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I. BBelIeIme 

3a,Itaqa BWillOJIemm He'YCTofttnrnax: ,rçBIDItelU!R ( arrpanropon JIopeH
~) aBTOHOMHHX ÓRnHHeHHHX nRH~ecKHX cnCTeM H ~HaMH~eCKHX CHC
TeM, nOpOJK,IJ;aeM1lX CHCTeMaMI:'l OóHKHOBeHHHX .IU'I<IxPeiVHlWaJlhHllX ypaBHelillii 
c 8HarrHTH~eCKoii rrpanOH ~acThro, HanaranaCh B • TaM paSpaÓOTaHH 
anropRTM1I XIX BbrlHCJIemm c nOMOIl\:bIO MeTo.n;a pa3JIOJKemm B pan TeibIOpa• 

ABTOHOMHaR: ó:wnmeHHaR: ,I(IDlaMlI~eCKaH CHCTeMa onacuaaerca Cl'IC
TeMoii ypaBHeffiti:t 

<p = OCfJ + B(<p' CP) q:>eo) = (f' o , (LI) 

r.n;e <P E Rq , QERqx li n B(lP,CP) eCTh BeKTop-cTo~óeu q 
KBa.n;p8TlrnlliX ([lopM 

'Çl (J ,
B (tP, 'P) == ..L BI" 'fl <f.J' (B~i f R r= il' "/ q), .r 

(~f ' 
l,i = 1,"', q 

AnropltTM BJflHOJIeHIDI .n;BIDKeHIDI CHCTeMtl (L, I) COCTonT l'IS OJIe.n:yro
Il\en CnCTeMH peKYPpeHTHHX ypaBHeHHA: 

<P lt+ft ) = .f CmlUftrn. -+ 0L t!-) _, lpCO) =- lfo 
h1=o 

C""+i tt)::. _i_ (AC.-nlt) t? (C I< t~), c." _" lil)) c., Cf) =- <PCf) , (l.2)Ill+t. ". _ 

j1J(C k t~),Cm_~U"J) =L;2, &~' C~ Cf) C~_ k(f) , 
:/~= t, .. " q 
/(:0,4./"",,,, D 

* r.n;e L - crenens annpoKcm.mpyDItero noaaaoaa, f\.. - mar aarerpzpo
eo li"" 

BaH:IDl, 0LC~) = ~(t\1lHf\. - OCTaTOK psma ,1tBIDKeHIDI.
l.+l,

B cone e OOmeM cny~ae ClICTeMa c aHaHlITlI~eCKO~ rrpaBO~ ~CThID 

MOE8T C&Tb npe.n;CT~eHa B ~e 

q,=t(~) 1~(O):'cpo, 
o" ~ O(l" .. ,o(k ("

rC<.P) =ar + L..J LJ ar TO( '. ,<.p~ ,f 
k.=i a(.l=L, ...,q :1 I( 

(1.3) 
o(t =i/ '" Cf 

aO ao{l,. ,,/ot~ r o 
r, r ~" r= 1." "/ q , 

O~'\C!h'.tlt uu~.it \~i1crarryt \ 
ii!e~mx 5CClrel\OBlml'~ , 

6V1b fU' 1(~TEK A 

i 



AnroPHTM BHtmOJIeHIDi ee ,IQ:JmteHWl :HM8eT mut
 
L m.
 

«JC-t+ t.J =~ Ltnti-) ~ -4- DL LV I «>(0)::. (('0 ;
 
Yl'\~D N
 

Cf' tt) = _1_ L Z a.OI.f. f· .. ,o/te. cO/s. (H ... <:0<1( ttJ I 

rl'\-H. n1+ t ,.. si, s~ 
K={ O<i.=!, ...)'f (1.4) 

o(l'=!""'Cf 

5 1+ " ,+Sk= m 

(o·(t).::'fet), (1.lt--):fl({l(+J), r':!, ...,q) m:.1.,:l., .... 

B rrpeMaraeMoi pa60T8 MI:i ,n;a,ruIM OueH~ tIJIeH8 OCTaTRa OI. l.{--) 

aa KWr;ItOM mare HHTerpJ2tpol38Hm1. TO'tllIOCTH BHTmOJIeIDm ,lJ,BDeHIDI na 38

~OM HHT8pBanB Bp8MeHH li COOTHom8HHH ~ Bu60pa B~ L B ~ 
B 3aBRCHMOCTB OT Ee~aeMOa CT8rreHH TOqaOCTH BUqn~eHRH. 

2.	 OueRRa TOlfiiOCTR BWGlQJI8HM JrnwWi3 li B1l6op naRã:'ieTR9B 

SJIropRTMoB 

.nna orwHIGI TOlIHOCTH BHtmOJIeImJl ,u;mmelmA aBTOHOMHHX 6wnmeit

ma ;JijIHaMIdtleCRHX OBCTeM c rrOMOII{DlD aJIro~HTr (1.2) M!l'6y,n;eM ac
nOJI:&30BaT:b MeTO,n; MroKopnpyBlI{RX pa,nOB -7 • OCHOBHBJi ~eH MeTo~a 
CTpoHTOJI aa rrOHSITIDI OTHomeHWI Ma&OpHpoBaHrol. 

. q 
• Qnpe.n8JIeHH8. 113B8CTHO, tITO B8KTOpll qiyHKmm f (q:» JII F(<f» • <f€ C • 

rMOMOp:liHH8 B TO'tIRe ~o , HaxO,1T)iTCJI B .oTHomemm MaXOpllPOOOIDm f-< F 
B TOlIKe <f0 • eCJm ,WIJ! B08X COOTBeTOTBYDItRX KO~eRTO:B TeitrIO
pa acif.,. ") d\( <PYHIW;IDI f II Aol.i, . ..)0<.", <pyHI-tIllUI F B TOlllt8 

I'"	 r o( o/. o( ~ 
lfo BI:lII0JIHJi8TOH H8paB8HOTBO Ia./,'''·) "\ ~ A/"'" K 

( r = 1••••• q ). 
OCHOBaHHaM MaTO~ HBKff6TOH CH8~88 YTB8~8HH8 B ~8CO~8C

ROM ,ItOKSSaTeJI:bCTBe T80peMli KoImI - KoBaJI8BCRoit /3.5/ 

JW. r. ECJm ,IJ,1IIi Sa,n8tI lWlIlB: If:: f(.(') (Cf (O) ::. <P0) 11 

'ÍJ ::: F (q» (Y"CO) =,*,,0) mmm MeCTO COO7:HomeHHfI f-< F 
H 'f'0 -< q,'0 B TolUte -t = o , TO H pemeHB6 lp-< ~ B t-:: o 

MWItOpRp~ ~ MOJKeT 6UT:b BH6paHa pa3JllI~ nyTflMR. MH-
ImMBJIDHaR: MaJltOPRPYlW(WI <pyHKnRFI F mmeT TaIm8 RO~eHTIi: 
~ .. ai ~ o{ ILA/"'" '" = Itl , •.. "	 ". ].tJ.rJI mITerpBpoBaIDm lI6WlOPJiIPYnn81 CHOTer 

2 

Ma B KB~TYpax ~8~8Te~nHO nocTpoHTn WYH~ F c To~eCTBeHHO 

paBHHMH np8BHMJa: 'tlaCT.ffMl.I ypaBHeImit. 

)lJm OueHR1I K09<I$tJ.l:t{8HTjB creneaaoro pana MIl MOJKeM rrpHMeHIlIT:b 

CJIe.nyKlIqee Hep8BeHCTBO KoJmI 8/: _ 
JWMMa 2. EOJm creneaaoã pH,n ~(Z)= 2~~2n", CXO,IJ;HTCH D Itpy-

J\1:O 
re \21 < f n npe,nCTaBJIJIeT B HeM WH:ttmm If'Ui!J • MOp;yJIn 

soropoã BCe BpeMR: M8RDme M, TO RMeeT MeCTO H8paB8HCTBO 

M 
IC",,\ ~ fl1'\ 

1fB:J1t8 C rrOMOII1DIO JIeMM I II 2 Mh[ ,Ila,n;KM oueHKY TO'llHOCTR BlflHCJIeHIDI 

~mteHIDl CHCTeMU (r. I) no aJIropmTMY (1.2) B SamWHrvIOCTH o~ BeJ!lrlmIlli 

mara mr'l'erpnpoBaHIDI ~ II creneaa armpoRcH~!pyIOO{ero rrOJmHOMa L • 
BBOmIM 0603H8tIeIme I(fei->\:: max I<.fl"l·f-) I • 

i 
~opeMa r. IIyCT:b l.p(t) - ,ltBDeIDIe CHCTeMU (L 1) B MOMeHT i . 

I!yCTn, nanee, M H o: - rrOJIODTeJIhHHe T.IHCJIa t TaIWe, tITO 

M>eX ~ Ilf (t) I • IIOJIOmIM 

'1 
a::: ma x 2 IQri I	 I 

r- i == L 

b = mu x: t IB~i I I 

r i,i:: L
 

I o M (lH· bol )
,CM) = ~ t'n. _ 
(2.1)

O{(a ... bM) 

Tor,n;a ,1J,JUI mo6oro	 t <: f (M) p.ll.It 
00 

tPet+ ~U::: Z em (t.) ~m	 (2.2) 
m- o 

CXO,IlBTc.st li lIBJI.R:6TCH 3H8tIeIDIeM ,IJ;:BUeHIDI CHCTeMll (I. 1) B MOMeHT i ·di. • 
ilpn 3TOM Ro~~eHTH H OCT8TOR ~a (2.2) y,n;onn8TBoprour HepaBeHoT

BaM 

M
ICtn lt) I ~ f!t1eM)	 (2.3) 

l. {00 M..1I~ (\,lO~m\ ~ 
(2.4)L+1 1- L\ 

rne A -= ~:"'t) . 
~~~. MImMMaJ!:bHaJ! WHKIJ,WI, MWltOpHPYElIlaR: npa:BY.IO 1ffiOT:b 

CMOT8MI:l (l.I),RMBeT B~ 
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F (f)= Q a, + B(f),9) , 

r,Ite Qtl=IQri\' Bca,6)=.L, IB~il . r ..1.,/= 1....... y q
 

TorÃa no JIeMMe I romseHH6 <f(! ) ClICTeMIl (I. I) B lWOMeHT t 
MB&opHpyeTCH pemeHHéM CHCTeMH 

Q::. fl&)., 8t l{-) :: · · · :: B~ (f-J:: 01.. • 

PaCCMO'l'pm4 ClICTeMY c TOJmeCTBeHHO paBllIDm IIpaBIDIH tIaCTSIMH 

'\J=o/(c.l+b~) \P(·H=.' oê , (2.5)J 

C na~lItDJ) mm.YIWJm' IlO HHJ4eKCaM KOe<t$dUWeHToB Telnopa ,ltO.KWieM, 't{TO 

6lt)-<. '+'tO • 00,. m. .. , m 
, IlOJIODM a (t+~.J = LJrn~H ~ II \fJL*+l) = ~ erntrJA, 

r ~=O M:O 

IIpn m ::: I II WUl JmÓoro r = I, ••• , 9 RMeeM 

q ..
 
r L ~ li 1 b j -
J (t) - IQ .\ a( + IB I IX ~ a ol + o( = e. (i J • 
i - , rl r ~ 

i t .. = (./~=J.r·'lq 

IIpe.IÇlIOJI~. 'tl'l'O wm scex } ~ tn cnpaB6,wmBH H6paB6HCTBa 

r'
di H,) ~ ei LV • (2.6) 

Tor~,lIi1IJi m + I De6M 

q .' 

d:+ll{-):: ;~~ (~IQ",lcl~(H+.~ IB~~IC~(iJC~_k(tJ ~ 
l: 1 l,[= LI <:» €f 

K: Oli, .." tn 

~ ~+( ( ~ " I Q"i 1e.,."H) + L l!~'1 €I( {t)ern _k [() ~ 
I.=1 II i: L,. ", Cf 

J(::; 0/oi/· "} tn 

4 

~ _l._ (ae'h,dJ + b.2: €i::, tt) €11'1-IC (t») ::e + ! (-tJ• m 
l'Yl+i I:::O,lj'''/1'l''\. 

TaKKM oÓpaaoM, COOTHomeHHe (2.6) cnpaBe~o ~ Bcex ~eRCOB 

Koa<MlHrmeHToB Tel1Iopa. OTCD,It8 \f(i-).-< Ba) -< y..'(t). 

Peuenae ypaBH8Im1I (2.5) TaKOBO: 
\.jJ 

~ (41):: ( d ~ •
J õ(Gl+b,,) 
« 

OTClQJ.tS (2 ..1) JrBJ.U!eTCJI pemeillIeM YpaBHeHmI (2.5) IIplI 4-'::; M • Ilo
3TOMY ,lI;1I.fl .mo6oro -A, < f (M) ps:fJI; lf (t + A.) CXO~TCJI. IIPH TOM 

em LtJ ?: O , TaR &aR CC~ O 11 b~ O. CJIS,ItOBaTeJIl>HO, M=. rtr.:tX lo/Ct.IJI. 
Tor,n;a as JleMMU 2 BllTeRaDT COOTHOmeHHH: 121=fCf4J 

. ~~.
Iem (·H I ~ em L~J ~ (~(M) 

OTCIO,IJ;8 .IVIJ! OCT8TI<a Pff,1.{a (2.2) HMeBM o~eH.KY 

00 00 00 L+ L
IE Cm(t)~~1 ~ L ICrnct)\~m ~ MI,(1: rn 

:: ~
 
l+i L-+!. LH. feMj 1._..1
 

TaR l\8K b. < r. TeopeMa ,n;OKa3aH8 • 
.It7m orpaaaxeaaoro ,I:U3ImeHIDI CnCTeMhl (I. I) c nOMOlll:bKl TeopeMU I 

Mli llOJIYtIHM OIJ,eHK,Y TO'tffiOCTH aro BW:mCJIeIDm H8 JfID60M mITepBaJle apexe

HlI. 

lE!'stt!eMa 2. IJycT:D ].@mIeIme Cf (f) , CBCTeMh[ (LI) orpaaaueao 

na illITepBaJIe t::. 0-7 t', f '> o - rrpoH3IlOJI:óHO 3a.MHHoe ~1aJIoe 

IlOJID.lKHTeJI:DHOe 'tfiICJIO II Ct( ~ I<{'(-t) I '-f- ~ na mITepBaJI6. IJyC'l':DI naaee , 

lf'*' (t) - ee COOTB6TcTByDlt6e .u;BDeHH8, BWll!CJlHeUl.Üe no a.JII'OpHT~ 
(1.2) • IIOJIOJKHM 

di. = t\'\C1X 10.1"11 J
 

r,Y q

i-I l' 2
 

b l :;.l"I\~X 1.L IB~vl + 2IB;~1 +_~ IB/ I j 
t, \I I: { J;o ~ To t 
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Ms YCJIOBWI Icr(H I+ s s o( na BoeM IDITepB8JIe t = o-:-'L 
HMeeM 

i.L ill H q ~i 
I~/-t+s) I~ IQt'V I+ ~ 'Br lo( + .2 tBt loi + ,2: IB.. 1o/. ~ C{f + bf.ol (2.II)

l=l '4~~+~ 
~ scex r) 'i = I •..••q • 

pelO = exp ~(ai. +})S.o()9 R). PemOHEe Y'paBHeHWI (2. ro: pasno p9meIDIlO HHTerp8JI:DHoro ypaBHeHWI 

1 
s 

Tor,na 9 C7m lII8r HHT9rpHpoBaHWI t II OT9n9HD annpoXOHMl1pyID 8(i-+s) = 6'c-{-) + Jrlt+SJ ~H++~J Jv. 
uiero nOJmHOMa L y,n;OBJI9TBOpaDT H9paB9HOTBaM o (2.12) 

IIOJIaraeM 

""- < f (M) =1. .fI'\, M ('l + bo{ ) (2.7) \ 8 (t+S) -=. 6'(·0,
~ o<. (a + b M) 0 

S 

l+L l!-~) ~ êln + ! ({+S) =) rct+U) 8'll'\(t+u} ti".i1 ~---
N-i (2.8) oM2, pt(.ft) 
1(.-0 IIORaJlt9M. tITO PH,IJ; 

r,ne M > eX ,- N~ ~ re 4=~ , TO 
{'CM' o'" 

2: 9ty\ (t+~J (2.13) 
Ilflt)- 41* L+}I ~ s ' .n;mI Boex 1:=D/-l, ... , N~. (2.9) n'\=o 

paBHOMepHO OXO,IOITOH. Tor.n;a OH Im.7IH9TOH pem9HHeM YpaBH9IDm (2. I2). 
lIpRA3ATWCTBO. li3 YMOBBSl T90p6MH II lIO T90peMe I CJ19.nyeT, O'll9BH,ItHO. lITO 

lI'1'O OOOTHOm9D11 (2.3) R (2.4) RMeI7r M90TO ,wuI B09X CfetJ na mI
IgoH-+SJ l~ ~(K).T9pBaJ19 t: O ~ 'r. KpoMe TOro, 90JIB ,{ <p(fJ-~*H)1 ss , TO Ol;fH HMe

m .mOTO R WUl 'f~cH. 
YlIHTHBWl (2.11), HM99M o~HKY ~ ~1l.{ +S)llP9,IttIOJIODM, ltTo B MOMeHT -t= I<.t. 1IM99M oneHKY 

5 S
h«i) \=''f(H- 4'~aJ I ~ ~ l~J • 9IJ,eBBM B9.lIFDtHY ICP{t~~J -~* (i + "-J I • s )lr(t+\)6l t JIJ u ~ 1Ial+~lol 6(~JHiIJ\)-,
llorpellIHocn BIl'tlI9J161DUi B MOMeH'l' t + "" olIpe,n;e.mteTOH OTMOB9HB9M 

19i1t+s)1 

Q(f + ",-, OT JtBD9HBJI, Bli8HBaSMUM B03MYlIt9HB9M 6'fi' B MOM9HT o o 
rne aoe 8JI9MeHTll MaTp:IlUH H .H BeKTOpa 1 paBIDI 9~:ue. 

l
i , 11 OOTaTROM paaJiememm B PH,IJ; no ~PMYJl9 (2.4). 

OTOlO,It8BaPBaI4WI OBOT9MH (I. I) H8 HHT9PB8JI~ l f , t + ~) HM99T BB,I{ 
S 

[l)i li+sj I ~ blKJ (as. + b oL)'1 ~d~ == &(K, (ai + bf.olJqS •9H+sJ = rH+-~)EH-t+s) 8ltJ,. 6Ít) 1 1

o(2.10) 
l Ilpe.IQIOJI~, 'lITO .n,7I.R: H9KOTOPOro m D9,eM o:ueHKY 
~l 

r,It9 9Jl6MeB'Í'H IIl';PBIUã r li -+- ~) o~~.ItBJIHlJTQH RB.R 

I,
 
(la +bia()qs)m
 

I G t~+s)1 ~ bq:::.)-....:....{ _
ç" (~+S) =~ {2: 01'"i~C: + L, B'/cp(Cf..) '" l'r\ I. (2.14) 
í J'::; 1, .. " a Cf= CPH+SJ 

Õ~\I i::. t c:~ f to = 
Tor.n;a WUt I't'\ +1 UMe9M'i,! " ~
 

- (O '" LY fi ~ ~l' 
s
 

- 1'")/ +.~ Br- <f>c: ... 2Br 4'" +.L. Br~) Iem (++\J I 4 ) Ir (t+\)) 9n:Ct+ \) Id" ~
 
l~t j'=Y+f 1<f>=~lf+S}
 o 
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S m 
(lQl-i·bteX)q\)) 

::$ jI (Qi +btol) Ó(~) HI I du- 6, 
lJ\1 o	 . 

m r l S 
<: DU.) {(ai.-+bfolJq) (,tom, ~ (C ai. + PLoI. )QS ) "'·H- 4. .... )V a.\) =OlK)-----

'M', O (m + i)! 

TaImM 06paSOM, IIO HH.U.YKTnHoMS npemtoaoaeaan oneasa (2.14)
 
onpasenaaaa ;IJ)!fl scex m •.Torna ;rr;m psr.,na (2. 13) IIMeeM
 

m 
00 00 00 ((ai+bto{)qS)

IL 6"Jl-+S)\ ~ 2: IQ.... (~ ... c;)1 ~ 2: 6(K)' =õéKJexl' (~i. +bf'l)qs). 
"":0 Ill::O m:;o ln ! 

CJIe;n;OBaTeJI:bHO, ps:r;n; (2.13) smJI.R:eTCH OTRJIOHemIeM OT ltBIDit6IlliSI B MO-

MeHT t+s ,Bli[3ImaeMUM B03MYmSJilieM 6'C+). OTCIO;n;a B MOMeHT t+it. 
l:IMSeM 0IJ,eH.KY wm OTKJIOHSHH.l1 

I G(t-+R>/ ~ 0(1() F(~) • 

yqnTHDaH H ocTaTOK paanoxeHlUI B ~ IIpn B~cneHHH ~EEeHRH B 

'MOMeHT t + R.., 1I0JIYtmM 

MÂL+~ ('v1.1 L+l 

I<P('f+K)-<p'*(-t+l)l~ IGc!-+-R)I +- := b(;(JpcRJ+ --. (2 T5)
i-4 1.-6 . 

lia nepsoa mare BHtmCJIeIDUI, T.e. t:::: ~ , Ou;eHRa IIorpelllHOCTlI 

BHtmCJIeHRlI Orrpe;n;eJlJI8TOH HepaB6HcTBOM (2.4): 

• Mn L+!
 
ICPd~.) -te *C:f'd J ~ bU.) =- 

r , 4 

IIps,n:rrOJIOJIaIM, 'tITO B MOMeUT t z: n.R. RMeeT MSCTO HepaB6HcTBO 

L+! l ... t n.. 
]i ~ M4 M,ó '" K:Im

't"«n+ i)-RJ-<t' {(n+L)fl)1 ~ ()(t\) p(~)+ -- = - L..t P (-li) • (2.16)
1-4 1_4 1(::0 

I 

Tor.nB B	 MOMeHT t = (n+ 1) ~ 110 (2.15)' lIMeSM On:eHKY 

M~L+t MAL+t n, 

\4'ICt1+i)f,. )'-<f>*((tl+l.)f.) I, bo'\) PeR) + --.:: -- L p~ (~) 
1_Â 1._4 k:O 

T,aICllIM: 06pa30M, c rrOMOI!UJlO mI,D;yKmm IIO n OU8HRa (2.16) cnpasen

JIHB8 ;JJ;Iil ncex n = I, ... N ,8C.Jm MbI BllÓHpaSM I.. l1l:3 HepaB8HCT

Da 

8 

L. ~ N~! 

~	 2., "((id ~ ~ 
L; A I(.~ o 

KOTopoe aKBHBaH8HTHO (2.8). TeM CSMHM cripaBe~H H HepaB8HCTBa 

(2.9). Teop8Ma ;n;ORa3aHa.t 
~.	 PaCCMOTpHM: c~cTeMY JIOpeHIJ,8 

4'.i, =- lO~! -t,1.0 Cf,? ,Ir
\:. . .	 (2 17) 
( ~ 4',2 = ~ S'Pt. - Cf,2. - <fi '1'3 "	 • 

< I
I ~~ =- -lCf1 + CPi ee;t 

. t c IialI8JlLHHM yan:Olm9M ~(O):;:o • 'Pz(O) = t , ep~(Q) .~ O. H3BeCTHO, 

1ITO TaROS ,D;:BmlBHH' ~8TCSI C'rpaHHHM a'l"l'paR'rOpoM aa HeKOTopoJj KOMIIaRT
, " HOM MHol'OO6@smt 9, IQ • 'IIPH 9'1'014 \ Cf'H) I .... , < ro , IIyCT~ UH XOTlDl 

BHtmCJIHTD ero 00 orerrensn TOlUiOOT. -$' == IO-Er• BHóBpaeM, o( =.50 l!, 

, 'M = 103. 
Bwmomm cOOTBeTO'rBYIJIOd8 KOacIxPtnaeHTB.B Teopeuax I 11, 2 .IWI 

.l i 
< ~ 

CHCT8M1l (2.17), 1l0000tmM 

a. =29, b = I, at,:: 28,. t1l ::& I, ~ (M} ::& 0,014'7875. 
i t Am KSJUtOI'O 3Hali8HmI mara ~ <f (M) H .u,nmm Bpell8HHOro HHTep-I: 

BaJI8 ~ MIl onpe.n;8JIJleM rSpaHTBPQ:aaHHy1l CT6II8lffi amIpoKCm.mPYDIt8rol.. IIOJ.IBHOMB L 118 cOOTHome~ (2.8). :a Ta6mlI1,e npe,JtoT8BlI8HLl ra~

poBaHHH9 BeJIlNIIHH L ,l\1IJI pa8JlBlmHX B~ A. npl! 't' 11:I Ia, 20, 
60. 

Ta6Jmna 

Ia 't' = 20 't'=601:' ::&~ 
I

10-2 2442 

!I 10-3 490 
l'	 10-4 265 

10-6 178 
10-6 138 
10-7 162 
10-8 92 
10-9 79 
lO-Ia 68 
IO-II 63 
10-12 56 
10-13 51 

6797 
973 
525 
300 
273 
220 
185 
160 
140 
124 
112 
102 

20243 
2894 
1558 
1066 
810 
654 
548 
471 
414 
369 
332 
304 
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Hs YCJIOBM T80pew 2 OJIe,nysT, 'IlTO ,IJ;JIJl aBTOHOMHo'ft OwmHoi:tHo11: .JnlllaMII
ao :=: \'l'\ClX: IaO \'IleCKon. CHCT8Mll na ROM[Ia.KTHOM MHoro06pasIDi CTerrBR» L annpoacaaa

r-- t'I 
PYi.1l{ero nozaaoea , BlIdpaHHaH no YCJIOBmJ (2.8), JmTUIeTCH 06Ulsa .wm: J Q..I( z: h'\ClX ~ \ a.CXt.", '/ o( IC \ K -= LI " 'J N ,Bli1fiI0JI8HIDI B08X muDlteIDIii Ha HeM, TaR Kalt oneHIDI ae SaBJiIO.llT 0'1' SH8 to r J,I o<i..:: il" "J qqeHH:tl ,lJ,BmteH:W1. EO.7lH BeJIlflmlW L li II 38<pERCHPC>B8HN, '1'0 IIpH •
BH1fiiCJIemm: KOH.KpeTHOI'O ,ItBIDKeImR: y-qeT ero B!:l'lmCJIHeMllX sHalleIDt! ,n;aeT \ alI( d." ''I 'i 
60JIee TO~ID OneHKY IIorpelIlHOCTH. ti 

p({} -= ex\, (CjR .z Ka."ol.k:-i) •Teo.QeMa 3. IIyCT:b BeJm'Ulllll I.. 11 ft. B aJIropliTMe (1.2) saéIJltK
\(==1

CEpoBaHH}lI M - nooraro-mo 60JI:bIlIoe nOJI01fCWl'eJI:bHOe 'tlI!CJIO. Tor.n;a H8 I'" Tor,na eOJm mar mITerpnpoB8Hltfi ft. B CTeneH:b am:rpoKOl!MllpyDItero nOJDl[
KaJlt.UOM mars lmTerpJiIponmma: K cnpaBe,rpnma OIJ;eHKa 

l.. HOMa L YJJ;onneTBOpRIDT HepaBeHCTB8M 
L+I Ml"\..1 K


ICP((K+t)ft.)-<f~({K-+i)~)I~bO:+L}=b(I<)PI( +-- I ÔCOJ=o) i j
(2.18) . ( d"
1_.11< -it. < ) CM) = J 

nosa Õ(~l .n;OCT8TOQGO ManO H o{ 2:,a k \Y 
IC~O 

l+! (f-J1) r
K< f" (1\1) = .1 .fn M (a. -t be<j() " I fj:( ,
 
..... ,.,-( te
 

j;{ 
M~ p(1lJ
O(K (a-J. h M)
 

r,Ile M'7 o(, • !C=O Nt ~ cc • .4:; 1- _ TO
 
fCf'I1)

r](e 
\ cr(U - q'*" l~) I ~ 'i MJI acex 1; z o/R)"., / NR.-R.4 K =-- , 

fl((MI 
.nOIsaS8'geJI;pgTBQ. • .AHaJIOI'HtIHO JJ;0R8S8TeJIllCTBY TeOpSMli I JI8rlW ' 

c(K = 1'f~(K!)1 + b(K), nOK8S8T:b, lITO JJ;BmteffiIe <f Cf) CnOTeMht (1.3) B MOMeHT t Y81lOp1'lpy-

ell'OJI psmeImeM OmCT8MH YpaBHeHHit c Tojl,ItSCTBeHHO paBHIiMH IIpaBHMH 1I8C
P" -:. e)( p{(a! -4- bi".K ) 4R.J , Tmm: 

N
 

."K:: 'l'vI"-X \r.p~(Ke,.+SJ 1+ DlK) 
J 4J. '" ai/V lp (-t) -= 01...
= L.J "
 

~~~ . ; "'=0
 
Ee pem8HHe TaROBO:: ., ~ "PlI01ql138'1'W-º-41!S4 CJIe):Q'JI ,n;omSaTeJI:bCTBY TeopeMli c SaMeHoft o< na
 

o< k II ,nomSaTeJI:bCTBY TeopeMH 2 c 3aMeH02 o( na \}k B OI.\OHK8
 

J 
cl'-' 

(2.11), 1l0000ttHM 0U6m<y (2.18). TeopeMa ,n;OK8SaHa. f(lp): -

IIpH BCn0JTh30:B81IIm TeopeMH 3 liaT H806xo.rtl!MOCTH 3HaTh BBp:x.IDJ1O N " 

ir
 
c( 2: tl~\)
 

K-O ~
rpaHD a6COJDDTHHX 3Ha'llemúl ~eImfl. 
OTcIO,Ita c IIOWIIt:bJD ~eMM I li 2 ~ cp(l-+-t) =1: cn, (f) ~ tn. OXO.IOfiO.ll npa

O~HK8 TO'lHOCTH BwnlCJIeHml ,!\BR1temdl .n;mIaMiIlIecR02 C:ZCTeMH (I.3) Y\1:b 
ft < f cM), II MH IIOJJ:YllID4 OCTaTOR PMa' o nomIltLIO a.JIrO.Plf1'Ma (r. 4) M0Jlt8T 6I:rl':b JI8rKO IIo.ny-qeHa aHaJIOl"H"mUM 00


paaoM c nOMOI1UJ1O JIeMM I II 2. 00 MAL+- !

IL. c",,(~)Rtn I ~ -,- .TeOpeW1 4. !IyCT:b ](BD~HHe (fa:) CBCTeMll (1.3) orpaaaseao na mI I 

; L... f 1_.A
TePB8JI8 t =0-7 't: ,t '> o - npo1I3BOJlDHO aenanaoe MBJIoe nOJIOD j 

AHaJIOITlHO ;n;ORaSaTeJI:bCTBY T80peWl 2 JIerKO nosaaars , lITO WIJl 
T8JlDHOe 1DICJr(> li o(. ~ ItpL~'1 +'i aa IDiTepBMe. IIyCT:b, ,ttaJIee, 4'*[-0 

:aapuan;xm OnOT9MH (1.3) aa lIHTepBaJIe (t, i+~ 1 
- ae COOTBeTcTBy~ee ,1tBuelme. BlNRCJlSIeme no WII'OPBTM,Y' (1.4). IIo
JIODM." é1-t+S) = rlt+~} ~ \i+s) Sal = 6'<.fJ, 

io 11 



3n8M8HTH MaTp~ r(* +S J Y~OBn8TBOPRDT H8paB8HCTBY 

N 

I r~" r4- ... ~ ) I " .L, k a. "o{ k-' 
" l<:o l (2.I9) 

Nlll BC8X r' t ~ = I, ••• ,q 
~:LHelmee ~OK888T~CTBO nonHOCT:bD COB~aeT C ~OK888T~CTBOM 

T80peMH 2 C 8~CTB811HliM OTJIH'l:HeM, "iTO BM8CTO (2.II) 6y~eT H8paB8H

CTBO (2.I9). TeopeMa ~OK888H8. 
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By Cyaa KHHh 
0QEHK& TOqHOCTH ByqacneHHR ~BKKeHHR 
&BTOHONHWX GanaHeAHYX AHHaMHqeCKHX CHCTeM 
c noNo~~ NeTo~a pasno•eaaR B cTeneHaoA pR~ 

PS-86-420 

Anft anropHTMOB, DOCTpOeHHYX H& OCHOBe pasno•eHHR peme
HHft s~aqa Koma npa awqacneHHH ~Ba•eHHA aBToHONHWX OanaaeA
HWX AHHaNHqeCKHX CHCTeN, ~aHY COOTHomeHHft Me~ CTeneHb~ 
annpOKCHNHp~ero nonHHONa, maroM HHTerpapOB&HHR H ToqHOCTh~ 
IJW1IacneHHft. Aaanoraq11111e oneaKH nonyqeHY Tane MR AHH&MHqe
CKHX CHCTeM, nopo~aeMYX CHCTeMaMH OftwKHOBeHHYX AH~epeH
UH4nhHYX ypaaaeHHA c aaanaTaqecKoA npaaoA qaCTh~. 

PaGoTa awnonaeaa B naoopaTopaa awqacnaTenbHoA TeXHHKH 
H aBTONaTHsanaa OHBH. 

~ ~1111101'0 MHC1IIT)'TI QepiiWX IICCJ18AQIIIIIJII, Ay&fa 1986 

Vu Xuan Minh PS-86-420 
Estimation of Accuracy of Computation of Motions 
of the Autonomous Bilinear Dynamical Systems 
by the Expansion into Power Series 

The correlations between the degree approximating poly
nomial, the step of integration and the accuracy of computa
tion of motions of the autonomous bilinear dynamical sys
tems are given for the algorithms constructed on the base 
of expansion of Cauchy problem solution into power series. 
The analogous estimations are obtained also for the dyna
mical systems determined by systems of ordinary differential 
equations with an analytical right part. 

The equation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR. 
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