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Pa60Ta SIBJIffeTc.R: HenOCpe,nCTBeHHHM IIpO,nOJDKeHHeM pa60Tll [IJ , r,ne 
npe,I(AOEeH HOBH~ no~o,n K BH~Hc~eHHID HeOTpHUaTe~HHX pemeHRH He~e~
HO~ KpaeBO~ sa.na~ [I] , [2] : 

L(e):?- k~-J. ON-leCfe~'+ J3-;:.ife'+e-8~::O, OL~...(OO) (I) 

e'(O)=o) «-o, »>«, N=1~:L)3) (2) 

8Cco) =0) 8
CJe1

=0 scerna, xorna e = O. (3) 

PemeHHH sanaxa (I) - (3) onpe,neJIHIDT TmIH CTPYRTyp H BO~, KOTopHe 
MOryT cymecTBOBaTb B He~eHHo~ cpe,ne, ollHcHBaeMoH ypaBHeHHeM Te~o
rrpOBO,nHOCTH C HCTO~HHKOM 

}u ::: 
'-of 

_1._ ~_ (,&N-l 1).,6 
z. /tH 'ire 

:alL) + u"~ 
(j) 't: j 

Oc- 't 

l103TOMY KX HaSHBaIDT co6CTBeHHHMH ~YHKUHRMH (e~) 

opens [3J • 
rrpe~OEeHHH~ B pa60Te [I] nonxo,n ~Hc~eHHoro 

L co -t70. (4) 
) 

rOpeHRH He~He~Ho~ 

pemeHRff sa.na~ (1)
-(3) OCHOBaH Ha CO~eTaHHH HerrpepHBHoro aHanora MeTo,na HbIDTOHa H MeTO
,na KOHe~HHx 3~eMeHTOB. OH nOSBOJIHeT e,nRHoo6paSHo pemaTb s~a~ BO 
scex peJmMax ropeaaa: S-peJrnM ( jo s: 6'" +! ), H,1 -PSllliM (,J~ L. ()-+ i ) 
H .LS -pe2ItHM ( ..0"76"1- t. ) B pa.IU!MbHo-CHMMeTplrnlOM c.n:y-qae ( N = 1,2,3 ~ 

llpoBe,neHHoe B [I] ~c~eHHoe Hcc~e,nOBaHHe B illRpOKOM AHanaSOHe HSMeHe
HRff napaMSTpOB YRaSHBaeT Ha BHCOKYID TO~HOCTb npe~oxeHHoro MeTo,na H 
Ha H8,neEHOCTb no~aeMHX pesY~TaToB. 3To 06CT~qTe~CTBo nOSBO~O 

yTO'l:lliHTb CT.pYRTYPY e~ J..5 -pemw:a :H paccsorpers aexoropss aarepecaae 
npe:ne~HI:le C~a.H: jJ.-'J> (j t t +0 :H (j~ 0 upH J3 = 6+ 1 • B URJIHH.lU>:H

~eCKH-CKMMeTpHqHOM H B ~ep~eCRR-CHMMeTpKqHOM C~aHX ( N = 2,3) 
Ha.t:t,neHH ell> 1..5 -p8Jlt1fMa HOBOjt CTPYHTypbl. licc~e,noBB.HO T02Ite noasneaae 
npa JJ --'5> cY+l+0 npe,IJ;JlOJKeHHHX B [6] "JmHe1ffiRx IIpH6JImltemrlt" K e~. 

I. lIpenBaP:HTe~Hiie·CBelIeH.M 

KaK nOKaSaHO B pacers [4J , npa At= I, .]>=6"'t-l sanaxa (1)-(3) 
RMeeT He MeHee 

K~-[-cx.]-i Ct = CtPl-1J/ CJ)- 0"- &.) > dI (5) 

paSJIK1mHX pemeHIDt, orzasannaxca no ~c.ny To~eK 3KCTpeMYMa IIpH 
~ E; [OJ cO) • Ha oCHOBe mmolHoro aaazasa [6] H HeKoTopHX ~c~eHHblX 
8KcnepEMeHToB B paoorax [5], [ 6] 6WIO BHCKaSB.HO rrpennoaoaeaae, ~TO 

d 
I 

xacao paanasasx pemeHd npa J?:> ;:>6 +:f 1'1"»L paBHO K + I. 
lis <I>OpMYJIbl (5) BH,nHO, ~TO ooxsmoe xacao e~ (H C~. ,6o~moe 'qHC~O 

J paszasaax CTPYRTYP B cpene) MOJItHO IIOJIYlII'ITb B ]J;Byx C.n:y-qalIX: IIpH 6oJIb

C!"·F,,;-,"·"i"··~l- ~=;rt':"-li 
"~.,, .., , , 
~~.~~ ~ t . 

~lt;:} i. 'j~;~!-, ~k '11\ , 



IIJID(J> H (f :wm npa Js" 0"+ d. + 0 t neSaBBOIDdO 0'1' BeJmtmBH (f R j3 • 
MIl IIcc.ne.n:veM BTOpoA CJl'Y'tJait t '1'8It ItBIf OR d0JI8e OoTOOTDeHOU aa Iij)8.RTII

It9. 

. Ms (5) o.nWO'1', "ITO 

a.-/~ (k-..oc) npn J3·"0+-!+O. 
STo xopomo oor.naoyoTOSI 0 TOOpO'l'lrtIoonJlDm BOOJIQAODO.IIB1JM1'I 

xae N c I. HSBOOTBO [2] , "1'1'0 npu ~rC'Jtl) N.J. oo.u.n'lO 

c~e'llHOO ~o~o pa~ pemoBnft. ~OO DO llHX OOOTOB'l' 

'tfiICJW. 8JIeMeIITspnwc TO'tlIIWt pamelld (2) 

'f 2, (0't l) , I J. ~ 1] '/a I L I. 

TOJWfO B 0JrY
(1)-(3) RMoe'll 

BD Itone~oro 

e(~)= (f+Z cos T;; ,I' ~ r, .2, J.., - !:J1,~!1. (6){ o , 1-1.,)..."1),, 

pacnOJIOxeIIHWC HB. OOOe,IUlBX t1mutOMOn'l'QJI:bJwx AJIHltnX J•Ii It o,ttmn1Y'J.'HX 
TIpOR3BOJr&HO no OOH J (npn Jb"rrtJ uN,. I nmoUOUIC (I) OIlTOHOM

noe). 

B c.nyqse fl=rJt i , N? ~ ,ItOnOOUllO [2J , tr1'0 aa.AA~ (I)-(3) 
HMeeT I1Jmm·m09 MOBOTOHHO ydHBaDItOO pomoImo 0 (~ ) 11 'ITO oua ne JaM9

eT HeMOBOTOBHHX pomoHHa. llODTOMY OTlOH:b DUTOPOOl~ n~on DOnpoca: 

~o upOHOXOAU'l' 0 1I0M0nOTomrmm pomOHmJDm np11 J\"'" I ~ ~ () I ,tteltc'llBH

TeJIhIlO Jm me ~OJIO paOTO'!' HoOrpwtHTlOlUlO '1 %tau DTO 00l1,IlAOifOTOJI C OTCyT

OTBHeJI BeMOllO'l'Ounwt pemoIlml (n D~OJI'l'llOa, XO'l'Jt 11 no AOlttlDMnOt!t 10( 

9,ttmlOTDOWlOOT})][) Iijm Jb • (J +1 • 
HH'.ropeoBH.II H D8ZH1iM sm.nnO'l'OJ1 'l'DJUtO DOD})OO 0 nonOJJ,Dmm upu 

.}?} ... (1+ t tOnmmo£blNx npndJ1DeHd" [6J , [1J I 
,e.(~):::.{i+oG~~,v(~) , O,,~, ~~ I ktJ 

L IJ 
" If. r,.-p i:' (,. , 4, :J" , I ,I (7) 

l"" S , ;~ III , ~ oa 

!N(~) -= F(-0., i ; ~ ~-d !.t), p:r:J/(~·(J·O, Nil LtP.,~, (8) 

F (-0..) g~ 1:) - BHpOJt..neHHBH rmIepreOMeTplNeOItBJI ~tnwm, Ie pomOllmIM 

e(~) 3a,;n;a-qz (I)-(3). OHR nocepoeas IIYT8M OIlll'lBLUmSI pomonn.t1 

JmHSapH30BaHHOrO OROJIO rOMOTepr.nrqeCRoro :p9mellWt e(~) J I n>aDllOllM 

(I ) c aCm4IITOTJiIROn 

e(~ )rv C ~ - P/ ~ PO, p:=;2 / ( J;- o..1) • (9)DC -'P 

B OCBOBe HX no~eHRff ~eERT npe~0~QE9HRe 0 M~ RO~9dannnx pem9na2 

(7 C~) B 06.naCTE: RX BeMOHOTOHBOCTH OItOJIO pememm () (~) • I. 'tlnCJIeHHH9 

9ItCnepllMeHTH nORa3HBaIDT [6]. [I] , 'IlTO ,lJ)ISI BeItOTOplX SH8'1lsHd a 11 j3 
"mmelHH9 TIpH6JIH1teHIDl" (7) OTpBJmllT np~lIJr&HO (Ka-qeCTB9IlBO 11 ,Il8.lte 

KOJm1IeCTEeHBO) xapaRTep HeMOHOTOHHOCTII pemeHll~ e(~) . B 9TlIX c.nyqa

SIX ORR Si:BJI.mOTCSi XOpOnmMH'Ha-q8Jll,HHMH npH6JImKeHl1JIMH ,IJ)ISi IITepa.IJ,MOHHHX 

npOneCCOB Haxo~eHRff Bcex pa3JIHqHHX peme~ 3~a'tfiI (1)-(3). ITpM 

CTpeMJIemm S, R O"'tL+ 0, OMaRO, ROJIe6a.H.IDI pememdt e(~) OROJIO e,n;H

H~ y.s9JmlmB8lOTCSi, oc06eHHO npa N = 2,3, n09TOMY aonpocs 0 nonene
BID! "npIl6JrWKellllii" (7) M 0 npaBOMepBOCTE: me HCIIOJIE:.SO:Ba.HIDI o~eH:C naa
HlI. OTMeTm~, lITO ROHCTpyron;m: t nonooaae (7), npe,IJ;JIOJIteHH [61 n aeneas
SOB8.HH [6J, fa) B Ra~eCTBe aaxaasasx IIpH6J.11DKeI-iJilli ,IJ;Jlff IITepanHOHH1:DC npo

neCCOB H ,IJ;Jlff npe.nCRaSHBa.H.IDI 'qHCJIa pa3J.1lflIHHX CiD B cym.eCTBeHHO ,IU3YMep

HOM c~ae. nOaTOMY .n:eT~Hoe HCC~e.IlOBalille pa,IJ;E:aJI:cHo-ClIMMeTpHtIHOrO 

CJIY1IaH IIpOJTheT .n:onOJIH.HTeJThHlIi! CBeT R ,B cymecTBeaHO MHOrOMepHOM c;ry

~ae. 

B n.3 (n.4) 9Tol1 pa60TH 1I3~OXellli pesyJThTaT1:>l xacaeaaoro lICCJIe,n:o

B~ nOBe.n:eHIDI pemeHll.H sanaxa (1)-(3) npa )3-3>C5t1..tO 1I N = I ( N = 2, 
3). B n.5 TIpKBe.n:9HH pesyJIDTaTH aHaJIHTnqeCROrO H 'tfiICJIeHHOrO lICCJIe.n:OBa

Hmt "JIImethnlX: lipH6JIm!teHIDI" (7). B n.6 nOKaSaHH E: rrpoKoMM8HTlIPOBaIlli H8

ROTOpH6 IDiTepecHHe a<IxIJeItTH BH'tfiICJIHTeJThHOrO nponeoca B c.n;rqae 0 ~ D , 
J?>= ot 1, N = I. 

2. 0603Ha,eHJ4fI 

IIyCT:b 6j (~)t j = 1,2, ••• ,K+I - peneaza sanaxa (1)-(3) npa WHR
CRpOBa.BH1lX 0;;' 0 , JJ:? O"t i , N = 1,2 :wm 3. BBe,neM c~e,1JYllllUIe 0603

HalIeImSi: 

M' . ~ e· (~'J)' 0 I . 2 IcIt J J j, , L = , , •• ,K npH J = R+, 

~ = 1,2, •• f K npa j = 2K, 

.IT)IH JIORaJI.DBJlX MaKCEMYMOB C~ ej[~), r.n:e o:=- Joj '- ~tJ ~ ...~ 
m~J=- 8j (~~J)' i =: 1,2, ••• ,K npa j = 2K, 2K+1, 

;nJlfI JIORa.Jr&HllX MmmMYMOB ej (~ ) , rae 0 ~ rz 4j ~ ?Z;Zj L.. '" c. ~ 
M(Ii) :: eCl/l(O) 

.1. //J)/. 
;nJlfI MaRCIDrJYMa elI> e l;) S'-peJ1tHMa ( J?>:::: <5 +1. ) npa TOM ze 

M = 1,2 :wm 3. 

3. UQ@9Jll@dt cmaI N= I, J3~ {J +1 +.Q. 

Ifl 

Kax pte 6wro CRaSaHO B [I], Hanm tIJclCJISHHlle 3RCnepm4eHTH no.n:TBep

2l,1J;am' BllBO,1t1:.l [5], [6] , [2], 'tlT0 npa J3":7O"+i , N = I MaRcIW:YWi crap-
I zmn C~ paCTYT C OTAaJIeImOM OT nearpa cm.weorplm t = 0, a ~ 
b YM9H:bIDamCJI:
! 'M oj L... ""'ofJ c ... c. MKj f JtJU! j = 3,4, •• o,K+1, j=21<,.2JUf,

l 'ntofj ::>1)1It.tj"::>'" -;>1'kI!J ,;u.Jm j = 4,5, ••• ,KH, j~.2~,2K·d. 
\' 

~ Kj ; 

KJ ; 

(f? 0 , 

II 

l'l 

2 3 
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IIPH p-3>6t1tO,0,IUiaKO, MaKCHMYMH 

MaKC11My"MY C~,nJlH $ -peJIrnMa ( 

MYMH CTpeMffTCR R 0: 
H;'J--"3>M(1), t=O,I, .•. , 

IIpn 3TOM 

~'fll -~, ..:yls:,
/',j vJ 

Ha pRC. I nORa3a.HH nepsse 
(a = 10001). TO~aMll OTMS'lIeHa 

u' 

LO
 
-'<Iz- co LO C') C') C') ~
 
~OHr--C')HNN 

L: ~~~~~~~ 
HHHHHHH 

N 
HC')NtDNN~
 

~OOC')ex:>ONN
 

2: ~~~~~~~ 
HHHHHHH 

~ex:>0\fi5~r--ex:>0 
~	 Q) N Q) 0
 
~~~~r::~~
 
0000000 

~1Q)r--Q)ex:>@OLO-Q)Q)tDQ) NH 
~	 ~~~~~~~ 
.	 0000000 

"'I so LO ~C') LO C'
iex:>r--S@r--oQ)Q) ~r--H

• • • • • N • 
00000 ·0 

0 

ex:>LO 
Q)tDLOl?:~C')~ 

~I~ g ~ H ~ ~ ~ 2:: .. • • • • • • 
HHHHHHH 

N~
 
«'110 0 Q) LO H C') ~
 oHN<.ONHNN 

:I ~~~~~~"! 
HHHHHHH 

H so

"il e-
C')HNex:>Q)~~ 

Q)
 ~ r-- H N N
 
~ ~~~~"!"!"! 

HHHHHHH 

"if H r-- 0 N ~ co N
-~@~~ ~~ ~ . . . . . . .
 

0000000 
LO 

~IO~~ 
ex:>@~10 ~~~;'1 ~ ~ N N N N 

~	 ~~~ ."!"!"!"! 
HHHHHHHH 

~IO<.DHHHHH 
-+ HNOOg

':::£. NO
NO

H 

N
H 0 

H 00 

rs;	 ~~"!~~~~ 
C')C')C')C')C')C')C'?C') 

5 

Be~eHH 3Ha~eHIDi rl~j' J = 1,2,3,4, ~ c O,I, •••• JI m 'YYL~J' 

j = 2,3,4, ~ = I, ... ,.i ,n.mI a = 2 II H90ICOJIbICW{ 8HB.'tleHR1tt J~ , 
npn6JImltaRlI\JilXcH R 0' +1=3, a TaIOlte 3Ha'IIelUi9 K ~ orrWt (J II fi . 
B nocJIs,IUieit crpoxe Ta6Jl.I npaseneao 3Ha-q9H1I9 (o? DOpHUMm 8Ii8RaMI2l) 

MaKCHMYMa C~ S'_p eJItHMa rrpa (J'= 2, /3 = 3, B1:ll{~OJXOlUIOO 110 TOtIHOMY pe

illeHRlO (4). 

8 d· 2, ~·3.00028,	 83 e.8" 

1.0 

os 

0.0I "I, ..!.. I!-.. > ! ': '_'_ .. 

PHc.I 

4.	 IIpeneJThHHe CJI.rlaR N - 2.3. Jb-- 0" t1+O 

Ha OCHOBe HeROTOpllX 1IHCJleHHHX 8RcnspRMSH'1'OB D podOTOX [5],[6] 
YTBe~aeTCR, 'lITO CTpYRTYPa C~ He 3aBHCnT 0'1' reOM9'1'pRB npoorrpanCTBa. 

Hama 1IHCJleHHHe 3RCrrepllMeHTH nORa3HB8XYl', 'lITO 3'1'0 Y'l'B9p1t,D.eURO Ha'tWHaeT 

HapymaTbCH npa npH6JllDKeIDll! fi R 0" +1: 
- )j,;nH lPHKClilpOBaHHOrO o n aexoropsx fl~J' ~ }~j (0") rv) nepB1:lA 

(neHTpaJI:&HhIa) MaKCIDJ/YM C~ C He'IIeTHhlMlI HOMepaMJiI g,z j +J , j =1.2, •.. 
CTaHOBHTCR 60JIbme CJle~ 11 CTpeMHTCR R MaKCEMYMY C~ S' -peMHMa 

( vB = ()' +I) ,n.JI.H coorsercraynaero saaneaaa IV 
~~ (N) (N)	 (tI;) (11) 

MO,.<.jH >M~)ZjH npa j>-'-fiJ~j (O';!v') ~=i.)2) ... )j; MO).2j r L "":;' ~/
 
.#c *'
 

-]J,.nH WHKCRpOBaHHOro 6 H'HeRoTopllX j3J=j3J (~N)nepBbla (near- J 
PaJI:&Hh11t) MIDiHMYM C~ C 'lIeTIillMH HOMep8lv11i Et.zj).i =- 1) .2>"') CTaHOBHTCR 

4 

BCeX Cell Bl-lpaBImBBlDTCR: II CTpeMffTCH R 

Jb =:6+ ( ) npn TOM me (J' , a MlliUI-

1'Y1~J"""'OJ ~::lI,2, ••• , jcI,2, .••,K+i. 

~~"'l/J-n~J --'>L s , ..;3"(1+1+0. 

4 C~,1WI N = I, (If c 2, ,./?J 3.0002Cl 

C~ S-pellrnMa Iij)H 0' Cl 2. B rradJI. I npa
•
 



III
 

paBHHM HYJIIO n,lt]IH J3 L.. j3j (O'.>N) BCe C~ ~j (§) EMellJr HYJIeBOM yqacToK 
B ~eBTpe: 

G.zj (~) =:: 0, o: ~ f- ~/,. ~J;J. z: ~/. (d) fiJ N)) j =1).2) -.. (10) 

C~ 8,2, (~) ~ (J = 2 H aexoropax pa3.7llP1BHX sBalIeBlrll 13 noxasa
HH aa pac , 2. Hanm lI1lCJIeHHHe SRCnepID4eHTIl nOKaSHBaJDT: ace }J! pacryr , 

, (101) 

KOr,I(a ~ npHOJIIDKae,TCJI K 6' +1; ace MaRCHMyMH M ~,).2j CTpeMHTCJl K 
MaRCBMYMY C~ ~ 5 -peJmMa npa TOM ze- (f H N = I : 

(N) , 1(~> , . 
M~)2,J ~IJ) JL. ,(; = I, 2, • • • 'J ; 

BCe MmUIMYMll 11t iJ:Z'j YMeHl)maIOTCH YOBOTOHBO. 
TaR lITO- BCe C~ ,e~J, "yxO,lJ,H na OeCKOBe'tffiOcTD" IIpH fi -';;> (5f:1. +0, 

CTpeMHTCH K C~ e~>C~) 5 -peJJrnMa(,IVIR roro JKe 6, N= I, j3""6+I), 
COCTO.RIIte~ lIS j SJIeMeHTapHHX pemem:Ui (6). 

IIOBe,I(elille C~ 83 (~) npa N = 3, 0' = 2 n paszaxasx fl ' npno.mma
~HXCR: K a+I, nOK,aSaHO aa pac , 3, H OHO aHaJIorlPIHO ,It]IH ncex C~
Qf); J : nepBIllf MmmMYM YMeH»maeTCR: n ,I(JIff J3"'- }3j"'l#.(cr; N) C~ e~j~f 
KaR OIl pacnanaerca aa ,!(Be lIaCTH: nepsaa aa IDIX connanaer (C roxaoc-
T:bIO tIHCJIeHHOrO MeTO,I(B., CM. [I]) C C~ etJ 

, BTOpaK - C C~ fJzr> • Ha 
pnc.4 nOKaSaHH nepsae IIJIT:b C~,I(JDI (f = 2, N = 2; J3 = 3.02, a aa 
pac .f -,I(J.U1 a = 2, N = 3, j3 = 3.0(3). B TaoJI.2 ( N = 2) a Ta6JI.3 
( N = 3) IIpRBe,I(eHH saaxeaaa MaRCMMYMOB M~j R MJmRMYMOB m~j (wm 
SHalIeHIDl ~:) ~: ),I(JIJl nepsax 'lIeTHPex C~ .IJ)JJI 0' = 2 a HeCROJJ::bRJiIX 
SHa'llemUt j!J ,OJmSRHX 0'+1=3. B nocJ!e,I(H.JiIX CTpORax Tao~ 2 li 3 IIpR
Be,I(SHH 3Ha'llemm MaRCmnyMOB Cc} $-pSJlUma RpH (1= 2, J3 = 3 a f'/ = 2,3 
COOTBeTCTBeHBO. 

llTOOH IIO,I(TBep.IUlT:b B03MOnOCT:b cyntecTBOBaImJI C~ 9.zj (;) HOBOft 

CTPYXTYPH ~) 6' I :4-<)
e (;) ~ 0 , 0 != ~ ~ ~ C0) J3) N, e e C~ , = 0) 

e(~) ? 0 npa ~::> ~* "::> 0 ; 
(II) 

HBJm 0W10 HaJi,I(eHo CJIeAYiJllee paazoseaae pememm sanaxa (1)-(3) npa 
0'7 0, YJ >1, J3 7 <Tt i , ~ -?> <,;11<-+0 : 

e(;,) ~ ~ (~ -,,').,t',. d ~;. , (! ~(0)-o;1)<'J 's"ycr'. (12) 

Hao60pOT, JIerKO noaasaes , "iTO B c.nyqae d::> 0, J!J =' I, .ft><Jr.i 
He CyDleCTBym' KOHCTaHTIl e::;. 0, o!;:> 0 TalUI9, "iTO OeJ.IO OH MeCTO 
paaaoaeaae 

e(~)~ C [;;rl_~)~) .~-";> ~*-O, 

e('7) ? D npa 0 f- ~ ~ ;>1-, e(1'eI C~ >4<) :: f) . 
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CymeCTBOBaHHe C1l (II) C HYJIeBHMH yqacTKaMR B IJ;eHTpe csao npose
peao llIilCJIeHHO npe-,IVlOiKeHllliM B rI] MeTo,nOM, nyT9M Bbl"mCJIeImH CtJ? 
e), (~) Ii[ 6'-1 (~) , tV = 2,3 aa IIffTIi[ BJI02IteHHl:lX cerxax IiI HCXOM Ii[S 

TpSX B~OB Hall~HHX rrpIilO~eHIil~~ IilcnOJIDSOBaHHoro HaMH Ii[Tep~OH

(C2,CIHoro rrpoIJ;ecca ~ rrpIilo~eHHH (3?}). PesyJIDTaTH nOKaSHBaIDT, 

llTO BH)l; KaJ[Jl;oit as <PYHKInlH e.z1(~) HS SaBIilCHT OT HallaJll>~OrO npHOJIIDlte

Hl:UI, a es snaxeaaa aa CSTKax, KaR H IIOJIOiKeHIDI TOllsn ~J (CM• (10» , 

COBIIa,I(aIDT C TOtIHOCT:DIO llIilCJIeHHOrO MSTo,n;a (CM. [I1) H Y marOM MeJIDllaji 

meii ceTKIiI COOTBSTCTBeHHO. KpoMe Toro, ~ rrpoBepKH OHJI IilcrrOJI:DSOBaH 

H MSTO;n; CTpenOH (3TO OHJIO npe,IVlOJKeHO HaM B.A.raJI8.KTHOHOBHM). IIpo

sepxa COCTOHJIa B CJIe,I:(yl<iIteM (OHa OHJIa nposeneaa ;II.JlR C~ e.<. (~) npa 

N = 2,3). 
lloHaJiJ:J;eHHoMY IilSJIOJKeHHHM B [IJ MSTO;n;OM "tIHCJIeHHoMY SHalleHIDO !;/ 

as pasaoaeaaa (12) HaxO,IJ;HJIOC:D SHa"tIeHIilS peneaaa 6J.:l, (c.;) B TO't!Re f: 1-k 
( fv - mar ceTKH), a nOTOM IIO TpeXTOlle1ffiOH pasHOCTHOH cXSMe OHO BH

-emCJlHJIOC:D no TO"llKH MaRCRMYMa J12 : ~ (~tJ =- 1'11 , .2, • IIoTOM IIO Haii,rI;eH-

HOH B 'tWCJISHHOM 3KCIISpRM9HT9 KOHCTaHTe C, B aCEMIITOTIilRe (9) R saase
HmO pemenaa B TO"llKe t =3>0 (CM. [IJ ) no paSJIOJIteB.HIO (9) HaxO,IUUIOC:D psme

HRS e,- (~) B TOllKe e-~ 11 no TpexTollellHof! cxexe npacrpeaasaaocs saaxe
HIile MaRcHMYMa M , 2 . PesynTaTH npHcTpe~IiI nO;n;TBe~aIDT cymscTBOBaHHe

I
 
TaKHX pemeHHH. ~) _
 

Bonpoc 0 noaeneaaa C~ e,z)tJ. (~) npa ~~C5"+ 1+0, N = 2,3,
 

OCTaeTCH OTKpHTHM. Rama rHIlOTeSa TaKaa:: npa K~OM epm<CHPQBaHHOM
 
J1.Jt .ell ( 

SHalleHHH a cymscTByeT. TaKoe saaseaae )3·' =}3j \.0':> "') , llTO npa 
.... (til) ( • (ro/J(L)J 

0' +J '"flJ ~ .)?JJ' , C<D G.zjti q , J = 1,2, ••• , BHp01t,IJ;aeTcH:e 01. '1 ;
(IV) ) 

B nponecce cxera 3Ta BHpOJR,llSHHaH C~ "C1JIIiIB8.eTCJI" C C~ e~j (~ . 3T0 
(N)r. ) 

"cIIml3aIme" B03M02ltHO, nOTOMY' "tIT0 "XBOC'r" C~ 81. l<S (cM.(9» npa )3",0'+:1, 
J!>::> crt1 BOcrrp:3HJlDVIaSTCJI B cxsre KaR HOJTh H xepes Hero e~W) (~ ) 

{~l ( )"CIImBaeTCH" c eJ,j I; (HanOMHllM,"tITO 6:0 TOJIte JIBJIHeTCH pemeHl1eM 

ypaBHeHmI (I »). 
"Yxo,IJ,mlJ,Re" aa oscKoHelffiOCT:D npa -ft>--'5> 6 +1. + 0 c~ G.2.j H I'HIl0

resa 0 B!lPOJt.I(eHIDI acex c~ G.;zJH B 61 , KOTOpBJI CTpeM1ITcs{ K CtJ? Sf
PezmM8. ( ~:::; 6+ i ), xopomo COrJIaCymTCH C yxe ynoMfiHYTHM BO BBe;n;8-

mm ~TOM, llTO npR .ft:: a-H.. , N > 1 Sa,I(alla (1)-(3) He IDleeT HeMO-

HOTOBHHX pemeHHH. 
C ,Iij1Yr01: CTOpOHH, Ha Taxyl) HHTeplIpeTamm 'lDiICJI8HHHX pesyJIDTaTOB 

HaBO)4HT H CJle,nyIlJItM 3anHC:D ypaBHeIOO! (I):. 
ev0 _ (etJe!)I_ N~1 ecre' + J?J-;-.f ~el+e _ = 0, O'~<: 00, (13) 

10 

BlmHo, llTO npa ~~OO nepeaocaaa 'qJIeH (N-i)er5e'l~ cTpeoTCH K 0 H 

ypaBHSHHS (13), a CJI. H (I), CTpeMHTCJl K ypaBHeHIiIIO ;n.mr cJlY'laJI N= I. 
KpoMe: roro , npa )37()+1 nepeaocase 'qJIeHH IDJISIOT pasaae SHaKIiI. Be

pwITHO, npa KaROM-TO ~ =..ij)f.(r5':> N) ,ItJU! o;n;mrx ]I[ Tax Jte J HX cYMMa Me

HHST SHaR H aTO onpenezaer BHP~eHHS C1l 8.2j t1 (~) • TaR llTO noaene-
IDle C~ 0,zJ tf (~ ) npa JO ...>:;> 6'+ 1T 0

t' HaM zaserca, 'tlTO sTY sMallY Ha,I(0 

Ka.IJ;I!:f!. 
\ n~ C;n;e.naHBo:a HaMH rHIIOTsse 

(tJ) ( ) - e (N)( ) " MIl 9;z.J+l ~. B IIepBYlJ .i !; , 

.f-J ::-0"+ i ys.e He naerea lPoM'JI?f! 

Ha,I(O IilCCJIe;n;OBaT:D aHa.JmTHlleCKR. 

nOCTaBHT:D KaK sa,I(allY reopaa ompyp

0 BHpoJK,II;emm C~ C HellSTBHMH HOMepa
~.otN = 2,3, lDtICJIO C~ npa J3L. fij (~N~ 

(4). lIRCJIO CtJ? npa epRKCIilpOBaHHHX 

(f H J?> , j3N(f+ f , see ae OCTaeTC.H OOJI:DIIrnM H3-Sa BKJIa,lJ;a C~ C 

lleTHHMH HOMepaMH e}'t(~) KO,'ropHe TonKO C,IJ;BHHYJlliC:D no OCH ~ , not 

sa HSKOTopHe HS C~ C HelleTHHMH HOMepaMH YiKe BblpO;IUIJIHC:D B e1N)(~). 

5. IIoBelIs@e "JOOiefhiHx IIpHOJlWitSHIDt" (?) IIpH J3 ~ cY+1. + 0 

Mcxo~ KS HSBeCTHoro npe;n;eJIDHOrO COOTHOmeHHJl ( [?] , cTp.323, 

13.3.2)

~~ {F (Ct ) ~ ~ - ~ ) /r (e)1-= :2 #. j t-1. C.2 (2), (I4) 
a~oo 

r;n;e f= (a.] @;:n) - BHpOJK,D;eHHaH rHIIepreOMeTpHlleCKWI ~IJ;mI, r (~)
r8MMa~ H :I}' (x) - OeCCeJIeBa <NHKI:J;:ID{ nepsoro pona, ,IJ;JIH nps
;n;e:nOB npa Q.~oo pemeHd N C~) zaaeapaeoaeaaoro ypaBHeHlmIIo.nyqad
eM: . JJ-i~ l)

y~ (t~) = fA-iJ«, 4.( (~) z: Uw: F C-o.} 0.5; C; -l(- ~ z: 
(,L"'lOO a a.~oO 

~ etm FeLL) 0,5 ;_1 JJ;f ~.z)=C05(L~~) (15) 

a.. -::> 00 Q,. 

y~ (~) ~ P11M- "1.z (~) ~ UvU F(- CL~ 1.0; -t- ~1 ~j =Yo (LO: ~) (16) 
Q~~ d a~~ . 

ys (~)::: fj~ l( 3 (~) = ftw- F (-0",1. S; ~ ~-1 ~Z) = sil'1(va: ~). (I?) 
Ct..::;>"o d Ot...:;,oo V(j 

KaK B~O HS (I5)-(I?), paCCTOJlHllIJl 8 Mew- COCS;n;mn.m HYJIJIMR 
K8JlJt0A HS ipyB:Im;d YN (;) paBHH BeJIHtmHe 

'I s= ~/~,
I Tax XBR paCCTOsnm.a: MeJK.llY HYJIHMH ~ ~N (~) JFIBJUmTCJI paCCTOJlJ1U!UllMK 

MeJrJJY CI -TO'llRauR cmmamur flo RS (?) (a B npe;n;eJle Jj -. 0- t 1t 0 11II, 
1Iez.ny C2~0'1IK8lm CIIIlIB8.lUUI), TO

I 

i . \ 

, . 
lj 11 
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.!3--""::><J+l+0.~~+(-~~ -:?	 x r rr 
0603Ha1IIDv'! xspea f L -10 T01IRY nepecexeaaa C~ ei. C npOCT

paRCTBeHHO.=O;ZUIOpO,IJ;HI:lM pemeHHeM 8 (~) ~ 1 (TO'til(a .£ -aRMOr TO'til(H 

CIDHBaHIDi .~ ~ B (7». 
'tfiICJIeHHlle SRCnepliMeHTl:l nORa3l:lBaIOT, 

~ _r. TOJKe CTpeWITCJl R O,IJ;HOHH TO~ 
1,+1 ~l. 

~~r' -~: -"7 i; /;2 ;:: 'Ji, ~ 

HO OHa scerna 60JIbme S = JZ /(5 H MOJKeT 

ro npa 60JIbIIillX (j MJrn: npa (J'rv 0 • ,1LJm 

IDAeeM: 
cloJ, ~ -'::> - 1 +OII,.lliI C~ ea~ 

1ITO IIpH N = 1 paccroaaaa 
lite Be.mrcmHe 

/ (J' ) v~,~O'+ j +0., 

oymecrnenao OTJ)1fqaTbCJi OT He

ROHCTaHT oti B (?) npa II =1 

, t = 1,2, ... , 

d,H H -"7 1. -	 0- lI,JIH Cc1i e,2,~ H , t = 0,1, ..•. 

3TH COOTHomeHHH BMeCTe C (15) nORa3l:lBaIOT, 1IT0 "JIHHe~e npH6JIn

zeaaa" (7) B c.rryqae N = 1 OCTaJOTCJi nOJIOIrnTeJIb:8HMH npa .flJ~ 0+J +0 • 
OHH Bce xe ITpaBHJIbHO nepe,naIOT xapaRTep HeMOHOTOHHOCTH C~ H MOryT 6l:lTb 

HCnOJIb30B8Hl:l B RalIeCTBe HalIaJIbHl:lX IIpH6JIIDlteHd ;rr,.mI HTeparJ;KoHHoro npo
necca HaxOJK,IJ;eHRR: scex paamrsasx C~ BIlJIOTb,nO ../6:= 0+ 1 • B HTepan;HOH

HOM rrpo:u;ecce HalIaJIbHOe llpJlI6JIIDKeHJlIe (7) RaR 6l:l paCT.R!'HBaeTCJl no OCl1l 

IiI CTpeMJIITCJl R cooTBeTcTB~e~ C~. 

IIpH N = 2 If	 N::;;; 3, RaR nORa3l:lBaIOT 1Il1lCJIeHHl:le sRcnepEMeHTl:l, ROH-

CTaHTH oGt H3 (7) CTpeWITCJl npH .)3-7(J+1+0 R pa3HHM "lIHCJIeIiIiHM saaxe-
HRffM, 60JIbIIIHM	 no MO,IJyJIlD e~. IIOSTOMY' "JIIllie~e npl1l6JImtemm" 

(7) .n;.IDI HeCROJIbRHX nepsax C~, Ha1Il1lHBJI C 9.2. (~) (see oozsmee me 'qRCJIO 

npa	 J!J ..-p (J" +-1 + 0 ), npJlIHJ1[MaIOT oTPKnaTeJIbHHe saaxeaaa, KpoMe roro,

f ~ - -:> 00 -, vD:J ..:;> 0' + 1. -+ 0 I j:=.d) ,2) ,... 
<,J 

O'rMeT:HM, O,IUiaRO, lITO orpanaremase saaxeaaa "JIIDleibrnx npR6Jll'D1temrlt"
 

e(~) nOJD3JIJlVl'C1I ,no roro , RaR C~ e:l.j(~) npmmMaD'l' mm (10) W C~
 
8.zJ H (~) BHP~aK1l'CJi.,lLJm TaRlU 3Ha1Iem (J H J> B RalIeCTBe aaxaasasx
 
npJlI6JlIDKemrll: ;rr,.mI lITepan;l:toHHoro lIpO~ecca MOZHO HCnOJIb30BaTlI CI?3 BRIJ;PJJi
 

I e~ lc.,)I~.:l , HJIH npH6JIIDlteHml (37) lI3 [lJ , ROTopHe acerna nOJlOJlHTeJIb


nse , IIpH SHalIeHWDC (J H Jl, ,1J,JDI ROTOpHX C~ 9,lJ WleeT CTpyRTJPY (10)
 
C 60JIbmoi "nycTOTOI" B nearpe, B ~a1IeCTBe Ha'qB,JI:DHOrO npl1l6JIiDleHmI y;n06

aee B31.lT:b BWmCJIeBHYJl yxe C~ e.l.j ~ aeaoroporo 6oJWIlero J!> (C
 

MeHDmel "nyCTOTOI" B ~eHTpe). B nponecce HTepaItKA Ha1I8JIltHoe nplI6JDDIt9


Hl1le nepeCTpaHBaeTcn, nepe,nBHraRclI BllP8B0.
 

Ii
< , 

12 

6. IIpe.neJIbmm cJI.ytIait 6 ~ 0) J3= (j+1.
 

KaR BH,IUiO JlI3 (6), npa N = 1 WYIUlaMeHTaJI:DHaff ,IJ;JIHHa pacrer neorpa-

IDflleHHO npa 0' -?> 0 : J (I) ~ ""__ 0 

IvS 00, v •

-J NI (IJ)
IIpJlI6JIIDKeHHlle (popMyJIl:l JlI3 11 ,IT.JIa: j.., S t = 2,3, 

J(N)
J-Js --00) (J~O. 

B ~CJIeHHOM sRcnepRMeHTe MH Ha6~aJIJ1[ cJIe.n;ymm~ 

epeRT. 

- B cJIY'lae . N = I npa 3HalIeHIDlX « , 6JIHSRHX R 0, 
,naMeHTaJIbHoi{ ;n;JmHe Ls Ml:l no;ryqa..mi HeCROJIbRO pemeHIDi 

:RMH He no OClI ~ (HaITOMHl1M, lITO B STOM cJIY1Iae y-e (I) 

rose ,nalOT 

RHTepecHHi ~ 

aa o,u;Hoit qJyH

(6), C,IJ;BmryTHX 

- aBTOHOMHOe). 

lIl'lCJIO STJIIX pemeIDIi1 3aBHCJlIT OT 1..,$ H OT HalJaJIbHOrO IIpl1l6JJmKeHIDI. 06'D

JiCHeHHe sroro scIxI>eRTa CJIe,IJyKlItee: IIpH (jNO HHTepBaJI IE' rne 
e C~) '7 E. (E  ,nOCTaTOlJHO MaJIOe), cynecrseaao MeHbme ~c;; eCJIJII 

'HalIaJI:DHOe IIpn6JIID!teHHe ,nOCTaTOlIHO ooasmoe aa scex 1.s TO sa nOlITH 

HYJIeBOM "XBOCTe" OCHOBHoro pemeaaa (6) CIDJIIBaeTCJi eme O,IJ;HO HJIH HeCROJIb

RO raxax pemelillli; eCJIJ1[ HalIaJIbHOe npHOJll:DKeHHe nOJIOOtHTeJIbHOe na HHTep-

BMe, He 60JIDmeMI E: ' TO nO~aeTC.ff TOJI:DRO OCHOBHoe peaenae (6)-. 
Ha PJlIc. 6,? nORa3aHH nozyseaaae B csere penenaa IIpH N= I, d = 

= 0,1 H (J = 0,01 COOTBeTCTBeHHO. IIpJII d = 0,1 aa Ls M01KHO CIIlHTb He 

8 
5 z0.1; 

14 16 18 20 22 24 26 

.J3:aU1.5 
N=1 

1.0 

05 

l 
0	 28 30 Ls~ 

Pac.6	 2 
8
 

6=001 ; ..6= 3.01
 
1.5 N~1 

to 

05 

140 160 180 200 220 240 260 280 300 ~ ~ 
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60JThme ,IU3yx (C,IU3HHYTl:lX) OCHOBHHX pemeHIDi (6). IIpH a =D, 0I cnasaor
CH yxs 2,3 :will 4 TaKHX peneaza, B SaBHCIDv'lOCTH OT aasamaoro IIpH6Jill
JKeHIDI 11 .D.a7Ke OT mara ceTRM IL • 

B C~aRX N=2,3 ypaBHeHHe (I) HeaBTOHOMHOe 11 rroBToMY B c~eTe 

no~aeTcR TO~~RO O.D.HO pemeHHe, HesaBHcRMO OT HOCHTe~ Ha"tI~HOrO 

llpH6JIIDltSHIDI H OT mara ceTRM tv • 

'1.	 3alsJImeIDIe 

l!MCJIeHIlliM BRcnepMMeHToM aa OCHOBe paspaooraaaoro B (I) MeTo,n:a 
yTO"tIHSHa cTpYRTypa Cc;D 1. $ -peJY"ID,[a H HCCJIS,n:OBaHO CTpeMJIeane L S
pemIMa R 5 -peJIrnMY B pa,IUla.JI:bHO-CRMMSTPlfllliOM c~as. BwmJrSHO CY
meCTBSHHOS OT~He ~OCRoro CJIY"tIBH ( N =1) OT ~H"tIeCKH- H 
cWSpH"tIeCRH - CHMMSTP~ ( N =2,3). 

B IIOCJIemrnx lJJ3YX C~8JIX IIo~eHH ~c~eHHO C~ HOBOitt CTPYRTYPH 
B B~S IIoBepXHocTsid: BpamSHRff C ~Roid: B cepe,I(HHs. ~eHo pasJIHqRe 
B noseneaaa Cc;D C "tISTHHlVill HOMepaMfi ( ezJ (f.r, ) ) H Cc;D C He"tIeTHHMR HO
Mepro.m ( 9,tjr:t. (~) ) IIpR 'cTpeMJIeHlm 1. S -peJKEMa K S -peJI.WMY. I'H
IIOTesa 0 BHpOJK,1J;emm Cw e.zj~l(~) C He"tI8THI:.lMH HOMepaMll B C~ etr~) 
rrpn N =2,3 ~aeTcR B IIo,n:TBe~eHHR ,n:eTaJIDHHM aHanRTH"tIecRHM· RCCJIe
,n:OBaHReM. 

IIo.n:yqeHHhle pe3'lJ~~TaTH yxasHBam' HanpaB1I8HRe HCCJIe,noBaHd B cy-
meC'1'BeHHO MHOrOMepHoM c~ae. . 

Msyqsmre BBOJIICllJ,lm BO BpeMemt pememm e(~) 6y,n:eT IIpe,nMeToM 
CJIe;n;yIanen pa60TH. . 

ABTOpH BHpaEaIDT r~6oRYID 6JIarO.n.apHOCTD B.A.raJIaR'1'HOHOBY, ID.II.IIo
nOBy, C.A.IIocamKoBY, C.M.Cep,IPJRoBoii sa o-qeHD IIOJIeSHhle o6cYJK,D;eHIDI B 
xo.n.e pa6oTH. 
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