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OPUTHHAJBHBLIE PALOTBI

0 MAPAMETPHYECKOM BO3BYERIEHHU 9IEKTPHYECKEAX
KOJEBAHUA

JI. H, Mawdeaswman 1 H, II. Ianasexcu

B cratse naercA NpuUGIRmeHHAI TEODHA ABJIEHHA BO36ymJeHHA KOTel(aHHA
B 3JEKTPHYeCKOH KOJe(aTeabHOH cHCTeMe, B KOTONOH OTCVTCTBYIOT ABHHIE HCTOIHHKH
9NMeKTPHYECKHX HJIM MATHATHEIX CHJ INM IOMO.uH MEPHOJHYECKOr0o H3MEHEHUd ee Hapa-
MeTpoB. TeopHsa OCHOBaAHA HA PAa3BHTHIX paHee OOIHX Meroaax Ilyaskape AJad Ha-
XORJeHHS Ne HOAHIECKHX pemeHHH aHdpepeHrMaNbHEIX ypaBHenH#. I[loxpodno pac-
CMaTPHBATCA YaCTHHIE CJIVIAH TAKOr0 BO30VIEJEHHA OPH CHHYCOHIZAJBHOM H3MEHEHHH
CAMOMHAYE "HMH H €MKOCTH B KoJe0aTedpbHOH cHCTeMe ¢ OJHOH CTemeHBIO CBOGOIHI,
a Taki®e I™H HBMEHeHWH CAMOHHIYK "MH B pereHepH™0BaHHOH cucTeMe. OmH:BHIBAIOTCA
ONHITH TeHepanud KoJdelaHHl MPH MeXaHHIcCKOM H3MEHEeHHH NapaveTPOB Kak B CHCTEME
¢ DereHepainuell, Tak H (e3 pereHepamud. STH ONBITH, NOLTBePEAAOLIHEE BO3MOEHOCTH
TaK010 BO30ymEIEHHA, HAXOJATCA B COIIACHH € TeOpHeH.

SfBnenne B036y:xkIeHHA KoJeGaHHH IIPH TOMOIIM IEPHOJAIECKOTO
H3MeHeHNs IIapaMeTpPOB KoJe6aTeJbHOH CHCTeMH, H3BeCTHoe B (HU3HKe
yxe paBHo [Measpe (1)', Peitaen (2 3 4) u nap. (5)], nmpao6peio
B HacToslllee BpeMs CHOBa HHTepeC B CBA3H C OCYIIeCTBIEHHEM
TAKOr0 BO30YXKIeHAS B DBJAEKTPUYECKHX KoJe6aTeJbHHX CHCTeMaX.
XoTa ykasaHHS HA BO3MOKHOCTL TAKOr0 BO3OVKIEHHA, KOTGCPOe MH
6ylneM KpaTKO Ha3HBATH IlapaMeTpPUYECKAM BO36Y:KIEHHEM, MeJaJHCh
H paHbIle (3. 6), W 0OHO HECOMHEHHO ATpaeT 3HAYUTEJBHYIO, HO He BCera
SICHO O0CO3HAHHYI0 pOJb, KAK HaOpHAMep IIpd OGHYHOH TeHepalHH TOoKa
B BJEKTPOTeXHMKe, ONHAKO TOJHKO B IIOCJe[Hee BpeMd OHO OHJIO CO3HA-
TeJbHO OCYINECTBJIEHO M OHJO HayaTo CHCTeMaTudecKoe M3ydeHUe ero.
Tak Xernepowm(8) um 3aTeM I'loHTep-BEHTepoM(®) GHIA ONNCAHH
OIIHTH, KaCalIIHecs Bo36Y:xeHNsd KoJeGaHhil B BJIEeKTPHAYECKOH KoJdeba-
TeJbHOH cHCTeMe B 06J1aCTH aKYCTHYPCKHX 4YacTOT IIepHOTHYCCKHM
HaMarHHY@BaHHEM eJle3HOT0 CeDJeYHAKAa KATYIIKH CaMOMHAYKIVM.
BmocaencTsayd, mcnosbaysa m3MeHeHHWe, [IpH BpAIleHWH DPOTOPA, CAMOMH-
Aykuun, o6pa3oBaHH it IOCJen0BaTeJl HHM CoeJHHeHHeM JABYX (a3 CTa-
TOpa M ABYX (a3 poTopa Tpex(asHoro reHepaTopa, 'nrTep-BuaTep (19
TaKXe OCYUISCTBUJ IapaMeTpudeckoe Bo3GysxaeHnde KoaefaHdil. B camoe
nocJeaHee BpeMd NOSIBAJIOCH olncalBe onkToB . Baranatbe, T. Cauto
H W. Kauro (') Hag BosGy:xaeHeM KoleGaHAN MeXanndecRUM IIepHO/H-
9eCKAM HM3MeHeHHeM MarHHTHOH I[enH CAMOMHAYKUWH CHCTEMH.

1 CoHCOK JHTepaTypH IpHBeJeH B KOHMEe PaGOTHL
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K reopermyeckoMy H skcHepEMEeHTaNILHOMY H3yYeHHI BOIIPOCOB
[apaMeTPHYECKOro BO3OYMIEHNS KOJeGaHAH MH NPHCTYOHJIH B 1927 I.
(8 HUU® B MockBe m B I[PJI) H cHauada IONYYHIN H HCCIeI0BAJH
SBJE€HUe BO3OYMHIEHHA KoJe6aBHA (Ju YacTOT mopAnKa 10° repi)
IpHA JepHONHIeCKOM H3MEeHeHNH HaMarHAYHBaHHS JKeJe3HOro cepledHiKa
CaMOHHIYKUHA CHCTeMH ('2). B manpHeiIneM HaMH GHJH HCCJeJOBAHH
B JIOOU siBieHHA mapaMeTPHYECKOro RO36y:kIEHAA H OPH MeXaHHTECKOM
H3MEHEHHH DNapaMeTpoB (1% 18), oqHako OMyGJHKOBaHHE MOJyYeHHHX
PEe3yAbTATOB 3a/€pHKHUBAJOCH N0 CHX I0D N0 MATEHTHHM COOGpaskeHHsIM.
Kak ykasano B mameii samerke B JK. T. @. 1. III, BHMO. 7, 1933, Kpome
OCYILeCTBJIEHHOI0 B Havale 1931 I. IIapaMeTPHYLCKOTO B036YIR[eHHA
KOJIe0aHHU MEXaHAYECKHM @3MeHeHWeM CAMOMH LY KIIHH, HAMA B IocJe/qdee
BpeMsl GHUIO TaKike IoaydeHo B JIDDU mapaMeTpHuecKoe BO3Gy:mIeEHS
HOCPeNCTBOM MEeXaHHYeCKOro M3MeHeHHA eMKocTH (16),

dro e KacaeTcd TeopHH HBICHAA IapaMETPHIECKUTO BO3GYk-
NeHHAsd, TO CaeJyeT OTMETHTb, 9TO B JHTepaType y:Ke HMEIOTCS He06Xo-
AUMBle IPEANOCHJKH M [MOJHOI'O AaHAJIH3d YCJAOBHA BO3HHKHOBEHUS
K0JIe0aHHH. JTOT BONPOC, KAK HBBECTHO, NPHBOJHT K HMCCJE[0BAHAIO TAK.
Ha3HBAEMHX ,HeCTA0MTBbHHX® pelleHHH JHHeHHHX IugdepernaaJabiHX
YpaBHeHHH ¢ NepHOAAICCKHME KO3DPHIUEHTAME, KOTOPhIe C MaTeMaTHie-
CKOH CTUPOHH J0CTATOYHO JeTaJbHO HCCJeJ0BAHH Kak BOOGIILE, TAK M Cle-
LHAIbHO C TOYKH 3PEHHA HHTePecywIlel Hac npobiaeMH [Peitaeit (% 3),
Aanponos ® Jleodrosmu(*), Bam-mep-[loap m CTparT (1¥)].
OnHako Teopua BTHX ypaBHeHHH Kak JHHEHHHX He MOKET JaTh OTBETa
Ha BOIIPOCH 0 BeJUYAHE CTAIIHOHAPHOX AMILIMTYJH, ee YCTOHYHABOCTH,
[pouecce yCTaHOBJAGHMA M T. M., al3KBATHAd TPAKTOBKA KOTOPHX BO3-
MO Ha TOJbKO IPH [OMOIIK HAIAHEHHHX NH(PPepeHIHATbHEX YPaBHEHAN.
Yraganaee Buile asTopu (CoHTep-BmBTED, Barana6e) orpaun-
IABATCA  TOJABPKO YNDOIIEHHHM BHBONIOM YCJOBH# BO3HHKHOBEHHS
KoJle6adud, OCHOBAHHHM HAa DACCMOTDEHHH COOTBETCTBYIOUIeTO JHHeH-
HOro T pepeHaaJbHOr0 yPaBHEHAS, H COBEPIIEHHO 0CTABJIAIT B CTOPOHE
BONPOCH CTAllMOHAPHOH aMMIHATYNH. ATH BOOPOCH, ONHAKO, ABIAITCS
He MeHee OCHOBHHIMM, 9eM CaMH# BONPOC O BOSHHKHOBEHHHM KOJeGaHHUI,
‘U HX paspellleHue HEOOXOTHMO HE TOJNBKO JJA IOJHOTO OMHCANHA BCEro
ABJEHHSA, HO M 11T BOBMOMKHOCTH BCAKHX DaCY€TOB LPH IPAKTHIECKOM
ero HCII0Jb30BAHAH.

B Hacrosme# cratee mamaraercs IPUGIHKEHHAL TeOpHA BCero
mpormecca IIapaMeTpA4YeCKOro Bo30yXIeHHA KoJdeGaHHAH, HMCXOZAMIAd -
B3 JaHHHX [Iyankape o6mHX MeTOJ0B HAaXOKIeHHS IePHOTHIECKUX
pemenuil N1HGQepeEnUaTbHHX ypaBHeHNit. B nefdl paccMaTphBaeTca Kak
cay4ail NepHOIHYeCKH H3MeHAoLIeiicd CAaMOMHAYKIWH, Tak H eMKOCTH,
a TaKie MPHBOAATCA HEKOTODHE pe3yJdbTaTH OMHTOB, IPOM3BEJEHHHX
B 1981 m 1932 rr. B JI9OOU. Jlanbueiimuii coa oTHOCAIIAHCS DKCIIe-
DPEMEHTaIPHBH U TeOPeTHYEeCKH!I MaTepHas COAeDMHTCA B MOMEIIaeMHX
ke crarbax B. A. JlasapeBa, B. II. l'yaaesa m B. B. Mury-
JHHA. ,

PesyabraTh Gojee JeTaldbHOT0 BKCIePHMEHTAIBHOTO HMCCHAELOBAHAS
ABJIeHHH HapaMeTPH4eCKOro BO3CYHIeHHA NepHOAHYECKHM HaMeHeHHeM
HaMariM9MBaHHA CepIeYHHKa CAaMOMHIYKIIAH, NpousBefeHHOro B IIPJI,
6ynyT NpHBeIeHH B IPYroM Mecre. .

B nacrosmed crarhe MH OrpaBMYHBAEMCA TONBKO PACCMOTPeHHEM
B NepBOM DNPHOJMIKEHHH IPAKTHIeCKH, MOMKET GHTh, Han6ojee BAaKHOLO
caydad IIapaMeTpPHIECKOro Bo30yMHIeHHA, KOTAa 9JaCToTa M3MEeHeHHS
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uapaMeTpa NPHGIH3WUTENBHO B IBa pasa GoJblne cpegHeidl Co6CTBeHHOM
TaCTOTH CHCTeMH. [IpuMeHeRHHe B cTaThe METOJH IO03BOJSIOT, OIHAKO,
JaTh pellleHHe 3alad4d H IJdA APYTUX claydaeB, & TaKKe HAHTH H NaJb-
HeHIIMe UDPHOMMKeHHS. Pang oTHOCSIMUXCA COa BOIPOCOB 6y[eT pac-
CMOTpeH B JPYLOM MecTe.

TEOPETHYECEAH YACTDH

§ 1. 0 BOZHEKHOBeHHH KOJe6aHHA NPH NAPAMETPHISCKOM BO30YEICHUH.
Hekoropsie o6uye cO06PAmXSHAS M BLIBOJH :

Kax HaMH 6HJIO NOKa3aHO B IPeIHAYIIAX pa6oTax (13. 16), jerko,
HCXO0Id 13 BHEPreTHYECKHX Coo6paskeHH, 0TJaTh cebe OTUeT B (pHU3H-.
9eCKOH CTOpPOHEe Hmpouecca BO36YkIeHAA KoJe6atuii DepHOTHICCKAM (CKad-
KOOGpa3HHM) H3MeHeHHeM eMKOCTH KoJeGaTeJIbHOl CHCTEMH, He conep-
#ameil B ce6e HAKAKAX ABHHX HCTOYHAKOB MAalHHTHHX HJH BJIEKTDH-
YeCKHX IOJeH. .

IToBTOpUM BEpATIe BTO PACCY:KIeHHe IJA CIydasd H3MeHEeHHd CaMo-
uunyrnud. [lycte B Koae6aTeqbHOH cucTeMe, COCTOAINeil U3 eMkocTH C,
OMHYECKOro CONPOTvBJIEHAS K U caMOHPAYKUHH L, B HEKOTOPHE MOMEHT
BpéMeHH, KOTOPDHR MH OpPHEMEM 3a MCXOJHHH, mMeeTcad TOK i. Ilpo-
U3BeeM B 3TOT MOMEHT H3MEHeHHe CAMOMHAYKINH Ha BeJHUHHY AL,

9T0 DPaBHOCHJGLHO yBeJHYeHHI SHEPIHH, PABHOMY %AIJ?. IIpemocraBuM

Tellepb CHCTeMy caMoii cefe. Yepes TPOMEKYTOK BpPeMeHH, pPaBHHI
/4 mepuoma COGCTBEHHHX KoJe6aHN CHCTEMH, BCA 9HEpPrud CHCTEeMH
mepeiaeT U3 MATHATHOR B BJIeK' POCTATAYECKY. B 8TOT MOMEHT, KOrJa
TOK GyIeT paBen HYJ0, BOBBPATAM CaMOHHIYKIHD K ee HepBOHAYAJLHOM
BeJH4UHe, 9T0 0IeBHIHO MOKHO CHeJaTh, He 3aTPaYHBad HAKAKOH PaGOTH,
H 3aTeM CHOBA IIPENOCTaBHM CHCTeMy caMoil ceGe. Yepes caefyomme
!/, mepHoaa COGCTBEHHHX KO.1eGaHAN 9IeKTPOCTATAIECKAS BHEPrHS C (0Ba
e TUKOM I[epefileT B MATHATHYI, M MH ONATH CMOXKeM HayaTh HOBHIH
OAKJI H3MeHeHHd CaMOMHNYRNuA. EcJam BioKeHHaA B Hadaje LHAKJIA
BHEPTHA GyAeT GOJbINe IIOTePh 3a BpeMs IWKJa, T. . eCJH

Laro 1 5ol
E-ALZ >?R127z-
A1
AL
A

IIe e JorapugMAIECKUll JeKPeMeBT COGCTBEHHHX KOJeGaHHH CHCTEMH,
TO TOI'la TOK B KOHIle KAakIOT0 IMKJa OymeT 6oJblle, 4eM B Hayage
ero. TarmM 06pasoM, NOBTOPASA 8TH HHKAH, T. €. H3MEHAA CAMOHHIYKIHI

C YacTOTOM B /iBa pasa GoJbllell cpegHefl COGCTBEHHON JACTOTH CHCTEME
TaK, 9TOGH

AL
B

MOHO BO3GYAHTH B CHCTEMe KoJleGaHMNs, He BO3eHCTBYS Ha Hee HEKAKOIl
BIEKTPOABRIKYINeH CHIOH, KaK OH MaJ Hu GBI HAYAJbHHIE CcayJalHHMH
3apaAll. 3aMeTHM, 4TO /1a#e B OTCYTCTBHH KAKAX-JING0 NPakTHYECKH BCETIa
HEen30eMHO HMEUHX MeCTO CIAy4YaiiHHX HHIYKIHI (as1eKTpHYeCKHe
JHHHH IIepefayH, MarBHTHOE IIOJe 8eMJId, aTMocepHHE 3apAIH) MH
NPHHEIAIAAIbEO BCeINa JO0MKHH HMMeTh B KOHType cJydaiiHhie sapajul
B CHJY CTAaTUCTHYECKHX (IINKTyanuil.

{
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Yixe mpHE TaxkoM Tpy6oM, CKopee KayeCTBEHHOM, DacCMOTDPeHUH
gBJeBRH BO36YykKIEeHHA MOKHO BHBECTH [BE OCHOBHHE NDEeINOCHJIKH
I ero BO3HHKHOBEHHA: 1) HEOGXONHMOCTh BHIOJHEHUA OIpeneJeHHOR
3aBHECHEMOCTH Mex1y JacTOTOH H3MeHeHBHA apaMeTpa H ,cpeaHed“ co6-
CTB¢HHOH YacCTOTOR CHCTeMH H 2) He06X0OHMOCTH COGIIIEeHHA olpele-
JEeHAOr0 COOTHOUIEHHA MeRJY BeJRYHH'H OTHOCHTEJHHOIO H3MEHEeHHS
flapaMeTpa — Tak HA3WBAEMOM IMIVOHHON MONYJIAUHH ero H BelH-
JHHOH CpefHero JNrapHE(MHAYECKOro NEeKpeMeHTa CHCTeMH.

Boxnee mosnoe paccMOTpeHHe #ABJeHHs BO3HHKHOBeHHS KoJeGaHUMH
OpHE napaMeTpAdeCKOM B030YyXKICHWH NPHBONMUT K JHHEHHHM OupdepeH-
NIIaJLHEM YDaBHEHHeM C IepHoNHYecKHME Ko3ddunuenraMu. Haopumep
B cjly4ae H3MeHeHAS €MKOCTH CHCTeMH IO 3aKOHY:

%=61.&(1—]—msinvt) 1)
MH HMeeM CleAybliee ypaBHeHHe IJIs q = / idt:
d2q dg 1 .
LEE+R3?+’(X,(1+mSIth)Q=O’ (2)
KOTOpO€ ¢ MOMOIbI0 mpeo6pasoBaHBS
_E,
g—ae % 3
MOHO NPHBECTH K BHAY:
z4-22(14m sin27) z =0, 4)
rae
N ‘d2x vt 1 o R
s=gm =y W=igp 28=T. of=el—¥
__mogd _ 23 __dop
m, = wz? ﬂ——v—’ A2 = 2 (5)

TaknM o6pa3oM MaTeMaTHYECKH 3aNadga CBOJHTCH B DPacCMaTpH-
BaeMOM CJyuae K IpOCTelilieMy JHHefHOMY N#AdpepeHIAATBHOMY ypa-
BH¢EHIO BTOPOT0 IOPAJKa ¢ NePHONHYECKAMHA Ko3dduuHeATaMH (4), H3Be-
CTHOMY UOX HEMeHeM ypaBHeEHsSs MaTbe (°4 15). 3ameTHM, 4To K YDpa-
BHEHHAM STOT0 TENA MPHBOAATCA ¥ MHOTHe ApPYrHe Mpo6JieMH: B 06JaCTH
ACTPONOMEH, OITHKH, TEOPDHHU YNPYroCTH, akycTHERA m np. C MaremarTH-
YyeCKO# CTOPOEH OHH XOPUINO MCCJENO0B:HH B pa6orax MaTbe, XHI I3,
Ilyaurape m Ap. .

Kak u3BecTHO, pemieHHe yp-HUA (4) MOXeT OHTH IpeNCTaBILHO

B BHIE:
x=013’)t7.(‘)+023—h17. (—», (6)

Toe 7 (z) eCTh IepHoanYecKasd (PYHRUHSA C NEPHONOM = (HJIH 2 ).
HopcraBnas sTo pemenne B (3), moayyaeM OJId g:

g=01" "% (5)F-Cor™ Oy (—9), )

] M3 aToro BHpameHHd CleLyeT, ITO BOOPOC 0 BO3GYKIEHHHE Koe6a-
HEH DPHBOJHTCA K HAXOKIABHHI0 YCJAOBHH, IpA KOTOPHX AaMIIMTYIa ¢
6y1eT IOCTOAHHO BOspacTaTb. M3 (17) BBIHO, YTO BTO GyIET HMETH
MeCTO TOI'Za, KOr/a BeIlleCTBEHHAA JacTb kb GyAeT a6CosioTHO Goabme d.
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Yciosne mapaMeTpHIECKOTO BO36 VRISHHSA, CJIEN0BATENBHO, TECHO CBA3AHO
C BeJHAIHHOM h, T. €. ¢ XADARTeDHCTAYSCKEM [OE23aTeJeM pelIeHNs
YpaBHeHHS Marbe (4). 3aBHCHMOCTD h OT mapaMeTpPOB STOr0 yPaBHEHHS

mnk=T‘”1 MOIKHO, Kak 3T0 cHejand A. AugporoB m M. Jeom-
TOBHEY (4), KaJeCTBeHHO H306PasETh IpadHIecKH (DHC.1), BHIeJHB
9
H2 INIOCKOCTH (m, —:i’i) OTIEJbHO 00JACTH, BEYTPH KOTOPHX h HMeeT Pealb-
Hyi0 1acTh. Kak BEXHO B3 PHCYHKA, 3TH 06J1aCTH, SBAADINIECT O6IaCTIAME
»HEYCTOMIEBHX" pelIeHHAH yp-HUA (4), PaCIONOKEHH OKOJNO 3HAYCHHH
2
:" 1, 2, 8,.... [Ipu waau9wm 3a-
TYXaHWSE, T. €. Ia4 yp-HEA (2) aTH
0671aCTHE  HEYCTOMYABOCTH CHJABHO 49
YMeHbIIAnTCS (3aMTPAX0BaRHEHE 06-
JaCTH Ha puc. 1).

T
I 7 /
1
Ilonp3ysach METONOM, YRA3AHAHM /7 |
Pettnmeem (3 4, MoxHRO D[pEGIH- }

] |
| !
K€HHO ONpEeIeNHTh TpPABHNH STHX ‘ 1 i

obaacret HeyCTonanoc'm. Tak rpa- | v, i !
HHEIH IepBOH 06JaCTH HeycTOHInBO- ZM. X 2 3 7A b

2“"[
<R (OR0JO0 3HAYeHMA —- = 1) Jal0TCq pxc 1. 0638cTH HeycTORTHROCTE (pabora
€ TOYHOCTBI0 [0 m® RPHBHMH: Amjgporosa X JleoHTOBHTA)

20 - m? 20 m? -
T‘=|/1+1/-4——492 H -v—‘=l/1——‘/—;———482- 8)

DT0 3HAYAT, YTO IpPH 3aNAHAHX m H § H 3HAYCHAAX 2—:", yIOBIETBO-
PAOMHAX HepaBeHCTBAM '

1/1-{—]/‘— 48">2‘°1>l/1— ;48? (9

pelmenye yp-gAA (2) ,HeyCTOHIABO“.
Jl1d onpesenenHs BTOPoH 06.1aCTH ,HEYCTOHRIRBOCTHE (OEOJIO — = 2)

Heo0X0ouM0 ydecTh IdeBH mé. Kak morasaidm A. AHJDOHOB H M. Jleon-
TOBAY 14) B BTOM CIydae MMeeM:

1/44-3 2 LY ez 2=/ 4—}——-m2——1/m‘—b4u2 (10)

TareM 06pa3oM BelJHUNHA (MHPHHA) 06JACTH ,HEYCTOHIHBOCTH yMEHb-
maeTcs ¢ TOPANKOM ee m kKag m”.

Yecaosus (v) ® (10) comepsxar, RaK CJeICTBHe, CIeNYIOMHEe JOI0J-
HATEJNbHHE yCJOBHA.

Jas nepBoM 06JaCTE HEYCTOUYIABOCTH:

T / 7 r L4 7

-
- - -

20

-’—Z:>4€}2 BIE m > 49, (11)

JAad BTOPOH .
mt> 6492 mam m > 2}/ 20, 12y
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Kak Bummo =3 (11) & (12), yCI0BHe MapaMeTPEIECKOT0 BO30YKICHHASE
HPH OpHGJIH3ATENbHOH HacTpOdke CHCTeMH Ha JaCTOTY, PaBHYI dacToTe
H3MeHeHUA MapaMerpa, 3HaYATeJbHO TPyNHee BHIIOJHHTH, YeM YCJOBHE
BO36yxIeHAA DDA HACTPOHKE CHCTEMH HA IIOJOBREHYK JACTOTY, TAK Kak.
OHO IpPH NAHHOM BaTYXaHHH Tpe6yer ropasno Golblled INIYOHERH MONY-
afnau mapaMeTpa m. Emie 6ojlee TARONH yCJOBAA [ IapaMeTPHAILCKOIO:

)

036y/KIEHHUS TPH COOTHOIIEHHH dYaCTOT —%=2, 8...uT. n IlostoMy

HamGOJbIIA# NPAKTHIECKEH HHTepec B IeDBYI odepedqpb IIpefCTaBIgeT
- 2 o :

cayuai —v“’—‘ =1, KOTODHZ NOYTH HCKIMIATEbHO B Pas6HpaeTca B HACTOH-

IIeM HCCJIeJ0BaHAU. _
Karg BumHO H3 IpeIHIYMEro, BONPOC 06 yCIOBUAX BOSHBEKHOBEHHS
ROoJNeGaHU@d ODH IapaMeTpHYeCROM Bo3[JeACTBHHE pelmaeTCs COuTHOIIe-
BEAMH (9) H (11). OTH COOTHOINEHHA, ¢ ONHOHX CTOPOHH, YKA3HBAKT,
KaKAM yCJ0BEAM IOJUKHO YLOBJETBOPATh BaTyXaHMe CHCTEeMH, YTOOH
B Hefl IpH NAaHAOM H3MeHeHWH NapaMeTpa MOIIH BO3HHEKATh KOJe6aHUS,
8 C Ipyrod CTOpOHH, OHH MOKA3HBAT, B KAKHX IIpefeax MH MOXeM
MEHATh JHGO0 CONDPOTHBJIeHHWe CHCTeMH (HArpyskKy), Ju60 pacCTPOUKY
CHCTEMH OT TOYHOrO IlapaMeTpudeckor'0 pe30HaHCa, He Hapymad Bus-
MORHOCTH BO3HEKHOBEHHA KoJdeGamnil. OQHAKO 3TH COOTHOINEHHS HE JAl0T,
la H He MOTYT JaTh OTBeTa Ha BOIPOC O TOM, YCTAHOBHTCA JH CTAI[HO-
HapHad aMOJIATYna KOJeGaHHH, A KaKOBO 6ymeT ee 3HAUYeHHEe. B caMOM:'
Telle, HCXOQHOEe yp-HHe (2) 0TBETa HA 3TOT BONPOC, Kak JHHEHHOE ypaB-.
HeHye, NaTh He MoxeT. WHHMA cJoBaM@, ecas GH cHCTeMa IeHCTBH-
TeJbHO BCE BpeMs HUNYHHAJACH BTOMY YDPABHERHI, TO HOpH coba0rHHH
yczoBEM (9) aMNJIETYIa KOJe6aBHHA HeorpaHMYEHHO BO3pacTaia OH.

JlgEefiBas cACTeMa, TAKUM 00pa3oM, CIYXKH1b IeHEPATOPOM Iepe-
MEHHOI'0 ToKa He MQ:ReT. J1a TOro 4ro6H B CHCTeMe Y TaHOBHJACH
CTAAOHADHAT - AMIAATY1a, HEOOXOAEMO, YTOGH OHA IOJYHHAIACH
HelHHeHHOMY IOd¢depeHIHATPHOMY ypaBHeHHI. PaccMoTpeHHOe HAMH
Yp HHe (2) MOXeT ABATBCS TOJNbKO NPAGIMMEHHHM IJAf HEKOTOPOro
KOHeYyHOro aMOJHETYIHONO HHTEpBaJa. SAeCh OHO CoXpaHdeT NOJHHH
CMHCJ M I03BOJIA€T PEMIATH BOOPOC '0 BO3HHEKHOBEHHH KOJeGaHBH.

Yro ABJIEHME IIPOMCXONAT HMEHHO TaK, BIOJHe MOATBeDRIAIT
U ONUCHBAeMHe HHMKe ONHNTH. ECIA He BBONATH B KO0Je6aTEABHYIO
CHCTEMY HeJIHHeHHOCTH, TO IIpH IIePHOJAYIECKOM H3MeHeHWH B Hedl Iapa-
MeTPOB' HAOJNOAaeTCA CJHeNyOINas KapTHHA. Kak TOJbKO YyCI0BHA BO3-
6y:xNeHEda COoGMONeHH, B KOHType BO3HHKIeT TORK, aMOIHTYXa KOTOPOIO
HeOPepHBHO HApacTaeT. B HAIIAX OOHTAX 3TO HapacTaHHe IOXONHJIO
OO0 TOro, 4Yro H30JAOHA KOHIEHCATOpAa HIM IOIBOAAIIKEX IPOBOXOB
He BHOSPRHEBAN®, B IPHXOJANOCH NPEKPAIATEH ONHT.

Jl1d TOXyYeHHsT CTAlMOHAPHOTO COCTOSHASA B CACTeMY TPHXOIHIOCH.
BBONHTH IIPOBONHEK C HeJHHeUHONA XapaKTePUCTAKON, BaOPAMED KATyWKY
C Rele3HHM CepIeYyHAKOM, JaMIH HAKRJIHBAHAL M T. I. MaTeMaTHIeCKH,
B CIyYae BBeJeHHI B PacCMaTpHBAaeMYyH CHCTeMY HAOpHEMeD KaTyIIKH
C KeJe3HHM CepAeYHHKOM, MH HMeeM IeJ0 yiKe C yDaBHCHHEM:

ad (z co1 invi .
-\dt"’+Rz+-i—"$“ /zdt=0,

Tle HeJUHeHHAA B3aBHCHMOCTH MEXKIY TOKOM H MArHATHHM IIOTOKOM.
B KouType O (7) ecTh HeKoTOpaA 3afaHHAR QYHKIHS i, HATPEMED B BHJE
CTEeHEHHOT'0 DAJa.
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ITocroambKy Bompoc HpaeT o TeOpHH HAGJIIaeMHX SBJI6HHH, HaM
HyRHO HCCIE0PaTh HMEHHO TAROr0 pOJa HeJHHeBHHE YDABHEHHS,
HpHYEM MaTeMaTHIeCKH MH 3[eCb BMeeM NBOSKYD 3aJauy: ¢ OnAoH
CTODUHH TpeOyercs HAHTH YCHOBRA, IPH KOTOPHX IOJOXKEENe PaBHO-
BECHA CHCTeMH CTAHOBATCA HeYCTOHYHBHM (yCJOBHE BOSGYKICHHS
Kone6aHHH) H C APYrod CTOpPOHH pPA&3HCKATH H paccMOTpeTs CBOHC1Ba
IepPHOIAIECKAX DeureHdd 3TOr0 ypaBHeHHA (BEAHYHHA CTal[EOHADHOMN
AMIOJATYJH, YCIOBHSA ee YCTOMYEBOCTH H T. ). B ciaeiyiomeM mapa-
rpage MH DacCMOTDHM 3Ty 3ajsdy Ha pane NpHMepOB.

§ 2. @opMyIHPOBRA 3a7aYM JJH YACTHHX CAYTALB

CoopMynrpyeM MaTeMaTHYeCKE 3a1aTy BO3GYRIEHHS KoJeGarmi
IpPY TNOMOIIH IePHOLHIECKOr0 H3MeHEHHS IapaMeTpoB KoJe6aTenbHOM
CHCTeMH IJIA PAfa JaCTHHX Cly4aeB. PaccMOTpHM cHayaja CilelyDIMAN
opocrol caydah. IlycTp'B kadecTBe KodeSaTeibHul CHCTEMH NH ITMeeM
Lledb ¢ OOIAM OMHYECKIM CONPOT4BIeREeM R, COCTOAILYM 13 eMKoCTH C
H BYX KATymeK caMOMHAYkuWE. IIycTe Hajdee cCaMORHAYRIHEA ONHON
H3 RaTyIIeK eCTh HEeKOTOpas 3aJaHHAs rapMoHHYeckad (PyHKIES Bpe-

MEHH:

& BTOpasd KaTyMKa NpelcTaBifeT co60d HeKOTOpPHE mpoccemb ¢ cepred-
BHEQM M3 TOCTATOYHO XOPOIIO HQXPa3NeleHHAIr0 ReJie3d ¢ 09eHb MAJHMHA
HOTEPAMH Ha I'HCTEDESUC, FAK 9TO 3aBHCHMOCTD MERIY MargETHHM
DOTOROM depe3 5Ty KATYIIKY H TOROM B Hell 6yneT maHa HEROTOpOH
OJHO3H&YHO% HyHKIHeN ¢ (i), ApAME]D, B BAJEe IOXHEOMA n-HOH CTEIEHH.
OTHOCHTEJBHO <.

Kax naybosree mpocroRt caydad UpemmONOXHAM, YTO:

9()=Ctaitpirf . (13)

TOP,I[& MI'HOBEHHO® 3HAYeHHEe MArHATHOI'0 IOTOKAa B ROHTYDpe BHPA3UTCH
gepes: .

@ = Lyt (i) (19)

H, CJaenoBaTeJNbHO, J:[mp(bepeﬂn;ua.nbnoe YpaBHEHHEe 33J&YH MOXKHO
HAOHCATH B BHIE:

S Lite@+Ri+5 [id=o, (15)

/i dt=g¢q
", Opousseld XHPDepeHIEPOBaHHEEe, TOTYIBM:
(&' (@) + Lyt Ly sin208) g4+ (B+20l, cos20t) g+ & g=0
MM, IPEEEMAA BO BHEMAaHHE (13), IOJYIUM:
(LyoFat-Usin2et-280431¢%) ¢4
+ (B+-20l cos2of) (-5 g=0. (16)

TaraM 06pasoM 3afada NapaMETPAIECKOr0 BOBOYRNEHHS IPHBONHT,
k¥ HenmHefEOMY NEQQePeHNHANbHOMY YPaBHEHHEW. BTOPOrO MODPSAKA

OTEYZia, IOJaras
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¢ IepRONAYECKAMY K03(p(HUHEHTaMH, KOTODOe He MOMeT OHTH DelleHo
B obmeM BEZe. OIHak0 B TOM cCayyae, KOra: 1) I, B IepeMeRHad
(saBECAMIAS OT ¢) 9YacTh ¢’ (¢) MaJH OO cpaBHEeHED ¢ L, -fa X 2) co6-
CTBeHHHH ,Cpemamit® JorapadMudecKHd NeKpeMeHT LeNH MaJ I0 cpa-
BHEHHI C eJUHHIE!H, 3T0 ypaBHEeHHe MOKHO IPHBECTH K BHIY:

zta=pf(z, z, <, 1), (17)

rie p ,MAJH{® mapaMeTp YPaBHEHHS, H DPHMEHHTHh K HAXQKIECHHIO ero
mepANIEYeCKAX PellleHHH MeTOlH, pasBuTHe [lyankape.

B camoy neuxe, mpeo6pazyeM yp-BHe 16.

Bsensa HOBHH MacIITal BpeMeHH

=0t
H moJarad:
Z, R 1
= _— = — 2=
Ly=L;,+a ;=™ 29 Ies’ % =7T0
___w2-—-m2 * 2Bwg, 37 02,2
b==0r b= w=-L % e= (18)
- A &

Xr == —— —3
i YT

HOTYIAM BMecTO (16):

(14+msin2cd-8,z + v, 22) 2--2(% F-meos2 <) (1 —E) 2 =0. (19,)

COrIacHO CHeJAaHEHM HaMH IIDeLTONOXeHESM m, B, ¥, & ¥ £ BCe
MajJH 10 CPDaBHEHHI0 C eNUHHIRH. IT0 YCJIOBHE MOKHO BHPA3UTh
HECKOUbKO HHAIe, 0003HAYAB dYepe3 1 HAHGOALINYD W3 HTHX BeJAIUH
{mo a6conwTHOH BeJMYHHE), 2 HMEHHO TaKHM 06pasoM, 9YTo:

m Bon 38

R T N
MOMKHEH GHTH MeHbIIe eNEHHUIH, I'me
pr<<L

Mu Mo:eM, CIeT0BATENbHO, MOJOKATE:

msin 21+, x4+, 22 = py (z,7)
u (20)

(msin2< 4B,z v 228z —2(YF-mcos27) s =p (z, z, %),

TaK 9TO yp-HEe (19,) MOmeT GHTH HAIHCAHO B BHJE:

ey eb@ae T :
x+w——1- +P'X(4;7, T)—P‘f(xt z, T, :"‘)' (21)

3nech, Kak BAAHO H3 (20), f(x %, <, ) ecTh HepHogmuecKad QYHKLEA
OT = C IepHOIOM =.

Mu IPHXONHM, TAKHM 06P2a30M, K 3aKJI9IEHHI0, 9TO B pacCMaTpH-
BaeMOM HAMH cJyuae Bompoc o BO3GYKIeHHH KoJe0aHHU TIPH NOMOIIH
MepHOLAYeCKOr0 N3MEHEHUI CaMOUHAYKI A KOJIe6aTeJdbHOH CHCTEMH NIPHA-
BOJHTCA K PelIeHHI0 ypaBHeHAS THOA (21), K KOTOpOMY, KaK JETKO BHAeTD,
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TIPEMERENH METO/IH, yINTpe(JIeHHHe RaIDEMep B HAIIAX padoTax ,0 peso-
Hauce n-ro poga“ (1% 18);

IIpesk/ie YeM mepelTd K IPAGIHKEHROMY POMIeHHAI0 STOTO YpaBHeHHS,
PACCMUTPHM HEKOTODHE NPYrEe CIyJaH DapaMeTPHIECKOTO BO3OY K- HHAS,
C KOTODHMH MH HMeJH [eJ0 IIDH ONHTAX, H TeOPHA KOTOPHX HDHBOJHT
E ToMy ke NHepenHaIbHOMY YDABHEHHR.

Ilpg cmEycoHmIanbHOM H3MEeHeEHH €MKOCTH, HaOpHENEp
0 3aKOHY:

1 1+ msin20t

C C;

H HaJAYAX B CHCTEME NPOCCeNsA C PAaCCMOTPeHHON BHINE 3aBHCHMOCTHD
MER1y MarEATHHM IOTOKOM H TOKOM, MH HMeeM cilefyomee AHEPPepes-
[ HaJbHOEe yDpaBHeHIHe:

(Lotat28gt+3v@) gt R+ 12200 —0 (16,
HJIH, BBeld 0603HaYeHHA (18), IMOXyYEM:
1+ 2+ a)r+20z+4(1+Fmsin2<)(1—Ez=0, (195
OTRYyJa HMeeM CHOBA:
o P’d‘(zv 57) 1)
LT = ——
T 14 pX (@)
pY(2) =Bz 1,2,
a (201)
ey (@, z, O)=[—m(1—¥)sin2<}+B, 2+, 2 z—20=2.

’

rape

Jlanee paccMOTpEM caydai H3MeHeHHSA CAMOMHIYROHH
BpereHepHpoBaHHEON cuHcreMe. B KauecTBe THIHYHOU BO3bMEM
O6H'HYI0 JJaMIIOBYI0 CXeMy C O6[aTHOH CBASBI0 M KoNe6aTelNbHHM KOH-
TypuM B LeNH ceTKH (puc. 2). 3mech IJI9 KOJe6aTeAbHOr0 KOHTYpa
HMeeM ciaelyllee NA((pepeHIHAIbHOe YPaBHEHHE:

a ) . -1 1 .
a7 Lol msin2oet) gl + Rq -+ 5g=M 3*- (22)
31ech

Lo=L,o—L,,

rie L, kKoapPHIHeHT CAMOHHAYKUHHA Ka-
TYIOKH O0paTHOH cBA3M, a L,;, Kak u B pac-
CMOTPPHHOM BHIIE CIydae, DUCTOAHHAA JaCTh
NepHuIUYeCRA H3MeHAKIIelcas CaMOHHAYK-
UM,

TakEM 06pasoM 31ech Qo
me— Pac. 2. CxeMa pereRepaTHBHOR
Ly+ Ly CHCTEMH.

B mpenmosomeHns JaMOH C 09eHb MAaJeHbKOH IPOHHAUAEMOCTHIO,
i, MOXHO MOJOXHUTh QYHRIHEH! TOJBKO OTHOrO CETOYHOI'0 HANDAMKEHHS
M TpelCTaBHTh, HAUpHMep, B BHIe HOJHHOMa #-0d CTemend OT g. MH
OTPaHAYAMCS PACCMOTpEHHeM DDOCTEAINero ciayyas, & MMEeHHO KOIJa:

t, =1t +aq+B 414 (28)
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Ilonarag

M ¢
p=1, a=ap 2Ppe =P, 3vpei=v E #—2V=k (18)

"AMeeM:
(1-+msin2<)z 42 (8-Fmeos2t) x4 (1—8) z=(x+fz+ 1,22z,
OTKYIa CHOBA II0JydaeM yp-EHe (21), rze

Y(z, z, )=(k-+B, 241,32 —2mcos27)z+ (t-}-msin27)z I (20,
' [ 20

.4
4 (@, z, ©)=msin2-x.

B kadecTBe mOCTeNHEr0 OpPAMepa BO3bMeM CHCTeMY, COCTOSIIYH
M3 KoJeNaTeNbHOX I[eNd, HHENYKTABHO CBSA3AHHOH C allepHONMYeCKHAM
KOHTYpPOM, IpudeM IeproJHYeCKH H3MeHAeMHM MapaMeTpoM NYCTh 6yaer
B3AMMOHHAYKIAA MEXK1Y LeNnbio H KOHTYPOM. OTa cXeMa NPHHIHIEAILHO
COOTBETCTBYET YCTAHOBKE JJIT IEPHOJNYeCKOr0 M3MeHeHA S CAMOMBAYKIUH,
ONHACAHHOH B 9KCIEPHAMEHTANBHOH YaCTH.

HuddepernuanbEne ypaBHEHUS 3aNaYM MOKHO B BTOM caydae
HAOHCATh B BHJE:

ad . 1 . d .
2+ Ri++ f iyt = — 2 (3riy)

d (Lgty ) d .

_(Tifl-l ~+ Ryty = — 57 (IM3)).
[lpg Ry=0 9Ty CHCTeMYy yDaBHEHHH MOKHO 3aMeHATH OJHHM ypaBHe-
HAeM:

do gy d (M

7;+-R121 +_0""Et( Ly, ) (15,)
PaccMOTpHM 6IHRe 3T0 YpaBHEHHe JJA ABYX JACTHHX CIYYaeB.

A) Ly=const M= M,(1-}+msin2wt)

*=1, 2'1‘}‘.&’5;2—}—12'13
B sToM cixygae EMeeM
(1 —+m, (sinzt —-%cosm)-}-p@_{_-{lg}e)é; +
+ 2 [{} —{—ml(cos 2t —[-% sin 4:)]55+(1 —b)z=0,
e i
= M m? _aMpm . 1
Lo—L1—f3- .(1 +—Z>, m =TI g =Iv
TarkuM 06pasoM BJeCh
ped (x,l :i?, )= [m1 (sin 21——"-2.(;05 41)_1_ 31:;_{_11 2:‘-’] 2 _+

+tx—2 [8—-{— m, (cos 27 -l-Z-Z— sin 4-:)] x,

by, (@, ) =m, (sin 2t — % oS 4= ) 48,z 41, @2,
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"

CpaBHMBag 3TH BHDaReHHA C (20), MH BALEM, ITO OHH OTJHYAIOTEH
7IpYr OT ApYyra TOJBKO HaJlHYEeM YJPHOB, CONeDHKAILAX COS4t H sin4x,
He HCPAKII4X, KaK BHIHO H3 [aJbHelIIero, HHKaKod PpOJH B IepBOM
JpHGIHKEHAA DA HAXOXIGHHH ,HYJEeBOro“ pelleHHd.

B) Ly=Ley(1-+msin2et), M= M, (1} msin2wf)

O =1L 1+ B i+ 71,45
Tak ERak B 3TOM ciIydae
w_Me
Ly Ly
‘T0’ yp-HHe (15,) NOPHBONHTCH K COBepIIEHHO TOMY Xe BHIY, YTO
B yp-ane (15).

(1+msin2et),

§ 3. HaxomeHne nepAaoAHYIeckRX pemensll yp-mmm (21)

Kar MH yXe yrRa3aldH, X HAXOKR[IeHHI0 ISPHOAHIECKHEX pelleHHH
Yyp-EHS (21) OpUMEHAMH METONH, pDAa3BHTHe B INpHBeAeHHHX BHIHe
pa6otax (1%18).

Tlonr3ydace aTEM MeTONOM, MH MOKEeM IOJCTAHOBKOR:

Z=—uSinTt—v 0608z
- . (24)
r=ucost-}vsin <

3aMEHHTh 3T0 YPaBHeHHe CHCTeMOHl IBYX ypaBHeHEH nepBoro mopdinka:

u=nf(u, v,z p)cosz |

. (25
v=pf(u, v, ) sinz | )
v.b(a:a.':) .
3Iech U, U, T, p)=——— 21
% flu o5 p) 14py 2, 7) (21)
a Y(x,2,7) B £(,7)

TaHH BHpPAKeHHAMH (20), B KOTOPHX & H « BHDaXeHH 49epes u H v
COIJIACHO (24).

Jad HaXomIeHHES 3HaYeHHH u=a, v=2>0, ROTOPHEe ABIJIWNTCA Iep-
BHM NpHOMA:eBHeM [Jd pelleHEs HAMHX YPaBHeHHAH, TaKk HA3HBAGMHM
LHYJeBHM“ pelIeHHeM ero, MH JOJKHH PeIIHTh CJIeNYDIIYD CHECTeMY
YpaBHEHHH:

2z

/ Fla, b, %, 0)costdr =10
0
2

/'f(a, b, 7, 0)sin=dz=0.

Ha ocHoBanmM (21) 8Ta CHCTEMa YDaBHEHHH TO:XJeCTBEeHHA C

2% \
I

/'q,(a, b, 7)costdi=0
8

/‘ab (a; b, =) sinz dv=0.

S J
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Jag Toro 49ToSH mOJyueHHHe TAKAM 00pa30oM pemeHHd GHIH yCTOH-
Y H BH, HEO6X0TAMO, YTOCH

D, (2x) +E2 (2m) <0 (28)

D, (2x), E,(2x)
l 'D:E (21:)’ E’Z (27:)

= [ [Howssan men= [ (] cosva:

a .
>0. (29)

31ech

2=z 2% (30)
Dy(2m)= [ [g{] sinsds,  E,(27)= | [g] sin ds,
0 0 :

of ) of
a CHMBOJH [d_u] H T. 1. 03HAYAWT, 4T0 o~ H T. I. GepyTcd AId p=0,

u=a, v=>=.
Tak rakr

9% (1 4 py) — 2L
of 5u (LB Pou?]_ a0
[du] Ay B [W]
H T. I. ¥ aHAJOTHIHO
of) __[ov
5ol =)

TO yCIOBHA (28) H (29) cBomATcd K

j[ ]comdu}—/[ ]sm dt <0 (23;)
0
/2 [g“] cos T dz - 0? [%] sint dz— b/ la’] sin < dx - 07[33]008111?>0(291)
0

IIprvMenuM OpHBEOEeHEYI Cedvyac cXeMy BHYHCIeHHN K paccMaTpH-
BaeMHM HAMH YaCTHHIM caydaaM. PaccMoTpmM cHayaJa caydal rapMo-
HAYECKOI0 H3MeHEeHNd CaMOMHIYKIHUH.

31ecn:

(

po (o, o, 9 =—{ (5 +20)u - [t 4+ (w090} cos=
+{(4’;——-23)v—}-[s—|—%(u2+v2)]u}sinr (81)
—1—%1 (u?—?) sin 2v — B, uv cOS 27
— [3 (%-!"h uv )u—yle] c0s 8t — [3 (%—{-1, uv)v—}—"{lus] sin 3=
¥, CIel0BAaTeJbHO, YP-HHA (26) NPHEAMAOT CIeJyYOIUWH BHI:
Gt ot)at (b4 xe)p=o %)
(3—20)b+ (s + 2 x2)a=0, (32,)
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rie N2=a2-}- {2 eCTb EBaJIpAT AMINHTYIH ODapaMeTpPHYECKH B03OyXIeH-
HHX K0Jie6anmt.

Hs aTEX ypaBHeuwil BHTeKaeT, 4TO JHG0

a=0, b=v 3
Jau60 ’ (3%

rL ‘2)2_2'3__ §2 :
(\.+4.\ =2 —4hz (31)
Jdng Toro 9To6H BHACHHTB, KakHe H3 3THX 3HAYEHHH SBISOTCA
B 1aHHHX YCNOBAAX PHEBHIECKI BOIMORHHME, 0GDATHMCA R PAcCMo-
TPEHHA YCIOBHN YyCTOHYHBOCTH (28) 4 (29).
Tax KaK B pacCMaTpHBAEMOM CIyvac:

1e) )= — 7 .’il.._'_ 3_1_.71
( (3 Feht-Tah) |
Dy(2m) =21 F - a2
VX2 (35)
Ej@my=—= (300 i)
' 4 vl
E, (2= =::('7':--—~2H LLaby

TO MH HMeeM Ha OCHOBAHHH (28) H (29) cJeLYIHOIIHE YCIOBHSA YCTORTH-
Boctii. B caygae a=0, b=0o,

o :) > O’ (361)
T—ar—2<o, (36,)
H B caygae a0, bF0,
>0 37)
1| mab— N2 (k+ LX) > 0 (375)

VeioBHe (36;) HAXM TORIECTBEHEOe ¢ HHEM YCIOBHE (37,) Bceraa
BHIIOJIHEHO, H3 YCJIOBHH e (36,) M (37,) BHTeKaeT ciaenylomee. IIpexpe
BCEro ®3 (36,) cienyer, 4T0 TOJBRO-eCIH -

m2

5 AR (36)
B HHaye, ecail

S P vy (38)

TO COCTOSgHHe TOKOSA KoJe(arelJbHOH CHCTeMH 6yneT HeyCTOHYHBO.

TakEM 06pa3oM HepaBEHCTBO (36) ABJAETCA YCJIOBHEM BO3HEH-
KHOBEeHHHA RoJeGaHHY INPH NepDHOLHIYECKOM H3MEeHEHHH
llapaMeTpa. ECam 0BO BHIOJHEHO, TO a4 H h He MOI'yT GHTH 062 PRBHH
HYT0, H TOrJa BOBMOXHHE 3HAYEeBHA CTAIWOHADHOH AMIIETYIH IOJY-
4alTCs N3 yp-HEA (34), T. 6. JaHH DABEHCTBOM:

7 X m e
_{_1_4_‘_, B ‘/‘..4. — 402, (34,)

[IpE BHOOJHEHHH YCIOBEA BOSHEKHOBEHHA KojeGaHuH (36) KOpeHb
NeHCTBUTeNeH, B MH HMEeM IB2 BO3MOMEHNX 3HaYeHAd NI X2 YCaoBHE
yeroiuasoCcTHE (37,) JaeT HaM OTBeT Ha BOOPOG 0 BHGOpe 3HARA KOPHA.

[}

3arn. 1678. — Kypnaa Texunyecrolft dusnku, 1. IV, BRI 1. 2
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B caMoM mese, MpHHEMAsT BO BHEMaHAe yp-HHA (32,) H (32,), MOMKHO
3T0 TIOCJEe[Hee YCJIOBHE HANHMCATh B BHIE:

X (s-E 8 Ne) >0, (39)

OTKYJa BALHO, 9T0 3HAK KODHA B BHDAKEHHH (34;) OLEHAKOB CO 3HAKOM Y.
Ilpu v, <0 MH, CIeN0BAaTENbHO, AMEEM:

v 4 1 ;;l-"—_.——
2 — 1 42
=T ( | l/i ‘“)' (40,)

TOrZA, KaK IpH y, > 0 EMeeM:

o=t (=t Y a). (40,)

TakEM 06pa3oM UPHE COGIOIEHUH YCJaoBUS (36) W IpPE MOACTPOHKe
CHCTeMH TaK, YTOOHI

E>— ]/“'“ 92, ecanm v, <0 (41,)

me
£ L ]/— — 4 ecaH 1, >0 (41,)

MH MOMKeM [epnoIHYecKEM H3MeHeHHeM CAMOHHIYKIHEU ¢ YAaCTOTOH 2
ROB6YIHTH B CHCTEM¢, HACTPOCHHOU NPUGANBATENBHO HA YaCTOTy o,
KQJIe6aHHA JaCTOTH o, CTAIlHOHADHAH aMIJIUTYAa KOTOPHX OyIeT HaHA
BHpaXkeHHeM (40,) HIHA (40,).

Kar BEgHO B3 (41,) H (41,), TeupPldA B TEPBOM NPUGJIH:EHHM Orpa-
HAYABAaeT PacCTPOHKy & TOJBKO. ¢ ONHOH CTOPOHH, T. €. BO3MOMKHII
yeToH9ABHe 83HATeHAS aMILIATYLH X 32 OpelelaME HH1epBaJa SHAUCHUH &,
OIIpeeIAeMOr0 YCIOBHEM BO3HAKHOBEHWS KoNeGaHHH. IEEMHE cIOBaMH,
IapaMeTpHYECKH 1036y"RIeHBHe KojJe6aHug ,3aTarmBaioTca . Hak Radexo
IIPOCTHpAETCS 9Ta Haba0JaeMas X HA ONOHTe ,06JaCTH 3aTATABAHNUA“
H3 MOJYYeHHHX OPHCJHEEHPHX BHDaKeHHH [Js aMIIATYIH He BHTe-
KaeT. Jlug Tero, 9TOGH HOJYIATH OTBET, HA OTOT M APYTHe OTHOCAMHECS
coJa ‘BONPOCH, HeJb3sd OTPAHEYHTHGHA PACCMOTPeHHHM HaMH ' ,HYJeBHM
OpHONHMKEHNeM, & HEOOXOLHMO YYeCTh BIHMAHHAE YIeHOB, CONEPIMKAINHUX u
Ha aMIJHUTYLY OCHOBHOM rapMOBHKH, & TaK¥e H DOJb 00epToHOB. Cuie-
OyeT 3aMeTHTh, YTO K AHAJOTAYHHM pe3yJabTaTaM IDHBOINUT HYJIeBOe
PelleHne ¥ IAS cJaydad, KOPJa 3aBHCHMOCTh MexIy IIOTOKOM M TOKOM
B OrpaBMYMBAlIIEM JIpOCCeNe BHPaKeHa apKYCTAHT€HCOHIOH (19), xoro-
pHil paso6pan B cTaThe B. Il. 'ynseBa m B. B. Murynuga.

PacemoTpuEM 6mEKe XapakTep 3aBHCHM)ICTH AMILIHTYIH IIapaMe-
TPEYECKH 'BO30YHMACHHEHX KONECAHHH . 0T OUpeAeldlIIEX ee; BEJHIUE.
Ha pHc. 3 ® 4 IrpencTaBleHH KPEBHE 3aBHCEMOCTH A2 OT pacCTpOHKH &,
KOTPOPHE MOXHO HagBaTE KPUBHMH MeTepomapaMeTpPHEIECKOro
Pe3oHaEOA Jlerko BENETH, 9TO HTH. KPUBHE CYIIECTBEHHHM 06DasoM
OTJIMYANTCH, KAk OT O6HYHHX PE30HaHCHHX KDWBHX, TaK H OT KPHBHX
Pe3oHaHCa 2-ro0 pona.

Kar BERHO H3 pHC. 3, IIOKa

HAKAKAX 3aMeTHHX KoJeGaHHE b omerede HeT.
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napaMeTpAYeCcKHe KoJe6aHdd BOBHHKAMT, HAUHHAACH C 09€Hb MaJeHbKHX
AMILTATY ¥ IPA HajdbHeAIIeM yBeJH4YeHHH ; yBeJHYHABATCA. X2 pacTeT
TIPH 3TOM IIPSIMOJHHEWHO 10 TeX IIOp, II0OKa IIpH HEKOTOPOM 3HAYEHHHU

B > ]/l'fi—w

K0JIEOAHHS Pe3K0o 06pHBalTCA. I[Ipm o6paTHOM Xole DAacCTPOHKH Koe-

6aHHA BOBHHKAIT yiKe IIPH &, = ]/ ————40‘2 H 3aTeM TIpH jajdbHeleM

YMEHBIIEHAHR § YMeHbMIAI0TCA 10 TeX II0p, II0KA OPH & — — ]/3;—'—41‘)2

X2 cHOBa He CHeJaeTCs PaBHHM Hymo. TaruM 06pa3oM TOJLKO C ol HOI
CTOPOHH (pWUC. 3) cyIIe-
CTByerT MeTad 8aTArCABa- —r———— — 7

HHAL : L O

Kak BuIHO H3 pHC. sl /) : N
4, IpH 7, >0 MH HMe- ' ' /T \
eM O0GpaTHYI0 KapTHHY: @/, LG
\2 pacrer ¢ yMeHBIIe- w1 ' \\_
HHEeM ¢ ¥ TIeTJs B3aTArM- | I \
BaHHA HMeeTcd IPH ;= / i ; \
=%.1 MakcHMaJIbHAas VA A Th- N T
BeJHYHHA X2 "BHYTpH /o . j \\‘
06JaCTH BOBHHKHOBEHUSA / g e 5 £,
Roade6aHHii paBHA. STt zwz £-0045 ’ G § T S

8 ‘/i — 412 Pre. 3. Kpusas rverero- Pme. 4. KnuBas rerenona-

\vQ ___r 4 - napa\xeTprlecxoro pe3o- pPaMeTpUIeCKOoro -pe3oHaHca
M max ] ) nagca (y; < 0). (n’l>0)

T. e. TeM (oJbIIe, 4eM MEHBLIIE 7.
Boosame amaJormunbe pe3yJbTaTH IOJY4YalwTCA M B cilydae -T'ap-
MOHHYECKOT0 HBMeHEeHH A eMKOCTH. B CaMoOM Jiejie, B 3TOM cJaydae:

wd (u, v, 7) = [m(l )—2-‘)] ( +4 T X’) 0 ;sm :

]

l

—{[m (1——t)~,—21}]u»--( —1—“X>)v; cost |} (42)
J

—4—‘IJIeHH, cojepiallue BHCIIHEe TaDMOHHKH.

CpasHHEBas WIEHH, colep:kalllde sin « H ¢OS T, ¢ COOTBETCTBYIOIIUMH
yjeHaMH BHpasmeHHA (31), MH BHAUM, 9TO OHH II0JYy4alTCA U3 ITOCIAEN-
Hero 3aMeHOH m depes m (1 —£%). TakuM o6pasoM BCe BHBOIH, TOJY-
YeHHNE I[PH DACCMOTPEHUH 33JaYH C IlePHOJHIECKH A3MeHAwmencs
CaMOMHIYKI[AeH, MOMKHO HEIIOCPeICTBEHHO PacIpPOCTPAHHTh H Ha Caydail
A3MEHeHHd eMKOCTH.

1 Kar norkaselBaioT ONHTH (cM. craThio B. A. Jdasap eBa), o6a »TH caydasn
MOTYT OBITH HelfCTBHTEIBHO PeaJH30BAHEL.
L ]
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3 yacTHOCTH, B CIy9ae eMKOCTH, PPaRHIH 0GJACTH DapaMeTpHye-
CLOTO BO36Y:KIEHHS BHPA3ATCA depes:

m?

5 =82 ——ah > (43)
OTKyIa i
m? . m2

""—H/i"__u’ 2 R

YTO C TOYHOCTBHIO 110 TO}RILG(‘ITBQHHO c (38)

MH [0 CAX mop paccma.'rpmzann ABIEeHNA BO36ymkIeHHS KOJeGaBUU
IpA IIOMOINH 'IepPHOJHIECKOro H3MeHEHHS IIapaMeTpOB KoJe6aTelabHOH
CHCTEeMH 0e3 pereHepanud. [Ipz napaMeTpaYeckoM BO3IeHCTBEL HA peT e-
HepaTHBHYI0O CHCTeMYy MH BCTpedaeMcsd C LEJHM pANOM 3aCIyKH-
BAOIGEX BHEMAaHHA OCOGEHHOCTeH, M IO3TOMY MH PacCMOTPHM BTOT
caydail HECKONBKO IOApOo6Hee B ciaenqylolmeM maparpade.

§ 4. Mswenenne napamMeTrpoB B pPereHCPATHBHOH cHcTeMe

Tak kaK B 3TOM cIydYae HOCJIe IIOACTAHOBEH (24) B (20,) IOJXydYaeM:
wd (o, 7, 7) = [(75——7 +4 L 4\3) u -—C’b] coss
+[ (k43 + 8 XY ot 2u] sins | (43)
--4yjeHH ¢ 60Jee BHCOKEMH IapMOHHKAMH |

TO yp-HEA (27,) H (27,) M4 a H ) NPHHAMAIOT 3JeCh CIeNyOIIHA BHI:

(k———jg——f—%-yl X‘“’)d:% b '

1
( (46)
(424 T )b
OTKYJa HMeeM JHGO
a=0, b=0
Ju6o
1 2 m?2 .
(b4 3nee) -5 =—» (47)
I
1 - P ~
ITlez_ki_- %”'* (47))

Jaa BHACHeHHA dmanqecxmx YyCIO0BHI, BeOOXOANMHX IIAl HAJIA9A A
TOT'0 MJH HHOI0 H3 BTHX pelIeRHH, 06paTHMCA K YCAOBHAM yCTOHIABOCTH.
Tak RKak B JaBHOM CIydJae:

1 1 1 .
?D1(2ﬂ)=k——lg-+§'{]a2+:»{11\2
1 1.

S D (2r)=t+ 5 ab

1 P |
?El(2“)=—c+1z—‘]’lﬂb

1 1 1 X
LB o=k 3+ i+ 3y X

(48)
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TO JCJOBEA (28) M (29) NPAHEMAKWT CJIEAYIOMHE BHA:
Jas caydas a=0, b=20

k<0 (49))
k"0 Lz (49,)
Jas caygag a+0, b0
N S
P-4 \2<0 (50,)
vi X2 >0, (50,)
3qech 2 03HAYAET = l/ % -2

13 3THX COOTHONIEHHH MOJMKHO CHeJIaTh CJeaybIIAe BHBOIH. [Ipeasne
Bcero H3 (49;) ® (49,) claenyer, 9T0 EOrma k<< 0, T. e. KOPIa CHCTEMa
He CaMOB030y#/JeHa (CPaBHE (-Iy (36)), IapaMeTpHYecKOe BO3CYxIEHHE
BOSMOKHO JHIOb IPH -

m2 > e -

ST k> (51)
CpasaEBas 2Ty Gopyydy ¢ P-J0H (36) NI HepereHePEPOBAHHOH CHCTEMH,
MH BHIHEM, 9T0 BMECTO 2% MH 316Ch HM€eM MEHBIYD BENHIHHY 28 — ap.
TagpaM 00pasoM MOXHO, IPHMEHAS pereHePAMHW, BO3GYIATH HapaMe-
TPAIECEH RONECAHHS B CHCTeMe H TOrNIa, KOIJa NaHHAA IIyCHHA MOXY-
JADHE [apaMerpa m HeNOCTATOYHS JJA BHIOJHEHHUS YCJOBHA (36). OTOT
BHBOX H6r' B 0CHOBY BEROTOPHX H3 ONHCHBAEMHX HHMKE OIHTOB.

Ecam BHOOXEeHO ycloBHe (51), TO COCTOSREE CHCTeMH IIPH & =0,
b =0 HeycToHymBO. B cirydae YCTAHOBHBINErOCS NePHOTHYECKOr0 IBH-
¥eHusa 0HO mepenaerca ¢-ToH (47,). Hs ycmommit (50,) m (50,) cremyer,
YTO BHpAamaeM0e MMH COCTOSHHE YCTOHYMBO, JHINb €CJHE ONHOBpE-
MeHHO 7, < U H R < 0. TaggM 06pasoM MH DOpPHXOJEM E BaKI0YCHHW,
4TO aMIMATYJ4 CTALHOHAPHHX HEPHOIHIECKHX KOXeGAHHH BHpAaKaETCH
¢dhopMynoh:

. 4 . m2 .

oty )
Ora ¢opuMyma BepHa KaK MId k<0 (HECAMOBO3OYRIEHHAS CHCTeMa),
Tak H a4 k>0 (CaM0BO30ymIeHHAA CHcTeMa) PacCMOTDEM CHagaja
nepBHH caysai. [Ipexie Bcero 3aMeTHM, YTO YCIOBHE DEAJbHOCTH Y\
'COBHALACT C YCJOBHEeM BO30YKIeHHA HAPAMETPHYECRHEX KOJeGaEEH (51).
Orcroma cuenyeT, 9To Kag ¥ OPH aBTOIIAPAMETDHYECEOM BO3GYRIEHHH,
H 31ech OPH ,MACKOM“ peREMe BO30YRICHHS SBICHHE ,3aTACHBAHHA“
OTCYTCTBYeT.

Ecam MH cpaBEAM najee (p-Iy (47,) C COOTBETCTBYIOLeH (opMydok
ST aMOIHTYAH KOJe6aHHH IDH aBTOOapPaMETPHYECROM BO3OyxICHHE: (%)

)\ G [7~ Ly MR (52
. T P V v—%—uig| )
TO YBHIEM, 9T0 06e (GOPMYAH BHOOJHE AHAJOTHYHN M IPH MAIHX A,
IPAKTHIECKH COBIafaiT. TakuM 06pasoM KDPEBHE IeTepoIapaMeTpHye-
CKOI'0 pe3oHaHCa B pacCMATPUBAEMOM CJAyd9ae BIIOJHE HOI[OGHH paccMo-
TPeHHHM HaMH paHbme (17) ® ('8) KPUBHM aBTONAPAMETPHIECCKOTO
Ppe30HaHCa (peaoﬂaﬂca 2-r0 'pOIIa), IIpAYeM BHEIMHI0I0 CHJY 34eCh 3aMe-

Il
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]

HAer IMIy6wHA MoayxAudd m. Ha pHc. 5 m306pameHa BHYHCICHHAS
Mo ¢-ae (47,) KpEBaf TCTepONapaMeTpAYecKoro pesoHaHca. Kak BHIHO
U3 Hee, KPHBas DPe30HAHCA [PH OTDAHHYeHAH AMIIATYOH HeTAHEHHHM
COIIPOTHBJIEEHEM CYMIECTBEHHO OTIAYAeTCA 0T KPHBOH rereporapaMerpu-
9eCKOT0 Pe30HAHCA IIPH OTPAHUIEHHAM AMINIATYIH € IIOMOIIBI0 HeJdHeH-
HOU CaMOWHIYKI[UA (CPaBHE pHC. 3 II 4).
B caywae u3McHeHRA IapaveTpa B CaMOBO3GYRIEHHOA CHCTeME (k> 0)
MH TPHXONHM K CIeIYOINEM 3akgodendaM. Ilpemxmge Bcero ms camoro
(paKkTa CyIeCTBOBAHHES YCTOAYABOTO HEPHONHIECKOr0 PELIEHHS (47,) cle-
IyeT, 4TO H IIpHA IeTePolapaMeTPHYeCKOM BO3NEHCTBUN Ha aBTOKOIe(a-
TeJBHYI CHACICMY HMeeT MeCTO sSBJeHHe MPUHYIHATENbHOH CHHXDPOHHBA
. nun (,yBaedeHme dYacTOTH®). [laiee

: [ ; V\r f j TaK KaK peaJbHOCTh X 06yCIOBIEHA

o N UpH k>0 TOJBKRO PEAJbHOCTHI0 KOPHS,
Ry N TO MH HMeeM IJd ,,060aCTH yBIeYeHHI“
Ll f N clrenymolee COOTHOIIEHHE:
|

(' \
o rr.— .r!.‘_

o5 2 8 2 4 6107

2 m

'2">/E>""2_77 (53)

OTKyNa BHTEKaeT, 94To 9Ta 06JacTh

Puc. 5. KpmBas rerevouanauerpite- OOJBINe OOJACTH BO3OYMKIEHHA B He-

CKOTO pe30HaHCA B PereHePaTHBHOIN CaMOBO36yJRIIeHHOﬂ cucTeMe (51). ‘3a-

cucTeMe, (TeOPCTHIECKA). MeTAM, 4YTO 10 0GEHM CTOpOHaM o6aa-

CTH yBIEeYeHHdA, TIIe ykKe HeT IepHo-

IUIeCKOTO IIPOIECCa, ABTOKOJeGaHAA CHJIBHO 0CHalIdnTCA H IPH N0CTAa-

TOYHO GOJBINOH AaMILIMTYHde BO3MEHCTBHA IIQJIHOCTBIO ,Tyldarca“. IlpH-

61EAeHHAA TEOPHA BTOr0 SABIEHHS, AHAJOTMYHOI'0 ABJIEHWI0 ACHHXPOH-
HOro TyINeHHd, OyIeT JaHa B JIPYLoM MecTe.

JRCIIEPEMEHTAJIBHAN YACTDb

I[19 TIpoBEPKA BO3MOMKHOCTH BO3OYMIEHHA 3JeKTPHUECKHX KOJe-
GaHWE B KOIe6aTeJbHOM CHCTeMe OJHHM I[1ePHONHYECKHM K3MeHeHHeM
ge TapaMeTpOB Ge3 BBeleHHS B Hee KaRHX-JHO0 3.1.C., HaMH IPeKIe
Bcero OHJ NOGTaBIeH CIAeNYIMUI OOHT: Kak MH BEAeJH BHINE, TaK0e
BO3OY:XIeHHE MOXKHO OMHAATH JHINh OPE BHIONHEHUM YCIOBHUA

m > —f-a, ()

rie m oO3HAYaeT OTHOCHTEJbHYH BeIMIHHY H3MeHeHHd HapaMeTpa (Tak
HA3HBAEMYH INIyGHHY MONYJISIHE €ro), a ¢ ecTb CPefHUHM HOrapHPMH-
9eCKdl IeKpeMeHT CHCTeMH. [[uaToMy Heo6X0mwMO GHUJIO OCYINEeCTBHTE,
C ONHOH CTOPOHH, JOCTATOYHO. (M PEeKTHBHHA CO0CO6. HBMEHEHHUS napa-
MeTpa H, C IPyro# CTODOHH, CHCTEMY C BO3MOMHO MEHBINTHM e Tak Kak,
Jalee, MARCHMAJbHAA MONIHOCTH [1apaMeTPHYECKH BO3CYRICHHHX KOMe-
6aHdii paBHAETCA

1r=%m0w,

TO IJS - IOJYJeHEA CEOJBKO-HAOYNDH 3aMETHOH MOIMHOCTH IpH JIeTrKo
0CYIIeCTBEMHX JacToTaX (2v) HW3MeHeHHA IapaMeTpa HeOGXOIAMO HMeTh
B IeOH -eMKOCThr C BHAYUTETHSHOHM BeJHIWHH, CHOCOOHYI0 BHIEPKATH
60JbIMIME HANpPAKEHHAA. BBEXY ~CPaBEHTENbHOH CIOKHOCTH OCYIIeCTBIIE-
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HUA B Ja60DATOPHHX YCJOBHAX IlepeMeHHOH eMKOCTH TpelyeMoll BedlH-
YUHH, NOOYCRaDHled NOCTATOYHYH IJIYOHHY MOAYJIALEHM IDHE Heo6Xo-
JEMHX OOJBINHX JacTOTaX, MH OTKa3aJHChb AJddA Hayaja OT H3MeHEeHHS
eMKOCTH H BHODAJIH B KayeCTBe IEPHONUIECEH H3MEHAEMOr0 IapaMerpa
CaMOMHAYKIEKN. }M3 DA3NAYHHX BO3MOXKHOCTEH OCYINECTBJEHHA IEPHO-
IH9eCROr0 H3MeHeHUsl CAMOMHIYKIEY MH, 10 PAAY Ccoo6paskeHUH, 0CTaHO-
BHJIACH CHAYaJIa Ha clefyoied. Ecin BBeCTH B mepeMeHHOe IOJe EATYIIKH
CaMOMHIYKOHEE J. Rakoe-HHOYIb OpOBOJdAIee Tel10 (B mpocTeimeM CIy-
yae KODOTKO3aMKHYTHH BHTOK),
TO, KaK H3BECTHO, BCIEICTBUE Ha-
BeJeBHHX B TelJe TOKOB DYKO,
MarHuTHas SHeprgd IoJs, a clje-
JoBaTenpHO X 3pdexTHBHAST [ —
yMeHpLmTes. Mexoma m3 aToro,
MH TIDEMEHHAJH B KayecTBe yCT-
policTBa, M0O3BOJAOLIETO YIOOHO H
¢ Tpe6yeMOji 4aCTOTOM IIepHOTH-
4eCKM HsMeHATb 3PeKTHBHYIO Be-
JHYHABY CaMOUHAYKIHHE CJelyio-
uee (pmEc. 6, 7 ® 8). 3xech mepe-
MeHHasl CaMOMHOYKIHA COCTOHT
H3 IBYX I'pynI IUIOCKEX KaTyIIel
(mo 7 B Raxkjo0H) (pHC. 6), CMOE-
THPOBAHHHX HA& IBYX IApPaJJIelb-
AHX TUCKaX N0 OepEdepAR ABYX
napajiieJbHHX ORDYEHOCTEH T3E,
UYTO MexAY 06paieHHHME XPYF K
Jpyry CTOpOEaME KaTyllek OHIG
y3K0€ OPOCTPAHCTBO B IEAE MEXN.
B 9Tok Imedm momemadcs MeTad-
JEYEeCKHHE BpamanImuificd [HCK,
BMEeoINud Ha DepHEpepHE BHPE3H
B BUJ6 3yOUoB (7 IO YHCIAY RATy-
mek) (pHEC. 7), pPacHmoJoXeHHHX
TaKUM 00pda30M, 9TO IpHE Bpame-
HIU CepelMHH 3y6I0B B oOpene-
JIeHHHEe MOMEHTH COBLANAlT ¢
LeHTpaMi KaTymrer. TakaM 06pa-
30M - OEPHOINYECKOE M3MeHeHIHe
CAMOHMHIYKIHEH 31eCh JOCTHraeTci TcM, 4TO IPH BpAINCHHH [IHCKA
3y6UH TOII6PEMEHHO TO BXONAT B I0Je KATYIIEK, TO BHXOJAT H3
gero. B mepBoM ciydae 3peKTHBHEA CAMOMHNYRIHSA O09eBHIEO OyHer
MEHHEMAJBHOM, & BO BTOPOM — MakcEMaJbHOH. Tak KaK TaKOd IHCK
{HampEMep U3 Ak PAJIOMHEEESA) JOOYCRaeT 09¢Hb GOJbINAE CKOPOCTH BpaIle-
HASA (B HaIOHEX ONHTaX HepHdeprAHad CKOPOCTD NOCTHrana 10 220 4;Cek.),
T0, CJEeNOBATENbHO, IIPH YKA3aWHOM CI0CU6e H3MeHEHHA CAMOMHAYROHN
MOKHO GHJO OCYUIECTBATH 6OJBIIHE YaCTOTH (1700—2000 B CeK.) m3Me-
HeHHAA IlapaMeTpa M DOJIYYUTb KQJIEGAHHMS [0CTATOYHOM MOIIHOCTH.
3aMeTHM, 9TO IJIS YBeJUYeHHS CaMOHMHAYKIHWH, a TakXe HJA GoJpImed
KOHIUEHTPAIHE IIONd B INPOCTPAHCTBE MENKIY KATYINIKAMH OHH OHJIH
CHaGReHH CcepIeYBHKAMH H3 IOAPAa3NeleHHOIO Keljesa.

B mepBHX HAmMHX ONHTAX BO36YRICHAS KOJe(AHHI b CHCTOMe
¢ DepHOJHYECKY HaMeHAEeMOM TakHM 00pasoM CaMOMHAYKUMeH B HagaJe

Pre. 7.
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1931 I. MEL BOCIIOJB30BAJHUCh NPAHUHIOM percHepannd ¢ NOMOILI 3leK-
TPOHHOU JaMOH [Jd BHIOJIHEAHS YCIOBHS BO3CYMIeHUA, TaK Kak
IepBas H3TOTOBIEHHAS CHCTEMa Karyllek o6Jafaja CJHIIKOM 6O0JBIIIM
COTIPOTHBJIEHHEM, Ii JOTapU(MUYECKHH JEeKPEMEHT CHCTeMbl = GHJ 3Ha-
9uTeNbHO G6ojiee 0,12, TOrma Kak u3MepedHad (M3 ONpeieJeHUHd Cof-
CTBEHHOH JAaCTUTH CHCTeMH IpH HABYX OJSKCTPEeMAJbHHX IIOJOKEHHSX
OuCKa (3yOIH B IoJe RAaTVIIeK M 3yOIH BHe II0JA) IMIyOMHA MOLYJSLBH

)

CaAMOHHAYKUAE OHJa TOJBKO 0,07, T.e. m GHJO MeHbITe —e.

Ilng Toro 4TOOH B HAYaJbHOM COCTOAHHM B KO.1e6aTEIbHOM KOH-
Type OTCYTCTBOBAJH KaKHe-IHO0 ABHHe TOKH M HalNpAXKeHHd, OH.Ia
BHGpaHa CXeMa PereHEpPAlEA C MAPAJIeJdbHHEM IHTAHUEM, H306paKkeHHas

Pue. S.

Ha pHuc. 9. 31fCh o6paTHad CBA3H OCYLIECTBASCTCH uepes eMRoCThL
M3MeHAd KOTOPYI, MOKHO IITaBHO PeryaHdpOBalb BeJHYHHY CB:sH. llpn-
BOJEM TaHHHEe cXeMH. KoJe6aTeJbHHH KOHTYpP COCTOSJ H3 OOMCAHHOM
BHINE MeXaHAYeCKH H3MeHgeMOH CaMOMHAYKRIRH [, M NONOJBITENbHOH
CaMOMHIYRIHH L,=0,1 TeHDH W BapHOMeTpa THNa [‘apT™MaH n bLpayH,
TIONyCKAWIIero BapHan@io oT 11,8 mo 16,52 H. cayxuBliero aas rpyG6oit
momcTpokd. EMKOCTP KOHTYPa COCTOSNa W3 OOCTOAHHOH vacTy ()
B 70000 ¢4 H IapadiieJbBO K HeHd NPHKII0YEHHOTO KOHIEHCATOpa Imepe-
MeHHOH eMroctd C, (MakC. eMKOCTH 11200 ca) I TOHROH HacTpOHRIL
O6miee oMHAYecKoe COOPOTHBIEHAE KOHTYDA, He CYHTAA IIOTePb, BEOCIMEIX
IHCKOM, OHIIO IOpANKa 90 oM. PaccrosHre MeXny KaTYIIRaMA (IIMpHHA
IIEJH) PABHANACH 5 44, @& TOJIIAHA TOPAJIOMHHIIEBOTO THCKA — 3 .14,
ONeKTPpUHEAd JaMIa OHaIa THNa Mukpo. AHomHOe HAaIpssKeHHe 240 V.
Jlmex OHJI HacaxkeH Ha OChb, KOTOPAA NPHEBOIAJACH BO BpallleHHAE MOTOPOM
¢ penyKTOPOM (I:10) THIA MAMMH BHCOKOH 4acToTH. B.II. Boxornuna.
[1pm ync.re 060poToB MOTOpa 1400—1500 OG/MHH (YHCIO0 0GOPOTOB LHCKA



0 napasempuccror cosGymden o FACKRY GHOCRUL KOLCTU N

St

B HeCAThb Pa3 GOJbIle) MH OOAy4am ¢ /[MCKOM C 7 3yOUAMH QacTOTV
H3MeHEHHUA n CAaMOMHIYKIIME OT 1630 10 1750 B CeK.! '

OneT mnpomspoamaca clemyomumM o6pagoy. CHavasa IpPH Hemoj-
BHIRHOM NHCKEE (AIH IPYU BPAIIEHUH ¢ He CONTBETCTBYIOIIE! YCJOBRAM
BO30YHKICHES CKOpPOCTHI0) DeRHM JaMOu oa6HpaJCsl TaKKM 00pa30N,

4TOGH TIPH HOCTATOYHOM OGPATHOM CBA3H (peryJHpY ¢Moil OpHE 1IOMOINK (7))
4 TOJCTPOMKE CHCTEMH Ha IO-

JOBUHEYI0 YaCTOTy H3MeHeHHS
IIapaMerpa [noJay4ajoch, II0 BO3-
MOXKHOCTH, MATKOE CaAaMOBO36Y:R-
JeHue aBTOKOJNeGaHRM, H 3aTeM
CBA3b YMEHBINAJIACH HACKOJDBKO,
9TO0H BO BCed O06JaCTH Ha-
CTPOHKH aBTOK0Je6aHUA He BO3-
Hukaud. [Tocae sToro gEck mpi-
sopmica B IBuaeHme, IIpE no-
CTMROHUH KM IOJHOPO YHCIA
060pOTOB B CHCTEMe BOSHHKANI
Kole6aHMd, YaeToTa KOTOPHX
6HIa DPOBHO B IBa pasda Pue. 9 Cvema napaMeTpureckoro nosGyaieuia
MeHDbIIe YaCTOTH 1I3MEHEHWS B chereMe ¢ perchenanmeil.
caMoEHIyKUAH. [Ipm maaBEOM

H3MeHEeHUH eMROCTH KOHTY P& (T. €. COOCTBEHHOH YaCTOTH CHCTEeMH) 9aCTOTa
KOIe6aHR 0CTABANACH HEU3MEHHON 0 oupemendeHHoll paccTpoiinm, mocse
KOTOpPOH KOJeOaHHA MPeKpamainch, ITo 3aecr jelicTBETEABHO HMEJo
MecT0 reTepooapaMeTpHYeCKOe BO30Y:kIeHHe KoJeGaHHI!, a He B0Oaly-
HIeHWEe KOJeGAHHE NOJOBHHHOM YacTOTH B pPeTEHEPATHBHOH cicTeM:
TMon JedCTBHEM NEePEeMEHHHX MMIYJIBCOB TOKOB, HABENEHHHYX KaRHM-TG0
IojeM (HaUPEMeD MarHHTHBIM IIOJIeM 3eMIH) B 3y6uaX I[IPH BpAlleHHHE

; v—  JHCKA W CO3ANONIIX 3. 1. c. TACTo-
4 R | TH H3MeHEeHHd ITapaMeTpa (CIvIal
3 . PE30HAHC2 2-T0 pPoja) fABCTRYET

$oma /‘ *‘\\ 113 caenywoiero. lieam, Hanpumep.
T .,\ MaKCHMAaJIbHHH TOK B KOHTYDe
e 4 S UpH CcaM0BO3Gy#/€HHE DABHAICS
P BCero 9 mA NpH IOCTOSHHOH ROM-

A : NOHEHTE &HOJHOTO TOKA ¢,, PABHOM
AT Y Y T 1,4mA, T0 TpE reTeponapaMerpli-
(<7090 YeCKOM BO3GYRAEHHEU OH JOCTHIAT

Pue. 10, Kpusas rerenomapamerpmuccroro 40m.\, OpH ¢,=1,8mA. Orcoaa
B0o30Y:R/1ICUHA B clleTeMe ¢ pereuepatinei . R
(arCHePIMEHTATTBHAL). ACHO, 9TO MOIODHOCTH NOCTAB.IH

Jach B KOHTYp He (aTapeeH, nu-
TAIOUIeH JaMIy, Kak B CiayTae aBTONAPAMETPRYECKOr0 BO3OVIKICHHS,
a TUCKOM 33 CUeT M3MCHeHIA mapaverpa. Ha puc. 10 mpaBeleHA KpHBas
32BHCHMOCTH AaMIIUTYAH KOJEO2HHH, BOBHWRANILAX NDPH W3MEHEHHE
napaMeTpa, OT PACCTPOUKE KoJelaTeNbHOM cmcTeMH. Tak Kak IPHE aToM
C,=44° a aBTOKONe6aHAS] HAcTYNald JHIIb B UHTEpBaje 0T C, =77
10 C,=93, T0 BO BCeH 06JACTH IIapaMeTPHIECKOr0 BO3CYMILHAA CaMO-
B0O36Y K TeRMA He OHIO: IPH OCTAHOBKE MOTOpA WIM H3MEHEHHY CKO)OCTH

L Caenyer OTMCTHTD CYUIECTBOHHOE YYaCTHC K&K B KOHCTDYROHI H H3I'0TOBIOHHH
3708 ¥ ONMHCAHHEIX HHMEKE VCTAHOBOK, TAK H B HX COOpPKe H HAJARIBAHHA MCXAHIKA-
rogerpyrropa M. I Paauxuua.
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BPAWIEEAA THCKA 32 IpelNelH, NP KOTOPHX HMe]10 MeCTo HapaMerpHye-
ckOe BO3GYmIeHMe, koleGanud B KOATYpe mpexpamanncs. Ha BceM mpo-
THKCHEM KPHBOH MapaMeTPAIECKOr0 Pe30HARCA JAaCTOTa KOJeGamHH 0CTa-
BaJach IIOCTOSHEHOH M TOYHO DABHOM [OJOBHHEe YaCTOTH (1) M3MEHEHHA
mapaMerpa (7 yMHOEHHOE Ha YHCI0 060DOTOB NHACKA B CEK.). PEaMepeHHH
TIPOE3BONHIECH Ha CIAYX C IIOMOMIBIO JaCTOTOMEDA CaMenc u I'anbcke.
KpoMe micka 3 NOPATOMAHHA HAMA GHIIE IIPOM3BEJEHH ONEITH
H ¢ NICKOM H3 KeJe3a ToH e (POPMH, HO TOJI[EHOX B 2 4. HecMorps
Ha TO, UTO C lleJbl0 YCHJeHAsS KOHIEHTDAINHM IO KATYIURH CTaTOpa
6und cOAMKEHH Ha PAcCTOAHEMEe HO 4 Juu, dPPErT IapaMeTpPHIecKOro
BO36Y:xIeHEs He Habmiopancs. KOHTpOJIbHOe u3MepeHNe IMIyOMHH MOIY-
JALME CAMOMEIYKLHEI II0Ka3an0, 4TO, KaKk H MOKHO OHJIO O0MXHIATh,
sReJe3HHI NHCK, NeHCTBys Kag JKeje30 B CTOPOHY YBeaHdesHd L,
¢ ONHOIM CTODOHH, ¥ KAk MeTall B CTODPOHY yMeHBIUGHHA, C APYrod,
BHBHBACT 3HATUTAILHO MCHBINEe H3MEHEHHe CAMOMHAYKIIHH, BHOCA OXHO-
BPEMEHHO OOJBIOHE IIOTEPH B CH-

_ cTeMy.
| i [locme TOro Kak GHJI yCTAHOB-
= Y Y Y JeH 3 PeKT reTeporapaMeTpHIeCKOro

BO3OGYMKIEHHA B Der'eHePATHBHOH CH-
cTeMe, MH IPDHCTYNHIX K ONHTaM C
clcTeMO# ©Oe3 pereHepaldH.
= Jlns aToft Iean OHJM HM3MeHeHH Ka-
| TYIIKH CTaTOPa, YAIWHCH cepred-
’ue. 11, Cxerma UapaMeTpPIIeCror0 BO3- HIK 3 TPARCQOPMATODHOTO meilesa
SyMIeHHA B CHCTEME 663 PereHepamui. (ngaM.—2,2 cx, INEHA—6,5 cat) B YBe-
JHAYeH OFaMeTp IIPOBOMORE (0,9 s
O0MOTKH KaTyIIeK.

Braromapd oTuM MepaM yHamxocs, C ONHOM CTOPOHH, YBeJHYHUTH
KOHUEHTPANIMI0 MOJA KaTYIIeK W TeM CaMHM yBeJHYHTh I'NIyOHHY MOXY-
JAUHAA CAMOMHAYKIHE (10 14,5%,), ¢ mpyrod CTOpOHH, BechMa 3HAYM-
TeJIbHO YMEHBIINTh OMAYECKHAE IIOTePH B KOHTYPe (COIIPOTHBIEHHE KaTy-
TIeK CTaTOpPa YMeHBIIAJIOCH ¢ 84,5 oM 10 21 oMa. Tak kKak OPH 9T0M e ~0,14,
TO TAKHM 06Pa30M YCIOBHE (%) OKa3HBAJOCh YIOBIETBOPEHHHM H MOMHO
6HI0 0XHIATH, 9TO YOACTCA IOJYYHTH HapaMeTPHIeCKoe BO3GYHIeHHe
KOJeCaHWI B 9TOH cHCTeMe H (e3 pereHepaOdA. B CaMOM Jede, IpU
TIONICTPOIKe KONe6aTeNBHOM CHCTeMH (co6paHEOE Io cxeMe pue. 11,
B KOTOPOH OTCYTCTBYIOT KaKHE-IHO0 SBHEHE HeTOYHMKA TOKA HJIH HANpA-
KEHHd) C IOMOIIBI KOHNeHcaTopa C, Ha 9YACTOTY, PABHYH HIH GIHKYI
¥ [IOJOBHHHOM JaCTOTEe M3MEHeHHA CAMOMHIYKUHH CHCTeMH, B Helt BO3HH-
RaJu MOLWIHHE KOJe6aHAA C WaCTOTOH, TOYHO DPABHOM MOJIOBHHE JaCTOTH
H3MEHEHAA CAMOHHAYKIHU. AMINUTYNa KOJNe6aHAM HpH 3TOM OHCTpO
BO3pacTada N0 TeX IOp, IOKa He HACTyOmaJd IpoGoll H3oaanue JTH60
KOHIEHCATOPOB KOHTYpa, JHG0 MOXBONSMIUX IIPOBOXOB. B HAMHAX ONHTAX
HallpAXKeHHe NOCTHIAI0 12 —15 Tee. V. [Jad TOro 9TOGH IOy IATH CTaI[HO-
HapHHZ DPerUM, H806XONAMO GHJIO—B COMNIACHHE C TeOpHeil — BBECTH
B CHCTeMYy IPOBOIHHK C HeJHHeAHOH XapakTepHCTHKOH, B KadecTne
TaKoro IPOBOJNHMKA IPH NEPBHX ONHTAaX 6HJa B3ATa TPYNINa JAMIOYEK
HaKAJIEBAHAA (100-BATTHHX), KOTODHE MOMXKHO OHJIO BEJIIOYaTh Iapad-
<IeABHO B KONeGaTeNbHHHE KOHTYp (puc. 11). Coofmaer NaHHHE CXEMH.
EMROCTS KOHTYpa COCTOSNA H8 17-—20 IIOCHENOBATEIHHO COeIHHeHHHX
KOHIeHCaTOPOB B 2uF KamIHM, mapaJenpHO. KOTODHM GHI IPHKIOYEH
M1CIAHHY KOHJ€HCATOP IepeMeHHOIt eMrocTH C, (11200 c#),. coelHHEH-
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HHIl DOCHEeN0BATENBHO C MOCTOSHHONH eMEOCTREIO B 3000 . MakenMannuas
H MHEHAMAJbHAA BeJIHINHH CAMOHHIYKLHAI KaTyIIex cTaTopa OHUIH:

Lpax = 0,220 H Ly = 0,193 H.
Y IOMSHYTHH BRIIE JaMIUBHH DEOCTAT CAY:KBJI B KayecTBe Halpy3EL,
a Iag GoJee ITaBHOIl PEryJNHPOBKE BBOIHMOLG B CHCTEMY COHOpDOTHBJIE-
HIA GBI B3ST- peoctar Xi. I'pyGas HacTpoiika IIPOH3BOIUNACE H3MeHe-
HAEM  qicaa NOCHEN0LATebHO BKIWYEHHHX KOHIEHCATOPOB, a G6ojee
TOHRAs —IIPH IOMOUIA MACJAHOI) KOHAEHCATODA. (JIEXYeT 3aMeTHTh,
9T0 BBIAY GOABWIONO HENOCTOSHCTBA HANPSIKEHHS COTH, OT KOTOPOii
IHTAICA MOTOD, YHCNO 0GOPOTOB NHCKA SHAYMTENBHO MCHSJIOCH, M Tpe-
0oBaltach 4YacTad IepeCTPodika, Tak Kak NIepeMEeHHHE KOHAEHCATOD
O3B0 H3MEHATH YACTOTY KOHTYDA JIHINL B HeGOJLITEX Ipegesax.
9710 06CTOATENBCTBO CHIBHO OCINEHAI0 SKCHEPEMCHTH II HC a0 BO3-
MOMXHOCTH IIPOU3BECTH BCE H3MeDeHHS P

B 9TOH cXeMe. _

M3 IOpomelaBEHX ONHTOB YOOMS- ;
HeM ciaepynomue. I[Ipexne Bcero cie- 1
IyeT yKasaTh Ha TO, YTO BBeJeHUE JaM- &0Ws S
096K HAKaJHBAHUS NeHCTBHTEJBHO IIO- {
3BOJIAET IONYYHTH M PEryIHpOBaThH B _
IIHPOKHEX INIpefetax (1o 57, Tak kak ~ 77
MONIHOCTHL MOTOpa I ceYeHHe IIPOBO/ia
KaTymek He JoNyckKaam O0dbHIed Ha- ul ;
I'DY3KH) CTALMOHAPHYI0 aMINIUTYIY KO- e H X A P
Jebanmi. OnHAKO TEIIIOBAN HMHEPUES  Pyc. 19. B3aBHcHMOCTS ANIIETYAN Hi-
HUTell  HaKAJUMBARHMA OOYyCJHOBJIHBAET OpsskeHHA HA KOHTCHCATOPE OT (o-
HHOT 12 CBOeO6pa3Hoe ABIEHUE ,PacKa- POTHB. AT A
9ABAHHA“ AMIIIHTYIAH, KOTODPOE 3aRII0-
9aeTCsl B TOM, 910 aMINIATY/Ja BO3pacTaeT He MOCTENEHHO, & BOJIHOOGPA3HO:
JaMIE TOPAT TO CHJBbHEe, TO cJaGee. JTO ABJEHHe, CBSI3AHHOE JaCTO
¢ CIVBHHIMHM IepeHaNpsxeHHAMH, HMHOTJA3 NPOINJIAAETCH HECKOJBKO
MAHYT. COOTBETCTBYIOLIAM BHOODON peXHMa CHCTEMH MOXHO OT Hero
B 3HaYHTEILHOH Mepe HM30aBHTHCA. 3aMETHM TaKie, YTO B IIOCJHeLYIOIIEX
OTIEITAX, IPOR3BeeHHHX B HACTOSIIEM TONY, KOTODHE I0APo6HO ONHCAHH
B moMeInaeMol mmse craThe B. A. fasapeBq, HaMH OHJ HDHMEHEH
6oliee yIOGHHHE 1 TEXHAYECKH Goyee COBeDIIIGHHHH CIMOCO6 peryiaEpoBKU
BeJUYHEH CTALHOHAPHOH aMINIATYAH, OCHOBAHHHH Ha HCHOJH30BAHHU
HeJUHeUHOTO COOTHOLIEHUS MEKIY MATHATHHM IIOTOKOM H TOKOM B 0CO-
GoM Ipocceile, BBOIAMOM B I€lb K0JeGaTeNBHOT0 KOBTYpa.

IlpzBonEM BEKOTODHE Pe3yabTaTH H3MepeHA#, OPOAeJagHHX C JaM-
TMaMH HAKAJIHBAHHES B KaYecTBe HATPY3KH. 3aBHCHAMOCTh HaNpAXKEHHS
Ha KOHIEHCATOpe OT BeJHYWHH BBOIUMOTO B CHCTEMY CONPOTEBIEHHS
npejcraieHa Ha puxe. 12. Kax BHAHO W3 Hero, HanpAMKeHHe IJIABHO
YMeHbIIaeTes ¢ yBeJudeHHeM HAarpysku. [Jpu BBeleHHOM CONPOTHBIEHHH
B 28 oM Kojxe6aHms, o6pHBanTCA. HEclll HCXOIHTH H3 BTOI'0 3HAYEHHS,
KaK NPexeJbHONO0, B yYrCTh BCC ApPYTUE INOTEPHE B CHCTeMe, & HMEHHO:
COMPOTHABJNEHHE OGMOTKH KAaTYIIeK, IOTePH B MIOPAJOMAHHEBOM THCKe,
B JKeJjese, JUAIEKTpAYECKHUEe IOTepH B KOHXEHCATOPaX, TO OOIIHE Jora-
PEPMHIECKHH NeKPEMEHT ¢ COGCTBEHEHX KOJe0annil CHCTeMEl IOy IaeTCs
OK0JO 0,20. Tak Kak M3MepeHHas B IAHHEHX YCJIOBAAX TJIYyOHHEA MOIY-

o : 2
JA0AN CAMOMEAYKIVHE 0Ka3alach PABHOH 0,14, T0 COOTHOIIEHHE M > =%
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SABIAIIEeCA yCA0BUEM BO36YMKJeHHs, IPE STOM elllé Kak pa3 BHIOJ-
HAeTC.

TaapHe#mue G6olee HeTaJlbHHeE ONHTH IIPOH3BOJAHMJIHCH C ADPYTOM
OIHTHOA YCTAHOBKOY, B KOTOPOH IJ YBeJWYeHUS DIYOMHH MOIYJAIIIH
(m0 40°/,), & Tawrie MOMIHOCTH (XO 4kV) O6Hua W3MeHeHa CHCTeMa KaTy-
ek cTaTopa. KaTymKH »TH OHJIH HAMOTAHH U8 G0Jee TOJCTOIH IIPOBO-
JOKH Ha ITOYTH 3aMKHYTHX CepIeYHHKaX H3 II0PasfeleHHOTO Kellesa.
[IpoBenenHHe ¢ 3TOf yCTAHOBKOM ONHTH, HOATBEPAHBIIME KaK C Kaye-
CTBEHHOH, TaKk ¥ C KOJHYECTBEHHO! CTODOHH BHBOAH TEOPHH, OOAPOGHO
OTIECAHH B IIOMeINeHHOH Hmike craThe B. A, Jlazapesa. OrMermM
TOJIbKO, YTO KpOMe THCKa H3 JIODAJOMHHES B 3TOH YCTaHOBKe IIpHMe-
HAJCA Takie W MUCK M3 MeOH, HaBIIMH IPUGIH3ETENLHO Te e Pesyik-
TATH.

06 omHTaX ¢ BO3GY:KIEHHEM dIeKTPHYECKHX KOJeGaHHE 1pH
TIOMOIIE TEepHOLHIECKOT0 M3MeHEHHS eMKOCTH KO0Je6aTelbhbHOH CHCTeMH,
TaK®Ke HAXOMAIIHEXCA B COIJJACHH C TeOpHel, HaMU y&e GHJIO0 COOGIIEHO
B ATOM SKypHAaJe.

B sakandeHde CUATaeM HEOGXOIMMHM BHPA3HTh HAllly HCKPEHHION
Gaaromapgocts M. M. Bopymko m B. A. [JazapeBy, IPHEEMABIIAX
CyUIeCTBEHHOe YYacCTHe B NPOBeIeHHH OIHCAHEHX OIHTOB.

Jleruarpaz — MockBa Tlocrynuno B Pegaxmiuw
J30H HHIIG 1 MDY 22 aprycra 1933 r.

UEBER DIE ERREGUNG VON ELEKTRISCHEN SCHWINGUNGEN
DURCH PARAMETERAENDERUNG

von L. Mandelstam und N. Papalewi

In der vorliegenden Arbeit wird eine angeniherte Theorie der
Erregung von Schwingungenin einem elektrischen Schwingungssystem
durch periodische Parameterinderung in Abwesenheit von eingeprieg-
ten EMK gegeben. Diese Theorie, welche auf den von H. Poincaré zur
Auffindung von periodischen Lésungen von Differentialgleichungen
angegebenen allgemeinen Methoden beruht, wird auf spezielle Fille
der Parameterinderung angewandt. Es wird die Schwingungserzeugung
(Erregungsbedingungen, stationire Amplitude u. s. w.) sowohl bei einer
sinusformigen Selbstinduktionns-oder Kapazitdtsinderung in einem
nichtlinearen (einen Eisendrossel enthaltenden) Schwingungskreis,
wie auch bei einer sinusformigen Selbstinduktionsinderung in einen
durch eine Elektronenrshre entdimpften System betrachtet und
diskutiert. In dem experimentellen Teil werden Versuche iiber Schwin-
gungserzeugung durch blosse mechanische periodische Aenderung der
Selbstinduktion oder Kapazitit beschrieben, welche im Einklang mit
der Theorie sind.
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