

TpeOyeMbIil B paboTe BX0j ocuusiorpada.

«KF1>» ycranaBauBaercs

Macmrtabbl 1Mo BEpTUKAJIBHONW M TOPU3OHTAIBHOM ocaM. Macmrad 10
BEPTUKAJILHON OCH ycTaHaBlMBaeTcs B BosbTax — U wim mMuumBoasTax — mU u
COOTBETCTBYET OJIHOMY OOJIBIIIOMY JEJIEHHUIO CeTKU ocumiiiorpada. M3meHnenue
MaciTaba Ha KakJIOM KaHalie BBITIOJIHSAETCS ¢ TOMOIIBIO PYYKHU

< BOJIBT/AEJL.>> Mensisi macuitadbl, ClielyeT YCTAHOBUTH ONTUMAaJIbHbBIC
(KaK MOXHO JIy4yllle HMCHOJIb3YIOIIHME IOJIE SKpaHa, HO HE BBIXOJAIIUE 3a €ro
Mpeesbl) pa3Mepbl U300paXKEHUSI CUTHAJIOB 110 BEPTUKAIM Ha MEPBOM U BTOPOM
KaHajax. Macmtad 1mo ropu3oHTalIbHONW OCH YCTaHABIMBAETCS B MUJUIUCEKYHAaX

— ms,

MHKpPOCEKyHAaX — US, HAHOCECKyHIbI — NS. H3meHnenne Mmacimrada 1o

TOPU30HTAIBHON OCH BBINOJIHETCS ¢ ToMoIIbI0 pyukn<< BPEMS/AEJL.>>.
2. Pyukamn<<k CMEIIEHHUE Y>> coBMecTHTH HYJH 000HMX CHTHAJIOB HA
HEHTPAJIbHOM FOPU30HTAJIBLHOM OCH CETKH OCUHMJLIOrpada.
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— Haxatb kKHONKY<K CBOP UH® >>(nepBast KHOIIKAa B BEpXHEM psiLy) U
C MoMOIIIbI0 KHOMKK <KF3>> 3amaTh ycpeaHeHue 1mo BeIoopke u3 8-16
CUTHAJIOB.

N3mepenne aMILUIMTYABI ¢ IOMOIIBIO OCHUJLIIOTpada

1. C nomompl0 pydYkd H3MEHEHHs MaciTaba Mo TOPU3OHTAIBHON ocu
KBPEMSI/AEJI >>ycTaHOBUTH Ha 9KpaHe ocuuiuiorpada nzoopaxxeHue
2-3 epuo0B CUTHAA.

2. YCTaHOBHUTH OCIUIIOrpad B pPEXUM H3MEPEHHUS HaXaTHEM KHOIKH
<KU3MEPEHMS>> (BTOpas ciieBa BO BTOPOM psiny cBepxy). [lpu 3tom
Ha 3kpaHe nosieutcs MeHro U3MEPEH..

3. Haxaruem omnoit u3 kHomok <KF1+F5> (mepBblii cTonber ciieBa)
BbIOpaTh OKHO, B KOTOPOM OYIyT NpPEICTaBIECHbl PE3yJIbTaThl
HEO0OXOMMOT0 BUa U3MEPEHUSI.

4. Kuaonmkamu<F>»1 u «<F2> ycTaHOBHUTH CIEIYIOIINE COOTBETCTBUSA
VICTOYHUKOB U KaHAJIOB: « Hcrounuk 1 — Kanan 1>>
KHUcrtounuk 2 — Kanan 2>>

5. C mnomompio KHOMKHKF3>> w3 mnpencraBIeHHOrO0 MEHIO BHJIOB
W3MEPEHUM: KAMIUVIATY AbBI>, <BPEMEHA>>,
KBALEPXKXKUW>, BeiOpats By uzmepenus: — < AMIIJIMTY AbI>>.

6. C nomompio KHOMKK <KF4>> W3 mpeAcTaBIEeHHOTO MEHIO BHIOpaThH
PEKOMEHIIyeMbIi  JUIsl ~ YMEHBIICHUSI  TOTPEIIHOCTH  U3MEpPEHUS

aMILUTMTYJHBIX 3HaYeHui curHanos Buj usmepenus: <K Vpp» (Voltage
peak to peak) — mis CMHYCOMAAIBHOTO HAIMPSDKEHHS PAaBHO JBOMHOMN
ammiuTynae. Torma aMIUIMTy[y CHTHajga MOKHO OINPEACIHTh II0

dopmyne: Uy =V /2.
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7. Haxarp xHOnky<<K F5> nns Bo3Bpara B pexum usmepenus. Ilocie
’TOTO B BBHIOPAHHOM OKHE TIOSABSTCS  PE3yJbTaThl H3MEpPEHUS
BBIOPAHHOIO BH/IA.

MN3mepeHue nepuoaa ¢ NnoMoumb0 ocuuLiorpaga

1.C momomplo KHOMOK < F1+F5>BpiOpaTth OKHO, B KOTOPOM OYyIyT
TIPE/ICTABJIEHbI PE3YJILTATEl M3MEPEHUS.

2.C nomoumpto  kHomkn  <KF33 W3  NPEACTaBIEHHON0  MEHIO:
KAMIUIMTY AbI>> <BPEMEHA>> <3AJEPKKHM>>,  BeiOpath  BUJ
u3mepenus — < BPEMEHA>>.

3. .C nomompro kHomkM <KF4> U3 MpencTaBIEHHOIO  CIIHMCKA:
KYACTOTA» KLIMEPUO/>>,<<BP HAPACT>» ,&KBP CITAJIA>> u T.1.

BbIOpaTh KIIEPUO/>>.

4 Haxarp kHonky <U3MEPEHWSA>>. [lpu »ToM B BBHIOPAaHHOM OKHE
MOSIBSITCSL PE3YIIbTAThI U3MEPECHUSI.

N3mepenure aMmmuiuTyabl M Ga3bl ¢ MIOMOLIBIO OCUWILJIOTpada

1. YcranoBuTth ocrmsuiorpad B peKUM KypCOPHBIX U3MEPEHHM. Y CTaHOBKA
ociuiorpada B 3TOT pexxum ocyiectpisieTcss kHonko KKYPCOPBI>>
(mepBast KHOIIKa BO BTOPOM psiy cBepxy). [Ipu 3ToM Ha sKkpaHe MosBiseTCs
meH1o pexxnma KKYPCOPDBI> : KI'OPU30HT>,<BEPTHUK>>.
2..Jlng u3aMepeHus aMIIATY /bl (M3MepPEHUSs 10 BEPTUKAJIbHOW OCH)

KHOINKOU KF3>>BbIOUpaloTcsa BepTUKalbHble Kypcopbl. [IoBTOpHBIM
Ha)KaTueM KHONKU KF3>>KypcopaM 3a/jaeTcsl akTUBHOE WJIU IACCUBHOE
cocTosgHue. [Ipy aKTUBHOM COCTOAHUU KypCOp MOXET IepeABUTraThCo 10

BepTHUKaJU ¢ noMouibio pydku <KYCTAHOBKA>>. [Ipu naccuBHOM
COCTOSIHUH Kypcop 3apUKCUPOBAH.

st usaMepenus HanpsbkeHusa AU Mexy ABYMs KypcopaMy MOXKHO

BOCII0/Ib30BaThCA pe3yabraTaMu usmepeHua U, U, uAU =|U; —U,|,
KOTOpbIE NIpeACcTaBJeHbl B HXKHer 4acTh okHa KKYPCOPBI>>.

4. B a/1IeKTpUYECKUX LensiX abCoMTHOE 3HaYeHHe (pa3bl HANPSKEHUS UJIU
TOKa UHTepeca He npejcTaBiseT .0JHAKO BaXXHbIM [IapaMeTPOM SBJIAETCH
pasHocTb ¢pa3(uau roBopsT cABUT $pa3)AByX HanpskeHul. Ha puc.
CXeMaTUYHO M0Ka3aH MeTOo/, oNpeJie/ieHUs1 pa3HOCTH a3 @=@, — p;4epe3
3alePXKHU tyo U t 1, CUHYCOMAAJbHbBIX HAIPSXKEHU T



U;(t) = Uy sin(2mf + @4 ) u U, (t) = Uy, sin(2mf + @, ) COOTBETCTBEHHO.
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At=ty — tyg , ¢y = —2mft g, @, = =21ty

A A
@ =@ — @ =2mf (t 39 — t10)=2mfA t=2ﬂ7t [pazt]=360°7t [rpaz]

3.B BepxHem okHe ¢ momomplo KHOMKU<KF1>»> ycranoButh<K MCTOUHHUK —

Kanan 2>>.

4 Tlpu uzmepenuu casura ¢asbl OJHOTO CHUTHAIA OTHOCUTEIBHO JAPYTOro OJUH U3
CUTHAJIOB NIPUHUMACTCS 3a OMOPHBIA (3TOT CHTHAJ IMOAACTCS HA TIEPBBIM KaHAI
ocimsuiorpaga). ®daza 3TOro curHajga NPUHUMAETCS pPaBHOM HYINO, a (asbl
OCTAJIbHBIX CHTHAJIOB HM3MEPSIOTCS OTHOCHUTEIBHO BBIOPAHHOTO OIIOPHOTO.
PexomenmyeTcst B kKaueCcTBE OMMOPHOTO BBIOUPATh TOT CUTHAI, (paza KOTOPOTO MpH

BBITIOJTHEHUH MTOATOTOBKHY K pa0oTe MPUHUMAJIACh PaBHOM HYIIIO.
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2. lna wsmepenus (a3bl BBIOMPAIOTCS TOPU30HTAIBHBIE Kypcophl. Bribop
TOPU30HTAJIBHBIX KYPCOPOB OCYIIECTBIsieTCs: KHOMKOM <KF2>>. [loBTOpHBIM
HakatueM KHOMKM <KF2>> kypcopam 3amaércsi akTHBHOE WJIM TACCHBHOE
coctrosinue. Ecinu kypcop n300pakeH CIUIONIHON JIMHUEH, TO OH HAaXOJIUTCA B
AKTUBHOM COCTOSIHUU U MOET MEPEMENIAThCS 110 TOPU3OHTANIA. Y IPABIICHHE
MEPEMEIIICHUEM KypCcopa BBIMOJHSIETCS C TIOMOINBIO BpAILICHUS PYUYKH
KYCTAHOBKA>> (crpaBa HaBepxy). Eciau kypcop n300pa>keH mTPUXOBOH
JUHUEH, TO OH 3a(UKCUPOBAH B MACCHBHOM COCTOSIHUU W MEpEeMeNaThCs He
MOXET.

3. Tlepen m3amepenueM casura ¢a3 HEOOXOAUMO YCTAHOBHUTH 3aKPBHIThIE€ BXOAbI
ociiuiorpada Ha o6oux kaHanax (cMm. paszaen «lloaroroBka ocuusiorpada
U3MEPEHUSAM») U COBMECTUTHh HYJIUM OOOMX CHUTHAJIOB Ha IEHTPAIbHOU
TOPU30HTAJILHOM OCH CceTKH ociuiorpada. 3areM C MOMOIIBI PYYKHU
M3MEHeHUs1 Macmraba 1o ropu3oHTanbHOM ocu  <<KBPEMS/AEJI>>
pPa3BepHYTh HW300PKECHUSI CHUTHAJIOB TaK, YTOOBI PACCTOSIHUE MEXKIY
CUTHAJIaMHM B OAHOW (paze 3aHMMaNio HE MeHee 2/3 skpaHna. [[ns yBenuueHus
TOYHOCTH M3MEPEHUM CIIeyeT C MOMOIIBI0 PYUYEeK M3MEHEHHUs MaciiTtada 1o
BepTukaibHol oc KBOJIBT/AEJI>> yBeauuuTh CUTHAIBl TaK, YTOOBI UX
MEepPECEUYCHNE C IEHTPATbHON TOPU30HTAIBHOM OCHIO CETKHM ochuiuiorpada
ObLI0 BUITHO 4eTKO. [Ipy 3TOM CUTHAIIBI MOTYT BBIXOJUTH 3a MPEEibl dKpaHa
— D3TO HE BIMSIET HA TOYHOCTh H3MEPEHHS BPEMEHHBIX HWHTEPBAJIOB.
VYCTaHOBUTH KypcOp, HaXOISIIMIICS B aKTUBHOM COCTOSIHUM Ha HYJEBOM
ypOBHE omopHoro curHaia. [lIoBTOpHBIM Ha)kaTHeM KHOTIKH <KF2>> momeHsTh
COCTOSIHUE KypCOpOB. 3aTeM Jpyrol Kypcop, HaxXOI[IIUHCS TEnepb B
AKTUBHOM COCTOSIHUM YCTaHOBUTH Ha HYJIEBOM YPOBHE CHUTHaja, 110/1aBaeMOro
no BTOpOMY KaHaiy. Pe3ynbrartbl m3MmepeHus ciasura no Bpemenu: 17, T,
AT=T>-T;, npencrabnsaorcs B HuxHeld Tpetn okHa KKYPCOPBI>»> (cwm.



pucynok). Casur ¢a3bl, paBHbI (ha3ze curHajia BTOPOTO KaHalla, MOXHO
OTIPENICNIUTh MO cleayroniel popmyse (B rpaaycax):
@ =Ap=360"xAT /T =360" x AT x f

rac T— IICpruoJa CUTHAJIOB, f —gacTora I'CHCpaTopa.
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BbIBoJ 0CHIJLIIOTPAaMMBI HA IKPaH AUCIIEs U
coxpaHeHue eé B Buje rpadpudeckoro gaiia

[lepen coxpaHeHHeM OCHMIUIOTPAMM BIEPBBIE HEOOXOIUMO CO3/aTh MAINKy C
Ha3BaHUEM TPYMIBI, ATy TAIKYy CIAEAyeT MUCIIONIh30BaTh B TEUCHUE BCETO CPOKa
paboThl B JlabopaTopuu. 3ampelraeTcss co3jaaBaTh Nanku Ha Pabodem crose.
[Tanky cnenyer coznath Ha aucke Work D B manke Student; Ha3BaHue nmamnku —
HOMEp yueOHOM rpynimsl, Harpumep, A-12-17.

BLIBOII oCHUIJIOrpaMMBbI HA SKPaH JUCILJICHA

1. 3anycrtuth nporpammy Free Wave.

2. B mosBuBHICIiCS HAa HPKpaHE 3aCTaBKE HaXXaThb 3HAYOK C HM300paKeHUEM
ociuiorpada (BTopoi B BEpXHEM TOPU30OHTAIBHOM MEHIO), ITOTOM Ha)aTh
KHOTIKY «Play» P> B HWKHEM rOpH30HTAILHOM MeHI0. [Ipr 9TOM Ha dKpaHe
TUCTIIIeST TIOSBSTCS OCHMJUIOTpaMMBL. B 71€BOM BEpTHKaIbHOM MEHIO
BBIOpaTh «YES», 4T00bI (HOH OCHUIIIIOTpaMM ObLT OEITbIM.

CoxpaHenne ocuujiorpaMmmbl. HaxxaTh 3Ha4OK ¢ M300paKEHUEM JTMCKETHI B

HIDKHEM TOPHU3OHTaIbHOM MeHi0. B okHe «Mwms aitnay HaOpaTh Ha3BaHHE
daiima, BBIOPaTh MECTOM COXpaHeHHUs co3maHHylo Ha jgucke Work D
WHIMBUTyJIbHYIO TIATIKY.

— CoxpanuTh (aiia B UHANBUIYAIbHON NanKe.



