
SG1t 
J /<:J. Livi I . ..5/i 

OB'bE.UHHEHHblti 
HHCTHTYT 
~.UEPHbIX 

HCCnE.UOBAHH~ .-,P 
.~~, .... 

.j.l' 

.lly6ea. 
/.~· t .... . . 

/· l . . . 
_..r . -~-~W..•Y.:~· ·• . I ...... -.r•r;,--~ l ...... -.. . ~- . 

, ........ ~ ~~-
• ,.;❖'!•❖··•;•:•··--··· •• li. ,p 

..... ~~-. l •••• 
..• ._~._~._... l ·•••·•·•·•· .... ~ .... ~.- t ~•ft1.••,H~~ .. "I:~· . • • ._ • .._. • ._ •• ._ ••.••••••• -,,.·••n❖~">-.1/..•·•· • . . l 

··········-····· -··. ..-... ..P 
i.f .. (~._., 
;.l fb.~':~·· 
-;_-.-.'$~---~-
•.•·· 

P 9- 5677 

B .A . K O'IKHH, .n .JI . H OBHKOB, JI .M . 0 H~8HKO 

~ 

! 
i 
I 
!S 
I 
! 
• • ' . , . 
i • • 
~ 

KOrEPEHTHYE qACTOTY 
nonEPEqHYX KOJIEBAHHR 
B 3JIEKTPOHHOR MO_nEJIH 
KOJibUEBOro UHKJIOTPOHA 

1971 



P 9- 5677 

B .A .. __ K OtIKHH, ,n; .JI . H OBHKOB, JI .M . 0 Hlfm0HKO 

K0rEPEUTHYE 11ACT0Thl 

_TI0TIEPE11HhIX KOJIEBAHHA 

B ·3JIE KTP0HH0 A M0,ZJ;EJIH 

K0Jlh-QEBoro QHKJI0TP0HA 

Hay11110 .. Te.,cuu11ecxaa 
6a6.11110TtKa · 

OHSIH-



BBeJleHHe 

11/ 
MarHHTHoe none MOJlenH KOnhUeBoro UHKnoTpoaa , KOTopoe B rrnoc-

KOCTH CHMMeTpHH OITHCb!B8€TC51 Bblp8)K€HHeM 

B z = B ( r ) + B N (r) Sin [ a N (r) - N ¢ ] , ( 1) 

ITO3BOn51eT rrpH COOTBeTCTBy10meM Bb16ope rny6HHbl BN (r) H cpa3bl a N(r ) 

BapHaUHH o6ecITe'IHTb )K€CTKy10 qJOKyCHpOBKy ( Q > 1 ) , nn51 JlOCTH>l(€HH51 
r, z 

)K€CTKOH cpoKyCHpOBKH B aKCHanbHOM aarrpaBneaHH rrpH BOCbMHCITHpanbHOll 

CTpyKType MarHHTHoro ·rron51 (N = 8) MHHHManbHa51 aeo6XO)lHMa51 rny6Haa 

BapHaUHH COCTaBnHeT (B )lHaITa3OHe paJlHYCOB ycKopeHH51) (. 8 = 1,08 ➔ 1,45. 

TipH 9TOM qaCTOTa BepTHKanbHbIX Kone6aHHH ueHTpa T51)K9CTH rryqKa ( Kore

peHTHa51 BepTHKanbH851 'IBCTOTa) Q z ""1,1 BO BCeM )lHarra3oHe paJlHYCOB. 

B MO)lenH rrpeJlyCMOTpeaa BO3MO)KHOCTb yBenH'IHBaTb 'IBCTOTY Bhlllie 9Toro 

3H8'!€HH51 rryTeM COOTB€TCTBy10mero yBenH'I€HH51 rny6HHbl BapHaUHH. 

4acTOTa pa)lHanbHbIX Kone6aHHll T8K)K€ B HeKOTOpOH CTerreHH 38BHCHT 

OT rny6HHbl BapHaUHH. MHHHManbaoe 3H8'!€HHe Qr aa pa)lHyce HH)l(9KUHH 

COCTaBn51eT 1,035. Ha KOH€'IHOM pa)lHyce Bcer)la Qr =; 2, B CB~3H 

C '!9M rrpH H3MeHeHHH rny6HHbl BapH8IlHH rrpOHCXO)lHT ae6onbmoe H3MeHeHHe 
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TaK KaK 3HatieHHH qacTOT rrorrepe'!Hb!X Kone5aHHM CaMb!M cymecTBeH

HbIM o5pa30M BnHHIOT Ha rrpouecc ycKopeHHH H, B KOHetIH0M C'IeTe, Ha HH

TeHCHBHOCTb ycKopeHHoro IIytIKa, OHM nomKHbl 5b!Tb H3BeCTHbl C xopome:i1: 

T0'IHOCTbIO. HH)Ke 0IIHCb!BaeTCH crroco5 H3MepeHHH 'IaCTOT rrorrepe'!Hb!X KO

ne5aHHM H IIpHBonHTCH peaynbTaTb! pactieTa H 9KCIIepHMeHTa. 

/2/ 
I. MarHHTHoe none Monenn cpopMHpyeTcH rrpn rroMomn '-:PHHanuaTH 

K0HUeHTpH'IeCKHX TOKOBb!X o5MOTOK H CIIHpanbHOM BapnauHOHHOM o5MOTKH; 

Tpe5yeMaH 3aBHCHM0CTb rny5HHbl BapnauHH OT pannyca coanaeTCH aa C'IeT 

H3MeHeHHH aaaopa Me)Kny BHTKaMH BapHaUH0HH0M o5MOTKH. OrrpeneneHHe 

TOKOB B KOHU8HTpH'l8CKHX H BapnauHOHH0M o5MOTKax, 06ecrretIHBa10mnx Tpe-

5yeMoe cpenHee none n Heo6xonnMy10 rny5HHy Bapnaunn, rrpoHaBonnnocb 

rryTeM pactieTa Ha 3BM. 

Ha pnc. 1 IIOKaaaHa pactieTHaH 38BHCHMOCTb cpenHero IIOnH B(r) 

H rny5H~bl BapHaUHH B 8 ( r ) OT pannyca; II pH 9TOM rny5HHa H 38K0H H3-

M8H8HHH BapHaUHH Bb!5paHbl TaKHMH, 'IT05bl o5ecrretIHTb IIOCTOHHHoe 3Hatie-

HHe Q z = I, I Bo BCeM nHarraaoHe pannycoB. · 

/3/ 
I1aMepeHne MarHHTHoro rromr Ha Monenn rroKaaano, 'ITO rryTeM He 

O'IeHb 3H8'IHTenbHOM KOppeKUHH TOKOB B o5MOTKax OTnHtIHe ccpopMHpoBaHHO

ro MarHHTHoro rrom:r OT Tpe5yeMoro MO)KeT 5b!Tb CBeneHo K norryCTHMb!M 

BenH'IHHaM. 

ITpencTaBnHnOCb HHTepeCHb!M HCcnenoBaTb IIOBeneHne ycKopHeMoro 

IIytIKa IIpH paanH'!HbIX 'IBCTOTax BepTHKanbHb!X Kone5aHn:i1:. C 9TO:i1: uenbIO 

5bWO 9KCIIepHMeHTanbH0 nccnenoBaHo H8CKOnbKO pe,KMMOB, OTnH'IaIOllIHXCH 

npyr OT npyra rny5HHOM BapHaUHH (BenH'IHHOM TOKa B BapnauHOHH0M o5MOTKe). 

To o5cToHTenbCTBo, 'ITO MarHHTHoe rrone Monenn ·c-.bop1v1npoBaH0ToKo

Bb1MH o5MOTK8MH, 5ea IIpHM8H8HHH cpeppoMarHHTHb!X MaTepnanoB, II03B0-

nHeT C'IHTaTb 38KOH ll3MeHeHHH BapHaUHH C pannycoM He 38BHCHmHM OT 

ee 8MIInHTynb1, T.e. OT TOKa B BapHaUH0HHOM o5MoTKe. B CBH3H C 9THM IIpH 
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ycTaHOBKe HOBoro 3HaqeHHH TOKa B BapHaUHOHHOH o6MOTKe noBTOpHhle H3-

MepeHHH MarHHTHOro nonH He rrpoH3BOaHnHCb, a napaMeTpbI BapHaUHH orrpe

aenHnHCb cneay10lllHM o6pasoM: cpasa BapHaUHH a 8 ( r) cqHTanacb He sa-

BHCHuteH OT BenHqHHbl TOKa J, i!3ap• a aMnnHTyaa 8 8 ( r ) H3MeHHnacb 

xi 
rrporropUHOHanbHO H3MeHeHHIO TOKa 

TTonyqeHHbie TaKHM o6pa30M 38BHCHMOCTH f 8 ( r) am1 pasnHqHbIX 

TOKOB B BapHaUHOHHOH o6MOTKe rrpHBOaHTCH B Ta6nHue I. 

2. KorepeHTHbie qacTOTbI nonepeqHbIX Kone6aHHH uenHKOM onpeae

aenHIOTCH ccpopMHpOB8HHb!M MarHHTHb!M rroneM. ToqHb!e HX 3HaqoHHH MoryT 

6b!Tb nonyqeHbl rryTeM HHTerpHpoBaHHH ypaBHeHHH aBm«eHHH B 9TOM none. 

OaHaKO C xopoweii ToqHOCTblO OHH MoryT 6b!Tb onpeaeneHbl H3 cneay10I.IIHX 

141 
npH6nm«eHHblX Bb!pa)KeHHH 

Q2 
z 

=-n + 
2 2 

_£_I N +( _r_ )2 [_._I_+ I ]l , • 

2 N2 -1-n ,\ N 2 · N 2 - I - n 
( 3) 

2 3£ 2 r 2 t N 2 2 07£ 2 
Q =O+nHI+--<-> l+----(2---+n> + ' (4) 

r 2N 4 ,\ 2(N 2-4-4n) N 2-I-n N2 -I-n 

rae 
(r/r )2 

n = oo ,\ = 8 CM1 a f onpeaenHeTCH H3 Ta6n. I. 
I-(r/r ) 2 

00 

3HaqeHHH qacTo'I' nonepeqHbIX Kone6aHHii, onpeaeneHHbIX no cpopMynaM 

(3) H (4) anH TOKOB B BapHaUHOHHOH o6MOTKe = an. 118, 115, 
Bap , 

825, 875 H 925 a , npHBeaeHbl B Ta6n. 2 H B BHae rpacpHKOB HaHeCeHbl Ha 

pHc. 2. TaK KaK pa,llHanbHaH qacTOTa cna6o 3aBHCHT OT BenHqHHbl BapHaUHH 

(cM. Ta6n. 2), Ha. rpa!pHKe noKa3aHO ee 3HaqeHHe TOnbKO anH T0Ka B Ba

pHaIIHOHHOH o6MOTKe. paBHoro 775 a • 

xi 
TaK KaK BapH8UHOHH8,H o6MOTKa BHOCHT cymecTBeHHbIH BKnaa B cpopMH-

poBaHHe cpeaHero nom1, TO anH Ka~oro BHOBb ycTaHaBnHsaeMoro peJKHMa 

npoH3BOaHnCSI nepepacqeT ( Ha 3BM) TOKOB B K0HIIeH':('PH'leCKHX o6MOTKaX H HX 

nocneay10tn8SI 8KcnepHMeHTanbH8SI K0ppeKIIHSI C TeM, 'IT06b! coxpaHHTb HeH3-

MeHHbIM cpeaaee none, 06ecne'IHBa10mee H3oxpoHH3M. 
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3. AnH sKcrrepHMegTanhHoro orrpeReneHHH '18CTOT rrorrepe'!HhIX Kone-

5a;rnii 5bln HCITOnh30B8H MeTOJl pe30H8HCHOH p8CK8'1KH STHX Kone5aHHH BbI

COK0'18CTOTHbIM rroneM, 

YpaBHeHHe BepTHKanhHOro nBH)l{eHHH '18CTHUbl ITpH BosneiicTBHH Ha 

Hee BHernHero rronH HMeeT BHn: 

d 2 z 

dt 2 
+w 2 z=--e-E 

z 
m 0 y 

Cos w t, 
r 

rne E - 8KBHBaneHTH8H HarrpH)l{eHHOCTh paCK8'1HBa1ourero rronH, 

( 5) 

y - OTHO-

CHTenhH8H :,meprHH '18CTHUbl B rrponOJJhHOM JlBH )l{eHHH, TTpH COBIIaneHHH 'I8C

TOTbi BHelliHero rronH w r C. '18CTOTOH BepTHK8nhHb!X Kone5a1-mii w z pe

/5/ 
rneHHe ypaBHeHHH (5) HMeeT BHU (cM. H811pHMep ): 

z ___e__ 

moy 

E 

2w 
t Sin w t, 

z ( 6) 
z 

T,e. aMnnnTyna Kone6aHnii aapacTaeT mrneiiao co BpeMeHeM. B5nnsn pe-

30Haaca, Korna w ~ w + 8 
z , rne 8 - ManaH BenHtJHHa, aMnn1ITyna Bbl-

HY)KnaeMb!X Kone5aHHH pacTeT He no 6ecKoJ-1e'1HOCTH, a no BeJIH'!HHbl 

b __ e __ E 

moy 2 w 8 
z 

Pe30H8HC qJH!{CHpyeTCH C DOMOlUh!O MHllieHH He5onhlli0H Bb!COTbl 

( 7) 

!'1 z = 0,5 MM, pacrrono)l{eHHOH B MenHaHHOH nnoCKOCTH YCKOpHTenH, 110 

y5b!B8HHIO ToKa Ha STY MHllieHh, TaK KaK M8KCHManhH8H aMITnHTyna KOne-

6aHHH orpaHH'leHa (HarrpHMep, arrepTypoii nyaHTa, paBHOH 20 MM), TO, K8K 

cnenyeT H3 ( 7)' rrpH noCT8T0'1HO 6onhlli0M 3HatJeHHH Bb!HY)Kna10ureii CHnbI 

E , HMeeTCH rronoca '18CTOT, B KOTOpOH 5yneT cpHKCHp0B8ThCH pe30H8HC, 
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AHanorI:PIHbJe ypaBHemrn MO)KHO HamrcaTb H JlJIH Bos6y)KJl9HHH paJlH-

aJibHblX Kone6aHHM. ~HKCHpyeTCSI pesoHaHC paJlH8JibHbIX KOJie6a1rnii ITO 

rrepepacrrpeJleneHHID ToKa Me)KJly ;:lBYMH MHIII9HSIMH, paCIIOJI0)K9HHbIMH Ha 

OJJ.HOM H TOM )1{9 paJlHyce, HO Ha pa3HbIX a3HMyTax. 

TTpaKTHqecKH Bos6y)KJlaromee sneKTpnqecKoe rrone (KoTopoe cos}laeT

csi rrapoM nnacTHH, IIHTaeMb!X CHHcpaSHO JlJISI pacKaqKH paJJ.H8JibHbIX KOne-

6aHHM n rrpOTHBocpaSHO JJ.JISI pacKaqKn BepTHKBJibHbIX) HMeeT KOHeqHyro, npn

qeM JJ.OCTaToqHQ Manyro, asnMyTaJibHYID rrpOTSI)KeHHOCTb. TTosToMy BOSMy

marouxasi cnna 6yJleT HMeTb BHJl F (t) Cos <u r t , rJJ.e F (t) - nocneJJ.oBaTenhHOCTh 

KOpOTKHX HMITYJibCOB, JlJIHTeJibHOCTb KOTOpb!X paBHa BpeMeHH rrponeTa 

qacTHUeM o6nacTH ITOJIH, a qacToTa cneJJ.OBaHHSI COBIIB}laeT C qaCTOTOM 06-

pameHHH. 

Pasnarasi F(t) B pHJJ. ~yphe, rronyqnM 

rrpnqeM 

00 a 
F ( t ) Cos w ' t = :£ _n_ Cos ( w + n w O ) t , 

r n =-oo 2 r 

a "'2E __ u_, ecnH 
n 

T 

nw~«l 
--2 

( 8) 

( 9) 

21T 
3JJ.ecb t - BpeMH nponeTa qacTHUhI B none, T"' --- rrepnoJJ. o6pameHHH 1 

u . WO 

E - aanpSI)KeHHOCTb rronH Me)KJlY nnaCTHHaMH. 

Hs (8) BHJlHO, 'l'I'O JlJIH B030Y)KJleHHSI pesoaaaca C 0/lHHaKOBbIM yc

rrexoM MoryT 5b!Tb HCITOnbSOBaHbl qacTOTbl, YllOBJieTBOpSIIDIUHe ycJIOBHID 

Wr+nWo=Wz _ fr __ = \ Q,.. + n \ 
f 0 

( 10) 

C JIIDObIMH n ( aMIIJIHTyJla CHJibl He 38BHCHT OT n JlO Tex rrop, ITOKa Bbl-

IIOJIHeHO ( 9) ) • 
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IlocTpoeHHaH ITO ypaBH8HHIO ( 10) HOMorpaMMa ( pHc. 3) ITOSBOJIH8T 

ITO HSMepeHHOH qacToTe ~eHepaTopa OITp8/l8JIHTb qacTOTY ITOITepeqHbIX KO

ne6aHHH Q • C.nel]yeT o6paTHTb BHHMaHHe Ha H80/lHOSHaqHoCTb SaBHCH

MOCTH Q (f ). 3Ta H80/lHOSHaqHOCTb M0)K8T 6bJTb HCKJIIOqeHa ITyTeM cpaB-
r . 

HeHHH HSMepsi:eMOH qaCTOTbl Q c pacqeTHOH H ITyTeM HSMeHeHHH rny6HHbl 

BapHaUHH H ITOBTOpHOI'O HSMepeHHH Q . Hs (6) H (9) HaHl]8M BpeMH 

( 'IHCJIO o6opOTOB k ) , Heo6xO/lHMoe, qTo6bJ pacKaqaTb Ko.ne6aHHH llD sa

·llaHHOH aMITJIHTYllbl 

k 
e t 

--ET-~ 
moY T 

.. ( 11) 

IlpH 
7 

euz = 2 TT• 5.10 1/ceK ( Q,. = 1,25), 
-3 -9 

b = 5.10 M, T = 25.10 ceK, 

tu 1 
--. - = --, Y= 1,5 

T 80 

4 
E = 10 BIM Heo6XO/lHMOe qHCJIO o6opoTOB 

k = 8. IlpH STHX )K8 l]aHHblX HS cpaBHeHHH ( 7) H ( 11) H8H/l8M, qTo "ITo

noca" pesoHaHca cocTaBHT 

- 8 - = _r.JL_ = ± 0,8 Mru 
2rr 2rrk 

( 12) 

Ilonoca pesoHaHca, OT B8,IIHqHHbl KDTOpOH 3aBHCHT TQqHOCTb OITpeaeneHHH Q, 

ITpOITDPUHOHanbHa CH,118 H MO)K8T 6bJTb YM8HbW8Ha sa cqeT yBeJIHqeHHH qHina 

o6opoToB k, T.e. yse.nHqeHHH paaHaJibHOH. ITpOTH)K8HHOCTH SOHbI, B KOTO-

poft pacKaqHBaIOTCH Kone6aHHH, qTo, B CBOIO oqepellb, yMeHbWaeT TOqHOCTb 

DITpeaeneHHH Q Ha-sa HSM8H8HHH Q C pal]HycoM. KcTaTH, HS-Sa HSMeHe

HHH Qc paaHyCOM H KOHeqHOH paaHaJibHOH ITpOTH)K8HHDCTH ITJI8CTHH "ITonoca", 

B KOTOpOH ~HKCHpyeTCH pesoHaHc, 6yaeT WHpe OITpeaensi:eMOH (12). 

4. IlpenITonaraeMblH LlHaITaSOH HSM8H8HHH O r H O z , KaK BH/lHD 

HS HDMOrpaMMbl pHc. 3 H rpa~HKOB pHc. 1 ~ MO)K8T 6bJTb ITepeKpblT JII06bIM 

HS reHepaTopoB, qacTOTa KOToporo HSM8HH8TCH B ITpel]e.nax O -t 20, 20 -t40; 

40 -t 60; 60 -t 80; 80 -t 100 MI'U H Tello 
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.I 

1.2 

Pnc. 3. HoMorpaMMa am1 orrpeaeneHHll qacToT rrorrepe'IHhIX Kone6atrnil:, 

3 

~ n , 
I f)K 15A' Hli-!I I_,,, ..J t._!dK6 H •1006 

2 

68 

~,~H j, 
I 

I, I 
I 
I 
I 

-6.36 I 
~L 

~ cz-2c ~ 

tlp. m,H 

Pnc. 4. TipHHUliIIHan&Hall cxeMa reHepaTopa pacKa'!Kli • 

12 

Tipli liCIIOnbSOBBHlili oaHoro li3 TBKHX reHepaTopoB peSOHBHC IIpli 

saaaHHOil: BenH'lHHe Q Mom:eT Ob!Tb Bos6ym:aeH nHIIIb Ha 0/:lHOil: qacToTe, 

nem:ameil: B anarrasoHe reHepaTopa;KpoMe Toro, rrpn rrpoxom:aeHnn Q 

qepes SHB'leHlie Q = 1,5 6yaeT HSMeHllTbCll HOMep rapMOHliKH Clinhr, orrpe

aen11eMoil: (8), OTBeTCTBeHHoil: sa Bos6ym:aeHne pesoHaHca, 

HaM rrpeacTaBn11noc& m:enaTen&HhrM an11 yBepeHHoro orrpeaeneHn11 Be

nn'lHHhl Q, a TaKm:e an11 Haoopa cTaTHCTHKH orrpeaen11Tb ee SHa'leHne rrpn 

Bos6ym:aeHHH pesoHaHca c ncrronbSOBaHHeM rapMOHHK c pasnH'lHb!Mli HOMe

paMH n • C 8TOil: uenbIO reHepaTop Obin CKOHCTpy11poBaH TBKHM o6pa30M, 

'ITO rrepeKpbrnan B qeTbrpex rroaa11arras0Hax crreKTp qacToT oT 5 ao 105 Mru 

( 'laCTOTa HSMeHHeTCll B rrepBOM rroaanarrasoHe OT 5 ao 11 Mru, BO BTOpOM 

OT 11 ao 23 MrU, B TpeTbeM OT 23 ao 45 Mru, B '!eTBepTOM OT 45 ao 

105· Mru). 

YcTaHaBnHBaeMbre Ha crreunan&HoM rrpo6HnKe rrnacTHHhr, cosaa1011me 

BOSMyma10mee rrone, coeanHHIOTCll C reHepaTopoM KaoenllMH SHa'!HTenbHOil: 

anHHbl, lJTOObl o6ecrre'!HTb ITOCTOllHHoe Harrp11m:eHHe Ha rrnacTHHBX B CTOnb 

IIIHpOKOM a11arras0He '!BCTOT, B Kaoene cosaaeTCll pem:HM 6erymeil: BOnHbl 

sa C'leT IIOAKnIO'leHHll Kero KOHUY (coeaHHlleMOMY C rrnaCTHHOil:) cornacy-

10meil: HarpysKn. B Ka'!eCTBe cornacy10mnx HarpysoK 11crron&s oBaHbl corrpo

THBneHy11 THITa YHY. KoHCTpyKUHll ronOBKH o6ecrre'!HBaeT pacrronom:eHne 

cornacy10mnx HarpysoK BHe BaKyyMa n aorrycKaeT Ob!CTpy10 cMeHy cosaa10-

m11x none rrnacTHH, 

llorrycTHMall MomHOCTb, pacce11BaeMa11 B HarpysKe, COCTaBnsieT 

0,5 .. 1 BT. Tipn aMITnHTyae Bb!COKO'lBCTOTHoro Harrp11m:eHHll Ha rrnaCTHHe 

(n Harpy3Ke) OKono 200 B 8Ta MOlUHOCTb He 6yaeT rrpeBbIIIIeHa TOnbKO 

rrpn HMIIynbCHOil: paooTe co CKBB:IB:HOCTbIO rrop11aKa Tb!Cll'IH, 

HMrryn&cHa11 paooTa reHepaTopa rrpeacTaBn11eTc11 uenecoo6pasHoil: 

H C TO'!KH 3peHHll orrpeaeneHHll Q I TBK KaK IIOSBOnlleT Ha/:le:IB:HO ~HKCHpO

BBTb pesoHaHC aam:e rrpH HecTaonnbHOil: BenH'lHHe TOKB IIY'!Ka. BosMO:IB:HOCTb 

IIpOCTbIMH cpeACTBaMH ycHnHBaTb HMrrynbCHb!M pe30HBHCHbiil: cnrHan IIOSBO-

1 3 



JISieT onpeneJIHTb pesoHaHCHYIO qaCTOTY npH paooTe _c BeCbMa CJiaOb!MH 

TOKaMH ny'!Ka, He npeBocxonsimHMH HeCKOJibKHX MHKpoaMnep, 

B COOTBeTCTBHH co CKa3aHHbIM, reHepaTop HanpmKeHHSI, IlOCTpoeHHbiil: 

no llBYXTaKTHOil: cxeMe Ha llBOil:HOM TeTpane1fY-l8, paooTaeT B HMilyJibC-

HOM pe)KHMe, pa3BHBaSI B HMilYJibCe BbICOKO'laCTOTHyIO MomHOCTb 

-500 BT, .UnHTeJibHOCTb reHepHpyeMbIX BbICOKO:<J:aCTOTHbIX HMilYJibCOB pery

JIHpyeTCSI B npenenax 10 +- : 30 MKCeK: 'laCTO.Ta cneno1;1aliHSI MO)KeT HSMSHSITbCSI 

OT 40 no 110 WU (HMeeTCSI B03MO)KHOCTb sanycKa OT BHemHero reHepaTo

pa). feHepHpyeMaSI qacToTa nepecTpaHBaeTCSI nepeMeHHbIM BaKyyMHbIM 

KoHneHcaTopoM KTTl-4-5/100. TTpHHUHilHaJibHaSI cxeMa reHepaTopa noKa-

saHa Ha pHC, 4,.CnenyeT oopaTHTb BHHMaHHe Ha TO, 'ITO Ha aHOll fY-18 

KpoMe HMilYJibCHOI"O (1+3KB) nonaeTCSI TaK)Ke HeooJiblliOe IlOCTOSIHHOe Ha

IlpSI)KeHHe "" 100 B, TTpH STOM cymecTByeT He~OJiblliOil: ypoBeHb IlOCTOSIH-

HOil: reHepaUHH ( HailpSI)KeHHe Ha HarpysKe ""2 B). 'ITO, C OllHOil: CTOpOHbI, 

ooecne'IHBaeT ObICTpoe HapacTaHHe KoneoaHHil: nocne Haqana HMnynbca, H, 

C npyroil:, Il03BOJISieT H3MepHTb reHepHpyeMyIO qacTOTY SJieKTpOHHhlM qacTo

ToMepoM C BbICOKOil: TO'IHOCTbIO. 

5. PesyJibTaTbI H3MepeHHSI qacTOT nonepe'!HbIX KoneoaHHil: IlOKasaHbI 

Ha rpa~HKax pHc, 5+7. Ha pHc, 5 npHBeneHo HeCKOJibKO THilH'IHhlX pesoHaHc

HbIX KpHBbIX ( saBHCHMOCTb. TOKa Ha MHllieHb OT ,qacTOTbI B030Y)KllaIOmero 

nonsi), BHnHo, 'ITO "pesoHaHcHasi rronoca" Bo Bcex cnyqasix cocTaBJISieT 

3 MI"ll, a TO'IHOCTb onpeneneHHSI pesoHaHCHOil: qaCTOTbI He Xy)Ke .:!:_20.0 Kru, 

HJIH /j. Q= 0,005 npH OllHOM H3MepeHHH, TT pH H3MepeHHH 3aBHCHMOCTH 

qaCTOThl KoneoaHHil: OT panHyca (B HeKOTOpb!X cnyqasix) pesoHaHCHaSI qacTo

Ta onpenensinacb oes cHSITHSI pesoHaHcHoil: KpHBoil:, 8To onpaBnaHo, TaK KaK 

TO'IHOCTb onpeneneHHSI Q B STOM cnyqae orpaHH'ISHa BeJIH'IHHOil: /j. Q == 0,02 

H3-3a panHaJibHOil: rrpoTSI)KeHHOCTH IlJiaCTHH 4 CM H H3MeH9HHSI QC panHyCOM, 

Ha pHC, 8 ( a H 6) npencTaBJieHbl saBHCHMOCTH 'Q z (r) llJISI Tpex 3Haqe-

HHil: TOKa B BapHaUHOHHOil: OOMOTKe I = 775 a, 875 a H. 925 a H Q, ( r) 
Bap · 
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'J 
MKa 
150t-n--.=--=c,---,-,--------,-----,----,---------,--------, 

Pnc. 5, 3aBHCHMOCTb TOKa rryqKa Ha MHllleHb OT qacTOTbl B036ymaaromero 
nonSI. 

1 1•~-----1----

J___ 

1.6 1 
925a 

20 30 40 50 60 'JO 80 90 100c,, 

Pnc. 6. 3KcrrepnMeHTanbHO orrpeaeneHHaSI 3asncnMoCTb oT paanyca qacTOT 
a) sepTHKanbHblX Kone6aHHM, 
6) paananbHbIX Kone6aHnii. 
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JlJI!if. I = 775 a, CpaBHemrn HX ·c pacqeTHbIMH JlaHHbIMM (KpMBbie Ha 
Bap 

8TOM )Ke pMcyHKe) yKaSbIBaeT Ha Jl0BOJihHO xoporuee COBIIaJJ,eHMe, I1MeIO-

umec!if. pasJIM'IM!if. MoryT o6'b!i!.CH!il.TbC!if., C 0/lHOH CTOpOHbI, OTJIM'IHeM peaJihHoro 

MarHHTHoro IIOJI!if. OT pacqeTHOro (a qacTHOCTH, ITOKaSaTeJI!if. pocTa ITOJI!if. n) 

M, c apyrofi, OIIIH6KaMM a BeJIM'IMHe Q HS-Sa OIIIH6KH a orrpeaeneHMH pa

JlHyca,. 

Ha pMC, 7 rroKasaHa saBHCHMOCTb qaCTOTbl BepTHK8JihHb!X Kone6aHHH 

( r = 75 CM, I = 775 a) OT BeJIM'IMHbl TOKa ycrrnpeHHb!X qacTHU, 
. Bap / 6/ 

CornacHo TeopeTH'IeCKHM rrpeacTaBneHH!il.M , KorepeHTHa!if. qacToTa 6eTa-

TpOHHbIX KOJie6aHHfi JlOJI)KH8 OCTaBaTbC!if. ITOCTO!if.HHOH C Bb!COKOH CTerreHh!O 

TO'IHOCTM, I1s aaHHbIX pHC, 8 MO)KHO caenaTb saKJIIO'IeHrre, 'ITO a rrpeaenax 

TO'IHOCTH MSMepeHM!if. ( 6. Q = 0,005) BeJIM'IHHa Q He SaBHCMT OT TOKa rrprr 

HSMeHeHHH ero OT 10 JlO 620 MKa (rrpM 8TOM lIJIOTHOCTb qacTMU B ycKo-
5 7 3 · 

peHH0M rryqKe HSMeH!il.eTC!if. OT 2,5· 10 J],0 1, 6~ 10 1 / CM ) , 

B saKJIIO'IeHHe aBTOpbl C'IHTaIOT CBOHM rrpH!i!.THbIM JlOJIP0M Bb!pasHTb 

6naroaapaocTh B,TT. ilMHTpneacKoMy, B,B. Konhre, A.A. fnasoay sa 

lIOCTO!if.HHb!H HHTepec K pa6oTe lI o6cylli/l8HHe pesyJibTaToB, C.E. Bopo>KUO-

By sa pacqeT Ha 3BM TOKOB B K0HU8HTpH'IeCKHX o6MOTKaX M0JJ,eJIH JJ,JI!il. 

paSHbIX saaqeanfi T0Ka B Bapnaunoaaofi o6MoTKe, A.TT, AryanHy, B,A, AKKy

paToBy H A.r. KoMHccapoBy sa lI0M0IIlh B lip0B8/l8HHH 8KCrrepHM8HTa, 
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P1w. 7. tJacToTa BepTHKanbHblX KOne6aHHfi Ha pa1::rnyce 75 CM B saBHCH

MOCTH OT TOKa ycKopeHHb!X tJaCTHU. 


