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JIABOPATOPHAS PABOTA.

HUCCJIIEHOBAHHUE YCUJIUTEJIEY ITPOMEXKYTOYHOM
YACTOTHI (YTIY).
[lens paboTHI: HCCIEAOBATh TEOPETUUYECKUE TMPHUHIUIIBI TMOCTPOCHUS CXEMBbI
yCUuTeIsl MpoMexyTodHoi yactoTel (YIIY), sKkcnepuMEHTaIbHO OMNpEIeTuTh
[1apaMeTPbl CUTHAJIOB B KOHTPOJIBHBIX TOYKAX CXEMBI.
TEOPETHYECKOE OIIUCAHME.
OO0mme cBeeHusl.

Yeunurens  npomexyTouHoil  yactorel (YIIY) B cymepreTepoguHHOM
paaronpuEMHUKE pa3MENIaeTcsl Mocie MpeoOpa3oBaTesiss YacTOThl W BBHITIOTHSET
cienyromue GyHKINH:

- o0ecreynBaeT OCHOBHOE  YCWJIEHHME CHUrHaja IO  BEJIUYMHBI,
HEOOXOIUMOM 11 HOPMAJIBHOW pPaboThl JeMomyisaTopa (Kod(pGUIIMEHT yCUIECHUS
VITY 1o HanpsbkeHuro 00buHOo cocrasiser 10° — 10°);

— oOecrieuynBaeT M30MPATEILHOCT, MPUEMHUKA 110 COCEIHEMY KaHAITy
(0=20 — 60 nb );

- MOBBIIIAET YyBCTBUTENHHOCTH PIIY B 1enom Omaromapsi 4acTOTHOM
celekiuu curHaina Ha ¢oHe myma (ocobenno B mpuémuuke CBUY nuamazona c
JTMOAHBIM cMecuteneMm 6e3 YPY).

VIIY pabGotaer Ha (PUKCUPOBAHHOU YacCTOTE fy , YTO MO3BOJISET YIIPOCTUTH €T0
KOHCTPYKLHIO U MPUMEHSTH JUIsl TOBBILICHUS] N30UPATEIbHOCTU CIIOKHbBIE CHCTEMBbI
¢unsTpoB. AUX VIIY onpenenser 4aCTOTHYIO XapaKTEPUCTUKY TPUEMHHUKA B LIEJIOM,
nosioca miponyckanusi bimoka Bricokoit Yactorel (BBY) npakruuecku paBHa mojoce
VIIY.

CymecTtBytoT JBa BHAa TpeOOBaHUM K  aMIUIMTYJHO-4YaCTOTHOM U
dazouacroTHoi xapakrtepuctukam YIIU B 3aBUCMMOCTH OT BUJA NPUHUMAEMBIX
CUTHAJIOB:

1) nna npuémHuka AM CcuUTrHalOB W HUMOYJIbCHBIX curHajgoB AYX
CTpeMATCA cJellaTh ONM3KOW K MPSMOYTrojJbHOW, HpUYéM B TNpeesiax IMOJ0CHI
IPOIYCKaHUs CO3/1aTh PABHOMEPHOE YCHJIEHHWE, a BHE IIOJIOCHI  MPOIYCKaHUs
00eCIIeunTh HEOOXOAMMOE OCJIa0JICHHE MEIIAIOINX CHUTHAJIOB COCEIHHUX CTaHIIMI;
IpU 3TOM CIEUUATIbHBIX TpeOoBaHuil kK popme OUX He npeabsBIseTCs;

2) JUIsi TPUEMHUKOB CHUTHAJIOB C ymioBod moaynsiuedn (PM u UM
CUTHAJIOB) 3ajaloTcsi TpeboBaHua Ha JuHeHocTh DUX, a k dpopme AUYX 0coObIx
TpeOOBAHMI HE MPEIBABIAIOT, 3a UCKIOYEHUEM TOT0, YTO OHA JIOJKHA 00ecreurnBaTh
HEO00XOIUMYI0 U30MPATENBHOCTD 0 COCEAHEMY KaHaIy.

Hanee, npu omnpenenenun napametrpoB YIIU, mbl OymeM 3amaBarbes TOJNBKO
BusioM AUX. Ha npaxtuke Haubosnee pacrpoctpanensl Tpu Gopmbel AUX YIIY (puc.
1.1):



* C OJHUM MAaKCUMYMOM («OIHOTOpOas);
* C MakCHMAJIBHO IUTOCKOM BEPLIMHOM;
* C HECKOJIbKUMH MaKCUMYMaMH («MHOTOTOpOasi).

.

o Jo fo
Puc. 1.1. Buaer AUX VIIH

Crenens 6mu3octu AUX YIIU Kk maeanbHO MpsIMOYTOIBHOW XapaKTepU3yeTcs
K03 (PUIUEHTOM NMPSIMOYTOIbHOCTH:

1
K = E >,
w = ; (1.1)

0,707

rae [1, — nonoca nponyckanus 1o 3agaHHOMYy YPOBHIO K < 1/\/5;
1, nojoca MPOMNYCKaHU$ [0 CTAHAAPTHOMY  VPOBHIO

/<2 =0,707;

K — ypoBeHb Tpebyemoro ocnabieHus Ha TPaHHUIE MOJIOCK POIYC-
kanus (00braHo 0,1 win 0,01) (Puc. 1.2}),

Yem Ommwke kod(QOUIMEHT NPSAMOYTOJbHOCTH K €IUHULE, TEM Kpyde
ckionsl AYX, T.e. TeM oHa Ommke K NpsMoOyroibHOW. B cooTBeTcTBUM €
UCIOJIBb3yEMBIM CIIOCOOOM oOecreueHus: 4acTOTHOM u3buparenbHoctd YIIU npenst
Ha JB€ OOJIbILINE TPYIIIBL:

* VIIU c pacnpenenéHHoil U30MPATEILHOCTBIO —
KOTJIa KaXKblil KaCKaJl BHOCUT PaBHbBIN BKJIAJ KaK
B yCWJIEHHE, TaKk U B u3buparenbHocTth YIIU B T___
L[EJI0M; 0,707K,

* VIIY ¢ cocpeoTOYEeHHOH M30UpATebHOCTRIO — |  t—g
KOTJIa M30MPaTeIbHOCTh 00ECTIEUMBACTCS OJHUM A
(OOBIYHO TEPBBIM) Y3KOMOJOCHBIM KacKaoM, KKy
a yCUJICHUE — OCTaJIbHBIMH, - R
IIAPOKONOJOCHBIMHU, KaCKaJaMH. [1

Puc. 1.2. K onpexaenenuio ko-
sbdunrenTa  MPSIMOYTroJIbHO-

ctu AUX
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VIIU ¢ pacnpenenéHHoit u30UpPATEIBLHOCTHIO CTPOSITCA C HUCIOJIB30BAHHEM
CJIEYIOUIUX TUIIOB KACKa/I0B:

C OJUHOYHBIMH HACTPOEHHBIMH B PE30HAHC
KOHTYPaMH;

C ABYXKOHTYPHBIMH [1010COBBIMH (hHIIbTpaMK

S o »6 yaxononocuex VIIY (1, / f, <0.1)
(CBSI3aHHBIMH KOHTYPAMH); g ‘ o

¥y
¢ huabTpaMu cocpeloTOUSHHON celleKuu:
LC-duabsTpaMy, 31eKTPOMEXaHHYSCKUMH U
[bE30UIeKTPHYECKUMH (QHiIbTpaMu

napel ¥ TPOHKH KackaloB ¢ CHMMETPHYHO pac- ) ;
. o & winporotockex VY
CTPOEHHBIMH KOHTYPaMH |

Jns panuoBelarenbHbIX NPUEMHUKOB 3HAYEHUE ITPOMEKYTOUYHOU YaCTOTHI
OIIPEIENACTCS CTAHAAPTOM:

- 465 k' — nns npuéMHNKOB AM CUTHAIIOB;

-6,5MI'n u 10,7 MI't — gyt mpuémurkoB UM curHasos.

Jnis mpu€MHHUKOB PaJMOIOKATOPOB M PAJMOCUCTEM Iepenadyd HUHPOpMaIiu
nuarnasoHa CBY TunoBele 3HAYEHHsT NPOMEKYTOYHOW YACTOTHI COCTABILOT 30
MI'n, 60 MI'y, 90 MI'ny, 200 MI 1.

[Tonoca mpomyckanusa YIIYU omnpenensercs HIMPUHOM CHEKTpAa CHUTHANA W,
CJIEIOBATENIbHO, 3aBUCAT OT THIIA CUTHAJIA U BUJA MOIYJISALHUH. THUIOBBIE
3HAYEHUsI IIUPHUHBI CIIEKTPa HEKOTOPBIX BUJIOB CHUTHAJIOB COCTAaBIISIOT:

paguotenedonnas ceazb ¢ AM - 6 k[
pagnoBelanne ¢ AM — 9-13 k't
paguoBelanue ¢ YM — 250 k'
HUMITYJIbCHAs paJHOIOKALUSA — [-10 MI'g

[TockosbKy y3konosocHbil YIIY ierue peanus3oBaTh, 4eM IIMPOKONOIOCHBIN,
TO 4eM Oojbllle IMPUHA CIEKTpa CUTHAJla, TEeM BBIIE JOJKHA OBITH
IPOMEXKYTOUHAS 4acToTa ¢ TeM, 4ToObl YIIY ocTaBaiicst y3KOMOJIOCHBIM.
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Anaiau3 YIIY ¢ 01MHAKOBO HACTPOECHHBIMH KACKAJaMHU.

Paccmorpum  y3kononocHeit YIIU ¢ pacnpenenéHHoil HM30UpaTENbHOCTHIO,
KOIa KaKIbIM KackaJ BHOCHUT paBHBIM BKJIAJ Kak B YCHWIECHHE, TaKk U B
u3zouparenbHocth YIIY B menom. YkpynHEHHas cTpykTypHas cxema takoro YIIY
npuBeneHa Ha puc. 1.3. Bce Kackaapl WACHTHYHBI, T. €. UMEKT OJUHAKOBBIA

pe3oHaHCHBIN Ko dunmeHT ycwieHus Ky, HaCTpOeHbI Ha OAHY M Ty e YacTOTy fo
1 UMEIOT oguHakoBbie AUX.

—{ VN, y O, [f—> s —— VI

©

Y Y

1-i Kackan n-n Kackan
Puc. 1.3. Ykpynuénnas crpykrypHas cxema YIIY ¢ pacnipenenénnoin
u3buparenbHocThio. Y11 — yeunutensnsiil npudop; @ — punsrp

Onpenenum, Kak 3aBUCIAT MapaMmeTpbl N-KAaCKaJHOTO y3KomoiocHoro YIIY
OT KOJINYECTBA KAaCKaJI0B.

Pezonancueiii  koapdunment ycuienus YIIU paBeH mnpousBeneHUIo
KO3((PUIIMEHTOB YCUIIEHUS BCEX KACKAJIOB:

Kl:ln — Ku[l}Km;z:- . "Kl:l[n} = Kl? . (1.2)

Ecnu VIIY nmoctpoeH Tak, 4To KO3(PPUUIUMEHT YCUICHHUsS Ka)KIOro Kackaja He
3aBUCAT OT 4Yuciaa KackanoB, TO Ko, ¢ yBeIMYEeHUEM 7 DKCIIOHEHIIMAIbHO
BO3pAaCTacT.

AMIUIMTYIHO-4acTOTHast Xapakrepuctuka YIIY paBHa mnpousBenenuto AUX
BCEX KACKaJOB:

K. (f)=K (K, (f)...K,(f)=K(f)". (1.3)

Jns  naneHeimiero aHanu3za €€ ynoOHO, BO-IIEPBBIX, paccMarpuBaTh Kak
byHKIMIO 0000mIEHHOW paccTpoiiku &, a BO-BTOPBIX,  MPEJICTaBUTh Kak

Mpou3BeIcHUE pe30oHaHCHOTO Koddduuuenta ycunenust YIIYU Ko, 1 HopMupoBaHHOM
AUX K, (&):

Kﬂ (J{] = KL'MKH (Ii{f])'



f_h)

K| o .
S )

,rae Af = f — f, — OTKJIIOHEHHE 4aCTOThI CUTHANIA OT YaCTOTHI

tre  &(f)=0

g} 2A
S(f) = n'f

HDCKDJ’ILK}’ KaCkaldbl ¥Y3KOIIOJIOCHBLI, TO

L ]

nacrpoiiku YIIY, Il _, — askBuBaleHTHasd [10J0Ca MPONYCKAHHSA OIHOTO
Kackaia.
HopmupoBannas A4X ogHOro pe30HaHCHOIO KaCKaja paBHA:

]
k(&)=

2 E

[+3

IIO3TOMY HOPMHPOBAHHAA AUX N-KaCKaJHOTO YCHUIHUTCIIA OIPCACIIACTCA
KakK:

l

Kn('i] - K[]}{'i]K[E}('i]'"K[n}{'i] = K(‘i)ﬂ — S —— " (1.4)
[fi+e7)
[lockonbky — mpH =0 K(§)<l, 710 K, (E)=xk(&) <x(§),

K;(E) =x(E) K,(E) < k,(E) u 1.0. CliegoBaTeNbHO, ¢ YBEIHYEHHEM HHCIIA
kackagoB HopmuposanHas AUYX VIIY cikumaercsa (Puc. 1.4) u nonoca
NPONYCKAHUS YCHIIMTENS YMEHLIIAETCS:

I >TI1 >I1, 05 > > 11

0,707 1 0,707 2 0,70 0,707 n "

Kpome storo, usmensiercs u ¢opma AUX — e€ CKIOHBI CTaHOBATCS Ooliee
KPYTBHIMHU, CJIEIOBATE€IbHO, YMEHBIIAETC KOIPPUIUEHT MPSIMOYTOIbHOCTH.

OnpenenuMm, Kak U3MEHSETCS II0JIOCa TPOMyCKaHuss u  KodhuimeHT
npsimoyroiibHocT AUX VIIY ¢ yBennueHnem yucia kackaiaoB. s sToro 3amaaum
HEKOTOPBI YPOBEHHb K , IO KOTOPOMY H3MEPSETCS MOJI0ca MPOITyCKaHUs, W HauaEM
0000IIEHHYIO PACCTPOUKY &, COOTBETCTBYIOIIYIO ATOMY YPOBHIO. 3aT€M BBIPA3UM
noJsiocy nponyckanus Il uepes &.

Hns n-xackagHoro YIIU B coorBerctBuM c (1.4) 0600mEHHAS paccTpoiika
Ex, COOTBETCTBYIOIIAS TPAHUIIE TIOJOCHI MPOITYCKAHUS HAXOAUTCS M3 YCIOBUS:

—nf2 _

= K WIH (I—E',_] =K,

|
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Jnsa y3xkomosocHbeIX kKackanoB YIIY moxHO
CUUTATh, YTO:

2
o ‘Q‘f K
-
l_[k'l
3necb  Af. — paccTpoiika TO YacToTe,

COOTBCTCTBYOIIIAA YPOBHIO K M paBHAsA IIOJIOBHUHC
ITOJIOCHI

o 0
MPONyCKaHUs, W3MEPEHHOW IO ATOMY Puc. 1.4. Hopmuposammas AYX VITU

YPOBHIO:
A f n /2 MIPU PA3TUYHOM YHCJIE KACKaJIOB.
i = f 2
K FoF
CnenoBaTenbHO:
A l_[r;n
- T
l_[ldl
u
_ g =2fn
l_[Kr1 —l_[“__,k. —l_[m K —1. (1.5)

1
[Tpu K=ﬁ=0,707 dbopmyna (6.5) ompenenser MOIOCY MPOMYCKAHUS

VIIY no craHgapTHOMY YPOBHIO:

¢ 1 \I—]In"ri

l_[lll:Tl:ITri :nu:n ‘Fl _lznus'ﬂlﬁ_l' (1.6)
NS

3aBucuMocThb I1o797n — yOBIBaroIIast, YTO MOATBEPKIAET KAU€CTBEHHBIN BBIBOII
0 CyXeHuHu nosiocel nponyckanuss YIIY mnpu yBennueHuMH YucIiia KaCKaJoB.

[Ipn mnpoexktupoBanuu YIIY HeoOXxomuMo pemuTh O0OpaTHYIO 3amady —
OIPEAEIIUTh TPEOYEMYIO MOJIOCY MPOIYCKAHMS OTHOTO Kackaja Io 3aJaHHOW MOJI0ce
VIIY. U3 (1.6) cnemyet, 4TO SKBUBAJICHTHAsI MOJ0CA MPOIYCKAHUSI OJHOTO Kackaja
paBHa:

I, :h = Ty, w(n), (1.7)
H 3 _1

=

rac

l
W(#1)=—=—=—_ yHKumsa pacIIHPEHNs IOTOCHL.
V&2 -1
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[Tyy=I1y707n— momoca mponyckanust YIIY.

OyHkuMs Y(n) MOKa3bIBAET, BO CKOJBKO pa3 MoJIOca MPOIYCKAHUS KaJ0ro
kackana YIIY pomxkHa mnpeBbllIaTh MOJNOCY Beero ycunurend. E€ rpaduk npusenén
Ha puc. 1.5.
win)

l l L l L Il l ?I
3 4 5 6 7 g 9 10

Puc. 1.5. ®yHKkums pacuiipeHusi mojaoChHI.

Temepp HalaéM 3aBUCHUMOCTH KOd(duiMenTta mnpsmoyroibHocTH AUX oT
gncina kackanoB. [loxcraBnsst B ompeaeneHue KodhdumueHTa mpsiMOyTOJIbHOCTH
(1.1) BeIpakeHHs a1 MOJOCHI MPONMYCKaHWs MO 3adaHHOMY ypoBHIO (1.5) u mo

1
CTAHZAPTHOMY YPOBHIO 7= 0,707 (1.6), nomyuum:

r[un _ 1_[“3‘\/1'5:_: ’ — 1

= . 1.
R o

Benmuunna koadduimenta npsMOyroibHOCTH I JABYX 3HAYEHUW YPOBHS K
npuBeeHa B Taom. 1.1.

nK ]__[

0,707 x

Tabmuma 1.1
Koapduunent npsasmoyrojisnocrn AHX VIIY
COIHHARKOBO HHCI']JGEHHI:IMH KACKalaMH

n 1 2 3 4 . 10 . 90

Ko, 10 4,7 3.7 3.4 2.9 2.6

Kiop | 100 16 9.0 7.0 4.6 3.6
Buano, d4ro ¢ yBenmmueHueM uucia kKackagoB YIIU  koadduimeHt
MPSIMOYTOJIBHOCTH YMEHBIIIAETCH, CTPEMSACH K HEKOTOPOMY MPEAECIbHOMY

3HAYEHHUIO0, KOTOPOE 3aBUCUT OT YPOBHS K.
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HGKOTOpre BBIBO/JbI.
1) Jns Toro 4ToObl NPH yBEIMYEHHH HHUCTIA KACKAJ0B 00eCHeduTh 3a-
JaHHYIO Tosiocy nponyckanus YU, neobxoauMo pacilupATh 1Moyo-
Cy NpOIyCKaHHUA KakI0ro Kackazia.

2) ITonoca nponyckanus OOHOTO Kackaga MNpAMO MPONOPLUHOHAILHA
Tpedyemoii nonoce YITY.

3) C yBenuyeHueM 4ucia kackagos YIIY (npu yelnoBHH NoadepKanud
HEM3MEHHOM MOJIOCH! [IPONYCKAHUA YCHIUTENA) KOdPPULHEHT nps-
MOYTONIBHOCTH AYX yMmeHbLIaeTcsd, CTPEMACH K HEKOTOPOMY IIpe-
JenbHOMY 3HadeHUI0. MOoXKHO Mokasars, 4To npu 3toMm gopma AUX

~ o _ el -5 )7
VIIY npudnuxaercs K rayccoBoil Kpusoil k(f)=e TR e

c=+2In2/M,,.

4) C yBenuuenueM yucia kackagos YIIY ero ycunenue pactér 1o oll-
peaenéHHoro 3Ha4eHus 7 , MOC/Ie 4ero OHO YMEHbINAETCH. ITO BbI-
3BAHO HEOOXOOUMOCTBIO pacIIMPEeHHd OJIOCH MPONYCKaHHs KAk I10-
ro Kackajaa, 4TO CHH/KAET €ro YCHIIEHHE.

5) Yem Bbllle €AMHUYHOE YCHIIEHHE, TEM OOJIbLIE JOCTHKHUMBIN KO3(-
unuent yeunenus YIIY. [Ipu 3ToM 3Ha4enue yucia Kackaaos, PH
KOTOPOM KO (PULUUEHT YCUITEHHA MAaKCUMAIIEH, YBEIIMYMBACTCS.
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YIIY ¢ cocpenoTouyeHHO M30MPATEIBHOCTHIO.

Ecomu pampuonpuéMHUK JODKEH paboTarb B YCIOBUSIX WHTEHCUBHBIX
BHEIIHUX TIOMeX, To u30uparenpbHOCTh YIIYU HeoOxomumMo oOecrnedyuTh BO3MOXKHO
ONmMKe K €ero BXOAy, 4TOObI TPEAOTBPATUTh HEJIWHEWHBIE MCKAXEHUS H3-3a
Meperpy3Kd yCUJIUTEIbHBIX KackajloB. B Takux ciydasx 1enecooOpa3HO CTPOUTH
VII4 mo cxemMe ¢ COCpPeAOTOUYCHHOM H30MpaTeIbHOCTBIO, BKIIIOUas ITOJIOCOBOM
bunstp  cocpemotoueHHoit  ceneknuu (PCC) HeEMmocpeACTBEHHO Ha BXOJE
ycunutens. B kauectBe @CC UCONB3YIOTCS:

e MHOTO3BeHHBIE LC-(DUALTPLL;

e aktuBHble ARC-(UILTPLL

® JIIEKTPOAKYCTHHYECKHE (PHIILTPBI;
® JIIEKTPOMEXAHHYECKHE (PUILTPLL

Ha puc. 1.6 nokazan mnpumep cxeMbl JAByXx KackagoB YIIU ¢
MHOT03BeHHBbIM LC-puiibTpoM. B 3T0M Qunbrpe npuMeHeHa eMKOCTHAs CBSA3b MEXKILY
koneOarenbHbIMU KOHTypamu. [ns cornmacoBanus @CC ¢ BBIXOAOM MPENbIAYIIEro
U BXOJIOM TOCIEAYIOIIET0 KacKaJoB HCIOJIb3YeTCs aBTOTpaHC(OpMaTropHasi CBS3b.
AUYX takoro ®CC MoxkeT ObITh Kak MHOTO Top0Ooit (J1st hunsTpoB Yebsllesa), Tak u
C MaKCUMAaJIbHO IIOCKOM BepIIuHOM (1151 huinbTpoB barTepBopTa).

Oeh Lot Cot

v Gl YA

i

T 3%
H

+E, ©

o2 T
=

Puc. 1.6. YIIY ¢ muoro3senasiM LC-uiibTpom

ARC-unbTpsl CTpOsTCS Ha OCHOBE HIMPOKOMOJIOCHOro ycunutens u RC-
LEenu, BKIOYEHHOM B KOHTYp oOparHoM cBs3u. s momydenust Tpebyemoit AUX
UCIOJIb3YIOTCSI  MHOTO3BeHHble  QuibTphl.  Takue  QUIBTPHI YIOOHBI JIA
MUKPONIEKTPOHHON pealu3alud U MOTYT IPUMEHATHCS IIPU HE OYEHb BBICOKOU
IIPOMEKYTOYHON YacTOTE.

B anekrpoakyctudyeckux (uiabTpax 3NIEKTPUUYECKUH CHUTHAI C IOMOUIbIO
be30dJIeKTpudeckoro  3¢dekra mpeobpasyercss B MEXaHHUUECKHE KoJieOaHHUs
aKyCTUYECKOW CHCTEMBbI — pe3oHaropa. B BbIXogHOM IpeoOpa3oBarenie 3a CUET
Oo0paTHOrO  MbE303JEKTpUUYECKoro  3ddexra MPoUCXOOUT  IpeoOpa3oBaHUE
MEXaHMYECKMX  KomeOaHWid B d3nekTpuyeckue. B kauectBe — Marepuaia,
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oOnaaaroiero MbE303JIEKTPUUECKUMU cBOMcTBamMH,  (IIbE€30RJIEKTPHUKA)
HCTOJIBb3YIOTCSl KPUCTAJUJIbI KBaplia U MbE30KEPAMHUKA.

B 3aBucuMOCTH OT TOro, KakuMe aKyCTHMUYECKHUE BOJHBI BO30YyXITalOTCS U
PacIpOCTPaHSAIOTCS B IIbE30DJIEKTPUKE, pa3nuyaroT JIBa THUNA
AIIEKTPOAKYCTUUECKUX (PUIBTPOB — Ha OOBEMHBIX aKyCTHUYECKMX BOJHAX M Ha
MOBEPXHOCTHBIX  akyctnueckux BosiHax (IIAB). @unasrpel Ha  00BEMHBIX
aKyCTHYECKHUX BOJIHAX (K HUM OTHOCSTCS KBaplEBble U IbE30KepaMHUUYECKUE
PE30HATOPBI) HCIONB3YIOTCS B KA4eCTBE JTUCKPETHBIX YaCTOTHO-M30MpaTeIbHBIX
DJIEMEHTOB.

[ToCckoJIBKYy MEXaHUYECKHE PE30HATOPbI

obiagaroT ropasJio Oonee BBICOKOM —|ﬂ
TOOPOTHOCTBIO, 4YeM KoyieOaTeabHBbId KOHTYD,
TO Takue (QUIBTPHl MMEIOT OYCHb  Y3KYIO u_ (1) - w0
. l BEIX
C

nojiocy mnpomyckaHusa. Ha ux ocHoBe Moryt
OBITh TMOCTPOCHBl MHOTO3BEHHbIE (UIBTPHI C
AUX, 6au3K0H K TPSIMOYTOJIBHOM.

[Ipocteitmas cxema @uibTpa € OJHUM KOMIT
KBAapLIEBBIM PE30HATOPOM ITOKa3aHa Ha puc. 1.7. Puc. 1.7. ®unerp Ha OgHOM
Konnencarop CkomI, Ha KOTOpBIM IOKAETCS KBapIIEBOM PE30HATOPE
HaIlpSDKEHUE  CUTHAJIA, npoTuBO(dazHOe

HAIIPSDKEHUIO, TNPUKIAIAbIBAEMOMY K KBAapLEBOMY pE30HATOPY,  CIYXKUT  JUIA

KOMIICHCAIlUM MAapa3sUTHOW €EMKOCTH MEXAY OJJEKTpoJaMu pe3oHaropa (ais

yaoOCTBa HACTPONKH OOBIYHO HCIOJIB3YIOT —IOJCTPOCUHBIN KOHJIEHCATOP).

KBaprueBbie (uiasTpel 001a7aI0T BBICOKON TeMIEpaTypHO CTaOUIBLHOCTHIO.
OuibTpPHI Ha I[IAB

IPEACTABIISIOT coboi TIAE
MOMEIIEHHYI0 B  TEPMETHYHBIN Fip o
s ) SR Boixod
KOpITyC TOJIOKKY R
MOHOKPHCTAJTHYECKOTO AAAR
TIbE302JIEKTPUKA, Ha TIOBEPXHOCTH |
KoTopou paciioyararoTes Puc. 1.8. ®unsTp Ha TOBEPXHOCTHBIX
TOHKOIUIEHOYHBIE METAINYECCKHIE AKYCTHYECKHX BOHAX

AneKTposl (puc. 1.8).

[Ipn momadye Ha BXOJHBIC 3JCKTPOABI HANPSKEHUS CHUTHAjJa B Pe3yJbTare
be303JIeKTprudeckoro dddexra obOpazyeTcss TMOBEPXHOCTHAS aKyCTHYECKas BOJIHA,
KOTOpasi PacCpPOCTPAHSIETCS B HAMPaBICHUM BBIXOMHBIX JJIEKTponoB. Hampspkenue
Ha BBIXOZIE (UIBTpA MPEACTABISET COOOH B3BEHMICHHYI0 CyMMY KOIUNA BXOJTHOTO
i
114B
BBIXOJTHOTO TMpeobOpaszoBarens, V,,z — CKOpOCTh pacmpoctpaneHus [TAB:

, TIIe X; — KOOpJAMHATA 1-T0 JJIEKTPOoja

CUrHaJjia, 3aACPKaHHbIX Ha BPCM:I Ti: v
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N, N N,

u,,  (t)= Z As, (1) = Z A, (I —x, Vs ) = Z A, (f -1,),

i= i=l i=l

T.e. uibTp Ha [TAB mpencraBnser co0oil aHAIOTOBBIM QHIBTP C KOHEUHOMU
VMMITYJIbCHOU xapakrepuctukoil. Ilytém 3amanus ¢opMbl U pacHoiOKEHUs
DIIEKTPOIOB  MOXKHO  peaian3oBaTb QUIBTP € TpeOyemMoii  UMITYJIbCHOU
XapaKTepUCTUKOM, BHUJ KOTOpOMl ompexaensercs  3amaHHor ¢opmoit AUX. C
yMEHBIIIEHHEM paboueid dYacToTel pasMepsl (unbTpa Ha [TAB yBenmumBarorcs,
MO03TOMY OHU IPUMEHSIOTCS, ITIaBHBIM 00pa3oM, Ha yactoTtax cBbimie 10 MI .

OneKTpoOMeXaHNYECKUI GuiIbTp COCTOMUT u3 BXOJTHOTO
MAarHUTOCTPUKLIMOHHOTO npeoOpa3oBareyii  3JIEKTPUUYECKOrO CUrHaja B
MEXaHMYECKUE KOJIEOAHMs, CUCTEMbl MEXaHMYECKHX PE30HATOPOB U BBIXOAHOTO
npeoOpa3oBaresis MEXaHUYECKUX KosneOaHuid B HampspkeHue. [1ockonbKy Kaxablid
MEXaHUYECKUN pe30HaTop 00JIalaeT BHICOKOW JOOPOTHOCTHIO, TO MOKHO IIOJYYUTh
AUYX ¢dunbTpa, OMU3KYI0 K HOpSIMOYroibHOH. Takue (uiabTphl UCMONB3YIOTCS MpU
CPaBHUTEJIIBHO HEBBICOKOM MPOMEXKYTOUHON 4YacToTe (Hampumep, Ha yacTtore 465
k['m).
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