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HECTAUVIOHAPHbIE KOJIEBAHVIH 1IVIHAMVl"4ECKOVI 
CVICTEMbl C rACVITEJIEM 

Hf'YEH BAH .LIAO 
(Moc'Kea, Xm-1,01'l) 

(This paper has been p'ublished in: 
M3Becni:JI AKa;:i:eM1111 HayK CCCP MexaH11Ka NQ 4, 1965) 

Mccne.n:onaHHIO CTaU:HOHapHb!X KOJie6aHHH JJ:l1HaJ'vll1'-ICCKOM CHCTC~I LI c ra

CHTeJieM KaK D JIHHeMHOM, TaK l1 D HeJIHHeMHOH IlOCTaHODKC 6LIJIO nocnmn:eHO 

neMano pa6oT (c111., Hanp11111ep, [1-5]). He.n:anHo no.HBHJIHCL pa60TL1, n KOTOpL1x 

paccMaTpHDaJIHCb KOJie6aHHR yKa3aHHOH CHCTeMbl D TCX cnyqaJix, KOr .n:a Ha ee 

OCHODaHHe B03;:i:eil!CTDYIOT y .n:ap l1Jll1 cJiyYaHHOC D03~1ymeHHC (CM., Hanp11111ep, 

[ 6]). .llo CHX nop OTCYTCTBY!OT pa60TbI, IlOCDRmenHLIC l1CCJICJJ:ODaHl110 HCCTa

U:HOHapHLIX KOJie6aHHH JJ:HHaMH'-ICCKOH CHCTCMLI c raCHTCJie~J , Haxo.n:mn:ci1c.H 

no.n: D03;:i:ei1cTDHeM DHernnei1: CHJILI c nepe111e1-1HL!Ml1 YaCTOTOM l1 a~mJIHTYJJ:OM. 

B TO )Ke BpCMJI B JIH'repaType DLICKa3LIDaIOTCJI COMHCHHR, np11ro.n:cH Jll1 JJ:l1-

HaMH'-ICCKl1H rac11TeJIL KOJie6aHHH JJ:JIR yMeHLIIleHHR necTaU:HOHapHbIX KOJic6aHHM' 

l1 .n:a)Ke MO)KHO DCTpeTHTb npe.n:noJIO)KeHHC, '-ITO yCJIODHfl pa60Thl rJiaDHOM MaCCbl 

D CHCTeMe c rac11TeJieM KOJie6aHHM He ynyqrnaTCR, a yxy.n:rnaTCR. 

B HacToRmeill pa6oTe pacc111aTp11BaIOTCR HecTau:110uapHL1e Konc6a1111.H np11 

npOXO)KJJ:eHHH qepe3 pe30HaHC JJ:HHaMHYeCKOH CHCTCMbl c raCHTCJICM, KOTOpa.H 

HaXOJJ:HTCJI no.n: D03;:i:ei1:CTBHeM DHClliHCH CHJILI c nepeMeHI-Ih!MH YaCTOTOH l1 aM

IlJIHTY JJ:OM. TaK*e 113yqa10TCR D 1111neil!HOM 11 Hen11Hei1no111 cnyYaRx Kone6aH11R 

r JiaDHOM MaCCbl M D 3aBHCl1MOCTl1 OT 3HaYeHHM OCHODHLIX napaMeTpOD CHC

TCMLI, a HMeHHO, OT CKOpOCTH l13MCHCH!1.H YaCTOThl DHClliHCM Cl1Jlbl µ, OT OTHOlli

eHHR MaCCbl rac11TeJIR l1 rJiaBHOH MaCCbl ex = m/ ]\![' OT 3HaYCHl1.H KOorpcp11u:11eI-ITa 

TpeHHJI fJ l1 OT HeJIHHeMHhlX xapaKTepHCTHK ynpyr11x CDJI3CM (J' "(. Ha OCHOBC 

npone;:i:eHHh!X HaMH HCCJICJJ:OBaHHH 6LIJI nonyYeH Dh!BOJJ: 0 Il0J10)Kl1TCJILI-IOH pOJIH 

JJ:HHaMHYCCKOro rac11TeJIJI KOJie6aHHH, KOTOpa.H CKa3LIBaeTCJI D Y~1CHLlliCHl1l1 aM

IlJIHTY JJ: HCCTaU:HOHapHLIX KOJie6aHHH rJiaBHOH MaCCbl np11 npOX0)KJJ:CHl1l1 qepe3 

pe30HaHC KaK JIHHCHHbIX, TaK l1 HeJIHHeHHLIX CHCTeM. 

1. 06a3Ha~l1M CM8ll\8Hl1.H Mace M l1 m ( <I>ttr. 1) OT MX IIOJIOJ>K8HMM panHoneCM.H 

COOTB8TCTB8HHO ~epe3 y M Y, a CMJiy, c KOTOpOM rJiaBHa.H rrpymMHa (I<) 
,n:etlcTnyeT Ha Macey M, - ~epe3 R1(y). TipMMeM ,n:JI.H oTOM cpyHKUMM BLrpame

HMe 
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.IlorryCTlilM, "-ITO rrpyJKMHa raCMTeJIJI ( k) TOJKe lilMeCT IIeJililHei1:nym xapaKTep

lilCTlilKY Blil,Ua 

y 
'1 

Yo /vf lj 

0 

a 6 

Cf>ur. 1 

3.uecb x = Y - y - y ,UJIMHe1rne , rroJiy•-rneMoe rrpyJKMHOM racwreJIJI. 

l-IT06br Bbl.HBVITb HarJIJI,UHO ,UeMCTBVIe raCVITeJIJI KOJi e 6a1rni1: n HCCTa QlilOI-Iap

HblX peJKMMax rrpVI rrpOXOJK,UeHVIVI "-Iepe3 pe30HaHC, 6y.ueM paCCMaTpVIna'.l;'b 

rrapaJIJie JibHO ClilCTeMy c r aCJilTeJieM VI ClilCTeMy 6e3 raClilT8JllilJI, COIIOCTaBJIJIJI 

Mx .ZJ:BVIJKeHVIe rro.u .uei1cTnMeM o.ur-roi1: VI TOM JKe nnenmei1: CVIJihI. KpoMe Toro, 

,UJIH y .uo6CTBa cpanHeHlilJI Bbl"-IlilCJI8HVIR 6y .UYT rrpOlil3Be,UeI-Ibl ,UJIR .unyx ClilCTCM 

rrplil O.UMHaKOBLrx nyJieBbIX Ha"-IaJibHbIX ycJIOBVIJIX VI c O.ZJ:VIHaKOBhIMVI 3Ha"-ICHVIJIMVI 

rrapaMeTpOB. 

y paBHeHVIR ,UBVIJKeHVIH CVICTeMbl c ra.CVITeJieM VIMeIOT Blil,U 

( 1.1) 

y paBHeHlile ,UBVIJKeHlilH ClilCTeMbl 6e3 raCVITeJIJI 6y ,UeT 

d2 yo dyo 3 2 
M-d 2 + Kyo + 6- + /3y0 = Ev (t) sinB(t), 

t dt 
dB 

v(t) = dt , E = const. ( 1.2) 

YpaBHeHMH ( 1.1) VI ( 1. 2) n 6e3pa3MepnLrx rrepeMeHHhIX rrpMMYT Blil.ZJ: 

(1.3) 

(1.4) 
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llm1 y,n:o6cTBa 3am1CM 6y,n:eM onycKaTL HH,n:eKc 1 npM 6yKDax, T. e. 

coxpaHMM 3a HOBbIMM nepeMeHHblMM I1 napaMeTpaMM npe>KHHe o60JIIa'-IeHM5I . 

2. 3a,n:a'-Ia pernaJiaCb Ha 8JI8KTpOHHOM MaIIIMHe HerrpepbII3HOI30 ,n:ei1CTI3M5I "Tio.neT" 

nyTeM MO,n:e.nMpOBaHHJI CHCT8Mbl ypaBH8HMM (1.3) M (1.4). TipM MO,n:e.nMpODamrn 

8TMX ypai:rneHHM 3Ha'-IeHH5I 6e3pa3MepHbIX napaMeTpOI3 p M 77 6LIJIM I3bI6paHLI 

OnTHMaJibHbIMM ,IJ:JI.H CTaU:HOHapHbIX KOJie6aHMM no cpopMy JiaM , rrpe,n:JIOJ·KeH

HbIM I3 [l, 7], 
1 

p=l+ex' 
2 3 ex 

77 = 2 (1 + ex) 3 
(2 .1) 

lIJIJI yrrporu:eHM.H 6y,n:eM C'-IMTaTb, '-ITO MI'HOBe1ma.n '-IaCTOTa Dnemnei1 CI1Jlbl 

v(t) I13M8H5I8TC5I no 3a,n:aHH0MY JIHH8MHOMY 3aKmry, T. e. 

dv 
- = µ = const. (2 .2) 
dt 

q T06bI peaJIH30Ba Tb ua Marum-re 8JI8KTpI1'-I8CKYID cxeMy MO,n:e.n11' COOTI38T

CTI3YIDiu;yIO CHCTeMe ypanueuni1 ( 1. 3)' IIOTpe6oBaJIOCL I3bI6pa Tb MaKCMMYMbl 

rrepeMeHHbIX B MaCIIITa6e 100 B, a TaKJKe p.n,n: MaCTa6HbIX K08cpcpm.!J18HTOB. 

HM>Ke '-IHCJIOBbre 3na'-Ien11.n B3.HTbI ,n:JIJI cJiy'-IaJI ~L = 0.001, o = 0.03. 

TI 
I dy dX 

epeMenHaJI y, y = dt , x, x' = dt 

MacrnTa
6 

k _ 100 _ 100 k _ 100 _ 100 k _ 100 _ 100 k _ 100 _ 100 
1 - y* - 30 ' 2 - y'* - 40 ' 3 - x* - 30 ' 4 - x'* - 40 

TI 
I dy II dy' I dx II dx' 

epeMe1maJI y = dt , y = dt , x = dt , x = dt 
100 100 100 100 100 100 k - 100 - 100 

MacrnTa6 ku = y'* = 300 , k12 = y"* = 200 , k13 = xr* = 300 , 14 - xii* - 200 

3,n:ecb 3B83,IJ:O'-IKa o6o3Ha'-!aeT 3Ha'-I8HI1e nepeMeHHOM, COOTB8TCTBy10r:u;ee 

100 B, T - MaIIIHHHOe BpeMJI. 

Tipon3ne,n:eM 3aMeHy npeMeHn TaK, '-IT06Lr npou:ecc, Ha6mo,n:aeMLri1 Ha 

Mo,n:eJIM, ,n:JIHJICJI 200 ceK. 1I1rn aToro HY>KHO nnecTM Marnmrnoe DpeM.n T = bt, 
r,n:e b = 200µ/vmax· 

l1cxo,n:Hbie ypaBH8HI15I ( 1. 3) rrpeo6pa30BbIBaIOTC5I rrpM IIOMOIIIH I3Be,n:eHI15I 

MaCIIITa6oB I1 3aM8HbI nepeMeHHbIX 

~ ~ ~ 
z1=k1y, z2=k2dt' z3=k3x, Z4=k4dt' z5 = k5B, Z5 = k5dt 

I3 CHCTeMy MaIIIHHHbIX ypaBH8HMM: 
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dz1 
dT = £ 11z2 , 

dz2 3 3 2 · 
dT = 0:(£21Z3 + £22Z4 + £23z3) - (£24Z1 + £25Z2 + £25Z1 - /!,27Z5 srnz5) 

dz3 
dT = /!,31Z4 

dz4 3 3 2 . 
dT = -(1 + o:)(/!,41Z3 + /!,42Z4 + £43Z3) + (/!,44Z1 + /!,45Z2 + £45Z1 - /!,117Z5 srnz5) 

3,l.J;8Cb 

dz6 = 0.286 (350b) 
dT 

ku £ _ p2 k12 TJk2 
/!,11 = bk2 ' 21 - bk3 ' /!,22 = bk4 ' 

/!, - <5k12 fJk12 k12 
25 - bk2 ' £25 = bk3 ' /!,27 = bk2 ' 

1 6 

(2 .3) 

£ - "'(k14 "'(k14 k14 £ - Jk14 fJk14 ki4 
42 - bk4 ' £43 = bk~ ' [44 = bk1 ' 45 - bk2 ' £ ,15 = bk? /!,47 = bf;;~ 

l!JUI CI1CT8Mbl ypaBH8HI1M ( 2. 3) 6brna COCTarrnena MO,l.J;eJ111py101ml5I CMC

TeMa, 6JIOK-cxeMa KOTOpoi:i rrp11Be)J;eHa 1-ra <I>11r. 2 r )J;e Y Jf - yc11Jl11TeJ1L MHTC

rp11py10rn:11i1 YCM - yc11Jl11TeJlb cyMM11py10111.11i1 , III-! - rrancJlb HeJlmiei1nocT11 , 

JJY - rraHeJlb yMHOIBeHMH , CY - cpamrnBarorrwe ycTpOMCTBO , MY - 11crr0Jm11-

T8JlbHOe ycTpOMCTBO. 
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q T06bI peamBOBa Tb cpyHKlll1lO sin(}( t)' IIOTpe6oBaJlOCb l13I'OTOBHTb crre

u.11anbHbie 6noK11 CY 11 MY no cxeMaM, rrpe.n:nomeHHbIM B [8 , 9]. 
TiporpaMMa Mo,n:en11poBaH11JI n11Hei1Hoi1: c11cTeMbI ({3 = 'Y = 0) rrpecne,n:oBana 

cne.n:y10r:a.11e u.en11: 

(a) l13yq11Tb HeCTau.110HapHbie KOJle6aHl1JI r naBHOM MaCCbI n 3aBHCHMOCTl1 

OT OTHOIIleHl1JI Mace a= m/M; 
(6) 113yq11Tb xapaKTep HeCTaU.HOHapHbIX KOne6aH11i1 rnaBHOM MaCCbI rrptt 

pa3HbIX CKOpOCTRX l13MeHeHl1JI Y:aCTOTbI BHellIHei1 Cl1Jlbl µ; 
( B) BblHCHHTb BJ1HJIH11e TpeHl1JI 8 Ha MaKCHMYM aMIIJll1TY .n: KOne6aHHJI r namrni1: 

MaCCbI. 

Ha <I>11r. 3 rrp11Be,n:eHi.1 rrocTpoeHHhie no ,n:aHHbIM ocu.11nnorpaMM aMrrn11-

TY )l:Hbie Kpl1Bbie KOne6aHHM r naBHOM MaCCbI B JlHHeMHOM Cl1CT e Me ' )l:JlJI KO

TOpoi1: 3HaY:eHtte KOocpcp11u.11eHTa TpeHl1JI 8 rrpmrnTO paBHbIM 8 = 0.03. 9Ttt 

aMIIJlHTY )l:Hbie KpHBbie xapaKTep113y10T rrpoxom,n:eH11e qepe3 pe30HaHC CHC

TeMbl co CKOpOCTblO l13MeHeHHJI qacTOTbI BHellIHei1: CHJlbl µ = 0.001, µ = 0.004 
11 µ = 0.008. I1yHKT11pHaJI Kp11Ba.ff 0 rrpe,n:cTaBnJieT aMIIJlHTY .ll:HYIO Kp11ny10 

KOne6aHl1M r naBHOM MaCCbI B CHCTeMe 6e3 raCHTeJlR ' a KpHBbie 1, 2 ' 3 ' 4 
- aMIIJll1TY )l:Hbie KpHBbie KOne6aHHM r naBHOM MaCCbI n CHCTeMe c racttTe Jle M 

rrptt 3HaY:eHl1JIX OTHOIIleHl1M Mace a, COOTBeTCTBeHHO paBHbIX 1/30, 1/20, 1/10, 
1/2. 3HaY:eH11JI OTHOIIleH11JI MaCCbI a = m/ M nb16paHbI n IllttpOKOM .n:11arra3oHe, 

qT06bI BbIHCHl1Tb rrone,n:eHtte CHCTeMbI rrp11 ynen11Y:eHl1l1 MaCCbI rac11TeJ1JI . 

/J:j 
TS 

µ=0.001 

0 

IO µ=0.008 

A 
I I 
I I 

l :o 
I I 

I 
I . 

~ .. , 
I \0 

<I>11r. 3 

/~/ 
zo 

IS ,., 
I 0 I 

:~ 
O.IJ I Ii. ..1.; ~ 

<I>11r. 4 

Ha aMrrn11Ty,n:HhIX Kp11nhrx Kone6aH11i1 1 , 2 , 3 , 4 BHJJ:HbI ,n:B a p e3oHa H CH b I X 

Ill1Ka, xapaKTepHbIX )l:JlJI CHCTeMbI c raCHTeneM. Tio cpanHeHl1IO c Kp11n o i1: 0, 
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KpHBbie 1-4 MeHJIIOTC.H 6oJiee IIJiaBHO, Ha HHX II0'-1Tl1 He 3aMe'-laeTC.H xapaK

Tep 3aTyxaIOIJJ;.l1X 6HeHl1M (rro,n; 611eHl1HM.l1 IIOHHMaIOTCH l3CIIJieCK.l1 Ha Kpl1BOM 

rrepexo,n;Horo ·rrpou;ecca). B11,n;Ho TaIOKe, '-ITO Bee KpHBbie 1-4 JiemaT H11me 

KpHBOM 0, COOTBeTCTByIOrn;eil OTCYTCT13.l1IO raCHTeJIH. l\lf aKCHMYM aMIIJIHTY ,L( 

KOJie6aHHM r JiaBHOM MaCCbI B CHCTeMe c ranneJieM MeHbIMe MaKCHMyMa aM

IIJIHTY ,L( ee KOJie6aHHM B CHCTeMe 6e3 raCHTeJI.H B HeCKOJibKO pa3 13 3aB.l1Cl1-

MOCT.l1 OT 3Ha'-leH.l1M OTHOIIIeHHM Mace. I1p11 oTOM CJie,n;yeT 3aMeTl1Tb, '-ITO 

rro,n;o6HO TOMy, KaK oTO l1MeeT MeCTO B CTau;110HapHbIX pe>KYIMax KOJie6aHI1M, 

B pe>KHMax rrpoxom,n;eHHH qepe3 pe30HaHC MaKCHMYMbl aMIIJII1TY ,L( KOJie6aHHM 

rJiaBHOM MaCCbI TeM MeHbIIIe, '-leM 60JibIIIe OTHOru;eHHe Mace. 

Ha q>Hr. 4 rrpe,n;cTaBJieHbI aMrrJIHTY ,n;Hbre Kpl113bie KOJie6aHHM r Jiam-ro:tf Macchi 

rrpl1 pa3HbIX 36a'-leHH.HX KOocf>cf>11:u;11:eHTa Tpemrn, OTHeCeHHOro K rJiaBI-IOM Macce 

J = 0.03 (KpHBbie 1',1), J = 0.1 (KpI1Bbie 2',2) .l1 J = 0.2 (KpI1Bbie 3',3) ,L(JIH 

CJiy'-la.H, KOr,n;a CKOpOCTb .l13MeHeHHH '-laCTOTbI BHeIIII-IeM Cl1JibI paBHa ~l = 0.001. 
1113 q>Hr. 4 BH,L(HO' '-ITO B CHCTeMe 6e3 raCHTeJI.H lVIaKCHMYM aMIIJII1TY ,L( KOJie-

6aHHM rJiaBHOM MaCCbI cyrn;eCTBeHHO 3aBHC.l1T OT TpeHI1H J (CM. Kp.I113bie 1 '' 
2' ' 3') ' a B Cl1CTeMe c raCHTeJieM OH 3aBI1Cl1T OT oTOrO TpeHYIH TOJibKO He3-

Ha'-IHTeJibH O (CM. Kpl1Bbie 1, 2' 3' r ,n;e OTHOIIIeHYie Mace rrpl1HHTO paBHLIM O'. = 

0.1). TaKHM o6pa30M, pa6oTa ,n;11HaM11'-lecKoro rac11TeJI.H n HecTau;110HapHb1x 

pem11:Max rrp11 rrpoxom,n;eH1111 qepe3 pe3oHaHc 6y,n;eT 6oJiee acf>cf>eKTHBHOM 13 

MexaHH'-leCKHX CHCTeMax c BeCbMa MaJIOM Cl1JIOM corrpOTI113JieHH.H ,L(BH>KeHMIO. 

AHaJII13 rroJiy'-leHHbIX pe3yJihTaTOB rrp11BO,L(l1T K 3aKJIIO'-leHm-o, '-ITO ,n;11HaM11-

'-leCKHM raCHTeJib rrp11:ro,n;eH ,L(JI.H yMeHbIIIeHl1fl KOJie6aHl1M B HeCTaU:HOHa pIIbIX 

pem11:Max rrp11: rrpoxom,n;eH11:11 qepe3 pe301rnHc. 

B rrporpaMMe Mo,n;eJI11:ponaHHH HeJI11HeMHOM c11cTeMbI, KpoMe rrepe'-IMCJICH

Hhrx ,L(JI.H JIHHeMHOM CHCTeMbI 3a,n;a'-I, OCHOBHOe BHHMaHMe y ,n;eJIHJIOCb BbIHCHeHHI-0 

crreu;11:cf>11:'-1eCK.l1X oco6eHHOCTeM, B03Hl1KaIOrn;Hx rrpH HeJil11IeHHOM xapaKTep11c

Tl1Ke rrpym11:l1, B '-laCTHOCTH, BbIHCHeHHIO BJil1flH.l1fl HeJil1HeMHOCTl1 rrpy>KYIH Ha 

MaKCYIMYM aMrrJIHTY ,n; KOJie6aHHM r JiaBHOM Maccbr. Bo l3cex o6cJie,n;oBar-rnhrx 

CJiy'-la.HX HaJIH'-IHe B11:6porac11:TeJI.H rrpHBO,L(HT K 3Ha'-IHTeJibHOMY yMeHbIIIeHHIO 

MaKCMMyMa aMIIJIHTY ,L( KOJie6aHHM r JiaBHOM MaCCbI. 

TipH MO,L(eJII1pOBaHl1l1 HeJIMHeMHOM Cl1CTeMbI OT,L(eJibHO paccMaTpHBaJIHCb 

,L(Ba CJiy'-laH: a) >KeCTKafl rJiaBHafl rrpym11Ha (/3 > 0) B CO'-leTaI-rnH c meCTKOM 

(r > 0) l1 MflrKOM (r < 0) rrpy>KHHaMM raCMTeJIH; 6) MflrKa.H rJiaBHafl rrpym11Ha 

(/3 < 0) B CO'-leTaH.l1.l1 c meCTKOM .l1 MflrKOM rrpy>KHHaMH raCHTeJI.H. 

HeKOTOphre pe3y JibTaThi MO,n;eJIMpoBaHMH HeJimie:iii:Ho:iii: c11cTeMLI rrpe,n;cTa

BJieHbI Ha q>Hr. 5. Ha q>11r. 5,a rrp11:Be,n;eHhI aMIIJIMTy,n;Hbie KpMBLre KOJie6aH11:tf 

rJiaBHOM MaCCbI B. HeJIHHeMHOM CHCTeMe c M.HrKOM xapaKTepHCTl1KOM rJiaBHOM 

rrpy>Kl1HbI, a Ha q>l1r. 5 '6 aMIIJIMTY ,L(Hbie Kpl1Bbie KOJie6aHl1H r JiaBHOM MaCCbI 

B CHCTeMe c >KeCTKOM xapaKTepl1CT.l1KOM rJiaBHOM rrpy>KHHbI. 3Ha'-leHl1fl oc

HOBHbIX rrapaMeTpOB Cl1CTeMbl Bb1611paJil1Cb TaKl1Ml1 me, KaKMe l1CIIOJib30BaJil1CL 

rrpH MO,L(eJIHpOBaHHl1 JIMHeMHOM Cl1CTeMbI. 3a 3Ha'-leHl1fl KOacf>cf>11:u;11eHTOl3 rrn

Jil1HeMHOCT.l1 B3HTbI '-IHCJia j3 = ±10- 3 , r = ±10-3 . Ha oTMX cf>11:rypax KpMBhie 1 , 
3' 5 xa paKTepH3YIOT rrpoxom,n;eHMe pe30HaHCHOM 30Hbl co CKOpOCTbI-0 l13Me

HeHl1fl '-laCTOTbI BHeIIIHeM CHJibI µ = 0.004, KpHBbie 2 , 4 , 6 xapaKTepl13YI-OT 

6oJiee 6bICTpoe rrpoxom,n;eHMe pe30HaHCHOM 30Hbl co CKOpOCTbI-0 l13MeHeHHfl 
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-y:acTOTbI µ = 0.008. K pMBbie 3, 4 - aMIIJIMTY ,n:Hbie KpHBbie KOJie6aHMM rJiaBHOM 

MaCCbI B CMCTeMe c raCMT8JI8M, MM8IOW:MM MJirKYIO xapaKTepMCTMHKY (r = 
-10-3)' a KpMBbie 5 M 6 - aMIIJivITy ,IJ:Hbie KpMBbie B CMCTeMe c raCMT8JI8M' 

MM8IOW:MM meCTKYIO x apaKTepMCTMKY (r = +10-3), r,n:e OTHOIII8HM8 Mace rrpM

HJITHO paBHbI M 0: = 0.05. 

a 

15 p=t 0.001 

0o.s f. z .' 6 v . n 
<P11:r. 5 

Hen:vrHeMHOCTb rrpymMH BHOCMT He TOJibKO Ka-Y:ecTneHHbie M3Me1-1eHMJI n 

Kap- TMHY ,n:BMmeHMJI CMCT8MbI [1 OJ, Ho 11 oKa3brnaeT cyrn:ecTBe1rnoe BJIHJIH:vre 

Ha MaKCHMYM aMIIJIHTy,n: KOJie6aHMM rJiaBHOM MaCCbI. Tipn COIIOCTanJieHMM 

KpMBbIX Ha qmr. 5 cpa3y BH,IJ:HO, -Y:TO B H8JIMH8MHOM ,IJ:l1HaMH-Y:8CKOM CHCTeMe ra

Cl1T8Jib, l1M8IOIIIl1M rrpyamHy c MJirKOM xapaKTepMCTMKOM, B M8HhIII8M CTerreHM , 

a raCMT8Jih, MM8IOIIIMM rrpM:tKMHY c meCTKOM xapaKTe pMCTMKOM, B 60JILrn:e:l1: 

CT8II8Hl1 CHM:tKaIOT aMIIJIHTY ,IJ:bl KOJie6aHHM r JiaBHOM MaCChI rrp:vr rrpOX0)f(,IJ:8HMl1 

-Y:epe3 pe3oHaHc . HaM60JihIIIMM a¢¢tj)eKT raIIIeHHJI HecTau,:vroHapHLIX KOJie-

6aH:vri1 rJiaBHOM MaCCbI B paCMOTpeHHhIX CJiy-Y:aJIX ,IJ:OCTMraJICJI B CMCT8MC c 

MJirKOM xapaKTepMCTMKOM rJiaBHOM rrpy)f(MHbl B CO-Y:eTaHMM c raCMT8JI8l\I. 

MM8IOIIIMM rrpy)f(HHY c :tK8CTKOM xapaKT8pMCTMKOM. 

I13 rrpoBe,n:eHHOrO MCCJI8,IJ:OBaHMJI MO:tKHO c,n:eJiaTb BbIBO,IJ: 0 IIOJIO:tKMT8JILHOM 

pOJIM ,IJ:MHaMM-Y:8CKOro raCMT8JIJI B H8CTaIJ,MOHapHbIX KOJie6aHMJIX np:vr npOXO)f(

,n:eHMM -Y:epe3 pe30HaHC KaK ,IJ:JIJI JIMH8MHhIX, TaK M ,IJ:JIJI H8JIMH8 MHbIX CMCTeM. 

ABTOP 6naro,n:ap11T B. 0 . KoHoHeHKO 3a pyKoBo,n:cTBO pa6oToi1 M u,eHHhIC 

yKa3aHMJI. 
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DAO DQNG KHONG DUNG CUA H~ DQNG LlfC CO BQ TAT CHAN 

C6 kh6ng it cong trlnh (xem vi d\1 [1-5]) nghien cuu dao d(mg dung cua h~ d<;>ng l\fC 
c6 b9 tat chan trong ca trncmg hqp tuyen tinh va phi tuyen. Cach day kh6ng lau xuat 
hi~n nhung cong trlnh, trong d6 dii khao sat dao d<;>ng cua cac h~ tren trong nhii'ng trn&ng 
hqp, khi c6 tac d9ng cua va ch9-m hay kich d<;>ng ngau nhicn (xem vi d\1, [6]). Cho den 
nay chtra CO nhtrng Cong trlnh nghien CUU dao d<)ng kh6ng dung cua h~ d<)ng l\fC CO bQ 
tat chan dtr&i tac dl,lng cua l\fC ngoai v&i tan SO va bien dQ bien thien. Trong khi d6 CO 
nhii'ng cong bo dua ra nghi ng&, li~u be) tat chan d<)ng l\fc c6 lqi hay kh6ng de giam dao 
d<)ng kh6ng dung, va th~m chi c6 the g~p nhii'ng phat bieu rang dieu ki~n lam vi~c cua 
khoi ltrqng chfnh trong h~ CO bQ tat chan d<)ng l\fC khong nhtrng khong dtrQ'C cai thi~n, 
ma con b! xau di. 

Cong trlnh nay xet nhii'ng dao d<)ng kh6ng dung di qua c<)ng hu&ng cua h~ d<)ng l\fC 
c6 be) tat chan dao d<)ng du&i tac d<)ng cua h,rc ngoai c6 tan so va bien de) bien thien. 

Dong th&i cling xet cac trn&ng hqp dao d<)ng tuyen tinh va phi tuyen cua v~t khoi 
luqng chinh M ph\J. thrn?c vao cac tham so CO' ban cua h~, d6 la toe d9 thay doi tan so l\fC 
ngoai µ, ty so gilra khoi h.rqng b9 tat chan va khoi h.rqng chinh Cl'. = m IM' h~ so ma sat 
8 va cac d~c trung phi tuyen cua cac lien ket dan hoi /3, I· Tren CO' s& nhii'ng nghien ClrU 
cua chung toi dii dua ra ket lu~n ve vai tro tich eve cua b9 tat chan d<;>ng h1c c6 tac dl,lng 
lam giam bien d9 dao d<;>ng khong dung cua khoi luqng chinh khi di qua c<;>ng hu&ng cua 
h~ tuyen tinh cling nhu phi tuyen. 


