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1. IIocTaHOB:Ka 3aAa'IH 

B nocne)l;Hee speMJI MHoro BHHMaHHII yAenlleTCll H3y'leHHJO KJiacca uenHHeihu.Ix 

napa60JIH'-IeCKHX ypaBHeHI-I:H, pemeHI-f.fi KOTOpb!X B03pacTaiOT HeorpaHH'-IeHHO 

3a KOHel.IHOe BpeMJI (1],(2]. 0 TaKHX pemeHHliX rOBOpJIT, '-ITO OHH paCTYT B 

pe:>KHMe c o6ocTpeHHeM. l1HTepec K pe:>KHMaM c o6ocTpeu~-~:eM Bbi3BaH ~-~:x ue

o6bll.IHbiMH CBOHCTBaMH - JIO!GtJII-f3<L~l-I:CH 1-1: B03HHKHOBCHHCM HCCTa~HOHapHb!X 

)l;HCCI-I:naTI-I:BHbiX CTpyKTyp. 0TMPTHM, '-ITO aBTOMO)l;CJlbHbiC pellleHH.fi HrpaiOT 

Ba>f<HYID ponb a l-1:3Y'-~CHHI-f aTHX 3a.n;a'-l. Ou~-~: onHcbiBaiOT see THnbl cTpyKTYP 

H BOJIH, KOTOpble MoryT B03HHKHYTb B )l;11.HHOH HCJIHHCHHOH cpe.n;e (3). 
8Ta pa6oTa nocBJI~PHa 'IHCJIP.HHOMY ~-~:ccne.n;osaHl-1:10 csoiicTB asToMo.n;enbHbiX 

pemeHHH napaGOJil-1:'-leCKOH Cl-I:CTC'Mbl )l;BYX KBa3HJIHHeHHhiX ypaBHeHHH 

uu .ri - N (.rN-Itt71tltr)r + u~' u:J', 
( 1) 

U21 ,,.t-N (.rN-IlL;'tt2r)T + ttJ'tt~', 

r.n;e t > 0, x E IR, N = 1,2,:!, ai > 0, /ii >I, /i 2:0. i = 1,2. 
C~-~:cTeMa ( 1) onHcbisaeT npo~('tTbl .n;~HjHj1y3m1 Tenna H ropeHHJI s .n;syx

KoMnoHeHTHbiX cpe.n;ax c Ht>JIHHC'HIIOH TCnnonpoBO)l;HOCTblO 1-1: oG'beMHbiMH 1-l:C

TO'IHI-I:Ka~!H. <l>yHK~HH 11 1(/,.r) 11 1L 2(1,.r:) MOif\HO TJl11.KTOB11.Tb KaK TeMnepaTypbl 

B3al-U.to)l;CHCTBYIO~l-I:X .n;pyr C .n;pyrol\1 KOMllOHl~HTOB HCKOTOpOH roplO'ICH CMCCl-1: 

[1]. 
.llnR Cl-I:CTCMbl ( 1) CTiiBHTCJl C Jlf')l;J'lO~itJl H<t'laJibHO- Kp<tCBaJI 3a)l;a'la 

lim XN-tuf'uix = U, 
r-0 

r.n;e x; :S oo, i = 1,2. 

u,(U , .r) = u, ,0 (.r) < oo, 

lim .rN - ttt~'ll 1 x = 0, lim xN-tu, = 0. 
x-r, r-r, 

J1ccJIC.ZJ;yiOTCJl aBTOMO)l;l'JlbHbiP pniH'HHJl UA = (tt 1A, tt2A), HHB11.pl-l:aHTHbie OT

HOCHTeJibHO rpynnbl npeofipa3oBaHHH pacTJiif\l:HHJI no pa.n;11ycy, T.e. BH.ZJ;a 

UJA = Yt(l)ft(O, 

U2A = 92{1)/2((}, 

~ = xfcp(t), 

gt(t) = (I - tf1'o)"'' , 
Y2(t) =(I - tfT0 )"'

2
, 

<p(t) =(I- t/1'o)"' 
<i:) 061..rJlHHC:HHWH HHCTHTYT M.!lepHbiX HCCJ1C,!l084UtHH . )ly6tl8, 1993 

(2) 

3.n;ecb T0-speMJI cy~ecTBOBa.HIDI pemeHWI (speMJI o6ocTpeHWI), 

OJ = /I + 1 - /31, 02 = /2 + 1 - /32, p = (f3I - 1 )(/32 - 1) - /J/2, 
m 1 = a2/p, m2 = aJ/p, n = 0.5(m1u1 + 1). 
AaToMo.n;eJibHble pemeHWI (2) cy~ecTBYIDT, ecJIH napaMeTpbi cHcTeMbl y.n;oa

JieTaopRIOT ycJIOBHIO 

O"t(/2 + 1- /32) = 172(/t + 1- f3t)· (3) 

"' Pe:>KHM c o6ocTpeHHeM peaJIH3yeTcJI no o6oHM KOMnOHeHTaM UtA H u2A npH 

. ' 

ffit < 0, m2 < 0. (4) 

KaK cne.n;yeT H3 ( 2 ), MHor~-~:e CBOHCTBa aBTOMO)l;eJibHbiX pemeHHi1, npoRBJIJI

IO~HeCJI npH t--+ T0 , 3aBHCJIT oT 3HaKa napaMeTpa n: 
n < 0 - H S-pe:>KHM. PemeHHe uA HeJioKaJIH30BaHO. IlpH t --+ T0 ero KOMno

HeHTbl UtA H U 2A CTpeMJITC.fi K 6eCKOHel.IHOCTH BO BCeM npOCTpaHCTBe; 

n = 0 - S-pe:>KHM. PemeHHe UA JIOKaJIH3osauo, KOMnoHeHTbl u 1A H u2A --+ oo 
Ha orpaHH'-ICHHbiX )l;JIHHaXj 

n > 0 - LS- pe:>KHM. PemeHHe uA JioKaJIH30BaHo, KOMnoHeHTbl u 1A H u2A 

HeorpaHH'-ICHHO B03pacTaiOT TOJibKO B O)l;HOH TO'-IKe npocTpaHCTBa. 

B aToH pa6oTe Hccne.n;yiDTCJI aaToMo.n;eJibHble pemeHHR LS-pe:>KHMa. 

<l>yHKizyiiD F = (ft, /2), KOTopan onpe.n;enJieT npocrpauCTaeuuyJO CTPYKTYPY 

aaToMo.n;eJibHoro pemeHWI, np:mmTo Ha3biBaTb co6cTBeHHoi1 <f>yHKizyieti ( C<I>) 

ropeHWI HCJIHHCHHOH cpe)l;bl. 0Ha .fiBJIJieTC.fi pemeHHeM CHCTCMbl .ZJ;BYX 06bi:K

HOBeHHHX )l;l-l:<fJ<fJepeHizyiaJibHbiX ypaaHeHHH 

Lt(ft,/2) -e-N (~N- 1 ff' J;)' + nu; - mdt -If' ff = 0, 

L2(!1,!2) = -e-N (~N-1 g2 !~)' + nU~- md2- R' J!i' = 0. 

3.n;ech 6e3 orpaHH'-IeHWI o6~ocTH aw6paHo To = 1. 
B LS-pe:>KHMe F = (ft, h) y.n;oaneTsopJieT rpaHHl.IHbiM ycJIOBHRM 

lim tN-l f'; F = 0, e-o.. • • 
lim tN-t ra; f! = 0 

< .. ;, ;. l 
,-+oo 

lim ~N-t J; = 0, i = 1,2. 
e-+oo 

l13aecTHO (4], '-ITO pemeHHe F HMeeT acHMnTOTH:KY 

J;(~) = C;~m;/n(l + y;(~)), y;(O--+ 0 Kor.n;a ~ --+ oo, i = 1,2. 

(5) 

(6) 

(7) 

Ha ocuoaaHHH aToii acHMrrTOTHKH MO>KHO nocTaBHTh Kpaeaoe ycnosHe ·TpeThe

ro po.n;a npH 6oJihmHX 3Ha'-leHWix ~ 

Jt(O = (m;/n) (!;(~)/~), ~ = 1 ~ 1, i = 1, 2. (8) 

HcnoJih3YJI aTH ycJIOBHR H y.n;oaJieTBOp.fi.fi Tpe6oBaHHIO o KOHel.IHOCTH aueprHH 

pemeHWI, npHXO.ZJ;HM K cne.n;y10~ cooTHomeHWIM MC)f(,lzy' napaMeTpaMH N, n 
Hm;, i=1,2: 

0 < Nn < -mt, 0 < Nn < -m2. (9) 



CJie)zySI [4], cucTeMhi (1) H (5)·~y,I:\eM Ha3hiBaTb cncTeMaMH cJia6o:i1 o6paT~ ... 
HOH cBJI3H, ecJIH p· >. 0, H':. CHCTeMaMH : CHJibHOH o6paTHOH . CBJI3H,. ecJIH p. < 0 .. 
EcJIH_ napaMeTphi Y.z:\OBJieTBOpRIDT. paBeHCTBaM : · .• -. , 

at= a2 =a, Pt = P~ = fJ, 
.. _,/. '] ~. :;,.t:;; 

"'t = 72 =."(, .if (,. 

TO CHCTeMLI Ha3biBaiOTCSl' CHMMeTp~MH! sc·. 

z ... : ~-: ,. . ,.;. !. ;., . ' ,~ . ~ I ·_.-

2. ITpe,ZJ;BapHTeJibHLie cBe~eHHSI 
·' • ! ~ -~ -

..; 

MccJie):\OBaHHe.cncTeMhi O.z:\HOMepHhiX_.KB~HJIHHei1Hblx,!lapa.6oJII'I'l.ec.KHX ypaB
HeHHH 6hiJIO Ha'laTO B [5], [6]. I~. aTHx.pa6o:ri'Lx ~oJiy~,reHb!.H~q6xo,I:\l'IMb1ey~~o~,. 
Bl'IJl:cyrqeCTBOBa.IrirJl ~:roi.IO):\eHb~X pemeHli:HH O.~e.in<a ·c~3y,BpeM:eHH. o6oc
TpeHHJl; .. 'llHCJI(!~e: a.KcnepHMeHThi .npoBe):\eHhi TOJrb.Ko.~~ :~J1Y.'<~<te n ;:::: 0 (.S'-. 
p~)." .: ·. -',.,· . . .· '. . 

· Co6c'TBe:HHbte <f>y~ LS.;pe>KHMa nccJie)ioBaHhi_.B~zy~.KJie pa6oT. [4], [7], 
( 8 ~ 11 ), , oie ' UOApOOHO .npoaHaJIH3Hp<)B3Ha > . . •:' CTpy.K-i.-yp~ ,JIHH~iillhiX npn6-: ' 
JI~~~ K peme~' c·~c~~~J ( 5), ~~~~ ~~eH.Ka.~cmi iio;~o~~ ~a~ULJibllhiX 
npn6ii~eHH:i1,~ .• ~peA~o>t<e~Meio~·H_x.n~sT.Ps>~HHJI.-···B::~:iY'fa~!,f~··1,~~~· 
ne:HHonon}"leHH ,:He.K()TOphle C<I>. Ili:m ~c.KpeT1i3~ HeJIHHei1Ho:i1;:KpaeBOH3a-

. ,n;atlli l'ICTI~:rrb3~~aJI~si .. ~eT~~KOHe~x'. pa3HO~T~i1, a /];JISl peci~~ He~~ei:fuo:H 
'• '• -~ •. t" .,.,,~!., •,, •",'-•' 0 "••'•"~$ "' ••• '•+"!': O ' ~ "•' 0 •: • ,,,,,·,40 • 0 o' \ 

Cl'ICTeMhi pa3HOCTHhiXypaBHeHHH ..:..pa3JI~hle HTepaizy~OHHhle MeTO.z:\hl: . MeTO.z:\ 
HLIDTOHa H M~~~,n; ~~peJib6~. . . :". ':• ··;:-. ·. · ·.,,''~ · ........ . 

B pa6oTe [12] npe~JIO>KeH l'IHOH UO):\XO,ll; }( Bhi'Il'ICJieHHIO C<I> ropeHHJl .z:\BYX
.KOMIIOHeHTHOH c'pe~ .. QH OCHOBaH Ha l'ICUOJib30:BaHl'Il'I HenpephiBHOro • aHaJiora 
:Me~o.z:\a HLI9ToHa.(iiAMH) n Me:;o.z:\a~~Iie.:nmx, ·~JieMeHToB ·(:MKa)i BJiarop;a
pSI e<f><f>e.KTW3HOCTH::pa3pa6oiimHbro' anropHTMa H ~hiCO.Koti: C.KOpOCTH CXO,I:\l'I
MOCTH HTepa~zy~oHHoro npo~ecca 6hiJI. C):\eJiaH 6oJiee noJIJil>IH. 'll'ICJieHHhiH aaa: 
JIH3 CTpy.KTYPhi C<I> npn,N= L'. J1ccn.e:iio:Baaa,H ~BOJIIO~ ~~o:M'~p~x' p'~: 

·... ,• .• "i-{: . ,.·,_ -·. ;;;' ·.~_;\ __ • .' -· .,." .· '} .. ___ .; '; ··, ~ - .• , . ~ •,!" ··_.,.,'.! 

illeHHH Cl'ICTeMhi B 3aBl'ICl'IMOCTH OT 3Ha'leHHH napaMeTpOB cpe,lJ;hl. . 
;; ·OcHOBHM ~eJib ,n;a.Hiioii ·pa6oThi cocTOHT .. B· noJiy'l.l:eHHl'! C<I> . .z:\BYXKOMIIOHeHT

Hoi1 cpe,ll;hl B CJIY'<~aRX Izy~JI~;zipl'I'Iec.Ko:i1n c<f>epl'I'Iedw:H CHMMeTpHH, ;·.e. N = 
2, 3,· H 1fflCJie~oM aHaJIH3e·:.nos~eHru(i:.: ·;aTHX C<I> B 3aBHCl'IMOCTH:oT 3Ha'leHH:i1 

napaMeTp(m cpe,ll;hl. . . . .· ·.· . . . . . , . .· . : . 
' . llpyrrur Ba>KHaJl hpo6Jie~a, pacc~aTp~~~eM~ B aTOM p~60T~:· ~' cyrqec

TBOBaHHe .C<I>, .z:\BYX.KOMnoHeHTHOH cpe,ll;hl e JieBhiM <f>poHTOM. HanoMHHM, 'ITO 
Ta.KHe C<I> /J;JISI O.z:\HO.KOMII.oHeHTHOH cpe,ll;hl 6hiJIH• y>t<e 'll'ICJieHHo H .Ka'leCTBeHHo 
HCCJie,ZJ;OBaHhi [13], [10], [11]. CHa'laJio C<I> c JieBhiM <f>poHTOM 6hiJI~·~6~~py
>KeHhi B pe3yJibTaTe .:rncJieHHhiX al<cnepHMeHTOB B [13] . MSJ aHa'leHHH napaMeT

poB CT.n,{J,, 6!JH3.KHX .K S-:; p~y, T.e::.fJ.:-:t (o:,.+ I)+ 0, N= 2,3 •.. Ilo~oM 
cyrqecTBoB~eanrx <f>y~Hi1 6hiJio cTpor(; Aol<a3i1Ho B. [11]." · .. · · 

• • • ••• -' • ••• ••• ',<'" • • • ' •• '· - • 

4. 

~ 

:r 

,I I 

3. qHCJieHHLIH:MeTo,z\:·\,. \, 

' -, .... ., A::.'<i ;-·", "". '~" 
' ·r~··· 

,; ~ ' 
~ ~; 

PemeHHe HeJI:illieillio:H:as.j:o:M'oA~·JibHoiiXa:.z:\a<m peaJiit3·o~a'Ho c HcnoJib3oBa
HHeM HAMH c n~·cJie):\yioiql'IM pemeHHeM aBoJIIOizy~OHHoro ypaBHeHHJl no· MK9. 

Oppe;zieniiM ;onepa:r·cif v·,; ( Lt: L;) f .zie:H~'TByiOii:(Hi1 'FiB: '<j>y~ii .; · ·< ,; :: .. , ~ 
'' ' ' 1 _, ;,' \ • .,. ~- : t ' -

F ='= (ft,h) ED, D.::::.·{'fi.:eo.suy-,l)Jf'/t,'·',t\5(!!~p:{fi'+,t)' E L2(0,l), i = 1,2}. 
l,_!\. 

.: ·:·By,n;eM HC.KaTb :He'IJ1MBHaJibHhle .. pemeHHJl;yP.aBHeHHJl . 
-... 

. .' l', ·1 ;:,L.:~·. 

::c~:; :;~r ;<:F' 

- ~. -~'- ~·;1 .:;: -· r.-u~_....,_J~YFi~T. 

.,,,L(F).=7.;0, :~:.:z· 
'",; •.. '." ' > 

., . -~·:r r ~--" , .••• ·-~ :1 ... 0 " • :f••'f ·:,.:·\'···~¥ ,' ¥! -~~ ... ,·. ';:"f•rt:··,r:•tt·~,...-ld" '' 4 
.-_ .. , ... 

~.z:\e <f>y:fi~·~.¥· YAq~~~~?:'B?P.ReT;'~pae!Jhll,r yc.Tioli~~(6);:(s)/':~{ . :··_: .·/;,;.;;., .... 
.. ''l Hi.ioTOHOBC.KM H~e' ~omui.fl c~e'M:a'[14] [15] ·~JIJI ; emeHWI'~Toii'ia,zi~<lli l'IM~~·i>~~~· !<'1t''·::,·· .-: _P,_., · .... ,,:·;r:••:.,;;::•l,.;~:':'· · .:.;;._r\c:-:: :; .. :v ;,;,.,,.;:·,,,," ,l;::;;. 

.It! ,;':~·-;~-- U~)' !'"Co.:.·-. 

• z ,;r. ··: .. ,,, ''i'(:F,;rv,; ·:::;··.:..:L(FA:J, /Fi;~i"=;'Fk·+~:rkvkt <r< ;;k;,~;:f:'' ,, .. q~, '-'~icw) 
:.~ ,)-~: ~--~ ·-~ ':~ :";:;;.\;~-- .. :. ;·,:-~_;:.>~:-, . 

3,n;ecb '1epe3 L'(Fk) ~6o3Ha'le:Ha npoH3BO.z:\HaR <l>peme'·onepaTopa: L, BLI'Il'Ic-

JieHHaR .B -i~~e Fk,::a 'F'o '.7~3a,n;aHiu~n.~<f>y~:a:·c~~q~JI~Hoe npH?J1IDI<eli:l'I~)'. 
-~CJIH: Fo .Y.z:\OBJ!eTBopSI~T!i<pa:~BhUd yciioimfiM' (6)i\;(8)';l.io A)tJI H!~piuzyromnd'x 

.non~~o;.K.£(\~~;,~~~·:.;·~~~~!· Bhi~,~~~.~1M~,~ .. ~j;~t~(;;.';~:~~:/~?~~.~t~:j:_fi' :,~,':<;·~~, ... ''Z 
~{'·" .·~~·!~1(:7·1t.v:k ·= o;.;_..v:k<e> .=;{rfl;/n) .(v;k{O/e); ·~ .{=;=!1/i:,:(::=i 1, 2 .. :~:.d;;;.(11) 

~ ; '< ': ',, ·_ -~; 

OnepaTop L' Mo>KHo npe,I:\cTaBHTb B MaTpH'IHOH <f>opMe 

··(·£;: ·· ·L':·:::)" ;irMi:; '~ .. :":,::-: .. ·;c,>.c: ''' .:"·;,,F 
L ' = 11 . }2. ~ 

' . . ' -
• t. ::, ~f';.'<: ';ii r ·;~ t·',-:t ·"";.L21 :: L22 . .:: ;· ;.~ :·t}-<:·~· ~\)Lt ·.,- ::L':!~-~--,Jt} 

. .. 3 _ ~:: ·:\lj·~ ~-~;-:· ~ , ~, ·. i :· · · -~i , : • ' ,\-.;:_.·_~j'l;!:~ ~~.Jr: 1.1'~.L~. ~:.·~ J' 

r,n;e,on~paTophi;}.tij HMeiOT,BH,ll; (,n;JIR y~oGcTBa HH,ZJ;eKc. k onyrqeH),r.;· .. :; , 
,·q-~·"-, ... :.h .. ~""'.;_, .r;_ ~·~· ,. ," i·~-•. : .. ·fr.:··.~ ,,.,_-·:· ,--~; ~ .. <~.+:~_z-)0~l:··~-·- ·: .. ·· ,,... · O ... !C ~:- ·· 

., ·i:~ .... · ...... ~.~~;-cN'il: [eN-t:(/~i d.+,;·T,,-t·r).·]'+rtfd · 'rii f3 Jfl'~i{:. 
'" w·= . . .. ae ..... . \ dC .·· t t: :.~ .. · :' .. 4e,-;;,: .L~·=:t:.{n . 2 ' 

L - et-N d [eN-t (j"• .d + f"•-tj')] + t .d.... a f"llji12Tl · '·. .. 22~::;·.·(\· . . 1~ .. ~·/:: .. ~ ~~: 1~~~rCT2: .: .. ,, ;:~.,,, .\:o;~~c1e ""7:·;.n2:: 7;,t!:.,2· ... ), ... 
. L12 ~"~72Jf' ff-t, ,, L~t = ':.:...lifl'-1 Jf• . . , ' . 

•.\r; { i ·:;\ ·::·; ~. ~. :· .. , .:1~. c:\~·.t (~.b ~. ,'~·-;~~.· . _--. ·. ,, 
'llncJieHHoe pemeHiie 3a,Ltatin'' (1 0) ' ( 11) npi>Bo):\iiTcn' Iia ~ OCHOBe MeTO):\a ra-

\ ;_' ~/ \ I -.1 I 

Jiep.KHHa. llJIR 3a):\aHHoi1 <j>yH.Kizy~H F E D Heo6xo,I:\l'IMO HaHTH lj>yH.Kizy~IO V E 
Ht(o, l)·x nt~o, l(Tru<y~, ..qTo:HHTerp,aJI~Hoe:Tii>f<.z:\ecTBo. <'i: , .,·;: ,· ,., .p,;:~ · 

·'.'SiF~- .. ~- ., ': f 
h . 

-· ":' ~ '{\. ~ (L'(F)V;W) = :...(L(F);W), 
p 

't' ... t 
·-', ~\ 

5 .. 

L 

.JVW E·H~(O,l}xHt(O,l). · 
~·:'~· ···~:··< r ~-- :\. .(12) 



y~oBJieTBOpJieTCJI ~JIJI mo6oi:i <jlym<qHH w,_E H 1 (0, I) x:H1 (0;1)>3~ech 

. ,.; , . . .. _,, .H1(0,l) ~:·{~:e?.,sc~;~~lv,· i~:si~;:{~~;e'•L2(o,·/)·h · .. 

~- ~~~Ji~pH~-~ ~~~~~B~~~~-~:.ke~:r?P?~_::,v.1~. Y' ~~P:~~~JI~e~~ '«Po~~i,~?~:. 
': : ~·' (V;;W) ;:~i;eN-:l(vt'Wt +v2w2)d~.-

,l!JIJI ~CKpeTH3~ HH~t;r.paJibHoro _..TOli<~eCTBa ( 12). HCllOJI:b3yeM' JIHHeii
HbleH KHa~paTH<nri.Ie KOHet.nri.J:e aJieMeHTbl. IlpH annpOKCHM~HH HeJIHHeHHbiX 
K03!Ixf>HilHeHTOB ypaBHeHHJI npHM~H.fleTCa~HHTepnOJI~HJI no 6a3HCy., 

Ha Kali<~ol.d mare HT~p~~HH~ro npoqec~~ npHxo~ K p.em~HHJO cHcTeMhl 
',-o "; ,• \ ~£; "f:' """,,'.":_~\ ; ,;~;; ,•;'.~ •<,, • •:>·~ •'- :·•_,·,' -. '' "-<;_*~I':''~:>•"'Of,: -; 

JIIDreHHhiX aJire6p'a.iNecirn:x·.'YPaBHeHHi1 c iiecHMMeTpH<ui:Oi:i J!eHTot.iHoi:i MaTjni-
. heiio' P~m~lill:e b'cyriJ.e~;~~Jie7:br c ilcnoJib3~kaime~ LlJ!:. · pibJio~~iillJi t~TP~ 
aTOHCHCT~Mhl [13}. . .. .. . . . ·. . : ;ccr. ' . , . 

·· M Tepa~oHHhiH mar Tk onpe~eJIJieTCJI no · :JKCTpanoJnt~Of!HOii oi:i <flop My Jie [16] 
• ·- ·.~. ' ~,.. • _.... ••• -· ~ ~- ~ ·} • .,_ : ... ' • ~ • j_J, •, 

. . . ··{·min(1, Tk-~6k-t/6k), ,ecJI:i-1,.: 6~ '< 6k-,t, 
.r .,, •• ~k=:=:, -~~"a'X(r0 , .. _.;:.~-I·s~~l/6k),· -~~~~·-_8k;:::6k~t'~'""'··· ' 

=-~·;,.,. '. ~ ·-''j. <'I' ;,.~ •:. ~;·-,.:~' ' <- .,,; • '· ' .~. -·:·<f ··:, "• .>~ '~ • 

:3~ech. 6k JIB~HeT~JI ·HeKoTa'poi:i,:HopMoi:i .HeBJI3KwL{Fk)· ·;ITo Mepe .ee cTpeM
JieHHJI K HYJIJO, Tk -:-+ .. 1. H cxeMa.nepexo~T.·B,KJiaccHqecK:Hi:i:Men)~ HhlOTOHa. 
II pH Tk < 1 .· HbJOTOHOBCKHii;, .. HTep~OHHhiH npou;ecc HMeeT JI:HHei:iHyJO cKopoCTh 
. •·, , r : \' ·_ ~ .· ,, • . . ; .. \ ~--~-·' ~·· .. '-. ~~~-:. !·-·· ·"~ .. ! 
CXO~OCTH1 HO 3aTO cyru;eCTBeHHO pacm:HpJieTCJI o6JiaCTb. 3a~aHHJI·Hat.IaJihHbiX 
npH6JIHli<eH:HH. ' -, . . · · 

' ·.:: c ',-~---~.-'\~ 

4; "i3LJ:6op Ha-.ianh:U':akx npu6~3<eH~ii.' 
~- ~ ' .- ~:~'~:;. ' 

·' ' 
,,·,. 

OcHOBHbiM MOMeHTOM B. peanH3au;lill'HT'e'p~omio~o: npou;ecca ( 10) ,( 11) _JIB

'JrJieTCJI 3a~aHHe Hat.J:aJihHhiX ~pH6JIHl'Keirn:i1._ CtllimeT~JI [1], _<!~6 ~oMnoHeHThl 
C<I> B o6Jiacm. HeMOHOTOHHOCTI-i

1
'co:EiepmaiOT KOJie68.HHJI oi<oiw roMOTepMH:.: 

qecKoro. peme~, a npli 6oiim:Hx e omi:cMBa~T~ ir3Be'cTHoii. acHMi!ToTHKoi:i 
(7). •8,To •ri03BOJIJieT: ucno'nb3oBaTb TeXHHKY_:, ~iizlk~;, '·,zi]m ~noJiyt.J:eiiiDI Ha-
T.J:aJI~~X npHfiJIH~eH:HH: .. · .. ;" . , :•,_ . . '-~.,, . ·, ·• ;;;' 

< '.. <. :, •• '';- ;; ? . \, . f / .. , ~- , ~~ \ t- " ' 
4.1. MemoiJ.,.cmuean1LJI '.hL •'··· · , •. : , . .. ..:-: ,.,.. 

¢~c~~M~·(5) ~eeT:f~M-~~Jp~~ecKoep~me~~ Fh =.<fi.o,J2,o) •·•;•t·"' 
. ",· . .. :~~\.~ . ~ _., ~ ~- ,"' -:-: . . :;::: ~ ··~-

. .. ' ' .'niP .- . "Yt/P 

f. ( )-m1' (u2) · , ,. f: . ( )-m2 (Ut) .· '·'·"· t,o.=, ;:-f7l1 ,. ·~.; i,;.:'" ((,I·.~ 2,o =· -;-:71!2 , -;:;:· 
· · ' ,,, v} ,,, .. , ' . v2 

: '. _,, ·;--,~,.; ~:T .. '/f'~~-':l· ... ~ .--~ ... ;_-·· :;tt~:.·'T1·;~_~:-~- F 

Hat.J:aJibHble' npH6JIHl'KeHHJI Fo = <n.n) mu;eM-B BH,IJ;e):,,: H 
• • : • -. • '.. • • • •• : J' < -~ ' 

' · · { J,· {1 +. "8 (t)) 't < t · r '''i ' 
: ·: 

1 ·I! ~ ·" . i~O ~ i \, , .. «:, ·- '~i)•S - ~ .··. ~ \• ., 

• C;em;fn, e > 6, '= 1,2, 

. r \ 
-···'} _, "' \ 

6 

"'( 

r~e-6·H 6- TO'IKH,''ciiilrilaHHJI~~-, a.e = (Ot,82 ) -c pemeHHeJI:HHeapH30BaHHoH 
o~~J!o rm.w'T-~PM~<iecKoro pe~eHHJI .~HcTeMiiL'(l~\)'e ~ o:', , ., .: . . ... - · . 

-: • ._ ' - ' ' 1 ' • • ' • ~ - " ~ < .... ; : ; ' c ' ·~ • • • - ' • t-- '.' ' . ' ;. ' i . ' ! .. i-

. e1 ~:f (eN.- I J:,~8~)',+ neO~ 7, mt(l :- f3t)8t{tt2m}82 = ,0 

; : ·. ; •-.:..: · e-N (eN~1j:"2 8if+ neO' - m:-2(1 '- /32)82 +'7im~8t' = 
t: ~~·. ~d-2,02 _2,_ '; :~· ~"·-·· 

C Hat.J:aJibHbiMH ycJIOBHJIMH 

lim tN-1 8~ = o 
{-+0 ... .... ... ,. '· 

; O;(O)'~'a; ~ oci;'" (=12.' '' 
·~:;._;·- --~-----~~·~~' ' 

o; . 

.,\ 
;c j \ 

' \ " 

:); '' 

,·~ 

. . ... ,-~;r·, ", ·: • ~ '-~/·"'; .,::··• ,;~·.)/:,.1.-,.;.,:~~·- 1 -~' ·_,' 

KoMnoHeHT~ 81 H 82 · noJiyt.J:alOTCJI B Bli~e p~oB, I<oi'opble 3aBHCHT: OT 3HaiJ:e-

.~ KOH~TaHT a~· il'a2. B
1

3aBHCHMOCT~ OT. cno'c~6oB ~Ii-pe,rieJieHHJI HeiDBe~'-rHi.Ix 
' f •• .. ; ; ' ,; - ,· ,_ ·'. ' '., ?:-i·~-; . ,.·,··~- ..... ,1~---'- ~·:·. ~. ·,_ ... ,t 

napaMeTpOB- TO'tl(:!K .CmHBaHHJI 6 H 6,,KOHCTaHT Ct,' c2,·. a~,. a2-~0li<HO 
noJiy~HTL Hat.J:aJI~ir'brenpH6JI~eH:impa3JIH.rifoi:irJia:~ocT~: ,,:.-. ·· · · · ··· 

·.LI~.d,~e qepe~ (k; I) 6y~e:M o6~3Ha~aTh. ~aqa~~ll~'e np~(i'.i:r~eHHe ,(peme~ 
HHe), .t.J:bH. KOMnOHeHThl Jf(ft) H f~(h) nepeceKalOT:·K·;:;~~H:e~Thl ro~oTepMH: 
t.J:I:)CK~ro pe~eHHJI ft.oH f2.0 B k H,/, Tot.J:Ka'x·.-COOTseiU~eHHo. , :. · · > . : 

• • ' ':f; • ' ' • ' • < l • ' • ' ' • ' ' ~ I - 'i' > J ._ • • • • • • ,• • • 

C 1 ~npu6.11.ui:JicenUJf; • 8TOT MeTO~ 'npe~JIOli<eH ;·B; [4] .·!I Ilo~po6HO 3~eCb • ero 
He 6y~eM PaCCMaTplf'sa~b. 0TMeTHM TOJihKO,.l.J:TO·YCJIOBHe rJia~OCTH'nepB~H 
npoli3Bo~oi:i npHso,.riHT K cncTe~e mecTH HeJIHHei:iHhlx ·ypa:BHeH:HH oTHOCHTeJih
Ho 6, 6, Ct, c2, a~, a2. ,0Ha npeo6pa3yeTCJI B CHCTeMe~yx HeJI:HHeHHblx 
ypaBHemill oTiioc~~eJihHO 6 H e; ,·,K~~~paJI. pem~~TCJI ~e;~~OM HhiQ-r'~Ha:. . ' . ,. 

. ·-·,·•"" f,••,'· .--~: ' -"' ··~'' ,J-. •,"·-'· ~'" -~~-' ; '· ·-·_.,,,,. · ....... , ... ·; , ·-.-~:--.v· 

'C0 ,;njni6Jiu:J1Cen1LJI:·•B aTOM cJiyqae KOHCTaHThl ai';'a2 ~JIJI Hat.J:aJibHoro npHfi~ 
JI:Hl'KeHHJI Tmia ( k,·l) BhloirpaJOTCJI cJie~JOID;HM o6pa3oM ;. : · } · 

r: 

I·- Het.J:eTHoe, To .a1 =· e, a2 :::: e.; 
J -t.J:eTHOe,· ·TO ai = i, a2.;, -e·; 

KOr~a k' -'IIet.J:eTHOe, 
Kor~a. k ·..:., Het.J:eTHOe,· 
KOr ~a: _k - t.J:eTHO·e; 
Kor ~a' k' -, ~eTHoe, 

I. - Het.J:eTHoe, TO a1 .= .,-,e, a2 = e ·; 
1\:....qe;rii)'~,· · 'To·a~~·::.::e·, a2·,;-e', ·-~~e:·i'>o. 

ly ,.., ·d::.·\_,~;._~-·1'/Y''i·:-~- · :~-:~·/~' 

To't!Iill , CmHBaHHJI" 6: H e2 ~np~~eJIJilOTCJI :K~\k~H M /-~; KOp~Hb ypaBHeHHH 
~· , . : r~ , ( ~--· } . , , 

I<. • 81W = o, ·. 82(e);; o -,: 

COOTBeTCTBeHHOj a H3 ycJIOBHH HenpepbiBHOCTH Hat.laJibHOro npH6JIHli<eHHJI B 
TOT.J:Kax , cmHBaHHJI"' Bblt.rn:CJIJilOTcR KOHCTaHTbl Ct, c2·,' ' ' ' .. ·~- ~ ~~~ ,-, ., ··~ ... ,~\' 

. ,,< '~. ···c .. ,·J,··t-m;fn .. ·1'2'·· i = i,O«:ti' , Z = ; . ~ . ·, 
; )-:;. -;. ). -~~ ';._, 

~- ' _ : • , · ' , . ·, : - ·: 1 f ' , '1 ' '. • " I' ~ ' ; , : :: •• 'J'. <' ' ' ; ' • • .. f • · < 

Tpemuu cnoco6 ebt6opa na.t'a.tmiux' npu6.~~.u:11Ceuuu: · Ilycih 0';,'. {3;; 7;, , i = 1, 2 

~ 3a~~~. ml.p~eTphi~: ()np.e~~~fle~ f3f7;.Ut +I-!2n}mt; 'f32 =i= u2.+)-'in/m2 
H' p)'L~(;M~!pinlaeM ',ziBe o~oKoMnoHeHTme. 3aAa~ c riapai..teTp_a.Mn dt, Jlt ¥ 

• ~, .- • •' ~ • '- ~ I-""-· t . ' ' ' •.• ' .·: ·. , . ' - . . '. t'. -. · • ~ '. ;, '. . •, _:·, ' " -·' 
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ii2· ;.f32·' Co6cTBeHHhie !jly~mi ~'nnc'3a,n;a:q'c k H 1 M~i<c:HM:yMoB;cooT~eTc~ea-' 
' :,_t,ri.'·~i·; •'•'t•"':;o ,, .•.• ,,,~ -~· .•· ~ ~-.··.· 

HO HCII0Jlb3YIOTCJI B Ka<IeCTBC'Ha<IaJihHOro ·npH6JIHiKCHHJI ,LJ;JIJI peiiiCHHJI THIIa 
(k, 1). . . i . . . . . . 

C noMo~ro <:nirx 'ipex MeTo,n;oB B pa6oTe. noJiy<IeHh:I Ii~qani.Hhle npn6nn
iKeHHJI C Ka<Iec:rBeHHO IIO,LJ;06~MH H. Ka<IeCTBCHHO pa3JIH<IHhiMH KOMIIOHC~TaMH 

• • ' • \ \ • • • ' • ' . 1_ t"' ~ ' 

KaK ,I(JIJI CHCTCMhi CllJihHOH o6paTHOH CBJI3H 1 TaK H ,LJ;JIJI CHCTCMhi CJia6ofi o6-
paTHOH CBJI3H. _.,,,,L: "·•y , .. , ; 

· 4.2. Jiapa.MempU"tCC'ICUC Ua"taA~UbtC npu6AU:JICCUUJr _·, ... 
' ' • • - - J • • - ".. - - • -~ : J , -'. ' . "I~~: 

. IlapaMeTpH<IecKHe Ha<IaJibHhle'npn6ni1:iKeHHJI B cnyqae 'N· = 1 npe,n;noiKeHhi 
B pa6o-l-e [7]. Ilpe,n;nonaraeM, <ITO HYiKHO IIOJIY<IHTh c<I> ,LJ;JIJI napaMeTp~B 
a;,· ·{3;, ·1:. IlapaMeTp~}':'a;, ·· };,· ·' -it · paccMaipuBaKiTcJI KaK '!j>yHK~iili 'iie'u

pephi:B:Horo IIapaMeTpa A E [Ao;Ai] ;· TaK <ITO npH A = AJ m)nyqaeTCJI ncx'o',n;HaJI 

3aAaqa; T.e.· 'a;(A{) ='at' ' {3;(Xi) = {3;; 'li(Ai) = li' a rrim A.=' A~ HMee:M 
3a~aqy, 'lhH C<I> ner:Kci Bhl'lllCJlJIIOTCH. Tmrne 3a,n;a<IH Ha3I.!BaiDTCJI. O~Holl'~pa~' 
Meip:Wnfi::l<MM c'e:MeiicT:Bo:M' 3a.I(a<I: · · ,,._._, · " · '''· '· 

. -u·rrycTi'X0 =·A1 < A2 ><: A3 <: ... <: Ar'.~,A~·._t:Pe~eHin:!;\xocipoe:H:Hoe ·,n;~JI· 
A = Ao' 6epeTCJI B Ka<IeCTBe. aaqaJibHOro; IIpH6.iiHiKeiiHJI pemeHHH" 3a,n;ail .D:.im' 
A2. H .T.,n;. li:BHraJICh 'TaKHM o6pa3oM IIO ·3Ha<IeHHJIM IIapaMeTpa A,· npH A :::: A1 
nonyqaeM · C<I> nc~o,LJ;Hoii,· 3a,n;a<IH. :, . · · , · 

· BTo-i- .anrop~TM nerKo MOiKHO ·IIpHMeHHTh ,Ll;JIJI N = 2, 3; .',. · · · . : • 

! ~ Oonoriap'a.Meinpu..f.ec?C~e ceiteucmati pewe~uu a:d; CU.M.Me~p~·tnbLX ;cioa•£ .. '06o3-
Ha~HM: qepe3 M :MHoiKecTBo ,n;ony~TnM~X',rrapa.Me-r1~oiJ'.c~M:M:~Tpnq:~m·x~3a~a...j;:•· 
.LJ:JIJI 'J'aKHX IIapaMeTpOB· ycJIOBMJI cy~eCTBOBaHMJI· aBTO~O,I(eJibHhiX peUH~HHH 
{3);{4) BCe~,I(a BhiiiOJIHJI~TC:f! 1 a YCJIOBHe KOHe~OCTH aHeprMH (9)· 3KB~B3JieH
THO ycJIOBHIO 

··[ ~ J..: ~· .r :-; ~- 1 ' i 1 

N(l+a)<N(f3+7)<2+N(l+a),,.:a:>O, \ [3>d;- 1;:::0.: :;_ ,. 
, ,·_~ ::,__ -·· .. ·~:~:~ >f !.'P-·· 

IlycTb a= ao.>.O,, f3+i-.= f3o> 0, JY,(L-t.ao) .< Nf3o < 2.-+N(l+ao). 
·aAllli ~3 npocTeiimnx; ~uoco6~B ~ocTpoeH~ . ~~~HonapaMerpH'IecKoro ceM:eiic
TBa pemeHMii JIBJIJieTCJI cne,n;,yro~MM:, 7(_A) = A{30 , , {3(A) =. :f3o(l-:- A), _.), E. 

[O,AJ], A1 <. (f3o -1)/{30 • ECJIH A= 0, .To 1 = 0 :H cH~TeMa {5) BhipoiK,n;aeTCJI B 
O,LJ;Ho ypaBHeHMe O,n;HOKOMIIoiieHTiioii cpe,Ll;hl c napaMeTpaMH a0 , {30 • PemeHHJI 
aToro ypaBHeHHJI 1 KOTOphie JierKO IIOJiy<IaiOTCJI [13], HCIIOJih3YCM KaK Ha<IaJib

HOe upn6n:rrJKeHMe npn pemeHMH 3a.I(a<I c napaMeTpaMH {3(A1), I(A1
) H T.,n;. '·'' 

Oononapa.Mempu"tec1Cue ce.M.:eucme~. p~wenuu ·~.II..H ·n~cu~it'emp~•mbL~ ~~oa~. . 
AnropHTM uocTpoeHHJI C<I> ,n;nJI:HeCHMMeTpH<IHhiX 3a,n;aq HCIIOJih;yeT C<I> ,LJ;JIJI. 
CHMMeTpH'IHbiX 3a,n;a<I. IlycTh ·3a,n;~a TO<IK-;_ x .. ;;;(aha2,f31!{32,'/h/2) E V, r,n;e 
V- MHOiKCCTBO ,LJ;O~YCTllMhiX IIapaMeTpoB, onpe,n;eJICHHOe HepaBCHCTBcLMH (3), 
( 4), {9). · Ilpe,n;no.ixo>KMM; ,qTo lm1l ); lni.:iJ:' :.(C.~y-lr~ioi'lmi'l < .lm:zl' p=Gnim
eTCJI aiia.i~rH<IH~.) Oripe.I(eJIJieM · c~~~.fpn~Iiy~ To<I~Y :i:~ ~ KO~I1Ai,iH:a"raii1I 
f3. = 0.5(.81 + {32), Is =·0.5(/1 .f:'72), 'u; ·,;'(2;l; ~- i )/r7~;, r~e n; ~·7L'~.ITM{~.;cT~M'iwi 

8 

I. 

\! j . 

\y 

,.. I 

;· ~''.'•,", J. ;q ;., ;;} i; ;;:':,·~ ,J,·::.:~.. .(·.~ ·"-J-:_·,_:}::.._':J·,_::.~·-; :~_;:.:. ~:·; > .. ')_:: . ,j fi ~--- •., 
KpHBaJI 1 KOTOpaJI COC,Ll;MHJICT,TO<IKH X 5 :H x; CTpOHTCJI.IIO !jlopMyJiaM: .,. 

• ' ._ ~. • • ' . • ~ - ' 1..~ 

f3I(.X) = {3, + 0.5A({31- f3:z), /I(.X) = I• + 0.5A(/t -72), 

{32(A) = {3. +0.5A({32- {31), . 12(-X) = I• + 0.5A(/2 -7t), 

ri(A) = {. elm2(~)1,_.n·~~.lm2(:\}j, 
!}-, , "n :5_ejm2(A)I;~: (13) 

H 

·· e = n/lm2l; · 

a;(A) = (2n(A) -1)/m;(A), 
; ' ' . ' ._ ,;.. ~ _; ' . i = 1,2. 

I· ; -~ l j_ •.' " 

: ECJIH X E v, TO Bcer,I(a o' < 'i-< 1. QqeBH,n;HO,i~;6· t ~j:~ •.-.} :.:; .L 

-. . . -~:, 

x(A) = (ai(A),a2(A),f3I(A),/32(>.),/I(.X),/2(A)) E V V A E [0,,1]. 
r' c : '. • •• ', f!<;_•t;·_~ '1 ' , ';·.:.!:.·tj_, '~.'-.!\ ~· •'~ :,-,I 

PemaJI:3a,n;aqy,,n;nJI x, H .I(BHraJich uo napaMeTpy . .X OT 0 ,n;o 1, ·IIpH .X';::;,' I 
IIonyqaeM peiiieHHe B HeCHMMeTpH<IHOH:TO'lKe:x.;·~·'' , ·.· ~ ·::::·~::: .. ~; 

MeTo.ri nocTpoeHlm . o:riHon-apaM:~-i-pHqe~~H~·;C~MetlcTB pemeHHH II03BOJIJieT 
He TOJibKO IIOJIY'lHTb pa~JIH'q~~ C<i>, HO H ~po~~~C,Ll;HTb 3aBHCHMOCTH IIOBe,n;e-
HHJI perneHHH OT 3Ha<IeHHH IHiJ)aMCTpOB q)e~hi. • . . " ' ;J 

o~L-. · .t rn. f i,:, - :·~ ·0\ ~~- ·· , · ··l :' p-:~ ) 
~ . . -t•" 
<.! 

5. 'llHcJieHHhle pe3yJihTaThi · 
~<L:. ~J: ·.-, 

Uenh· ,<IHCJICHHhiX aKcnepHMCHTOB 

' ' ~ : . L ~: 

-:~ nccne,n;oBaane To<IHocTn. pa3paooTaHHr>ro • qncneHHoro Meio'Aa; · · 
- npoBepKa a!jlcpeKTHBHOCTH Jii;~,iiJ1o»<eHHI::i~ cua'~o6~B ~;,~y..;eHH.~ Ha<IaJibHhiX 

IIpH6JIMiKeHHH H acp!jleKTHBH6cTH ~(:neHHoro MCTO,LJ;a Bhi'lHCJieHHJI.,C<J>,j .. 
' - nccJie,n;oB~~e :;,Bo~~JJH C<P ·~'. 3~B~~~~~·~~~ ~T 3~ci~e~ti. ~Cl.P.a;~~TpoB 

cpe,Ll;hl; . . . . . .. . . .... , , , . .. 
- Bhl~~de:H~e C<i> .I(~yiKo,~OHCHTHOii ~pe,n;~ .~:JieBhiM.<f>po~TOM. 

• • ., < .,., ~ '"': --:"' ,. • ·.. ' '·f-•.-'.' • . .~-.. - ~ ' • ' 

5:1. HccAeOoeauue mo•tuocmu .Memooa. ,.,.,. • .. '.'! ;,;:n ·.:<rn'·" :.·~:: 
.LJ:mi YCTaH\)BJICHMJI TO~O~~T~ pa3p·~LOOTaHHhiX Bhi'lllcmiTeJibHhiXicxe~ 6hiJ;IH ·. 

IIpOBC,LJ;CHhi 'lHCJICHHhie 6KCIICpHMCHThi Ha IIOCJIC,LJ;OBaTCJibHOCTH BJIOiKCHHhiX 'ce~ ' 

TO~. B :.Ta6JII{~e 1 npHBC,I(CHhi 3Ha<I~Hi.J:n KOMIIOHCHT.jh;:f:z' peiiieHHJI THIIa (1, 2V· 

IIpH a1 = 2, a:z:=:' 2.395~,,J?t ,== 3',18, 'f/2 = 3~9)56, ,/1-=:=' 0.18, /2 .= 0.52,'N-=~2 B' 
pa3Hb1x ;T.O<IKax ,Tpex an~~e~HhiX· P.a36He~nii:c mar<JMn 0.4; 0.2, 0.1 A.iiJI K!m.I(.::r 
paTH'lHhiX. aJieMeHTOB; ll 0.2, 0.1, , 0.05, ,LJ;JIJI JIHHCHHhiX 'a'JieMeHTOB. · IlopR,LJ;OK 

T?~~~STH,n,m~i~c~n:ea, ~; .M,~~;:,n;y P:~,~~;:': · ;~~4 ·, . :,~ 1 ; • f .. ,')~• · r, • . ' 

. a=hl[(!;,":-:-;/;,-1)/:(f; •7>.fi :)]ln·,J, z=1,2 .• ,, 

,''!! 

' ~ .. - - ' -\ ' ' i ~ .· ~-~ ," 

Aaann3 'lllcJieHHhi·x pe3yJihTa~oB YKa3hiBaeT Ha cBepxcxo,n;HM()CTh .O(h~) 
MK9 .npH·HCIIOJib30BaHmi'KBa,n;paT'H'<!:HhxX an'~~ieHfos'(a'~ 22j· H cx~,n;H~OCTb' 
uopJI,n;Ka O(h2

) (a~ 2) npn HCIIOJih3oBaHHH. JIHHeHHhiX aneMeHToa. . . . .':' ·' 
1I:n11 .I(ocTini<eHMJI · i<piiTe1irui npci<i>iuAeHim ·u:r~i'iaQnii' ( iicip~a H:e~~;K~ ~~Iih~ 

IIIe 10-
5
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npn r 0 =: 0.1. qncno, nTeJ?,a~ii ~~~.rqee;:~e~m.oz?.c;.n~:~l!a~~~~ I1PJ;I .. ~~;';lcne~~n 
C<I> c neBbiM <ppoHTOM. · .. · ·· · · '·' · · ' · · ·· · ··· · · · · · · · · ' .. 

h (=0 n 

It 
0.20 0.853103!) 
0.10 0.8520007 
0.05 0.85Hi!J32 1.84 

h 
0.20 
0.10 
0.05 

.. 
0.5240968 
0.5265519 .. : . 
0.5272537 1.81 

0.8::il::i707 
0.8515762 

r ~ 
,. 

Tafinm~ac·1 

0 .( = :3.2 ·· . n 
JiHHCiiHI>IC :3JICMCHTI,j '. 

o.8283S98 o.75h314· ..• 0.4619716 

0.827,9(~4.3: .. ;·····,: .0;7508823·. ,. . . 0.4619367, 
0.8277823 1.9!) 0.7508199 2.00 0.4619279 

~ / ' • • ', t ' .' i i !j ' . ' .{ ' -~ 

0.5838984 O.G889737 0.7440246 
,. o.5844sn::; •'. : ~ 0.68!)0886 '0.7433674: . 

1.98 

0.5840384 ··L99., O.G891183 .· L9G 0:7432015 1:99 
O:l 

0.8277474 . 0. 7::i08015 " ,, 0.4619259 
0.8277419 0. 7::i07!)!)2 0.4619250 

It 
0.40 
0.20 
0.10 
h 

0.8515767 3.45. 0.8277416 3.95 0.7507990 4.02 0.4619249 4.89 

0.40 0.5273499 
0.20 
0.10 

\' 
·~', ";,~~ _t·' 

O.u84GG25 0.6891194 0.7421571 
0.58468G5 0.6891277 · 0.7431468 . 
0.5846880 3.97 O.G891282 · 3.98 .().7431461 · ;3.97 

~ ":' ., ; ·-•··· 

5.2. Co6c~~e·wnbte rfiyit?C't{,UU u3' Ua"taAb'1i.i,i:dhiptt6.11'u~'J~'1~iZ, no.lly"teuu;,;;x Memoao.M. 
"CUJ:iiB.iLU1t.H1' · ,,,,, ·: ·. :::~-t,~"'~:J;". :~ ··,,,!. ><. 1: · . ~ •.... ·. l •· • 

J1cnOJib3Y.fi HaqaJibHbie npn6nnn<eHll.fi, noJiyqeHHbie MCTOAOM "CIIIHBa~H~;;,. 
ycTaHoBnnn ciie.iu'ro~ue cic06ea'Hocrii: · · ; . . · ' .. · · · 

C1-npn6nllii<eHnn npon3BO;hHoro BHAa (k; l) npnBoA.fiT I< no:rry~eHnlh' C<I> 
c. J<aqecTBeHHO noAo6HbiMH. KoMnoHeHTaMn: ·. 8ToT · cpaKT · ycTaHi:JBJieH ·Kru. 'AJI.fl 

CllCTeMbi .. CllJlbHOH, o6paTHOH CB.fl3ll, TaK n· AJI.fl · CllCTeMbi ; CJia6oi:i 'o6paTHOH. . ' ·.. ' •( 

CB.fl3ll. B To n<e BpeMn qncJieHHbie ai<cnepnMeHTbillOI<a3aJin, qTo)~JI.fi cncTeMbi 

CJia6oii ,o6paTHOH CB.fl3ll llCllOJlb30aaiine C0 -'npllOJIIDKeHHH o6ecrieqkaeT no

JiyqeHne ·. c~' l<OTOpbie coxpaH.fiiOT;·cTpyi<Typy' Ha'-laJibHbiX npn6JIIDI{e:Hnii.: Ha 

pnc.la llOI<a3aHbi. C0-HaqaJibHOe npn6niDKeHne ll co'oTB.eTCTBJTID~ee peiiie-: 

Hne Tnna (1, 2) AJI.fl napaMeTpOB a1 = 2,· a;:= 2.3956; JN =· 3:18,• f3i = :t9156, 
/1 = 0.18, 1'2 = 0.52, N = 3, aHa pnc.16 - C0 - HaqaJibHbie npnonllif<e

Hne ll COOTBeTCTBYID~ee p'eiiieHi.te 'inn~ ·.(3, 2) iA4~ n~~~eTpoB 0"1 = 0"2 = 2, 
P1 = P2 = 3~2, 71 = 12 = 0.2, N = 2. "'' ' 

5.3. Hci:5t~o~eaH.ue';e~~·KJti~~ iJ~~ ~ ~a~~d~~~-~-.,;,~ om' ~'a"te~;,~ :~apaMempoe 
cpeaw. ! • ''i~' .. ' .. ··•. :' :· .. ·• ·:".:: •. , ··.: .·, ·:~·. '' .... 

~accMa~pn:BatM: .~~r:rMeTp~~~~~. ~AI;JOIIapmdeTp~q~c~ne: ceMeiicTBa peiiie-

n ,;"-';•' '.-

10 

;~ ·w 
\_:, 

! 

:\j' 
\ 1 

\. 

I 
I 
' 

(,' 

,·, :,.-< 

':{t' 

I, 

·,." 

. f. r: ~ ;, .. ~ 

. ~' : ~ 

-.:: 

a·. ~o 

a1=2.0000.{J1=3.:1800 rt=O~ 18 
a2=2.3956 {32=3.9156 r2=0.52, 

. . . · ·. · . . . N ,.;3 ( _1 ; 2 } 

I 
I 

·-·I 
I ,, 

·-l, 

•• ~ -1 .~ ~ 

•",il 

j : ... ~ 

o.o. 
o.'oo 4.'oo s.'oo ·;··12:oo 1s:oo• 

PHc. 1a. Haq; npH6nH~eHHe 
PemeHHe -=-=--:::-

1. o~ •7=2 {3=3: {2 -r-o: ,2 ~: :N-r \ '\ 
· .• l 

¥'•\ 

·;·.,. 

1l' 

•. ~ ,n • 

! .. 

> M •• 0; ~ 

,·;, 0"0o.'oo s.'oo 1o:oo :1s:oo··2o:_oo ·25:oo 
PHc. 1 6. Htiq. npH6maieH.Iie ·· 
.. -, . . . , : . , PeiiieHH:~ - --:- -

. . . . . . ~ . 
Hllii, nonyqeHHI>le ~o <!J'op~yn~ · 
! " ' ' . ~ • ' . ' . . . . ' ' ' '.' .. : : ~ -. 

.,r ·; s:. 
~ ! 

·." '~ ·. 

.,_ ~ ~ t 

.. 

. ; 

.. ; 

·;o :,;, 2, f3o = 3.4;· 7(..\)= >./3o~')3(..\(= f3o(l- ..\), '..\ E [0,..\1];·>.~ = 2:3'/f3o~,; iv = 2,3. 
• • : ~; ~ -.· f ~_>: .. ; -~ ,....'> • -· 

KorAa 1 = 0 (>. = O),cncTeMa Bbipo~aeTcn B OAHO ypaBHeHHe c napaMeTpaMH 
0" = 2, f3 = 3.4 . .Unn ElTOro ypaBHemui MOif<HO nony~Tb :Bee B03MOif<Hble C<I> -
9k(e), k = 1 + 5 [13]. Mx pa3nll'!H~e KoMoHHa,wrn: (gk,91), k, l = 1 + 5 6epeM 
Krunia-..la.iibme' npn6n:mKe~.fi .Zi.ii~ C<I> THn~ (k, lfnpH >. = '..\1. . . : ' ' 
:; . ~ '""- ", . . . - . '. ~:. ' , ' . ' .. ·. ' ~; ~ . .:. , n .,·, q·~ ~ ; 
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JlerKO 3aMeTHTb, qTo pemeHHfl THIIa,(k, k) He·TOJibKO He H3MeHJIIOTCJI npH 
AJ3IDI<eHHH no .napa"Mi:Tpy; X, HO. H, ·K~M iix K~MnoHeHTa coana~aeT c cooT

aeTCTBYJO~ei1: C<I> fJk(e) o~(;KoMnoHeHTHoi1: cpe~. 
Oco6bli1: HHTepec npe~cTaBJIJieT HCCJie~oBaHHe eao~10~ C<I> c KaqecTBeH

HO pa3JI~H KOMITOHeHTaMH H HX CTpyKTypHaJI nep.ecTpOHKa B 3aBHCHMOC

TH OT 3HaqeHHf! napaMeTpa .\. Pe3yJibTaTbl ~JIR c<i> THna (k, l), l < k, k, l = 
I + 5, N = 2 npHBe~eHbl B TaMH~e · 2. qepe3 (k'; k') o6o3HaqeHo pemeHHe, 

qbH KOMnOHeHTbl HMeiOT KaqecTBeHHO O~aKOBy:io CTpyKTypy, HO He COBna

~aiOT. Ta6m-w;a 2 3anoJIHeHa ~o Tex 3HaqeHHH 1, nocJie KOTOpbiX pemeHHe 

noJIHOCTbiO coana~aeT c pemeHHeM ~Jiwlrex iKe 3HaqeHni1: napaMeTpoa cpe~ 
B npe~~ei1: cTpoKe. 

,t 

Ta6mu~a 2 

I 0 0.1 0.15 0.2 0.3 0.4 ,0.5 2.3 

(1,2) (1,2) (2',2') (2',2').~ (2',2') (2',2') (2,2) (2,2) 

p (1 3) (13) (1 3) .·· (1 3)':': . ·~ , " , ' ' . . ~' ,.: •) 

e (1,4) ; j. 

m {1,5) 

e {2,3) {2,3) (2,3) {2,3) (2,3) (3',3') (3,3) (3,3) 

H {2,4) (2,4) (2,4) {2,4) 
, .. 

:1 ' 

H {2,5) 

e {3,4) ' 

{3,5) 
' ' 

(4,5) ' 

H3 Ta6JIHLV>~ 2 BH~o, qTo cy~ecTBYIOT ~Ba BHAa xapaKTepHblx 3HaqeHHH 

napaMeTpa 1: 1* H 1**. Kor~a 1 < 1*, pem~HHJI coxpaHJIIOT cTpyKTYPY Ha

qaJibllhfX npH6JIHiKeH:HH, npH 1 = 1* npoHcxo~T cTpyKTy'pHan nepecTpoi1:Ka, 

a rrpH 1 = 1** o6e KoMnoHeHThl CTaHriBliTC~ pauHbiMH aeKoropoii . co6cTaeHHoi1: 

<l>YlfK~H o~oro ypaBHeHHf!. .LianbHei1:me~ mMeHeHHe napaMeTpa 1 yif<e He 

Bbl3biBaeT HHKaKHX H3MeHeHHii C<I>. AHaJio~H~oe HCCJie~oBaHHe npoae~eHo H 

B cJiyqae N = 3. , .. . 
PHc.2a. H 26 HJIJIIOCTpHpyiOT noae~eHHe nepaoi1: ft H BTopoi1: J2 KOM

ITOHeHT C<I> Tnna·(l, 2) :- n'oi<a3aiihl .rpa<J>= ft-, h ,tiJIJI 3H~qeHHi1: napaMeTpa 

_1 = o, 0.1, 0.15, o.3, o.5; ~~-= o.15, 1~,~ = o.5. . · 
HHTepecHbli1: pe3yJI~>Ta~ rioJiytie:H:npH npocJieiKHBaHHH , suOJIIO~H pemeHHH 

THna (1, 3) H3 paccMa'rpHBae~hlx o~onapaMeT}mqecKHx ce:M:ei1:cTB. B eToM 

cJiyqae 1* = 0.2. Kor~a 1 paBHo 0.3, pemeHHn·rrep'exo~T BI)emeHHJI.THna 

(1, 2L Ilo~~6Hbli1: q:HCJieHHbli1: aHaJIH3 C<I> ~JIJI 3~aqeHHi1: 1 MeiKMr 0.2 H 0.3 
ITOKMaJI cne~IO~ee. llpH' ' . ' . 

1*</.5; ~~. r~~--~~ ~t ~:;~ ·z :.; .. 
pemeHHf! coxpaHliiOT CTpyK.;;py {I;3r· riepBM ISOMnO.HeHTa!t, COBIHi~aeT c ' 

9}. IlepBaJI qacTb BTOpoi1: KOMnimeHTbl I; np:H6.ii:I-i~aeTCJI K ft', •"ee M~HHMYM 

12 

I ~:. 

.: 

' 'i ~ .: 

1.0 
f2 u~2 'tH-y='3. 4, . N=2 .. 

-y=O; 0:1; 0. 15; 0. 3; 0. 5 

~
00.5 

.3 
' 

• 15 

0.1 

o: o·o-w~ .:; I I I I I •.• ·, I I ·t. ,--, ; 'j I I I;;::;-;: I I I I I I I·,·, i I.·~· 
0.00 4:00 8.00 12.00 16.00 

PHc: 2a 

f1 u=2. {J+-y=3. 4, 'N=2 .. . 
T'':~.: o. 1: o: 15: o . .3: ·o.· 5 · 

·,(·' .~ .. ; 

~. ; . 

.{:: ·._, 

.! 

: .. - <t 

!_ ... ;w~ i·:.U!~':';.·· ~-~.L. 

\'i ... I\ 
l .• i :'· 

',;,·;.\• l\}i.k.· .. ,i 
> ~··, 

ttl'·-

~~~J .. i:.:: .... ~ ... ,,,,;·~· .. ·:r: 'Jl 
'" 'O;OO·. 4.00 . 8.00 .. 12.00' 16.00 

,''·' 

... , ·. ·:::.-. . Plic.:26 .. ~ ~ 1' ' If'.!. !•C: L.~ !'..,:;;; 

:;•<;•~' ·,{,. ,) -·~:~ .·,rc~.: :;:·. 

yMeHbmaeTC,JI K HYJIIO, a ce BTOpOH MaKCHMYM y~aJIJieTCJI ,<lT BTopoi1: ,KOMITO- •; 
HCHT~ roMOT~p~HqecK~ro pe~~Hl-~JI ~ ~Hraen:~.~IT}JaBo.lHa pm~.3, no~<t3aHO, 
noae~~HH·e h ~JI;;, ., .;_ 'o.2·,. 0,22, 0.2( o.25, N,~ 2. ·oT~l~TH~l, qT(>Bee:;~nonbl- . 

TKI·{ nony~HTb pcmcHIIJ(rri;~ ·; E (,Jiv·, 0.;3);. OK~~JtHc~·; 6e3ycnewHbi~H~; ~·~h(J no;~ 
BOJIJieT_ .HaM e~eJiaTb npe~noJioJKeHHe o ey~t~CTBOB<UIHI1 Gmj>ypKm~HH a£iJIH3H 

·· -2·-··p·-_34 .. b.· ._.,.b. ·N:_·.)·> .·.. : .•- ". 
ToqcK_a_-., 1'.~, .:-7N•,I-:-oiN•;,,,-;-;-,•'· , · . ,·· .. · ., · · _:· .. 

qHcJieHHble }le3yJibTaTbl noKa3biBaiOT, _qn> e B03pacrauueM.. N no~o6JiaCT:h 
~onycTHMbiX ;Ha~CHHH napai.IcTpo~,'rA~~ ey~;'CTBYIOT 'pcmeHHJI C KaqecTBCH~O 
p'ei3JIHqH~MM :K~>~mom;;;;TaM~, <;oKpa~acicJI .. P·a3~tep eToi1: o'GJiacTH cy~ccT~ 
Il~irno 3aaHc'HT H <;;. 3HaqeH~JI aai-<;M<~~t'JihiiOro ·~ap.aMeTpa 'n. q~cJieHHhie 
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f2 a=2 P+7=3.4, N=2 
2.0 7=0. 2: 0~2~0. 24;0. 25 

1.5 

1.0 \ ' . 0. 25 
\ 0. 24 

\~ \ \ 0. 22 .. 
' ' ~ 0. 2 

0. 5 

~· "1.1.· ·~ 0. 00 liiiiiiiijii.lliliiijllililllijiiiii iilllij 
,. 0.00 .. 5.00 10.00 15.00. 20.00 ,25.00 

P~t~c.3 

aKcnepHMeHThl npoue~eHhl; ~JIJI o~onapaMe,Tpw-recKHX ;eeMeiicTB pemeHHii c 

pa3JIH'llih!MH 3HaqeHHJIMH napaMeTpoB /30 = 3.2, 3.4, 3.8, (uo = 2) H n = 0.0455, 
0.0833, 0.1429 COOTBeTCTBeHHO. 0Ka3aJIOCh, qTo no~o6JiaCTh cy~eCTBOBaHHJI 

"pemeHHJI C KaqeCTBeHHO pa3JIHqHhiMH KOMnOHeH~aMH yueJIHqHBaeTCJI C B03-
paCTaHHeM . n. 

CJie~IO~Hii npHMep - aTo HeCHMMeTpHqHaJI. 3a~aqa c napaMeTpaMH u1 = 
1.935, u2 = 2.0623, {31 = 3.2, {32 = 3.4, 11 = 0.07;: 12.= 0.13, N = 2. HaqH
HaJI , OT pemeHHH CHMMeTpH'!HOH 3a~a:qH C. napaMeTp~H 0" = 2, . {3 = 3.3, I = 
0.1, N = 2 H ~BHraJICh no napaMeTpJiqecKoii Kpmioii (13), noJiyqaeM C<I> THna 
(1,2), (2, 1), (1,3), (3, 1), (2,3), (3,2) ~JIJipaccMa:TpHBaeMoii HecHMMeTpH'IHOH 
TO'!KH. PemeHHe THna (2, 1) noKa3aHO Ha pHc.4. 

1 
' · 

, , ... 

5.4; CP oeyx'/Co.M.noHeH.mHou cpeObt c .11eebi.M. tjip'oH.mo.M. 

IIpoue~eHHhle qHcJieHHhle aKcnepHMeHThl noKa3aJIH, .qTo,KaK 11 B o~HOKOM
noHeHTHoii cpe~e [13], 3HaqeHHe·~I!T~Mo~eJih~oro'nap~~Tpa n JIBJIJieTCJI on
pe~eJIJIIO~HM $aKTopoM ~JIJI noJiy'reHHJI C<I> c JieBhiM '$poHTOM - HX cy~ecT- · 

BOBaHHe B03MO)f<HQ TOJihKO KOI'~a n ---t 0. C ~pyroif CTOpOHhi,B paMKaX O~OI'O 
o~onapaMeTpH'IeCKoro ceMeHCTBa: pen:ieHHii C' ~OCTaTot.nio MaJihlM 3HaqeHHeM 
n YCTaHOBJieHo, qi-o''cy~eCTBeHHhiM $aKTOJlOM OKa3hiBaeTCJI'nap8.MeTp ..y. :II pH. 

$HI<cHpouaHHhlx 3HaqeH:aflx napa.MeTpou u :H ~ o6izic~~ r~e C<I> 'o6p~aroTCJI 
B HOJih;' pacWHpHeTCJI :c uo:lpaCTaHHeM I: ., . . ' ; . . ; . 

3aBHCHMOCTb OT n H I njmBO~T K CJie,zu'ro~HM .'H3MeHeii111iM B noBe~eiDrn: 
KOMnOHeHT pemeHHii F = (!1 , f 2 ). KoMnoHe~Ta c qeTHhl~ H~MepoM 2k aHHY JIH- .· 
pyeTCJI B :OKpeCrHocTHJ:ieHTpa . CHMMeTpmr; T.e:: 3~ ~k: '!1(~) ~ Oi ·o ·:5; e ~ ek. ek 
Bo3pacTaeT c yw;In.meHHeM ~,·au pa.MI<ax _o~orrice~eli:cTua p~m~HJlli (T.e. ti 
H n He MeHiiiOTCJI)- c B03p~~TalrneM I· Kp~Me Toro,npH k·~ 1 aTaKOMnOHeHTa 

,, ,.!-,, . ' . . .. 

14 

... 

'' j 

.K " 

. z ~ 
~-~ 

{; 

o,:.':.·~, 

1
•

0 
• a1_=:1. 935. ,P1'=:3J20 -y1.=0 •. 07.;. N=2 /1 a?=?. 0623. /12 =3. 40 72=0.,13 .( 2, .1) 

·t ~ · ~ ·- --. • ~ \.:. ~·- > · ·-. t ~ r:. t'< ~T· • 

' 
'.f ,_,.,..:. .... ' ... ,, 

.0.6 

0.·6 ·.;:. 

~ ) ~. 

0. 20·• 

0. 001 'I II I I I I I I I I 1;:-;;,-1 j I I II 1~1; 1"1 I I 
0; 00 . . . 4. 00 . 8. 00 12. 00 

P~t~c;;4· 
. . . . ! i' 

f 2 a=2 /H-y=3. 2, N=2; l 
7=0: o,, 13: o. 14:, o .. L66; 

) .. ~ ·. 

';) 

/". "•(~ 

to:oo 15:oo 20~00•25:oo Jo.oo 
;,· P~t~c. 5,;. , -,::.·;;.:· 

,·,:. 

-_·;::. ("' 

:~:tJ 

'· 

.· 

~ ~ ,..,_, 

--:,_-(): 

' ::·:···r~.} r""'r"f .,, __ .. ··:,:r:---.:,> ... -~ -~~~·::-i."~~.:J;_,r~ ... ;'·!;z::~~·:."'>.~.--:J!r!: {.,~._-:;~·~·~.· ,) ' 
ft .Bhlp()>K~aeTCJI.B,'k,,, p33AeJibHHe!llyliiCilHH, :;~:KoTOp_hi~,HMeiO.T xapaKTep U.T.?P~H 
q<I>: • K<>MribireliTa .c: il~qeiHLiM Ho~epoM ·2,;:+.I,Bi.rP~*~a:~cJI.B . a~y. nei>isi~ 
C<I>. H.~):·~·~~en~~ecPyH~~' .~-xap~,;;p~M: ~T~p(;ri,c·<I> •. 06Jiac~h;,r'A~·aTa 
.;.~; -~··· """''·•"-'· ~ ···~ • ,-~-·- .1--~ --··} • . ' ""-'""-'· ~-· ~- ··--~-- • ' ·~ ~" ·;.. -~-- -··'·""·' 

KOMnOHeHTa. aHHYJIHpyeTCJI, pacWHpJieTCJI,C ,yMeHbmeHHeM .n H B03paCTaHHeM 

'1.· '· ···~·. } ... •· . ·3., •- .... •· .· · .. ~·\-,:~r.;:;.c·~. , ·<·?:;·,~~:~:.,,,· ... ~.:-.i·iL. ·: 
. ,BhiBO~ ~JIJI llOBe~eHHJI C~ C JieBhiM. !jlpOHTO:t._l C~~JiaHhl Ha .OCHOBaHHH ~c~ 

Jieimor~ · ail'an~a-peJ?e~~rl(o~~~~p~eTp~~-ci<HX .. c.~~-ii.c~{·, ··. ,,~,~:;; ;,: . . · :: 

·i· ·.\ uo = 2; f3o·~:3.4;"7C>:Y;= .\,Bd, {3(.\)·;; f3ri(i :.£~.\),' .. ,.:~· ~ ~"''; .. · 
< · ,\ E [0 X]· ,\''.;;·2.3/R'':n·~ 0.0833' N~ 2 3·; ... 'u_: 

. , ' 1 I .1 , .. /-'01 I . I I .. 
··--~:_ .. "}l;_..;-;_, ~-~-~- •• : ~ ~ ·:~':{;3'" 

(14) 
.r:.:_; 

lli 



,uo_:= 2;~ fJo = 3.2, 1(~) =:=·~/Jo;.:/3(·~) =~ fJo(1 ~A), 
A E [O,Ai]; ,;A1 -~ 2.i/{Jo;· n~ 0.0455, N ~'2, 3. (15) 

3.z:tecb noK(I.)KeM TOJibKO aBOJIIO~IO C<P T:mia (2,4) H (1;3)n3 (15) npH N = 2. 
Ha pHc.5 H3o6p(I.)KeHo noBeAeHHe BTopoH: KOMnoHeHT~ 'C<I> T:mia (2, 4) npH 

I 

2.0 {l=3. 09, 7=0. 11, <-1, 3) N=2 

.. .; 
1.5 

,;t 

to.oo t5:oo 2o:oo 
PHc.'6 .. l' 

1 = 0, 0.13, 0.14, 0.166. PemeHHe T:mia (1,3) Wl113Ha'leHHii 
fJ = 3.09, 1 ~ o:u; N = 2 noK~M'a akp~c ~ · : :>· 

napaMeTpoB u = 2, 
. - '/:·\ .,. I :-

~------

~! ·: 

6. 3axJno'leHHe -
' ~~· ·~.//-~'- ~/ ' J. ·., ~: ' ~ ·_,: ~-

B aToi1: pa6oTeHccJieAOBaHbl C<I>. ABYXKOMIIOHeHTHOH ·cpeAbl B CJIY'-IaJIX ~
JIHH):{pJNecKoi1: H c<j>epJNecKOH ,cliMMeTp~H,~ T.e::' N ::::: 2, 3. IlpoBeAeHHble 

'IHCJieHHbxe aKcnepHMeHTbl UOKa3aJIH, -..iTo pa3pa:6oTa.aHbiH MeTOA D03BOJI.R:eT 
;i ,£· : ' 

UOJIY'IHTb 6oJibWOe -.:lliCJIO ·pa3,lllNHbiX~'pemeHHH H_DO'ITH_aBTOMaTH3HpOBaTb 
¥" •• • ·-·~•·""",·~ --~·-·~·"-· ·-· r----...';·v«····· "'·-~-r-·!lt..,':"c..:.-r~·- ,-.'-.(!,\} .i 

npo:qecc. Bbl'IHCJieHH.R::; · 't!HcJieHHb!e: pe3yJibTaTbl. YKa3biBaiOT aa ,cBepxcxoA:H-
MOCTb MK8 npH HcnoJib30BaHHH KBaAp.aTH'IHbiX KOH.e<IHbiX aJieMeHTOB . 
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Kom!sa M.r •. 
1JHCJieHHhiH aHan:H3 P<tAHaJibHO-CHM~ 
co6crBeHHhiX tPYHKU,HH ABYXKOMITOH• 

B pa6oTe HcCJieAOBaHhl P<lAHaJibl 
Hhle pemeHHSI CHCTeMhl ABYX KBa3HJI 
CTeneHHhiMH HCTO'IHHKaMH. Ha OCHOJ 
Ha.H MeTOA3 KOHe'IHhiX SJieMeHTOB p 
BeHHhiX tPYHKU,HH (C<I>) aBTOMOAeiii 
JieHHOro MeTO)l.a Ha ITOCJie)l.OBaTeilbHC 
HhiH 'IHCJieHHbiH aHaJIH3 ITOBe)l,eE 
napaMeTpoB cpe)l.hl. 06Hapy:x<eHhl 1 

tPpoHTOM. 

Pa6oTa BhiiTOJIHeHa B Jla6opaTOJ 
TH3aU,HH Ol1.51l1. 

Coo6lli.eHJ-te 06he):IMHeHHoro MHCTI1 

llepeBOA asTopa 

KolevaM.G. 
Numerical Analysis of Radially-Syn 
of Two-Component Medium 

In this work radially-symmetric 
of two quasilinear parabolic equatio 
.for computing eigenfunctions of t 
continuous analogue of Newton's m 
accuracy of this method is analyzed l 
analysis of the evolution of the solut 
is carried out. Eigenfunctions with I 

The investigation has been pe 
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