JlaBoparopHa poboTa 4.37

Z[O,I[aBaHHH B3a€MHO IIePIHCHIHRY/IAPHHX ROJIHBAHDb

Hpunaou i npunadda: 1) ocumnorpad, 2) reHepaTop TapMOHINHIX €eKT-
POMATHITHHX KOJIMBAHEL 3BYKOBOI YaCTOTH.

Mema pobomu: oznaiioMneHns 3 METOIOM BM3HAYEHHS YaCTOTH TAPMOHI-
HIX KOJIMBaHb 3a JoroMoromo ¢hiryp Jliccaxy.

Onuc npunady [ meopemutti 6100MocHi

JI71s1 BM3HAYEHHS YacTOTH TAPMOHIMHIX KOMMBaHb BUKOPHUCTOBYETHCS] METOZ (ITYP
Jliccaxy — TpaekTOpii, HAKPeCIeHIX TOUKOIO, SIKa BUKOHYE OJTHOUACHO JIBA TAPMOHIHHIX
KOTMBAHHS B JIBOX B3A€MHO TIEPIIEHINKYISIPHUX Hampsmax. Burmsin giryp Jliccaxy 3a-
JIeKUTH BIJl CTIBBIIHOINIEHHS Mi¥ JacToTaMmi, (azaMi 1 aMIuiTygamMu 000X KONHBAHb.
Dirypu Jliccaxy MOKHA CIIOCTEPIraTH Ha €KpaHi eNeKTPOHHO-TTPOMEHEBOIO OCILIAIOrPa-
ha, AKIIO IO ABOX Map BIIXWIMIOUNX TUTACTHH ITIIBEASHI 3MIHHI HATIPYTH 3 piBHHMH a6o
KPaTHUMI 4aCTOTAMI. Crocrepexenas diryp Jliccaxy — 3pyuHNA METO OCTIIKEHHS
CTIBBITHOIIIEH MI¥ GaCcTOTAMI KOMBAHE.

Hexait xonnBaHHS TIpOMEHA Ha BIATIOBIIHIX OCSX BIIOYBAETHCA 3a 3aKOHAMMU:

x=A1cos(@+@), y=~Ascosraxt+e@y), (1)
oe @1, — MOYaTKOBI a3y KONMBAaHL, # — UHCIIO, K JOPIBHIOE BIAHOIIEHHIO Yac-

TOT KOJIMBAH.

o6 3'acyBaTl XapakTep Pe3yNbTYIOU0i TpaekTopli, MOTPIOHO 3 IIMX PIBHAHD
BUKJIIOUNTH f 1 3HAWTH piBHSHHS f (X, y) = 0. B okpemomy Bumanky mpu # = 1 B1ady-
BAEThCS OAABAHHS KOIMBAHE 3 OAHAKOBUMH YACTOTAMU, TOMY PIBHSIHHS TPacKTOpii
Mae BUTJTIS]
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[IpuiiMaroun yuacTh OJHOUYACHO B JBOX B3a€MHO IEPIEHAMKYISIPHIX KOIMBA-
THHUX PYXax 3 OJHAKOBOIO YaCTOTOK, TOUKa omHcye emine (2). Burnan mporo emirnca
3alIeKATH BIJ, PI3HUIN (a3 KOIHMBaHb, B OKPEMHX BHIIaKaX €IIIIIC MOMKE BHPOIHATHCS

B MIpsAMy TiHIO (puc. 1).
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Puc. 2
Sx1io gacToTa OJHOTO 3 KOMMBAaHL BIOMA, TO TI0 BUIILAAY dirypu Jliccaxy BH3Ha-
YAlOTh YaCTOTY 1HITOTO. Take MOPIBHAHHA YacTOT MOKHA 3pOOUTH, TTOJAI0UN Ha TOPU30-
HTaJIbHO BIXUILIEOU] INIACTHHY HAIIPYTY 3 BIAOMOIO YaCcTOTOKO V., Aka JopiHioe 50 1,

a Ha BEPTUKAIBLHO BIXWIAIOUl — HAMIPYTY 3 JOCHIIKYBaHOIO YacTOTOIO vy

[cHye Take MpaBUIIO JId BU3HAUYSHHT 9acToT. [IpoBoadaTh uepes 3amany Girypy
JIB1 JOBLITBHI B3a€MHO TIEPIISHANKYIAPHI TIpami (ocl x Ta ), 11e 300paxkeHo Ha puc. 3.

¥

_

Puc. 3

[TiapaxoByIOTh UMCIIO TOUOK MEPETUHAHHA 3 BICCIO X (nx) 13 BICCIO [n ]

(y 3a3Ha4YEHOMY IIPUKIIAAL 7y = 3, ny = 1). Tom

Vy :n—vx. (4)

Y BUMAJKY, KOK TpIMa TIPOXOAUTH Yepes TOUKY MEPETHHY YacTUH (irypH, TO
P MAPaxXyHKY YUCIIO TIEPETHHIB BPaxyioTh JBIUM.
YacTtoTy vy JOCIIPKYBAHOTO CUTHANTY MOXHA TaKOoK OOUMCIUTH, 3HAIOUN UH-

ciio TopkaHb (iryporo Jliccaxy cTOpiH yMOBHOIO IPSIMOKYTHHKA (71, 1 ny, ), v akuii

BOHa BITMcaHa (puc. 4), Mo Jae BIIHONIEHHT YacTOT 000X KOJTMBaHb.



Puc. 4
YV HaBeJcHOMY INIPUKIANi 1, = 3, ny = 4. ITi 3HaYeHHS MACTABIAIOTH ¥ (op-

Myny (4).

Bumiprosarnns

3apAaHHA TIOJATae B TPAJAYIOBAHHI TeHEPaTopa TapMOHIMHUX eNeKTPOMAaTHiT-
HHUX KOJHBaHb 3BYKOBOI 4acToTH Mo ¢irypax Jliccaxy. V poOOTI BUKOPUCTOBY€EThCH
reHeparop 3 aiarazoHoM yactoT 20 — 20000 I'1r.

1. 3i0paTtu cxeMy BIAMIOBIIHO Jo puc. 5. Hanpyry 3 reHeparopa IMoJaTH Ha BXL]
,Y" ocimnorpada, a kommpaHug 3 yactoToro 50 I'ip — Ha Bxig X",
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Puc. 5

2. BkimounTu B Mepexky ocipiorpad i reHepatop. BUMKHYTH reHepaTop po3-
TOPTKHU ocimiaorpada.

3. ObepTaroyn peryIaTop 4acTOTH ITE€HepaTopa, JOMOTTHCA TIOSBH CTIHKOL ¢i-
rypu. PeryngaropaMu BEpTHKAIBHOTO i TOPU3OHTANBHOTO MiICHTIOBAYIB OCIUJIOTPA-
(pa BCTAHOBJIOIOTH BiATIOBITHY BEJIHMYHHY 300paXKeHHA M0 BEPTUKAJI 1 TOPU3OHTAJI.

4. BH3HaYHTH YHCJIO TOYOK IIEPETHHIB a00 TOPKaHb 71, 1 1y, ¢irypu Ta 3a do-

pMyJI010 1 (4) OOUHCIIMTH YacTOTY vy, AKa BIAIIOBI/IA€ MO IIKAJIN TeHepaTopa.

5. 3MIHFOIOYH YacTOTy TeHepaTopa, JOMOITHCSA HOBOI CTIHKOT (DITVpH i 3HANTH Vy2'

Badikcyparu momiaky N o IIKAIH. BumiproBaHHA TIpoBECTH SIS BOChMH (iryp Jliccaxky.

6. 3a eKcrepUMEHTAJIbHUMU JaHUMH o0y IyBaTH Irpadik v p= f(N).

Konmponoui numanns

1. fx MoXHa BH3HAYMTH, aHami3yiouu girypu Jliccaxky, CIiBBiJHOIMICHHS J0-
JABAHUX KOJHUBAHb?

2. ITo coboro yaBige TpaeKTopid pe3yIbTYIOHOTO KOJMBAHHA, AKIO YacTOTH
JIoJaBaHHUX KOJMBAHb P1BHI, a pi3HUIIA ¢a3:

a) Ap=0; 0)Ap=7/2; B)AQ=Tr.

3.5k 3MIHIOETBCA TPAEKTOPIA PE3YIBTYIOUOTO KOJIUBAHHA, AKI[O 3MiHIO€THCS
CTIBBITHOITICHHS aMILTITY I J0JaBaHHX KOJIUBAHb.
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