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OBBEMHBIE PE3OHATOPBI

§10.1. OCHOBHBIE TEOPETUYECKUE CBEJAEHUS

ObvemHblll  pesoHamop  TPEACTaBISeT CO00M  3aMKHYTYHO IOJOCTh, OIPAaHUYECHHYIO
METaJTHYECKMMHU CTEHKaMHU, BHYTPU KOTOPOU CYIIIECTBYIOT 3JICKTPOMArHUTHBIC KOJICOaHNUSI.

Kondurypauuss o0beMHOro pe3oHaropa MOXET ObITh J1000H, OJHAKO HauOoJsblIee
NPaKTHYECKOe TPUMEHEHHE HAXOIAT mpsiMoyroibHblil (puc, 10.1), numuaapuydeckuii (puc. 10.2),
koakcuanbHbld  (puc. 10.3) u kBasucranmoHapHblii TopoBUaHBIH (puc. 10.4) oObeMHBIC
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Puc. 10.1 Puc. 10.2

pe3oHaTopsl. Bce 0HM, KpOME IOCIIEIHErO, SBJISIFOTCS IO CYIIECTBY 3aKOPOYEHHBIMM Ha KOHIIAX
OTpe3KaMH BOJIHOBOJIOB.

B Ttakux pe3oHaTopax MOTYT cymecTBoBarh KojebOanus tuma E, y xotopeix H, — O, u
kosebanus tuna H, y xotopeix £, = 0. AHanmu3 moJielt B pe30HaTOpax MPOHU3BOJAT TTOCPEACTBOM
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Puc. 10.4



pewmieHust ypaBHeHUsa [enbmrosibua i COCTaBJSIlOIIMX £, W H, Tpu paBEeHCTBE HYIIO
TaHTeHI[HAILHON COCTABJISIONICH IEKTPHUYCSCKOTO TIOJIS Ha CTEHKax pe3onaropa [21.

B pesynprare mnosydaroTcs BBIPAKEHUS IS PE30HAHCHOM YAaCTOTHl IS COCTaBIISIFOLIMX

BEKTOPOB II0JISI B PE30HATOPE.
IIpsimoyroJibHbIH 00beMHBIN pe3oHaTop. PezoHaHcHas uyacrota koneOanuil tuna H ,, umm

Emrlp
W, = éa@—mg +8¢;ng +8®p9 , (10.1)
p
Je.m \eag éebg élg
rae @, b, | — reomerpuueckue pasmepsr pesonaropa (cm. puc. 10.1). CocraBnstonue BEKTOPOB

noJist 171t KojeGanui tuna Hmnp:
n v4
g = jvvmaC—cos(i;w—Wosn{;w—yosn{;w—p °
eag ébg él g

@y:-jwmacp sn(ja@mxocos(; Y Osn@@PZ0

a g b ra e (")
@ZZO’ (10.2)
g a | ga 17 &; &;
i, = ﬂ@m&a}@w%na@nygcosg@pzo
b ag ebg
eapmo FpMX o apny o appzo

Ce—= +g cos(;— TCOSC—+SNg——+0
gao ebﬂg édag ébg él g
rac C —_— HpOI/I3BOJ'[BHBII/I aMHJ'[I/ITYJIHBII\/II MHOXHUTCIIb.
Cocrapistomue BEKTOPOB MOJIA A7 KoJIeOaHUH TUIIA £y

i, = jwe,C PN sinZP X 0p 0 FPYNO,, ZPPZO
b éag ébg élg

aMXO . apny o wpzo

Ho=-jwe C—co =sing™—~+co

, =+ jwe,CP R cosfP 06nGE Y Sool?
K. =0, (10.3)
3 —-Cm@coajw—mxgsngpﬂgsngpﬁg,

| ag ebg el g
@ prpp PMX O a®nyo a@lozo

ISnQaﬂCOSQbﬂ E1 g
U
3 nga@_mg +8@no gpmxo a@nyocosg pzo

gag ebﬂg Eap &b g

Wunekcel m,n ,p O3HAYAIOT YHCJIO BapHallMil IMOJS B pe30HATOpPE IO OCAM X, y, U Z
COOTBETCTBEHHO.

OcnoguvlmM  munom  Konebawuil B
MPSMOYTOJIBHOM ~ PE30HATOpe, HMEIONIIM
MUHUMAJBHYIO PE30HAHCHYIO 4YacTOTy, B
3aBUCHMOCTH OT COOTHOIIICHHS Pa3MepoB d,
b, u | moryr 6erTe Hio1, Hoix mmm Eqgo.
Hanpumep, npu b <a u, b < | ocHoBHBIM
TUTIOM KoJieOanuit siisiercss Hip, kapTuHa -
CUJIOBBIX JIMHUI TOJIs1 KOTOPOTO ~ }
n3oOpaxena Ha puc. 10.5, a cocraBnstoniue -
BEKTOPOB TOJIs1 OIUCHIBAIOTCS Y
BBIPOKCHUSAMHU
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B =0,

XQ. axrZ0
E, =- jomC= smg——smq,——
eag elog
B =0,
i = LRI =2 (I -.746)
=- C—smg——cosq——
a eag elg
M, =0,
"2 X0 . arZ0
H, = CEZ2 cosfZ2 %222 (10.4)
cag eag elg
P Kaptuna cumoBeIX JMHHMNA TOJST KoJieOaHUU
E // Ho1n m E110 oTnnuaercs numbe OpHEHTalUEH
—4-t——J-4_ BekropoB. Hampumep, Bexktop E y koneOGanus
I Ho11 opuenTupoBaH B HampaBiI€HUU OCH y, & Y
~+4=<——-t7 H konebanusi Eqy, — B HampaBinenuu ocu y. B
B —>_~~|‘_\\ pe3oHarope KyOmdeckod (OpMbI PE30HAHCHBIE
(W 4acTOThl ~ 3TUX TpeX THUIOB  KoJieOaHUM
——<tA4-——-"Y¥ COBIIAIAIOT (SBJICHUE BHIPOKICHUS).
\\ Hunuaapuueckuit  0ObEMHBIM  pe30HATOP.
~ Pe3onancHas yactoTa koneGanui Tuna Hmyp
Puc. 10.6 1 .
O O
w, = En L BPO (105
Jem lea g el
I1€ €, Mo — aOCONIOTHBIE OUAJIEKTPUUECKHE MPOHUIAEMOCTH BELIECTBA, 3arOJIHSIOLIETO

PE30HATOP; Wmn- N- KOpeHb ypaBHEHHS J'm(X) = O

WNHpeke p, onpenenstonuii 4uciio Bapyualni Iojia BAOJIb OCU Z, IPUHUMAET LIEJIOYUCIICHHbBIE

3HA4YCHH, HC paBHBIC HYIIIO.

Cocrasisitoniyie BEKTOpOB MoJis Kojebanus Tuna H B LUIMHAPUYECKOM PE30HATOPE:

' ml O (1 Y EEPZO
B :JCOT%mCJmE?‘ —sm(rr] )smgi—
) 2
E = jwcadC'um”J ¢ m —cos(mj )sm(i;aeig
) 2
B =0
|1|r = ¢ Hm 7P ﬂp giumn (mj )Cosgefl 0
a @ 2
1zpm m rpz o
H; =- —ﬂ mgﬂ (ml )COSQL;
H, =ccrm m”+ mgum“ —cos(mj )singeﬂg
eag eag el g

(10.6)

OcHoBHBIM KoJicOaHueMm THuna H B mmimHapuyeckoMm pe3oHaTope siBisietcss Hiii, kapTuHa
CHJIOBBIX JIMHHAU TIOJIsI KOTOpOTo n3o0paxena Ha puc. 10.6.

Pe3onancHas yactoTa kone6aHui THna Emnp

2 2
1 Bm0  aPpPo

w, = Ll <
P Je.m Eap &l g

rae N, -N-it kopers GyHKH beccenst Jn(X).

(10.7)

Cocrapnsmonie BEKTOPOB TMOJs KoJiebaHWM Tunma E B MWIMHIPUYECKOM PE30HATOPE

OIMCBIBAIOTCS BBIPAXKCHUSAMM



i =-Jod mCJm(i:aEVmnr in(mj )smgLg
r éag 2
H = - jogCtm 3 &m’ Sog(m )sn{;alg
a eadag (4]
H =0 (10.8)
g =.clm™ 5 Bml Oog(m )COS(?ig
al eag 7

lzpm , &, 0 XIPZO
E = C—L 2o 2sin(mj )cosgl—
eag (%]
2
B0 ; @l O .\ . aEPZO
g, =CcBm? 5 Bml Fog(mj )singzrz?
eag eag el o
B otnnuune ot xkonebanuii Tuna H HHACKC p 3AC€Ch MOXKCT IIPUHUMATh HYJICBOC 3HAUCHUC.
OcHOBHBIM KoJieOaHueM Tuna E B mumumHapuueckoM pe3oHarope sBisercss E,yo. kapTuHa
CWJIOBBIX JIMHUU TIONST KOTOporo m3oOpaxena Ha puc. 10.7. OcoOeHHOCTBIO 3TOTO KOJIeOaHUs
SBJISETCS TO, YTO €ro pPe30HaHCHas
qacToTa

wo =L 2408 59

" Jem  a
HE 3aBHUCUT OT JUIMHBI pe30HaTOpA.

B oOmem cmyudae, korma pe3oHATOp
MpeCcTaBiIsieT co00M 3aKOPOYEHHBIM C
O6OI/IX KOHIIOB OTPE30K IIPOHU3BOJIBHOI'O
BOJIHOBOJIa, PE30HAHCHYIO JUIMHY BOJIHBI
OHpCHGJ’IXIOT n3 yCJ'IOBI/ISI

|
| = p—=&, 10.10
p 5 ( )

rae p — mneiaoe 4ucio (IpoIoJIbHBIH
UHJIEKC); Ay — [UIMHA BOJIHBI B BOJIHOBOJIE
(7muHEMYM mepenaun).
W3 Beipakenus (10.10) momydaercs
¢dbopmyna A pe30HAHCHOM YacTOTBHI: Puc.10.7
_py,

S

(10.11)

rae V, — (asoBas CKOpOCTb BOJHbI B

JIMHUU TIepeaaydn, Ha 0a3e KOTOPOH BBITIOTHEH PE30HATOP.
B wacTHOCTH, A1 OCHOBHOTO KoJieObaHUsl Tuna Ti1 00BEMHOTO pe30HATOpa MPEACTABIISIONIETO
co00# 3aKOPOYEHHBIN C 000MX KOHIIOB OTPE30K KOAKCHAIBHOM JTuHNK miepeaayun (cM. puc. 10.3),

w, =eL . (10.12)
ve.ml
B AuamnasoHe JCHUMETPOBBIX BOJH HaxXOoAAT MNPHUMCHCHHUEC KOAKCHAJIIBHBIC PE30HATOPHI,
HarpyxkeHHole Ha KoHuencatop (puc. 10.8). Pe3onaHcHble 4acTOThl Takoro pesonaropa [12]
OTIPEICTISIFOT KaK PEIICHHs yPaBHEHHSI

wl
Z tgve = 1
c w.,

(10.13)

3nech Zg—BOJHOBOE COMPOTUBIICHHE KOAKCUATLHOW JTUHUU TIepeaadn; ¢ — CKOpoCTh cBeTa; C,
— €MKOCTh KOHJICHCATOPa, Ha KOTOPBIA HArPy)KEHA JIMHHUS.

Ecnmu nuHWIO mepemadyd CBEPHYTh B KOJBIO, TO 00Opasyercs pesonamop Oeeyujeil 60JIHbL.
Pe3onanc 31ech HAOIIOMaETCS IPH YCIOBUH, YTO JUIMHA pe30HaTopa / paBHA 1EJIOMY YHCITY JJTHH
BOJIH B JIMHUU, OTKYJIa



W = n 2P

P I

(n=123..). (10.14)

B HekoTopbix anmexkTpoHHbIX Mpubopax CBY mncrnonb3yoT KBa3WCTAalMOHAPHBIE TOPOBUIHBIE
pesonaropel  (puc. 10.4); wux pacuer

L 0OBIYHO IIPOBOJIAT MPUOIMKEHHO.
Cpennroro 4acTh pe3oHaropa,
7777727777727 7777772777777 777777 00pasoBaHAYI0 JBYMA NapaICTEHEIME
% g h JUCKaMU, paccMaTpuBaroT Kak
? T pa’
2

KOHJIEHCAaTOp ¢ eMKocTeio C=e, ——.

PSS, d
/
d D /////// - - (10.15)
///////////?/////// % [TapamiensHO emMy BKJIIOYCHA

NN,

% MHTyKTHBHOCTb L, 00pa3oBaHHAas
g CTeHKaMu pe3oHaTopa. s pe3oHaTOpa,
7
WWWWWM H306pame;]{H01l;0 Ha puc. 104,
rra
Puc. 10.8 L= e (10.16)

rae h—BbicoTa 3a30pa.
Takum o0Opa3om, cuuTaercs, YTO KBA3HCTALMOHAPHBIM TOPOBUIHBIA PE30HATOP AKBUBAJICHTEH
KoJie0aTeIbHOMY KOHTYPY C PE30HAHCHON 4acTOTOM

w, = ! : (10.17)
2
Jeom) ha®| b
2 d a
DHeprusi, 3armaceHHas B 00beMHOM pe30HaTOpe JH000Tro THTIA,
. E* o H?
W= Qea7dv —Qn‘h?dv y (1018)

rae £ u H — amMmuTyaHbie 3HAYCHUS] HAMPSHKEHHOCTH JJICKTPUUECKOTO M MArHUTHOTO TIOJICH;
WHTETPUPOBAHKE BEICTCA 110 00bEMY pe30HaATOPA.

B uwactnoctu, mns konebanuit TunoB Hipr, Hoi1, E110 B mpsAMoyroasHOM 00BEMHOM pe30HATOPE
2

W=e, E%abl , (10.19)

rac Emax — MAaKCHUMaJIbHasi aMHJ'II/ITYJIa HaprI)KeHHOCTI/I 3J'I€KTpI/IT-IeCKOFO I10JI1 B pe30HaT0pe.

B munmuHapudeckoM 0ObEMHOM pPE30HATOpPE IHEPTHIO, 3alAaCCHHYIO KOJICOAHHMSIMHU Pa3TMIHBIX
THUIIOB, BBIYUCIIAIOT 110 CAEAYIOIINM (opMysIam:

Kxosiebanue tuma Egig

W= 0,423eaE§1&,X all: (10.20)
KkoJiebanune tumna Eorq

2 2 €C T TG -+
W:eaErZ,xa | gel a (—:-"261 a 3’ (10.21)
¢ o2y
e eag )
kosrebanme tuma Hip
W =0,316¢e, E?, a%l ; (10.22)

konebanue Tuna Hyy
—_ 2 2
W =0,749¢ E _a‘l. (10.23)
Jobpomnocms  00veMHO2O0 — pezonHamopa  ONPENCHSAIOT  KaK  OTHOIICHWUE  DHEPTUH

AJICKTPOMArHUTHOTO TIOJIS, 3allaCeHHOW B pE30HATOpe, K OJHEPrUH, TEpsAEeMOW 3a TepHOJ
COOCTBEHHBIX KOJICOAHUH:



w,Om [H P dv

> (10.24)
ng‘j H, [ dS
S
Jist koneGanwmii Tunma Hiy B IpsIMOYTOJIbHOM pe30HATOpE
Q=W  abl(a’+I% (10.25)

2R, a’(l+2b)+I° (a+2b)’
JIoOpOTHOCTH BayKHEHIINX TUIOB KOJEOaHUN B HMJIMHIPUYECKOM PE30HATOPE PACCUUTHIBAIOT I10

bopmynam:
KoJiebanune tuna Egig

mw, al
Q= —_—; (10.26)
2R a+l
KoJsiebanue tuna Eo1,
w,
A, F Q = rrL (10 7)
40 1 2RS 2a +|
20 kosebanue tuna Hoip
w, ew,ma’l
10 Q= m "m“ ; (10.28)
8 ZRS a’ 2,
i =P nﬁ
‘| i I a
kosnebanue tuna Hiqg
2 1 "Zé 5312
o€ apag U
10 ' pgi' T Q”fHQTT u
08 _mw, Mgeg el ag
0.6/ \ - \ 0 R e - - (1029)
(0,4 - ag Zaggepa O
e+ B TER S ¢
0,2— e ¢€'9o ¢ Mo
o | | .
40610 2 4 6810 20 40 B o¢opmynax (10.24) — (10.29) y4uuTHIBAIOTCS JIMIIb
N=a’/{LA) moTepn B METAJUIMYECKUX CTEHKax pe30HaTopoB. Eciu
pPE30HATOp 3alOJHEH JUAJICKTPUKOM C TOTEPSIMH, TO
Puc. 10.9 pe3yibTHpYIOIas J06POTHOCTh
1
Q=— -~ (10.30)
1/Q, +tgd,

rie Qv — 1oOpOTHOCTH pe30oHaTopa, 00T JArOIIEro JIUIIb MOTEPSIMHA B METAJUIMIECKUX CTEHKaX; tg
0, — TaHr'eHC yrja MoTeph BEIIECTBA, 3al0JIHSAOLIEr0 PE30HATOP.

B ontudueckom uW uMH(PpaKpacHOM AWamna3zoHaxX MPUMEHSIOT OmMKpbulmble PE30HATOPHI,
oOpa3oBaHHBIC JABYMsI IJIOCKUMH WU CPEpUUeCKMMHU 3epKajamMu. B Takux pe3oHaTopax
CYLIECTBYIOT COOCTBEHHBIE DJICKTPOMArHUTHBIC KoJeOaHHWs (MOABI) Tmnp, i€ MHACKCH m, N,
03HAYaIOT YUCJIO BapHalluil MOJIsl B MOMEPEYHBIX HANPABJICHUAX, a MHACKC p — YHUCIIO BapHaIui
10JIs1 BAOJIb OcU pe3oHaTopa. OcHOBHOM sBiseTCst MOAA Toop.

JIOOpOTHOCTh ~ OTKPBITBIX ~ PE30HATOPOB  OMNPEACNACTCS  TMOTEPsIMH B 3€pKalax U
T (PaKIIMOHHBIMU MTOTEPSIMU:

I 1
2p —_——, (10.31)
l,1- R +a,,
rie R — ko3hduIMEeHT OTpakeHUs OT 3epKajia; 8¢y — OTHOCHUTENbHAs IMOTEPs MOILIHOCTH

CUTHAaJIa BCJIEICTBHE MU(paKINK 32 OAWH MPOXO/T BJOJIb PE30HATOPA.
JuppakiMOHHBIE TOTEPU XapaKTEPU3YIOTCS BOJHOBBIM MapaMeTpoM
=a/(In), (10.32)
rJiec a— paauyc 3epkaia; / — pacCTOSTHUE MEX/Ty 3epKajaMH.
bnaronaps MeHbIIMM JUQPPAKIHOHHBIM HOTEPSM HauWOOJIbIIEE PACIPOCTPAHEHHUE MOJIYYHIN

KOH(oKaIbHbIE PE30HATOPbI, 00pa30BaHHbIE 3epKATAMU, PAANYC, KPUBU3HBI KOTOPBIX PAaBEH JUTMHE
pe3oHaropa.



Ha puc. 10.9 npuBenen rpaduk 3aBUCUMOCTH TUGPAKIUOHHBIX TIOTEPh Il OCHOBHON MOJIBI B
pe3oHaTopax ¢ mIockuMu 1 1 KoH(pOKaIEHBIMU 2 cheprdeckumu 3epkaamu. [Ipu 6ompmux N s
pacuera AU(ppaKLUOHHBIX IOTEPh MOTYT ObITh UCIOJIb30BaHbl MPUOIMKEHHBIE BHIPAKEHUS:

-3

a,,, » 03N (10.33)

-JUIsl pE30HATOpa € INIOCKMMHU 3epKajlaMH,
* 4,94N

a,,, »10,9*10 (10.34)

-JJIs1 pE€30HaTOPa ¢ KOH(POKATHbHBIMH 3EPKATaMH.
Pe3onancHble yacToThl Koe6anuii THNA Trnp B KOHPOKAIBHBIX PE30HATOPAX

oo =4—C|(1+ 2p+2m+n), (10.35)

IJle ¢ — CKOpPOCTh CBETA.
Ilonepeunoe pacmpeneneHie Moiast OCHOBHOM MOJbI Tmnp B KOH(OKAJIBHOM pE30HATOpE
OTNHCHIBAETCS raycCOBOM (YHKIIHEH:

2 2 .
E=Ae""" cog , (10.36)
rnew? =1l /p — na mnoBepxHocTH 3epkama; W°=Il /20 — B cepeamHe pe3oHaTopa (B
(bOKaIBHOM TIOCKOCTH),

Bricmne mMoapl KOH(OKaIbHOTO pe30HaTOpa UMEIOT 3HAYUTENbHO OOoJblline TU(PAKIMOHHbBIE
[IOTEpH, YEM OCHOBHAsI MOJIa, YTO MPUBOJUT K CAMO(QHIIbTPALIM OCHOBHOM MO/IBI.

§10.2. NIPUMEPHI PELHIEHUSA TUITOBbIX 3AJAY

10.1 TIIpsMoOyroJyibHBIA OOBEMHBIN PE30HATOP UMEET CieAyIoue pa3mMepsl: a = 20 MM,
b= 25wmwm, /=30 mm.

Onpenenuth pE30HAHCHYIO JUIMHY BOJHBI JBYX HU3IIMX TUNOB Kojebanui. Kak onHu
0003HaYaIOTCS?

Pemenue. B mpsaMoyroibHOM pe30HATOPE HU3IIMMHU MOTYT OBITh Kojiebanus turmoB H101, HO11
n E110, y KOTOpBIX OJWMH W3 MHICKCOB paBeH HYIIO, a JBa Ipyrux — eaumuune. Ompenennm
PE30HAHCHYIO JJIMHY BOJIHBI 3TUX THUIIOB KOJIE€OaHUH.

3anuieM (GopMyiy JUisl pe€30HAHCHOW JUIMHBI BOJIHBL:

I, =clf,=c2p/w,.(10.37)

[Moncrasnss B (10.37) Beipaxkenue (10.1), momydanm
| = = - = (10.38)

eag ebg élg

[loacraBnsis YUCIIEHHbIE JaHHbIE, Hal/leM PE30HAHCHBIE JJIUHBI BOJH JUIl YKAa3aHHBIX THUIIOB
KOJIeOaHUH:

H101, 7\13 = 3,328 CM.

H011 kp = 3,841 CM,

EllO 7\1, = 3,123 CM.

Taxum 00pa3zom, ocHOBHBIM siBisgeTcs kosebanne HOq1 y KoToporo 3HaueHue A, HaubosbIee, 3a
HUM clieyeT kosiebanue Hiox.
10.2 IunuHIpUYECKH PEe30HATOP AMAMETPOM 6 CM M JUIMHOM 5 CM 3aroJIHeH TUDIIEKTPUKOM C

napamerpamu £=2,5; g5, = 2:10™. Marepuan cTeHOK — Meb.

Kakoit Tum koneOGaHmii B pe3oHATOpe SIBIISIETCS OCHOBHBIM? HaiiTm pe3oHaHCHYIO 4acToTy,
NOOPOTHOCTD U MOJIOCY MPOIYCKAaHUS PE30HATOPa Ha ATOM THIE KOJeOaHUH.

Pemenne. OcHoBHBIM Konebanuem tuna E B mwmHApudeckoM pe3oHarope sBisetrcs: Eoip C
PE30HaHCHOW YacTOTOM

OcHoBHbIM KosieOannem Tuna H —Hi11 ¢ pe3oHancHoO# 9acToToi
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[TosToMy OCHOBHBIM siBIIsieTcs Kostebanue tuma Egip 111 KoToporo
1 [aR405¢6

W, = :
P Je.m €4 o
w

f =—2=242 ITy.

p

=1,52-10"pan/c,

PaccuntaB moopotHocts mo ¢Gopmymnam (10.26) u (10.30), momyumm Q = 3680. Ilosnoca
MPOITYCKAaHUsI PE30HATOPA

2Dw :WP/Q:4.13><lOGpad/c wm 2Df =685« y .

10.3 OmpenenuTs NpENENbHYIO SHEPTHIO, KOTOpas MOXKET OBITh HAKOIUICHa B KOAKCHAIBHOM
pesonarope (cum. puc. 10.3) ¢ pazmepamu d = 10 mm, D = 40 MM, / = 80 MM Ha OCHOBHOM THIIE
KoJIeOaHMii. MakCHMMaJbHO JIOTyCTUMAs HANPSDKEHHOCTD dekTpryeckoro motist 30 kB/ewm.
Pemenue. DnekTpuyeckoe Moje OCHOBHOM BOJIHBI B KOAKCHAJIbHOM PE30HATOPE UMEET TOJIBKO

pPaguaIbHYIO COCTABIISIIOLIYIO

= Pgn@PZ0 (10.39)

rae A — HeKOTOpbIN K03 PULIHEHT.
[Moncrasnss Beipaxenune (10.39) B (10.18), Haiiem 3HEpruo, 3aMaceHHYIO B PE30HATOPE:
w=Pe ain2. (10.40)
2 d
MakcuMasbHas HampsHKEHHOCTh dJeKTpuueckoro mousiss cormacHo (10.39) cymectByer B
CepeIHe Pe30HATOPa HA MOBEPXHOCTH BHYTPEHHETO MPOBOJIHMKA, T. €. ipu I = d/2. Ee 3HaucHue
paBHO

e 2

OTKyIa
A= % E e - (10.41)
[Moxcrasinss (10.41) B (10.40), monyuum Gopmyity IS pacueTa 3aaceHHON SHEPTHH
W= %eanwm In% (10.42)

WM TIOCTIE YHCIICHHBIX TI0JICTAHOBOK

W = 0,3466 -10-3 JIx.

10.4 KyOwueckuii pe30HATOP CO CTOPOHAMU 3 CM paboTaeT Ha Kojebanuu tuna Eq1;.

Haiitu pe3oHaHCHYIO 4acTOTY 3TOro KojeOaHus, 1300pa3uTh KApTUHY CHIIOBBIX JUHUI HOJIS U
ONpeaeNuTh T0OPOTHOCTD y y
pe3oHaTopa, CYHTas, 4TO
€r0 CTEHKH BBITIOJHEHBI

U3 MEIH. H
- -1 > ~/

Pemienue. / 5 I : :
Pe3onancnas JacToTa g\\——— »//, I |
xoseOanmst tina E111 B | ! |I | !

|
|

COOTBETCTBUH C ' E L H I
o ' | \]\l\) : ' E |
dopmynoii (10.1): ! |
w Santl N g
f,=—2=866ITy. N _/ H I vy
» X X

Puc. 10.10



Kaprtuna cuinoBbix nuHuil nosis konedanus tuna E111 B pe3onatope ompenensercs KapTUHOM
CHJIOBBIX JMHHU 1011 BOJIHBI Tuma E11 B mpsiMoyroisHOM BoJHOBOJE (cM. puc. 7.4). Chauana
1300pa3uM KapTUHY MEKTPUUYECKUX CUIIOBBIX JIMHUM TaK, 4YTOObI MOTYYHJIaCh O/IHA BapHallUs MO
BJIOJIb OCH 2 U BBINOJIHSJIMCH TPaHUYHbIE YCIOBHS Ha TOPLIOBBIX CTEHKAX pe3oHaropa. [locie storo
MO>KHO M300pa3uTh KapTUHY MarHUTHBIX CHJIOBBIX JIMHUHN TaK, YTOObl MAaKCUMYM HaIlpsLDKEHHOCTH
1oJisl HabJIoalcsl B CEYEHUH PE30HATOPA, TJI€ MOMEPEUHbIE COCTABIISIIOIINE DIEKTPUUECKOTO MO
paBHBI HymIO, T. €. ipu Z = 0 U Z = @. B pe3ynbTare mosydyuM KapTUHY CHIIOBBIX JIMHUH TOJI,
n3o0paxennyro Ha puc. 10.10.

UtoObl  ompenenuTb JOOpPOTHOCTH  PE30HATOpPA, BOCHOJIB3YEMCS  BBIPAXKEHUSIMHU  JUIS
COCTaBJIAIOLIUX BEKTOPA HANPSKEHHOCTH MArHUTHOTO ITOJISL:

M, = jweaCBsingpixgco PO, P20

a eag eag eag
M, =- jwe,C P cos®* Oin@Y 90, ZP20

a eag eag eag
[MoncrasuB 311 Beipakerus B (10.29), noxyuum

w,m O\H? + H? Jdv
Q=— Q\( - ) . (10.43)
RsgH, |°dS
S

Beruriciaum unterpan B ynciutene Boipaxerus (10.43):
2 3

\ 2 2 _aaa 2 2 — & p O a_

Oz +m2)av = § S S| 2 + H|axclyelz = Jie,Co2 T (1049

Wuterpan B 3Hamenarene Boipaxenus (10.43) OGepyr mo Bceil MOBEPXHOCTH pe30HATOpA M
pa30MBAIOT Ha IIECTh YaCTEH: MHTErPAJIbI [0 YEThIpeM OOKOBBIM MOBepxHOCTsM (¥ = O, X = a, y=0,

o

UL 0 4 cvzzzzzzzzzz,

N

A

o A AN

RN

zzzzzz qzzz2

o

Puc. 10.11

Y = a) ¥ HHTETPaJIbl [0 IBYM TOPIOBBIM MoBepxHOCTIM (Z = 0, Z=a). BenencTBue cuMMETPUH OIS
MHTETPAJIBI 10 KaXJI0W M3 OOKOBBIX IMMOBEPXHOCTEH pPaBHBI APYr APYry, MO3TOMY JIOCTATOYHO

BBIUMCIIATE OJMH U3 HUX. Hampumep, uaTerpan no nosepxuoctu y = O:
2

\ 2 _ & & 2 —_ p 2 a
Q(y:0)| H, ["dS=q,q,lH, [ dxdz= (Wean) 2
UHTErpal 1o TopioBoi crerke (z=0)

hY 2 _ e a 2 — p 2 aZ
Q(z=0)| H, |"dS= QoQoI H,+H, | dxdz = (vvean) R
CyMMupys pe3ysibTaThl, HAlIeM 3HaYCHUE HHTErpasia B 3HameHarese Beipakenus (10.43):

QIH. [ ds= (weaC%)Zzaz . (10.45)
Honcrasnss (10.44) u (10.45) B (10.43), nosyunm popmyaty juist pacuera J0OpOTHOCTH:



0= mw,a _ \2MW s a | (10.46)
8R, 8
coriacHo kotopoi Q = 10 470.
10.5 OObeMHBI pe30HATOpP MPEICTABISAET COOOH KOJIBIEBYIO IOJIOCTh, CEYEHHUE KOTOPOH
n3o0paxeno Ha puc. 10.11. Pazmepsl pezonaropa: D = 60 mm, d = 30 mm, / = 20 cm.

Kakoit tum kosiebaHuii B pe30HATOpE SBIISETCS OCHOBHBIM? M300pa3uTh KapTHHY CHIIOBBIX
JIMHUU TTOJIS1 U HAMTHU PE30HAHCHYIO YacTOTY.

Pemenune. B paccmarpuBaeMoM pe3oHATOPE HU3IIMMH THUIIAMH SIBIISTFOTCST KOJICOAHUsI, UMEIOIIINE
HanboJyiee TPOCTYI0 CTPYKTYpy IMOJsS. DTO OCHOBHOM Tum KojiebaHus Ti1 KOaKCHAIbHOTO
pesonaropa (puc. 10.12, a) u konebanue thma Egip ¢ KapTHHON OIS, M300pakKeHHOW Ha pHC.
10.12,6. OnpenenuM pe30HAHCHYIO YacTOTY KaXKJIOTO M3 ATHX KoJieObaHUil. Pe3oHaHCHYIO 4acToTy
koJiebanwmii Tuna T onpenenstoT mo Gopmyie (10.12):

p

W
f =—L=75ITy.
iy

Jist  HaXOXKIEHUS PE30HAHCHOW YacTOoThl KoyiebaHus Ttuma Egp 3amuimem ypaBHEHHE
['enbMronbpa OTHOCUTENBLHO MPOAOJIBHOM COCTABISIONICH AIEKTpUYECKOro moss E

E
\ I I
. )
// :
.
a)
Puc. 10.12
dzﬁz +l62£’2 +iazﬁz +L€Z+b2éz=0. (10.47)

o> ror r*o9 % oz
Hns konebanms turna EO01O cocraBisitomas E'Z He 3aBHCHT OT @ M Z, MOATOMY YpaBHEHHE
(10.47) ympomaeres:

0’k 10%F

L+=—2+b%k, =0. (10.48)
or r or
PGHIGHI/IG 3TOTO ypaBHeHl/Ifl, 3aIIUChbIBACMOC B BUJIC
B, =C,J,(br)+C,N,(br). (10.49)
JIOJKHO yIOBJIETBOPATH TPAHUYHBIM YCIIOBUSAM
@z Ir:d/2: 0’ @z Ir:D/2: 0 (1050)

[MoncraBum peuienue (10.49) B rpannunsbie ycnosus (10.50)
d d
0=C,35(b 5) +C,N, (b %),
0=CJy(b2)+CiN,(b ) .
Uckmrouast C1u Cp, MoJIyduM TPaHCLEHJEHTHOE YpaBHEHHE JUIsl orpeeieHus 3
d D D d

J,(b=)N,(b—=)- J,(b—=)N,(b—=)=0. 10.51

o(DDNo(D2)- Jo(bINo(b ) (105)

3nauenust kopueit ypaHenus (10.51) moxuo HaiiT 1o Tabnuie B cupaBounuke [7]. [Tpu D/d=2
nepBblii Kopers ypasuenus (10.51) b 4 = 3,123, otkyna



223123

" d ey

=6,246X10" pao/ c

Takum 00pa3oM, B paccMaTpruBaeMOM

pe30HaTOpE OCHOBHBIM SBJISIETCS Kojiebanue Thumna T Tak Kak

€ro pe3oHaHCHaA 4aCTOTa MUHHMMAJIbHA.
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Puc.10.13

My la)? + 1)

W, =
Ve Je,m,

N3 23TOro BBIPAXKEHHS JETKO
IIPOHUI[AEMOCTH TNIJIEKTPUKA!

(3832/a) +(p/1)*
W eon])

10.6 Jlns  wu3MepeHHs ~ MapaMeTPOB  JIUAJIEKTPHUKOB
npeiaraeTcs HCI0JIb30BATh [IVUTAHAPUYECKU I
pe3oHaTop co cheMHOM kpbimkoi  (puc. 10.13).
BHyTpeHHsq yacTh pe30HaTOpa MOJHOCTBIO 3aMOIHSIETCS
HCCIIETyEMbIM JUAJIEKTPUKOM.

BriOpats Tum konebanuit pezoHatopa, Hanbosee y1o0HbIH
JUIsL HKCIIOJB30BaHUS B JAHHOM YyCTpOMCTBE. BriBecTn
dbopMyIbl JUIsl pacdyeTa JUAJIEKTPUUYECKOW MPOHULIAEMOCTH U
TaHreHCca Yyrja JAUIEKTPUYECKUX MOTEPh HCCIEyeMOro
Marepuana, Mpeanosaras  HU3BECTHBIMH  PE30OHAHCHBIE
4acTOTBl ~ pe30HaTropa 0e3  IUAIEKTpUKA p U C
IUAIEKTPUKOM (p, a TaKKe JOOPOTHOCTU pe3oHaropa 0e3
mmanekTpuka Qo v ¢ auanekTpukom Q.

Pemrenne. B pe3oHarope pa3beMHOM KOHCTPYKLUHU
pabounii THI KoJieOaHUM JOJKEH OBbITh BHIOpaH Tak, YTOOBI
CTBIK HE IepeceKkajl JIMHUA TOoKa. OTOMY YCJIOBHIO
YIIOBJICTBOPSAIOT CHUMMETPUYHBIC MarHUTHBIC BOJHBI THIIA
Honp, HE MMeronIMe MPOJNOJIBHBIX COCTaBIAONIMX TOoKa. M3
HUX IeJecoo0pa3Ho BbIOpaTh Kkosiebanme Ttuma Hoig,
UMeEIolee MUHUMAJIbHYIO PE30HAHCHYIO YacTOTY. 3aluileM
BBIPDOKEHUE ISl PE30HAHCHOM YacTOThl KojeOaHus THIa
Ho11:

MOJTYyYUTh (OPMYITYy JJI ONpEAeNeHUs OTHOCHTEIbHON

(10.52)

JIOOpOTHOCTH PE30HATOPA, 3aMOJHECHHOTO JUAJICKTPUKOM, onpeaensercs Beipakeruem (10.30),
rae 190, — TaHreHC yriia AUAIIEKTPUYECKHX TmoTeph; Qu — H0OpPOTHOCTH pe30HaTopa,
00J1a/1aF0IIETO JINIIH TIOTEPSIMHU B METAJUTMYECKUX CTEHKAX.

Kak Buano u3 Beipakenus (10.28),

AUBJICKTPUKA, IIO3TOMY 3HAUCHUC QM

Qwm 3aBHCHT OT YaCTOTHl H OTHOCUTEIILHOM MPOHUIIAEMOCTH
B PE30HATOpE C AUDIEKTPUKOM OTIUYAETCS OT JOOPOTHOCTH

pe3onaTopa 0e3 muanektpuka Qp. BeiBemem dopmyny, cesspiBaronryro BenwuuHbl Qu u Qp. B

COOTBETCTBHUHU C BmpameHHeM (10 28)
p0 e Wpomaa

rT‘prO o 9’
\/ §| +am§15
ee.w

pmaa

ZJ”BT R

rae (op U ®, — 3HAYCHHS PE30HAHCHBIX YaCTOT pe30HaTOpa 0e3 AUDIICKTPUKA U C AUDIICKTPUKOM.
OTHOLIEHUE 3TUX JIBYX BbIpaXKEHUI



Qu _é 5 eV, (10.53)
W

OTKyJa

Qu =Qoe .

[Moncrasnss (10.53) B (10.30), mocie HECHOXKHBIX MpeoOpa3oBaHuil MONyduM (GopMynty st
ompenenenus tg 6;:
1 4e
tgd, =—- —.
Q Q
10.7 Pesonatop mnasepa, paboraromero Ha umHe BoiaHBI 10,6 MKM, o00pa3oBaH JBYyMS

KOH(OKATBHBIMH CHEPUICCKUMH 3€pPKajJIaMU ¢ MHOTOCIIOMHBIM JUJICKTPHUYCCKUM MOKPBITHEM;

KOO (UIMEHT OTpakeHHsI OT MOBepxHOCTH 3epkaia paBeH 0,98. Jlmamerp 3epkan 30 mw,

paccrosiHre MexX Iy HUMHA 1,2 M.

HaiitTn yacTOTHBIM MHTEpBAJI MEXIY COCETHUMHU MOJAMHU PE30HATOpa U €ro JTOOPOTHOCTh Ha
OCHOBHOW Moje. OmnpeenuTh paauyc MmoJisi OCHOBHOW MoJbl 10 ypoBHIO 0,1 0T MakcHMalbHOTO
3HAYCHHS y IOBEPXHOCTH 3epKaja U B (POKAJIBHOM IIIOCKOCTH PE30HATOPA.

Pemenne. B cootBerctBum ¢ dpopmynoii (10.35) cocennue MoIpl pe30HATOPA PA3ITHUYAOTCS 110
YaCTOTE HA BEJTHYUHY

Df =c/(4l) =625mly .

Jlist onipeniesiennst JOOPOTHOCTH HaiAEM BOJIHOBOM MapameTp

N=a®/(Il)=177,

B cooTBeTcTBUH ¢ hopmy:oit (10,32) ougp=4 10°%

Takum oOpazoM, AuGPAKIIMOHHBIE TOTEPH B PE3OHATOPE MPEHEOPESKUMO Malbl M €ro
JI0OPOTHOCTD ONPECISCTCS TOJBKO MOTEPSMH B 3epKaiax:

2p| 1 7
=18x10°".
I, 1- R? =t

PacnpeneneHHe HOJIs BIIOJIB pajuyca Ha ocHoBauuu Gopmysibl (10.36) umeeT Bu
E 2, 2
— A o
En

max

ITone ocnabnsercs B 10 pas Ha pacCTOSHUM OT OCH, PaBHOM [,; =W+/In10
Y noBepXHOCTH 3epKajia

w =+l /p =2,01403u

lo, = 3,05mm

B ¢oxanpHO# miiockocTu pezoHaTopa

w=AIl /p =142X03u

Moy = 216mm

§10.3. 3BAJAYMU 1J1s1 CAMOCTOSATEJBHOI'O PELIEHUS

10.8 Ormpenenuth PE30HAHCHYIO JUIMHY BOJHBI OCHOBHOTO THIIA KOJICOAHHS B KYyOHYECKOM
pe30HATOPE CO CTOPOHAMH 2 CM.
Omeem: 1,414 cm.

10.9 Ormpenenuth pe30HAHCHBIC YAcTOTHI KoJieOaHwid THUTIOB Epp # Hiix B IumHapUYecKOM
pe30oHaTope, TMaMeTp U JJIMHA KOTOPOTO OJMHAKOBHI U PABHBI D CM.
Omesem: 4,593 u 4,622 I'T'11 COOTBETCTBEHHO.

10.10 Kakoii TuIl KOJeOaHUH SBIISIETCS OCHOBHBIM B IMPSMOYTOJLHOM PE30HATOPE ¢ pa3MepamMu a=
2cMm, 6 =4 cm, / = 3 cm? OnpenennuTs €ro pe30HaHCHYI0 4acToTy. Kakoi Tum kosieOaHuit
SBIISICTCS OJIMKAUIIMM BBICITUM ? HaliT ero pe30HaHCHYIO YacToTYy.

Omeem: Hom 6,25 'Tu; E110, 8,38 I'T'11.



10.11 OmpenenuTh pa3Mepbl KyOMYECKOTO pe30HATOpa, HU3IIAS PE30HAHCHAs 4acTOTa KOTOPOTO

paBuHa 5 I'T.
Omesem: 4,243 cM.

10.12 TIlepectpauBaeMblii pe30HATOP OOpa30BaH OTPE3KOM
/ MPSMOYTOJIBHOTO  BOJIHOBOJa cedeHueM 23X10 M,
% BHYTPH KOTOPOTro nepemeniaercs nopiueHs (puc. 10.14).

OnpenenuTh TpeneNnbl TMEPEeMENICHUS IOPIIHS  JUIS
nepecTpoiiku pe3oHatopa B mpenenax 8—12 I'Tu. Tun
xoJsiebannsa Hig;g.

Puc.10.14 Omeem: 14,89 mm </ < 32,37 MM.

10.13 TIlpu, KakOM OTHOIICHUH JUTHMHBI IHJIMHIPUYECKOTO
00BEMHOT0 pe30HaTOpa K €ro pajnyCcy pe30HAHCHBIC YacTOTHI KosieOaHui TUTIOB Eoio 1 Hiig
OyIyT OAMHAKOBBIMU ?

Omeem: Ha = 2,03.

10.14 [nvHa IMWIMHAPUYECKOTO OOBEMHOTO pe30HaTopa BJIBOE OOJBIIE €ro Juamerpa.
Pe3onanchas gactoTa konebanus tuna Egiq paua 6 ['T.

OnpenenuTh qHaMeTp pe30HATOPA.

Omesem: 4,026 cM.

10.15 CropoHBI TPSMOYrOJILHOTO OOBEMHOTO pe30oHaTopa OoTHOocATcS Kak 3:2:1. PesonaHcHas
gactoTa koJyiebanus tura Ej17 paBaa 8 I'T.

Omnpenenuth pa3Mepsl pe30HATOPA.

Omeem: 65,62x43,75x21,88 mM.

10.16 Pe3onancHas yacrota konebanus thna Egig B muimmHIpUYeckoM pe3oHatope paBHa 4 [T,
pe3oHaHcHas yactoTa kosnebanus tuna Hi11=5 I'T.

Omnpenenuth pa3Mepsl pe30HATOPA.

Omeem: a = 2,871 cM', | = 3,795 cM.

10.17 OmpenenuTs pa3Mepsl MPSIMOYTOJILHOTO 00BEMHOTO PE30HATOPA, TPU HU3IIHE PE30HAHCHBIE
9acToThl KoToporo pasHbl 10, 11 u 12 I'Tm.
Omeem: 24,2 X 19,1 X 16,5 mm.

10.18 CtopoHBI MPAMOYTOIHHOTO 00BEMHOTO pe3oHaTopa oTHOCATes Kak 1:1,2:1,5.

OmnpenenuTh COOTHOIICHNE PE30HAHCHBIX YaCTOT TPEX HU3IIMX THUITOB KOJeOaHHd pe30HaTOpa.

Omeem: 1:1,126:1,220.

10.19 IIpsmoyroapHBIH 0OBEMHBIN PE30HATOP C Pe30HAHCHOU MMHOM OoHBI 3 cM Ha KOJIeOaHUH
tumna Hro, oOpa3oBaH OTPE3KOM CTaHJIAPTHOTO MPSMOYTOJLHOTO BOJIHOBOAA ceueHreMm 23 X 10
MM.

OmnpenenuTh JUIMHY pe30HATOPA.

Omesem: 3,957 cM.

10.20 OmpenenuTs pE30HAHCHYID YacTOTy OCHOBHOTO THIIA KOJeOaHW KOAKCHAIBHOTO
pe3oHaTopa, MorepeuHoe ceueHne Koroporo npuseaeHo Ha puc. 10.3. Jlano: D = 20 mm, d = 12
MM, / = 60 mMMm.

Omeem: 25111

10.21 He3amoysHEHHBIN PE30HATOP UMEET pPe30HAHCHYIO YacToTy 6 I'T1.

KakoBa Oymer pe3oHaHCHass 4YacToTa, €CIIM PE30HATOp 3allOJNHHUTH IHAJIEKTPHUKOM C

OTHOCHUTEIILHOM IMPOHHUIIAEMOCTBIO € = 2,77
Omeem: 3,651

10.22 B umnmHIpUYeckoM OOBEMHOM pe3oHaTope Bo30ykmaercss koiebaHue Tuma Eopr. s
WCCIICIOBAaHUS KAPTHHBI CHJIOBBIX JIMHUH IOJISI B CTEHKAaX pe30HATopa HEOOXOIUMO Mpope3aTh
Y3KHUE TIEIH.

VYka3aTh pacnoJioKeHHE IIelieil, KOTOphIe He OKAKYT CYIIECTBEHHOTO BJIMSHHUS Ha IOJIE 3TOTO

KoJieOaHusl.

Omeem: TIPOJONBHBIE SN Ha OOKOBOW CTEHKE U paIMAIIbHBIC ST Ha TOPIIOBBIX CTEHKAX.

10.23 TIpsMOyroyibHBIA OOBEMHBIH PE30HATOP, MPETHA3HAYCHHBIN Ui M3MEPEHHS IMapaMeTpoB
BEIIECTBA, JIOJDKEH OBITh cleflaH pa3beMHBIM. YTOOBI HECOBEPIIEHCTBO KOHTAKTa HE M3MEHSIIO
napaMeTpoB Pe30HATOPA, CTHIK HE JIOJDKCH MepeceKaTh JMHUHA TOKA.
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MOXXHO I  YJOBIETBOPUTH I3TOMY y

TpeOOBaHUIO TpU paboTe HA OCHOBHOM

turne kojebanus? Ecim MOXHO, TO Kak vl

JOJDKHA TIPOXOJIUTH JIMHUS CThIKA YacTeH | |

pezonaropa? | |
Omeem: MOJKHO; perieHue HE I

€IMHCTBEHHOE; eciy, HampuMep, |

OCHOBHBIM SIBIIICTCSl KOJicOaHWE THIIA |

H101, To MHUS CTBIKA MOXET TIPOXOHUTh |

Tak, Kak nokazano Ha puc. 10.15. ,I_

10.24 KonbieBoirt 00BEMHBIH PE30HATOP - -
(cm. puc. 10.11) umeer pasmepsi: D = - s
40 mm, d =20 MM, | =5 mm. s s
Kako#t tum xoneGanwii sBsICTCS ISt

HEro OCHOBHBIM? HalTu pe3oHaHCHYIO

gactoTy. M300pa3uTh KapTHHY CHIIOBBIX

JIMHUM TOJIS.

Omeem: 14,91 T

10.25 Ompenenuth pPE30HAHCHYIO YacTOTY KOAKCHAJILHOTO pPE30HATOpa, CEUeHHUE KOTOPOTO
n3o6pakeno Ha puc. 10.8. Pasmepsr pesonatopa; D = 40 mm, d = 10 mm, | = 100 mm,

h=1,5mwMm.

Vkazanue: pacder emxoctu C BECTH 10 TPUOIIKEHHON (OpMYIIe s TNIOCKOTO KOHJIEHCATOPA.
Omeem: 713 MI'LL.

10.26 [lnst nepectpoiikk kKoakcuaibHOro pesoHaropa (cMm. puc. 10.8) ero neHTpanbHbI CTEPKEHb
MOXKHO TIepeMeIlaTh BIOJb OCH. B Kakux mpeaenax cieayeT HM3MEHATh 3a3op h s
nepecTpoiku pesonaropa B auamazoHe 300—600 MI'i? Pasmepst pezonaropa: D = 40 mwm,
d=20mmM, / = 100 mm.

Omegem: 0,158 — 1,341 mm.

10.27 OmpenenuTh SKBHUBAJICHTHBIC IMapaMETPhl W PE30HAHCHYIO YacTOTY KBa3WCTAI[MOHAPHOTO
TOPOBHIHOTO 00BEMHOTO pe3onartopa (a, puc. 10.4) ¢ pasmepamu: 2 b = 60 mm. 2a = 20 MM,

h=20mMMm, d=2 MM
Omeem: L =4,410°T'n, C = 1,410 @, fp = 2,036 I'T'w.

10.28 TlIpsMoyrosbHbIl 00bEMHBIN pe30HaTOp ¢ pa3Mepamu a = 5cm b = 3 cm, / = 6 cMm paboTaer
Ha OCHOBHOM TwHme KojeOanmii. CTEHKH pe3oHaTopa MOCepeOpeHbl, PE30HATOP 3aroJHEH
JIMDIEKTPHKOM ¢ Iapamerpami € = 2,3, tgd = 410,

OnpenenuTh pe30HAHCHYIO YacTOTy W JOOpOTHOCTH pe3oHaropa. KakoBa Oymer moOpOTHOCTH
pe3oHaTOpa MPU OTCYTCTBUU MOTEPh B AUIJICKTPHUKE'
Omeem: 2,575 T, 2042, 11160.

10.29 Ompenenuth JOOPOTHOCTh NUJIMHIPHYSCKOTO OOBEMHOTO PE30HATOPA PATUYCOM S5 CM,
pabotaromiero Ha BoiHe 10 cMm. Tum konebanus Ep1, MaTepuan cTeHOK — Mejib.
Omeem: 17 970.

10.30 OmpenenutTh pPE30HAHCHYIO YacTOTy U JIOOPOTHOCTh IWJIMHJIPHYECKOTO OOBEMHOIO
pe3oHaTopa, paboraromiero Ha kosneOanuu tuna Hopi, Juamerp u JuimHa pesoHatopa 5 cM,
IPOBOAMMOCTH MaTepraia creHok 6,1-10" Cm/m.

Omeem: 7,93 T, 37 450.

10.31 [unwaapuYeckuii 0ObEMHBIM PE30HATOP, JUTMHA KOTOPOTO paBHA JAMAMETPY, padoTaeT Ha
kojebanun tuna Ego. Pe3onancHas gacrora 2 I'Tu. Pe3onatop 3amoyiHEH MOJMCTHPOJIOM,
MaTepHall CTCHOK — JIaTyHb.

Onpenenuth TO0OPOTHOCTH pe3oHaTopa. KakoBa OymeT mOOpOTHOCTH pe30HATOpPA C TAKHM KE

COOTHOIIIEHUEM Pa3MEpOB U C TOH K€ PE30HAHCHON YaCTOTOW MPH BO3IYITHOM 3aIOJTHEHUN ?
Omeem: 1595, 12 720.

10.32 Haiiti pe30HAHCHYIO 9acTOTY M JOOPOTHOCTh KOaKCHaIbHOTO pe3onatopa (cm. puc. 10.3),
paboTarolero Ha OCHOBHOM THIIe KoJjiebanuii. Pasmepsr pezonaropa: D = 25 MM, d = 8 mm,

/ =120 MmM. Matepuan CTeHOK — JIaTyHb.

Omeem: 1,25 1T, 2695.

Puc. 10.15



10.33 TIlepecrpoiika KoakcuaabHOro pe3oHaropa (cm. puc. 10.8 mpousBoauTcs H3MEHEHHUEM 3a30pa
JI. Pa3zmepsr pezonaropa: / = 150 mm, D = 36 mm, d = 12 mMm. Pe3oHaTop BBINIOJIHEH U3 JATYHH.
Huamazon nepectpoiiku 500—800 MI 1.

Kak Oyzner nu3aMeHsAThCsI TOOPOTHOCTH PE30HATOPA B IIpOIIecce Tiepees POMKH ?

Omeem: nodpotHocT Q = )W,ms /2In(D/d)(1/ D +1/d) ¢ poctom 4acTOTBl U3MEHSETCS OT

1660 no 2100.

10.34 B uunuHapudeckoM 00beMHOM pe3oHatope mmmHoi 10 cM u mquamerpom 12 cm npu / = 0
MPOUCXOIUT yAapHOe BO30yxneHue kojebanue tuma Hois.
3a kakoe Bpems amIuMTyaa KosieOanumii ymensmmutcs B 10 pa3? CreHku pe3oHaropa

nocepeOpeHsI.

Omeem: 7,6 MKC.

10.35 Dwueprus, 3amaceHHas B LWIMHIPUYECKOM OO0BeMHOM pe3oHarope mimHOH 20 cM
mramerpoM 12 cMm, paBra 0,01 Jx. Tun xose6anwii Eoyyr.

OnpenenuTh MaKCUMAIBHYIO aMIUIMTYIy HANpsDKEHHOCTH — DIIEKTPUYECKOTO  TMOJsT |
MOBEPXHOCTHYIO TUIOTHOCTh TOKA Ha OOKOBBIX CTEHKaX pe30HaTOPA.

Omeem: 1,93-106 B/m, 5,1 - 103 A/m.

10.36 MakcumanpHasi aMIUIATYJa HANpsSHKEHHOCTH DSJIEKTPHUYECKOTO TOJSi B IPSIMOYTOJBHOM
00BeMHOM pe3oHaTope ¢ pasmepamu a = 20 cM, b= 10 cm, | = 30 cm pasna 10° B/m. Marepuan
CTEHOK — Meab. Tun xosmedanus Hior.

OmnpenenuTh 3aMaceHHYI0 SHEPTHIO ¥ MOIITHOCTh TIOTEPh B CTEHKAX.

Omeem: 0,66-10~4 JIx, 43,3 BT.

10.37 Kakas MakcuMainbHas SHEPTUs MOXKET OBITh 3amaceHa B MHJIMHIPHYECKOM OOBEMHOM
pe3oHaTope, 3aroJHEHHOM BO3IyXOM, Ha KojeOanuu tuna Hpp, ecnm mpoGoii HacTymaeT npu
HanpsHDKCHHOCTH dMekTpudeckoro mosst 30 kB/em? [luamerp pezonaropa 6 cm, aiuHa 8 cM.
Omeem: 1,81-10-3 I k.

10.38 Imnuampuyecknii OOBEMHBIM pPE30HATOP C MEAHBIMH CTeHKaMu mHOM 40 MM U
mrametrpoM 25 MM, pabotaromuii Ha KosiebaHuM Eop1, HWCmonb3yercs s M3MEpeHUs
apaMeTPOB TUDIICKTPUKOB.

OnpenenuTh OTHOCUTENBHYIO IMAICKTPHUECKYIO0 NMPOHHUIIAEMOCTh € tg 05, ecnu pe3oHaHCHAs
gactoTa pe3onatopa 12 790 MI'n, a moopotHocTs 850.

Omeem: ¢ =2,6,1g6> = 1,1- 107,

10.39 OObBeMHBII pe30HATOP HCIOJB3YETCS Ul M3MEPEHHs JAUAICKTPHUECKON MPOHHUIIAEMOCTH
rasa.

OmnpenenuTh pa3pemarolyi0 CIOCOOHOCTh HM3MEPEHHS €, €CIH H3MEPUTEIFHOE YCTPOWCTBO
MO3BOJISIET OOHAPYKHUTH CMEUICHHE PEe30HAaHCHOM dwacToThl, paBHoe 0,1 mosockl mporryckaHus
pe3onatopa. JloOpoTHOCTh pe3onaropa pasHa 12 000.

Omeem: Asls. = 1,67-10°.

10.40 Pe3oHaTop mTpenaCTaBIsIeT COOOH  OTPE30K  JUAJIGKTPUYECCKOW  JIMHUM  Iepeayd,
3aKIIOYCHHBIA MEXIY JABYMS OTPaKAOIMMH METAJUIMYECKHMMH IUTaCTHHAMHU. Pe3oHaHCHas
gacrota 35 [T, hazoBas ckopocTh B JIMHUU Ha 3To# yacTore 0,92 ¢, moronHoe 3aTyxaHue

0,3 ab/m.

Onpenenuth BO3MOXKHBIC 3HAUEHHS UIMHBI PE30HATOpa M ero JoOpoTHOCTh. [loTepsimu B
METAJUTMYECKUX CTEHKaX MPeHeOpeyb.

Omeem: n-3,94 mm (n —ienoe uucio), 5760.

10.41 KombIeBoii pe3oHATOp OCTyIei BOIHBI, MPeAHA3HAYCHHBIN TSI pa0OTHI HA JJTHHE BOJIHBI

8 MM, 00pa3oBaH OTPE3KOM TUAJICKTPUICCKOH JIMHUY TIepeiavun [UIMHOW 2 M, CBEPHYTHIM B KOJIBIIO.

dazoBas ckopocts BoJHbI 0,9 ¢, moronnoe 3aryxanue 0,5 1b/m.

OmnpenenuTh MHTEPBAT MEKIY YaCTOTAMH COCEOHHMX THUIOB Konebanmii u LlupuHy mOsOCH
MPOMYCKaHMS KaKJOTO THITa KOJICOaHUH.

Omeem: 67,5 MI'1t, 10 MI11.

10.42 J10GpPOTHOCTH JIa3epHOTO PE30HATOPA OTKPHITOro THIa papHa U O°.

Omnpenenuth 3HaUCHHUE YACTHHON MPOBOJAUMOCTH aKTUBHOW CpeNlbl B PE30HATOPE, HE0OX0AUMOE
IV BOHUKHOBEHHS KoJjieOaHWM. J[nmmHa BOJHBI reHepupyeMbix koneOanmii 10,6 MkM, mmHa
pe3onaropa 2 M.

Omeem: —1,57-10-2 Cm/m.



10.43 Ompenenuth JOOPOTHOCTH pabOTAIOMIET0O HA OCHOBHOM THIIE KOJICOAHWH OTKPBITOTO
pe3oHaropa ¢ IIOCKUMU 3epkaitamu auamerpoM 10 mm. Pezonarop mpenHazHaveH Uit pabOTHI
Ha JutnHe BosHBI 3,39 MKM; unHa pezoHaropa 0,5 m. [ToTepsmu B 3epkanax nmpeHeOpeyb.
Omeem: 1,735'108.

10.44 Mg ma3epa Ha CMECH T'eJiisg M HeoHa, paboTaromiero Ha JummHE BOJHBI 0,63 MKM, MOKHO
MCTIOJIH30BATh PE30HATOPHI C TUIOCKUMH WIIH KOH(POKAIHHBIME 3epKaiaMu. Jluamerp 3epkai

8 MM, mmHa pesonatopa 400 MM, ko3 durreHT oTpaxeHus ot 3epkan 0,985.

CpaBHHTH 3HaueHUA JOOPOTHOCTH pE30HATOpPa HAa OCHOBHOM MOJE C IUIOCKHMH |
KOH(OKATHHBIMH 3€pKaJlaMH ¥ CIIENIaTh BBIBOJ O TOM, KaKHe€ 3epKaja [eIeco00pa3Ho MPUMEHSTh B
JaHHOM CJIydae.

Omeem: 1,31:10% wis pesonatopa ¢ mrockumu 3epkamamu, 1,34-10° mis pesonaropa c
KOH(OKaIbHBIMU 3€pKajaMH.

10.45 OTkpeITEIH pe30HATOP ¢ KOH(MDOKAIBHBIMU 3epKajlaMd paboTaeT Ha JUIMHE BOJIHBI 2 MM.
[ToBepxHOCTB 3epKai mocepedpeHa. Paccrosiane mexry 3epkanamu 500 M.

[Ipu KaKoM AuameTpe 3epKai JoOPOTHOCTb pe3oHaTopa Oyaet He xyxe 10°7?

Omeem: 2a >> 56,6 M.

10.46 YtoObI OoNTHYECKHIA pPE30HATOP COXpaHsJI CBOM H30MpaTelbHBIE CBOWCTBA, €ro MOJoca
MPOIYCKaHMs JOJDKHA OBITh, MO KpalHEH Mepe, Ha IMOPAJOK MEHBIIE PACCTOSHHS MEXIY
COCEZIHUMH PE30HAHCHBIMU YaCTOTaAMH.

CdhopmynupoBaTs TpeOOBaHMS K BEIHUNHE KOYPPUIIMEHTA OTpaKEHUE OT IIOBEPXHOCTH 3epKalia
U TUaMeTpy 3epKall KoH(pokamsHOTO pe3oHaTope mmuHoi 0,5 M, MpeTHa3HauYeHHOTO JUIs PabOTHI Ha
JUTUHE BOJIHBI 4 MKM.

Vkazanue: nuamerp 3epkasl BbIOpaTh TakUM 0Opa3oM, 4TOOBI JU(PPAKIHOHHBIE MOTEPH ObLIM
MPEHEOPEIKUMO MaJIbI.

Omseem: R> 0,92, 2a > 3 mM.

10.47 *. HaifTu BeNWYMHY NPOBOJAUMOCTH AKTHUBHOTO BEIIECTBA, HEOOXOIUMYIO  JUIS
BO3HHMKHOBEHHUS TCHEpaIuu B Jiazepe Ha juHe BoyHBI 1,06 mxwm. [[nwHa pe3onaropa 0,6 M,
mrametp 3epkant 20 MM, ko3 uimenT orpakeHus ot nmosepxnoctu 3epkana 0,99.

Omeem: ¢ < — 8,8-10° Cm/m.

10.48 *. AKTHBHOE BEIIECTBO Jiasepa MMEeT YIelbHYK mpoBoaumocts 2:10°% Cwm/m Ha miume
BoiHbl 0,85 MKM W 3amonHseT Bce MPOCTPAHCTBO BHYTPH KOH(OKAIBHOTO OTKPBITOTO
pe3oHaropa.

[Ipu Kakou JUTUHE Jaszepa BO3HHUKAET reHeparus, eciu koahpummeHT
OTpakeHHsI OT moBepxHoCTH 3epkaina paBeH 0,975? [lnhpakiumoHHBIME TOTEPSIMH MTPEHEOPEYb.

Omeem:. | > 0,66 M.



