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BIIIBJd IIRCTHTyT RAePH~ HCCJJeAOBaHHH ,Uy6Ha, 1991 

1. nocTaHOBKa 3aaa~H 

8 nocneaHee BPeMH ·HHTeHCHBHO H3Y'iaiO'l'CSJ H9CTaUHOHaPHI:le 

aHCCHnaTHBHI:le CTPYKTYPI:l, B03HHKa~m»e B HenHHeAHOA TennonpoeoaHOA 

cpeae [1-15]. 8 3THX HccneaoeaHHSJX ocoooe MeCTO 3aHHMaeT 

onpeaeneHHe C06CTBeHHI:lX ¢YHKUHA (~) ropeHHSJ HenHHeHHOH cpea~ 

npouecc ropeHHSJ HenHHeAHoA cpeal:l c K03¢¢HUHeHTOM TennonpoeoaHocTH 

H HCTO~HHKOM, 3aBHCSJIIIHMH CTeneHHI:lM 06Pa30M OT TeMnePaTYPI:l 

u( r,'fl, t), onHcl:lBaeTCH 3aaa~eA KoiiiH: 

1 a CTau 1 a CTau 8 
u t = -;. a r ( ru a ;) + -;.z a 'fl ( u a ;;J + rr ( 1) 

u(r,'fi,O) = u
0

(r,'fl),t>O, CT>O, (3>1, 

rae o~r<oo,O~'fl~2rr nonHPHI:le KoopaHHaTI:l TO~KH . . CneayH [16], .Heorpa-

HH~eHHI:le aBTOMoaeJibHI:le pemeHHH.ypaBHeHHH (1) HmyTCSJ B BHae 

u(r,'(),t)=g(t)El(~,7)), rae 

g( t) = (1- t/T ) -1/ ((3-1) c =r( 1- t/T )-_o. !5 ({3-_CT-11/1{3-~~. 
0 • .. 0 . .. ' •.. 

7) = '(> - G 
0 

/J 1-.C1) ln (1- t/T 
0 

) , T 
0 

- BP9MH CY!IIeCTBOBaHHH pemeHHH, a 

C
0

- napaMeTP. CoocTBeHHaH ¢YHKUHH 9(~,7)). yaoeJieTBOPReT .HenHHeH-

HOMY·3nJIHflTH~eCKOMY.YPaBH9HH~ 

-r~--.. ... ._,.,.,._~··•- ,,...,__. _......_ 

u(· ;..:.;( .. , . >:riliti rmCiXTJT I 
,;.i~lt,;iMX rlC),elUllllld 
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a ae a ae ae ae 
1 ( . u ) 

£(9)= - ~ a~ ~ 9 a~ } iJrl ( 9u iJrl ) + ~~ - c -+ 
oitr) 

+ 9 - reP = o. ( 2) 

B 3TOM ypasHeHI111 p=0.5((3-u-1), 11 15e3 o~paHI1'ieHI15i oiSmHOCTH 

noJJOll<eHO, 'iTO T =1/((3-1). 8 paiSOTe 11CCJJeayeTC5i CJJY'iaH (3>u+1, 
0 ,J 

C0 =0. B 3TOM CJ1Y'iae ~ 9(~.~~ yaosneTBOP5ieT ~PaHI1'iHbiM ycnoBI15iM 

a9 iJ9 
·U 

lim ~ 9 iJ ~ 
. ~~0 

0, iJ ~ = o np11 7)=0 11 7)=2rr • 

npH ISOJJbWHX ~ H3secTHa [2] acHMITTOTHKa C~: 

S(~,7))=C~- 1 /p(1;y(~)-), 1 y(~)~O np11 ~~. 

(3) 

3TO no3BOJJ5ieT nocTaBHTb KPaesoe ycnosHe TPeTbe~o poaa npH ~=R>>1 

1 e;~' ~=R. ( 4) 
a 9 

= 
iJ ~ 

p 

TaKHM OI5Pa30M, pemeHHe 3alla'iH ( 2) -( 4) HllleTC5i B OISJJaCTH 

0 = { 0 ~ ~ ~ R, o ~ 7) ~ 2rr } • 

2. npeasapHTeJJbHble cseaeHI15i 

HaHISonee nonHo H3y'ieHbl P3llHaJlbHO-CI1MMeTPH'iHble peweHH5i 

ypasHeHH5i:C2). B paiSoTax [1-12L noJJb3Y5iCb aHaJJHTH'ieCKI1MH 11 

Ka'ieCTBeHHbiMH MeTOaaMH; nOJJY'ieHbi'OUeHKH Ha 'iHCJlO pemeHHH. npH 

3TOM npeanona~aeTC5i, 'iTO noseaeHI1e 3THX pemeHHH · s 

COOTBeTCTBYeT noseaeHHIO ~a'iaJlbHbiX.nPHISJJHll<eHHH. 8 paiSOTaX 

Ha:ocHose HenpepbiBHo~o aHano~a MeTOaa HbJOTOHa H MeTOaa 

3JleMeHTOB',I5biJIH C03JlaHbl YCTOH'iHBble Bbl'iHCJlHTeJlbHble 

TO'iHOCTH 

[13-15] 

KOHe'iHbiX 

CXeMbl H 

noBTOPeHbl npeJlblllYillHe pe3yJlbTaTbl. KpoMe -TO~O, B 3THX · paiSOTaX 

nOJJY'ieHbl P3Jll1aJlbHO-CHMMeTPH'iHble pemeHI15i c HOBOH CTPYKTYPOH, 

OISpamaJOmHeCH B HYJ!b B· HeKOTOPOM KP~e C UeHTPOM B Ha'iaJJe 

:~':}~ :: ·~ :i r: 
2 

I 

KOOPlli1HaT. TaM ll<e 11CCJlellOBaHa 3BOJJIOUI15i paal1iclJlbHO..:.CHMMeTPI1'iHbiX ~ 

np11 {3~+'1, (3>U+1. 

Pa3paiSOTaHHble B.- [ i 3 , 1'4] CXeMbl '15b1Jll1 i npi1MeHeHbl K Bbl'ii1CJleHI110 · 

llByMePHbiX ~ B aei<apTOsco{ KOOPlli1HaTaX (15]. 3aecb sneps~e yaan'bcb' 

nOJJY'i11Tb aHI130TPOnli~e ~. ''T. e. peweHI1H, 11MeioJm.1e pa3JJH'iHoe' noseae.:_ 

HHe B lianpasneHHm{''~~--H ~ . 
• 1 z 

YpasHeHHe (2) B noJJ~PHill<' KOOPllHHaTaX 113yYanoCb2 B paiSOTaX, 

[9-12]. B 3THX paiSoTax npeanoll<eH 3~KTHBHbiH MeTOa onpeaeneHH5i 

'l 
Ha'iaJlbHbiX npi115JlHll<eHI1H llJl5i paaHaJlbHO-HeCI1MMeTPH'iHbiX' ~. Ha 1 OCHOBe 

3TO~o 'sb1cKa3aHo npeanoJJoll<ei·h1e, 'iTO • 'CTPYKTYPa ~- ypasHeHHH · (2)' 

nOJJHOCTbiO noBTOPHeT CTPYK:ivPY 0 Ha'i~:IJJ'bHUX'npHISJU.iJKeHH11:· npose£feHHble 

TaM ll<e 'qH.CJleHHble ~~·3KCnepHMeHTbl nm:a3aJJH, '\.rro>: 5Tii'· rHnoTe3a :·~'lie 

sce~aa: sepHa. · no3TOMY son poe o cTpYKTYPe · paal1an'l:.lici::iieclil1MeTPH'-IHb1X 

~~ 015 HX 'iHC.iie npii:3aaaHHbiX napa'i1eTi:)ax u 11 (3 'OCTaeTc5i' oTi<:IJ!,iThiM::: 

B To JKe BPWI Heo6xo,rv1Mo, KaK no,n;tiepK>iBaeTc.ff B · [ 121 pa3pal5aThiBa+!:.. 

ycTOH'iHBble Bbl'iHCJli1WJlbHble. cxeMbi' pemeHHH YK333HHOH 3aaat.ni. /,: .. , 

UeJJb-llaHHOH paiSOTbl COCTOHT B pa3paiSOTKe ISbiCTPO· CXOll5illleroc5i 

HTepaUHOHHO~O_MeTOaa llJl5i_OnpeaeJJeHH5i ~ ypas~eHH~,(2); H Ha .e~o 

OCHOBe nposeaeHI15i ISOJJee nOJIHO~O aHaJJH33 HX CTPYKTYP. KpoMe 3TO~O, 
- J-;-'':--;' •.;.. ;',·: . ;_,. l 

,•,• 

CJJY'ia5i c ;>! o, 
·-· .. 0 >\•,l•i 

Ko~aa HeOISXOll11MO noa~OTOBHTb e~O nPI1MeHeHI1e llJl5i 
~. {'~ ·:: ~' 

Oli<Hll3eTC5i Ha OCHOBe.~ ypasHeHI15i C2) nOJJY'i11Tb pemeHI15i 
L< 

ypasHeHI15i 
'. ·j ,_. 

(1) B. BHlle TaK Ha3biBaeMbiX "cnHpaJJbHbiX BOJJH", T. e.·, pemeHH5i: 
' .· ~· \, ,j • . • • ':., i 

onHcbiBaiOWHe pacnpocTPaHeHHe HeoaHOPOllHOCTeH HeJJHHeHHOH,. cpeabl no, 
'J. ' ~ \ . ' • . ' . \ .", '--' ~ . ' ~ • ''': I . ·•:. 

cnHP3JlH. 
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3 • YHcneHHbll1 MeTOll 

an~ pemeHH~ HeJIHHeHHOH 3alla~H (2)-(4) HCnOJib3YeM HbiOTOHOB-

CKYJO HTePaUHOHHYJO CXeMY [15], KOTOpa~ HMeeT BHll 

;e- ce )v =-;e(e >, ek = e +T · v , e -3aaaHHa~ ¢1YHKUH~. 
lc lc . K ' +1 lc · lc lc 0 

(5) 

3aecb ~epe3 ;f·(e ) o6o3Ha~eHa npoH3BOllHa~ l!lpeme, .onepaTOpa ;f(eJ, 
lc . . ~ -

s~HcneHHa~ s TO~Ke e . napaMeTP O<T ~1 onpeaen~eTC~ s npouecce 
lc lc ' ' 

B~HCJieHI1H no :)KCTPanon~UHOHHOH ¢'0PMYJie .[17]: 

{ 

min ( 1 , T 6 . I 6 ) , ecnH 6 < 
' k-1 k-1 ' lc lc 

T -
1c - max (T

0
, Tk_

1
61c_

1 
I 6lc ) , ecnH 61c 2!: 

6k-1' 

6
k-1 

8,:)TOH ¢'0PMYJie T .>0, a ~epe3 6 0603Ha~eHa HeKOTOpa~ HOPMa HeB~3-
. . 0 . k 

Kl1 ;f(e ). no Mepe ee CTPeMJieHH~ K HYJIID T CTPeMHTCH K ellHHHUe 11 
. . ···k ' . '· . k ' 

CXeMa (5) nepeXOllHT B KJiaCCH~eCKHH MeTOll HbiOTOHa. npH Tlc<1 

HbiOTOHOBCKHH HTePaUHOHHbll1 npouecc (5) HMeeT JIHHeHHYID ., CKOPOCTb 

C~OllHMOCTH, HO 3aTO 

Ha~aJibHCIX , npH6JIH:«eHHH. 

CYIIIeCTBeHHO paCWI1PHeTC~. 06JiaCTb 

, EcnH Ha~anbHoe npH6JIH:«eHHe 

3allaHH~ 

e <I;, n l 
0 

yaosneTBopHeT ycnosHHM C3J, C4J, _llJIH HTepauHoHHI::IX nonpasoK vk (i;, f1) 

BHITOJIHH~~ KpaesHe YCJIOBH~ 

: · .. · a v 
·lim i;ea __ k 
i;~o 1c a i; = o,· 

a vk 

a ~; 

t'' 

1 a vk ' 
-v li;, i;=R, -:;----=0, 1)=0,211. 
p k vY) 

(6) 

YJiCJieHHOe pemeHHe 3alla~H (5)-(6) npoBOllHTCH Ha OCHOBe MeTOlla 

ranePKHHa. ··npH 3allaHHOH ¢'YHKUHH ek E D He06XOlli1MO HaHTH ¢YHKUHID 

' . 1·. 

Vk E H , TaKYJO, ~TO HHTerpaJibHOe COOTHOWeHI1e 

(;e-<e~c>vk,w) = - (;e<iv ,w) ( 7) 

. . 1· . 
yaosneTBopHeTCH anH niD6oH ¢YHKUHH w e H , rae 

4 

o = f e < ~; , n > : ~; 1/ze '~; uz 
l a~; 

ae'!+i. aea+1 
,i;-1/Z __ 

an 
ELZ (0) }• a 

{ 
av 

1 1/2 1/Z 
H =· v(i;,Y)): i; v,i; -

a~; 

av 
EL (0) }· 

an z 

,i;-1/2 

B pa3BePHYTOM BHlle nesa~ H npasa~ ~acTH C7J 3anHc~a~~ 

{ aw av . ae aw 
(}' 

a . . lc. a-1 1c +~lc ow ovlc + 
(;e- cekJvk,w) = f ~;ek a~; a~; + a~;ek a~; a~; vic i; Of/ an 

0 
0'-1 ae ae + __ k _k 

i; 01) 
z k ~ a 0 W OV } ZIT 

0 Y) vk + ~ W bi; +i;(l-~Jee )Wvk di;dY) +[(a+l)ekWvklpdY), 

a w a e awae ae 
(;e<ek>,w) 

a k 
~;ek ~~ + f { 

ea 
_k 

i; 
k z k 

a:;jan +pi;w~+ 
0 

+ ~;<t- r:f- 1 
>we} di;dn 

k k 

ZIT 

f a+1 
+ ek w IP df/. 

0 

11HTerpaJibHOe TO)KJleCTBO (7) annpOKCHMHpyeTCH no MeTOllY KOHe~HbiX 

:)JieMeHTOB C HCnOJib30BaHHeM 6HJIHHeHHbiX H3onapaMeTPH~eCKHX :)JieMeH-

TOB. 113 ypasHeHH~ (7) BHllHO, ~TO B P~~YJibTaTe _llHCKPeTH~aUHH Ha. 

Ka)KJloM mare HTepauHOHHoro npouecca nony~aiDTc~ nHHei=!~He anre6paH~ 

~eCKHe CI1CTeMH C HeCHMMeTPI1~HHMH JieHTO~HHMH MaTPHUaMH. 3TH 3alla~H 

pema~~ nYTeM pa3Jio:«eHHH MaTPHUH CHCTeMH B BHlle nPOH3BelleHHH 

HH:«HeH TPeyroJibHOH MaTPHUH C ellHH11UaMH Ha llHaroHanl1 H sepxHeH 

TPeyroJibHOH MaTPHUbl. npH :)TOM · B naMHTH. 38M 3anoMHHa~~ TOJibKO 

HH:«HHH 11 BePXHHH npo¢1HJIH HCXOllHOH MaTPHUbl. 

5. BH6op Ha~anbHoro npi16JIH:«eHHH 

0cHOBHHM MOMeHTOM B peaJII13aUHH• HTePaUHOHHoro npouecca .(5), 

(6) HBJIHeTC~ 3allaHI1e Ha~aJibHCIX npH6JII1:«eHI1H e(i;,Y)). 8 pa6oTe OHH. 

onpeaen~~H no ¢'0PMYJiaM [12] 

5 



• • e (~>r))= 0.5(f.+f. ) + 0.5(f. -f.) cos(m 7)), rae 
0 J J+1 J+1 J 

f.(~)= J m 
{ 

1+cx.R (!;), 

J -p 
c j !; . , 

~ <!; .• 
J 

~~~-· J 

• {1-cxR(!:) f.(~)= jm"'' 
J+1 c -p 

j+1~ 

• 
~ <~ j+1, 

• 
~~~ j+1, 

m z ~ 
Rm(~) =!; H(-am' b~, 0.5pl; ), am=(~-1)/(~-~-1)-m/2, bm=m+1, a 

H(a,b,z)- BHPO)!(.£IeHHaH rHnepreoHeTPI1~ecKaH ~YHKUI1H. napaHeTPH Ot .• 
J 

z • • 
~ , 11 C. onpe,aeJIHIOTCH 113 YCJIOBI1H f. E C , a I; . H C . - 113 YCJ10811H 

J J J J+l J+l 

f* E C
1

• I.!HCJIO nap,(f.,f* ) TaKI1X ~YHKUHH N =-[-a )-1 H OHO 
J+l . J J+l m m 

B 

TO~HOCTH paBHO ~11CJ1Y JlOKaJlbHHX 3KCTPeHYMOB ~YHKU11H R (~ ), 
m 

m=2,3, ••• [(~-1)/p]. non~eHHble TaKI1H o6pa3oH Ha~aJibHHe npi16Jll1-

lKeHI1H nPI1HHTO o6o3Ha~aTb ~epe3 E.H [12]. CTPYKTYPa 3THX ~YHKUHH 
J m 

CJle.liYJ()tnaH: MaKCI1HYMH ~YHKU1111 E.H paCTIOnOlK6Hhl Ha j KOHUeHTPI1-
J m 

~eCKI1X OKPYlKHOCTHX. Ha Ka)!(.£IOH 113 3THX OKPYlKHOCTeH Jle~T no m 

MaKCI1HYMOB B BePWHHaX npaBI1JlbH010 m-yrOJlbHI1Ka. np11 3TOM 3TH 

m-Yr'OJlbH11KI1 3aKp~eHbl Ha Yf'OJl rr/m OTHOCI1TeJlbHO .liPYr' apyra. 3TO 

03Ha~aeT, ~TO ~yHKUI1H E.H CI1MMeTPI1~Ha OTHOCI1TeJlbHO 2m Jl~eH. 3TH 
J m 

n~11 pacno~oJKeHhl: s TO~Kax 7)=lrr/m, l=0,1, ••• ,2m-1. Cne.aosaTeJibHO, 

HH MOlKeM pewaTb 3a,aa~y B 06JlaCTH Om = { 0 S ~ S R, 0 S 7) S IT/m}, 

CTaBH npH 7) = 0 11 7) rr/m ycJIOBI1H CHHMeTPI1H pemeHI1H, ~TO 

n03BOJIHeT OCY!JleCTBHTb 3Ha~I1TeJ1bHYJO 3KOHOHH~ naHHTH 38M 11 noJI~HTb 

6onee TO~Hble pe3yJibTa~ Ha~aJibHHe npH6JIHlKeHI1H E
2

Hm npH ~=2, 

~=3.25 H m=3,6 noKa3aHH Ha PI1C. 1a, 16. HHlKe ~epe3 E.M 6yaeM 
J m 

0603HaqaTb H C06CTBeHHYJO ¢YHKUH~; noJI~eHHYJO 113 3T010 Ha~aJlbH010 

npH6JlHJKeHHH. 

6 

6. 4HcneHHwe pe3ynoTaTH 

nnH BHHBneHI1H TO~HOCTH pa3pa60TaHHHX cxeH 6Hnl1 nposed~HH 

~11CneHHHe 3KCnepi1MeHTbl lWH onpe,aeneHI1H ()II Ha nocne.aosaTenbHOCTH 

B,ll;B08 CI'Yl!la!Oll\HXC.H C6TOK. noKalKeH pe3ynbTaTH BH~I1CneHI1H ()II E H' 
1 3 

np11 3Ha~eHI1HX napaHeTPos,~=2, ~=3.25. 06naCTb Om orpaHI1~eHa' .ao R= 

8. 5. Hcnonb30BaHH nPHHoyronbHHe ceTKI1, cornacosaHHHe •. c. rpaH11UeH 

o6naCTH 0 . nony~eHHble 3Ha~eHI1H, ()II B .HeKOTOPHX'·06Wl1X -Y3JlaX 
m 

np11se.aeHbl s Taon11ue. B 3TOH Ta6m1ue ~epe3 N,;· H N 
<,. 7) 

o603Ha~eHbl 

~11cna pa3611eHI1H s 11HTepsanax· [O,Rl H [O,rr/mJ Chi; =R/N!;, h =rr/mN ). 
7) 7) 

TeopeTI1~ecKaH oueHKa TO~HOCTH .liJlH paCCHaTPI1BaeHbiX ·,' K OHe~HbiX 

. z z z ~ 
3JleMeHTOB .anH JII1Hei1HHX 3a.aa~ ecTb sem1~11Ha O( h J, h. =h~: +h • · AHaJI113-'. 

<, .7) 

pe3YJlbTaTOB 113 .Ta6Jl., nposeaeHHbiH no MeTO.ay_ PyHre,-yKa3btsaeT Ha 

TO , ~TO 611ni1HeHHble 3JleHeHTbl, nPI1HeHeHHble K pemeHI1~· HeJ111HeHHOH 

3a,lla~l1 (2)-(4) OCY!JleCTBJIHm TaKyiO lKe TO~HOCTb. 8 n'ocneaHeH CTpOK6 

Ta6JI11UH np11se~eHbl ~ony~eHHHe 3Ha~eHI1H no!<a3<?TeJIH, 

h h/Z h/Z h/4 
Ot = ln [(El - El )/(El - El . ))/ln. 2,, BH~I1CJleHHHe no- pa3611e-:-

HI1HH (N!;;><N7))=(34x6), (68x12), (136x24). Bo scex cn~aHx ';fi1CJ10 

HTepauHH BapoHpoBru;o OT 5 .n;ot3 npH T 
0

o:o .1. 11TepauHH .npeKpamanHcb 

-::; 
npH BblnOJIHeHHH KPHTePHH CXOai1HOCTH 6 S 10 • 

. . . . .. ··. .•:. k •- ._. 

HaPH.liY C 11CCJ18llOBaHHeM __ TO~HOCTH MeTO.aa nposeaeHO pemeHHe 3a-: . 

aa~11 c 2) -c 4) np11 . ~:w+ 1 , ~>~+1 c UeJlbiO He3~BHCHH010 noJiy~eHI1H,: 

paaHaJ1bHO-CI1MMeTPH~H010 pemeHHH C HYJleH B UeHTPe, ony6JlHKOBaHH010 . . . . . ' . . . . . ' . ; . ' ~- . . ' . . ' ' . . . - -. 

B Pa60Te [14]. ~ P93YJlbTaTe B~HCJ1~H~H .. .liJlH ~=2, ~_:;:3: 1 , . H <1:'2, 

~=3. ( 18) 3TH pe3yJlbTaTH 6biJIH nOJIHOCTbiO nOBTOPeHbl. n11HHH paSH010 -
~ . . . . ·~.. . ... 

7. 



Ta6JIHI..la 

N~ N EX:O,O) 
T) 

0( 3 ,0) 0(5,0) 0(0,rr/3) 0(1,rr/3) 0(2,rr/3) 

34 6 0.93235 1.30610 10.83109 0.93247 
68 6 0.93355 1.30481 0.82782 0.93367 

136' 6 0.93403 1.30448 0.82700 0.93402 

34' 12 0.93820 1.30012 '0.82253-' 0.9.3833 
68 12 0.93946 1.29~86 0.81935 0.93947 

136 12 0.93981 1.29854 0.81854 0.93981 

,;34 24 0.93974' 1.29859 0.82043 0.93987 
68 24 0.94098 1.29733 0.81727 0.94099 

136 24 :0.94132 1.29701 0.81647 0~94132 

C(. 1.93 1.97 2.03 1. 92 

0.92417 
0.92403 
0.92399 

0.92640 
0.92627 
0.92624 

0.92700 
0.92688 
0.92685 

1.85 

0.75603 
0.75677 
0.75696 

0.7!1322 
0.75395 
0.75413 

0.75253 
0.75325 
0.75344 

2.03 

YPOBHH B tlBYM9PHOM H TP~XM9PHOM H306pa~eHHH pemeHHH npH a=2, 

{3=3. 1 noKa3aHbl Ha PHC. 2a H 26. 

0c06biH HHTepec npeaCTaBnHeT onpeaeneHHe BCeX ~ 3aaaYH (2) -

(4); co CTPYJJ::TYPOii, COOTB9TCTB~meli CTPYKTYPe HaYanbHbiX 

npwonw~eHHii E.H npw 3aaaHHbiX napa.MeTpax ·a w {3. nposeaeHHble 
J m 

.YHCneHHble 3KCn9PHM9HTbl noKa3anH, YTO pa3pa60TaHHblli M9TOtl no3BOnHn 

nonyYHTb oonbmee Ywcno pa3nHYHbiX pemeHHii 3aaaYH C2)-(4) npw 

¢HKCHPOBaHHbiX 3HaY9HHHX napaMeTPOB a H (3, Y9M nonyYeHO B [12]. 

npw 3TOM . 3aM9Y9Hbl Cn9tlYIOWH9 OC069HOCTH. Coi5CTB9HHb19 ¢YHKUHH 

0(~ ,T)) npw j=1 nonHOCTbiO COXPaHHIOT CTPYKTYPY HaYanbHbiX 

nPH6nH~9HHI1 ( PHC. 3a-3e). C B03PaCTaHH9M 3HaYeHwH napaMeTPa m 

MaKCHMYMbi yaanHIOTCH. OT ·UeHTPa. npw 3TOM HaonJOaaeTCH 

HeMOHOTOHHOCTb B 3HaYeHHHX 3THX MaKCHMYMOB anH pa3HbiX 3HaY9HHii m. 

npw j~2'YwcneHHble'HccneaoeaHHH noKa3anH, YTO cvmecTByeT HeKoTOpoe 

•· 3HaYeHHe m ; TaKOe, YTO npH • m=m 

8 

eceraa nonyYaeTCH paawanbHO-

-~l···! I i 

! 

'' ' / 

':l 
~ 

a 15 

PHC. 1a,6. HaYanbHble npwl5nH~eHHH EM , E H npH a=2, {3=3.25. z 3 z 6 

a 15 

Pwc. 2a,o. PaawanbHO-CHMMeTPHYHoe pemeHHe npw a=2, {3=3.1. 
H3onHHHH 11 noeepxHoCTb. 
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,J 

·a 6 

B r 

.ll e 

PHc. 3a-e. H30nHHHH ~ EM , m=2,3,4,5,6,7 npH ~~2, ~=3.25. 
1 m 

10 

a 
6 

B r 

.ll 

PHC. 4a-e. H3onHHHH QII E M , m=2, 3, 4; 5, 6, 7 nPH ~=2, ~:d3. 25.· 
2 m 

II 



CI1MM8TPI1~HOe P8W8HI18. np11 m~m* H8KOTOP~8 113 non~eHH~ ~ 11M8~ 

CTPYI<'rypy, COOTBeTCTeyKiey!O np8):1CKa3aHHOi1. B TO ~e spe~ nony~aiDTCR 

l1 ~. nnR KOTOP~ HaoJIIDnaeTCR pa3aB08HI18 . MaKCI1MyMOB, ~TO 

HaXOni1TC5i B :npOTI1BOP8~1111 CO CTPYKTYPOH Ha~aJlbH~ npl15ml~8HI111. ' B 

.~ 
paCCMOTP8HH~-HaMH CJl~aHX (~=2,~=3.1, ~=2,~=3.251 OKa3aJlOCb, ~TO 

cymecTByeT OoJlaCTb OKOJlO ~8HTPa, B KOTOPOH ~ 11M88T ¢0PMY nnaTO 

CO cnaoo B~a~eHH~I1 803Bb~8HI1RMI1 11 HI1311HaMH. Ha PI1C, 4a-4e 

noKa3aH~ Jli1HI111 paBHO~O YPOBHH nnH ~. nony~eHHHX 113 Ha~aJlbH~ 

npi15Jli1~8HI111 E M , m= 2,3,4,5,6,7 , ~=2, ~=3.25 B ~TOM cn~ae 
2 m 

* 
non~eHO,· ~.TO 3Ha~eHI1e m = 5. 

np11 ~=2~ ~=3~1 (~"'~+1, ~>~+1) HaonroaaeTCH, 

Ha~aJlbH~ 'npi15Jli1~8HI1HMH E M 
2 m 

neps~e ase 

~TO 

~ 

panl1aJlbHO-ci1MM8TPI1~H~ ( np11 m=2 CM. PI1C. 2a, 26), a 

np11 .i=2 c 

(m=2,3) 

cnenvrolliHe 

(m=4,5,6,7) nOJlHOCTbiD COOT88TCTBYIDT no csoel1 CTPYKTYP8 Ha~aJlbH~ 

npi15Jli1~8HI1HM. 

7. 3aKJIIOqeH1'!8 

Pa3paooTaH 11 anpo6MposaH ~11cneHH~H MeTOa nnl'i onpeaeneHI1H 

COoCTBeHH~ ¢YHK~I111 ~opeHI1H HeJ111Hei1HOH cpea~ 8 nOJll'iPH~ 

· KOOPni1HaTaX. B~I1CJ111TeJlbH~e cxe~ HBJlHIDTCS'i ycTOI1~118~11, a 

11Tepa~I10HH~ MeTOa sce~aa cxoni1TC5i. 

nposeaeH neTaJlbH~ aHaJ1113 COoCTBeHH~ ¢YHK~I111, non~eHH~ 113 

Ha~aJlbHHX npi15Jll1~eHI111 Tl1na E.M • 6na~oaap5i pa3PaoOTaHHOMY MeTOnY 
J m 

YllaJlOCb .nony~I1Tb __ ~OPa3llO oOJlbWee ~11CJ10 COoCTBeHHHX ¢YHKU1111, ~eM B 

paoOTe ;. ( 12] • noKa3aHO, ~TO ~11nOTe3a 0 TOM, ~TO CTPYKTYPa 

12 

C06CTB8HHHX ¢YHKUI111 cneayeT CTpyKType Ha~aJlbH~ npi15Jll1~eHI111, He 

sce~aa sepHa. CymecTBy~ coocTBeHH~e ¢YHK~I111, llJll'i KOTOP~ 

HaonroaaeTCl'i pa3):1Ba1'!BaHMe MaKCI1MyMOB. ~CJleHH~e 3KCnepi1MeH~_ 

* noKa~a~ CymeCTBOBaHI1e HeKOTOPO~O 3Ha~eHI15i m , , TaKOI'O ' .. qTQ 

COoCTBeHHaH ¢YHKU115i E.M *1 j~2 1 non~aJlaCb BC8I'):Ia pa,[IHanbHO-
J m -

C11MMeTPI1~HOI1, He3aBI1CI1MO OT Ha~aJlbHO~O npi15Jll1~eHI15i. 

As TOp~ ona~oaaPl'iT c. n. KyparoMosv. 11 A 6. noTanosy 3a 

MHO~OKP~.:rn~e 11 none3H~e ooc~eHJ.-Il'i. 

3TH 11CCnenosaHI15i ~aCTH~HO ¢11HaHC11POBaH~ HHH11CTePCTBOM HaYKI1 
. - ' . ' 

11 B~cwe~o 05pa3osaHI15i Pecny5ni1K11 6on~aPI111,no ~paHTY.~55. 
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