NaboparopHaa N22 Pacuet ¢punbtpos AC

Owmibtp AC npencrapiisgeT co00i COBOKYITHOCTh 3JIEKTPUUECKUX IENei, peIHa3HauYeHHBIX JIJIs
OTpaHUYECHUS ONPEIEAEHHBIX YaCTOT, MOCTYMAIOIMINUX HA JUHAMUKH.

Llens pabotsl: Paccuntars ¢punbtp AC yKazaHHOTO THIIA 7S pa3IMYHBIX KOH(PHUTyparuii
IPOMKOTOBOPHUTEIIEH.

HOI[I"OTOBK& K pa60Te COCTOMT U3 CIICAYIOIHNX 3TAIIOB!:

e I3yuuTh MaTepuabl JeKIuH 1Mo TeMe «JacToTHas 00paboTKa CUTHAIOB)

e BriOpars BapuaHT (BeIOUpaeTcs 1Mo mocieHei mudpe naposs INIHOro KabuHeTa,
nocienusis nudpa «0» coorercTByer 10 BapuaHTy)

e V3yuuTh yKazaHus ¥ X0J paOOThI IPUBEIACHHBINA HIKE.

B cj1ydaec, €CJI JaHHBIX IJIA pacqéTa HEAOCTATOYHO MJIM HCKOTOPLIC ICPEMCHHBIC HCU3BCCTHBI,
HpOQHTaﬁTe MPUBCACHHBIC HUKC MCTOAUYCCKUEC YKA3aHUSA 0oJiee BHUMATEIIBHO.

OT4er JOMKEH COollepKaTh pacueT aKycTUYeckoro GpuibTpa, 000CHOBaHMS BBIOOpA YAaCTOT Cpe3a,
uToroByto AUX cucTemsl, a Tak:ke BBIBOJ O MPOJICIAHHON PabOTHI.

OuIbTPHI BCTPEYAIOTCS CISAYIOMIUX TUIIOB (CM. puc.l):

e  OuibTp BhIcOKUX YacTOT (OPBY) — orpaHrumMBacT 4acTOTHBIM TUAINa30H TUHAMHUKA
CHHU3Y;

e ®unbTp HU3KKX YacTOT (PHY) — orpaHMunBaeT 4aCTOTHBIN AHUAaNa3oH AUHAMUKA CBEPXY;

e Tlonocogoit punsTp (I1D) — orpaHnyMBaeT YaCTOTHBIN JUATIA30H JUHAMHUKA CBEPXY U
CHHU3Y;

e KoMOMHUPOBaHHBIN TUIT — TPEICTABIIAET COOON COYETAHHUE BBINICYKa3aHHBIX THUIIOB.

OUIbTp XapakTepu3yeTcsl YacTOTOM pasjiena U BeIUUYnHOM nopsiaka (1-ro nopsinka, 2-ro
nopsizaka u 1.71.) Hopsinok ¢puneTpa onpenenser KpyTusHy crnaga AUX B nosnoce 3arpaxaeHus, u
ONPENENAETC KOJTUYECTBOM PEAKTUBHBIX 2JIEMEHTOB B MJIEKTPOHHOM cxeme. Kax bl
PEaKTHUBHBIN JIEMEHT, J0OABICHHBIHN B CXEMY, YBEJTMUMBAET NMOPSAJOK (pUIbTpa HA eIMHUILY U,
COOTBETCTBEHHO, KPYTU3HY CI1aJla XapaKTepUCTUKH Ha 61b/0KT. PeakTHBHbIE 3JI€eMEHTHI
(GWIbTpa NpeACTaBISAIOT cO00M HHAYKTUBHOCTH (KaTYIIKH) U €MKOCTH (KOHAEHCATOPBHI),
COEMHEHHBIE MO onpeneneéHHoN cxeMe. HoMUHaIbl peakTUBHBIX 3JIEMEHTOB OMPEACIISIIOT
4acToTy cpe3a puibTpa.
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Pucynox 1. Pabora ¢punsrpoB AC

Jnis mofaBneHust U30bITOYHON YyBCTBUTEIBHOCTH AMHAMUKA B CXeMY J100aBJIsIeTCsl aTTEHI0ATOP
(menurtens HanpsbkeHus ). JlaHHas Mepa IPUMEHSIETCs ISl IPUBEICHUS YyBCTBUTEIILHOCTEN
nuHaMuKkoB B AC k equHOMY ypoBHI0. HyBcTBUTEeNnbHOCTE HY IHaMKKa 0OBIYHO MOKET
coctaBisTh 95-1001b, B TO BpeMsi Kak TUIIOBOE 3HaYE€HHUE YyBCTBUTEIbHOCTH BYU nuHamuka
moxet fgocturath 110ab. OueBuaHO, 4TO HEOOXOAMMO NOHU3UTH YyBCTBUTENbHOCTH BY
JWHaMHKa 10 ypoBHA yyBcTBUTENbHOCTH HY. Ecnin HoMuHaneHbIe conpotuBnenus HY n BY
JMHAMUKOB PaBHBI, TO HEOOXOIMMOE MO/IaBJIeHHE Oy/IeT paBHO Pa3HOCTH YyBCTBUTEIbHOCTEH
BY u HY nuHaMukoB. Pacu€T HECKOJIBKO OCIOKHAETCS, €CJIM HOMUHAIBHBIE COIPOTHUBIICHUS
JUHAMHUKOB HE PaBHBI, T.K. B 9TOM CIIy4ae CIeAyeT IIepecYnuTaTh 4YyBCTBUTEIBHOCTE BY
JWHAaMHKA JJIs1 HOMAHAJIBHOTO CONPOTUBIIEHUS, PABHOTO HOMUHAIBHOMY conpoTuBiieHno HY.

DnekTpuueckas cxema aKyCTUYeCKOW CUCTEMBI C TAKUM (UIIBTPOM Ipe/ICTaBlIeHa Ha puc.2.
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Pucynok 2. TunoBas cxema ¢puibTpa AByxnoiaocHoit AC

OcoOeHHOCThIO cxeMbl siBisieTcs To, uTo HY nunamuk B Takoit AC paboTaer «B IIUPOKYIO
II0JIOCY», & IMaIla30H BocnpousBeaeHus BY auHaMuka orpaHu4eH co CTOPOHBI HU3KHMX 4acTOT C
nomotsio @BY 3-ro mopsiaka, 4To 00ecrednBaeT Craj] XapakKTePUCTHKH B MOJIOCE 3arPakICHHS
18 nb/okT. Pe3uctopsl R1 1 R2 npencraBisroT co0oit 1eauTenb HanpsoKeHHS, 00eCIeYMBaOIIANA
nojaBieHue n30bITouHON uyBcTBUTENbHOCTH BY nuHamuka. Homunan R2 BeiOupaercs paBHbIM
win B 2 — 3 pa3a Oosibllie HOMUHaNIbHOTO conpoTuBieHust BU nunamuka (ZBu). JlanHast cxema
IIPOCTa B pean3aliiu, UMeeT MaJIblii BEC U TadapUThl, HU3KYIO CTOUMOCTh KOMIIOHEHTOB.
Heo6x01uMo 0TMETUTb, UTO JaHHAsI CXEMa MOXKET ObITh peaIn30BaHa, TOJIBKO NP YCIOBHH, YTO
HepaBHOMepHOCTh AUX HY nuHaMuka He IPEBBIIAET AOIMYCTUMOTO 3HAYEHHSI BO BCEM €T0
pabouem uarnasoHe.

OObIYHO KOHCTpYHpOBaHUEe (pubTpa HauMHaeTcs ¢ aHanu3a AUX TMHAMUKOB U BBIOOpa

ONTUMAJILHOM YacTOTHI pa3zena. Pacuér ¢punbTpa CBOIUTCS K ONpEAEIeHUI0 HOMUHAJIOB
3JIEMEHTOB JIEKTPUYECKON CXeMbI PHIIBTPA.

Pacuér punpTpa BKIIOYAET ClIeAyIOLIUE 3TAIIbI:

1.Omnpenenenue BeTUYUHBI OJaBICHUS U30bITOUHON YyBcTBUTENbHOCTH BY (0cnabnenue):
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Locna6. - ocnabnenve, nb

Spl gy -~ YyscTBuUTEenbHocTb BY auHamuka, ob

Spl HY = JyBcTBuTensHocTb HY auHamuka, nb

Z gy - HOMUHANLHOE conpotusnenune BY auHamuka HY, Om

Z HY = HOMUHanbHoe conporTusneHue HY auHamuka, Om



2.PacyéT HOMHUHAJIOB DJIEMEHTOB JIEJIUTEIS:
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3.Pacuér HOMMHAJIOB PEaKTUBHBIX 3JIEMEHTOB:
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4.Pacy€T MOIITHOCTH, paCCEeNBACMOM HA PJIEMEHTaX:
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P,y - MowHocTs paccensaemas Ha HY auHamuke, Bt

PBq - MOWWHOCTb paccensaemasn Ha BY auHamuke, BT

PR, - MowHocTs paccensaemas Ha conpotusnenun R, Br

PR - MOUWHOCTEL paccenBaemasn Ha COnpoTuereHnm R1 , Bt
1

MOH_[HOCTB HCIOJIb3YEMbBIX PE3UCTOPOB MOKET OBITh MCHBIIIC PaCCUUTAHHBIX 3HAYCHUM B 2-3
pasa, T.K. nacrnopTHad MOIIHOCTE PE3UCTOPOB YKA3BIBACTCA MJII CUHYCOUJAJIbHOI0 CUTHAJIA.

[IpumepHnsiii rpagux AUYX ¢ puibTpoM u 6€3 nokasaH Ha pUCYHKE 3.
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Pucynox 3. Aux AC o u mocne npuMeHeHus: GuibTpa.



Pabounit anct BapmanT Nel

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBAeHWE N3nyvyaTenem ogMHAK0OBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 89 16

e MouHoctb HY\CY 3BeHa 100 Bt

e YyscTBMTENBHOCTL BY 3BeHa 98 [06

e MouwHocTtb BY 3BeHa 20 BT

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTpOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxrmosiocHoi nojnHoauanazoHHon AC
3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpouTtb AYX cncTEMbI C MPUMEHEHHBIM PacHEeTHbIM GUNBTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4X HY 1 BY nsnyyatenen.



Pabounit anct BapuaHT N2

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe nsny4vaTenen 0gMHAKOBO U paBHO 8 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 80 16

e MouHoctb HY\CY 3BeHa 150 Bt

e YyscTBMTENBbHOCTL BY 3BeHa 85 [16

e MouwHocTb BY 38eHa 30 Bt

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTpOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByx1osiocHOH nojiHoiMana3oHHo AC

3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe Nosy4yeHHo AYX 1 cOBMECTUMOCTUN AaHHbIX U3aydYaTenei.

SPL vs Freq
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PucyHok 2. A4YX HY 1 BY nsnyyatenen.



Pabounit anct BapmuaHT Ne3

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 78 16

e MouHocTb HY\CY 3BeHa 80 BT

e YyscTBMTENbHOCTL BY 3BeHa 85 [16

e MouwHocTtb BY 3BeHa 15 BT

SJ'IGKTpI/I‘-IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTPOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC
3agaun:

e [logobpatb HeobxoaMMmoe 3HaYeHMe YacToTbl Cpes3a AR COrNAacCoBaHNUA U3nyvaTenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e (CpaenaTb BbIBOZ O KadecTBe NoayvyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3/ly4aTenen.
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PucyHok 2. A4X HY 1 BY nsnyyatenen.



Pabounit anct Bapmnant Ne4

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 3B8eHa 78 16

e MouHocTb HY\CY 3BeHa 140 Bt

e YyscTBMTENbHOCTL BY 3BeHa 90 [16

e MouwHocTtb BY 3BeHa 20 BT

SJ'IGKTpI/I‘-IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTPOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC

3agaun:

e [logobpatb HeobxoanMMmoe 3HaYeHMe YacToTbl Cpe3a ANA COrNacoBaHUA U3nyYaTenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4YX HY n BY nsnyyatenen.



Pabounit anct BapmaHT Ne5

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 3B8eHa 77 16

e MouHoctb HY\CY 3BeHa 150 Bt

e YyscTBMTENBHOCTL BY 3BeHa 92 [16

e MouwHocTb BY 38eHa 30 Bt

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTpOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC

3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4YX HY 1 BY nsnyyatenen.



Pabounit anct BapmuaHT N26

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 88 [16

e MouHoctb HY\CY 3BeHa 100 Bt

e YyscTBMTENBHOCTL BY 3BeHa 98 [06

e MouwHocTtb BY 38eHa 20 BT

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTpOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC
3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb gna BY 3seHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4X HY 1 BY nsnyyatenen.



Pabounit anct Bapmant Ne7

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe nsny4vaTenen 0gMHAKOBO U paBHO 8 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 80 16

e MouHocTb HY\CY 3BeHa 160 BT

e YyscTBMTENBbHOCTL BY 3BeHa 85 [16

e MouwHocTb BY 38eHa 30 Bt

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTEMBI C TaKUM (bHJ'ILTpOM MMpEeaACTaBJICHA HA PUCYHKC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC

3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl duabTpa: Cl, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.
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PucyHok 2. A4YX HY 1 BY nsnyyatenen.



Pabounit anct BapuaHT N28

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 38eHa 74 16

e MouHocTtb HY\CY 3BeHa 90 Bt

e YyscTBMTENbHOCTL BY 3BeHa 85 [16

e MouwHocTtb BY 3BeHa 15 BT

SJ'IGKTpI/I‘-IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM q)HJIBTPOM IMpEaCTaBJICHA HA PUCYHKC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC
3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C NPUMEHEHHBIM PacHeTHbIM GUABTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.
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PucyHok 2. A4X HY 1 BY nsnyyatenen.



Pabounit anct BapmaHT Ne9

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha puUcyHke 2.

e ConpoTuBneHWe n3nyvaTenen ogMHAKoOBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 3B8eHa 78 16

e MouHocTb HY\CY 3BeHa 140 Bt

e YyscTBMTENbHOCTL BY 3BeHa 90 [16

e MouwHocTtb BY 3BeHa 20 BT

SJ'IGKTpI/I‘-IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTPOM MMpEaACTaBJICHA HA PUCYHKE 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC

3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTEMbI C MPUMEHEHHbBIM PacYeTHbIM PUNBTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4YX HY 1 BY nsnyyatenen.



Pa6ounit anct BapmanT N210

UcxogHble gaHHble:

e Aux HY\CY mn BY nsnyyatenei nokasaHa Ha pucyHke 2.

e ConpoTuBAeHWE N3nyvyaTenem ogMHAK0OBO U paBHO 4 Om.
e YysctBuTtenbHoctb HY\CH 3B8eHa 77 16

e MouHoctb HY\CY 3BeHa 150 Bt

e YyscTBMTENBHOCTL BY 3BeHa 92 [16

e MouwHocTtb BY 3BeHa 40 BT

SJICKTpI/I‘IeCKaH cxXema aKYCTquCKOﬁ CHUCTCMBI C TAKUM (l)I/IJ'IBTpOM MMpEaACTaBJICHA HA PUCYHKEC 1.
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Pucynok 1. Cxema aByxmosiocHON nojHotuanazoHHon AC

3agaun:

e [logobpatb HeobxoaMMoe 3HaYeHMe YacToTbl Cpe3a AN COrNacoBaHUA U3nyvatenen
e PaccuutaTtb genutenb ana BY 3BeHa

e PaccuuTaTtb peakTUBHble anemeHTbl puabTpa: C1, C2, L1

o [locTpounTtb AYX cncTeMbI C MPUMEHEHHBIM PACYETHLIM PUNBTPOM.

e CpenaTb BbIBOZ O KadecTBe NosyyeHHoM AYX 1 COBMECTUMOCTU AaHHbIX U3nydaTenen.

SPL vs Freq
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PucyHok 2. A4YX HY 1 BY nsnyyatenen.



