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§ I. BBe.zteHHE' 

B !97I ro}zy KaU OTKpwi, 'ITO ;u.7U! B.IJ:9aJILHOro 6ose-rasa KSHOHHqec

IGiit H 60JI1>11JOI KSHOHH119CIGiit aHCaM6Jm He SIBJI.RilTCJi BllOJIHe 3KBHBM9HTHHMH, 

XOTJ'l npHBO~T K O,II;HOM,Y H TOM,Y lite ypaBHelUDl COCTO.fiHKJI. 3To BHpalltSeT

CJi B TOM, 11TO ;u.7U! IIJIOTHOCTel 601I:bllle KPHTH119CKOI pacnpe.zteJieHHe IIJIOTHOC

TH 11Hcna qacTHU B 6onLmOM 8HCSM6ne He HBnH9TCJi SCHMnTOTH119CKH BHpollt

.zteHHHM. ~ CTSH.IJ:SPTHOI MO.IJ:enB H,II;9aJILHOro 6ose-rasa 3TO pacnpe.zteJieHHe 

HMeeT axcnoHeHUHMLHHI BH.IJ: H HBnHeTCJ'l 6esrpaHH1iHo .ztenBMHM. Ilo.ztpo6Hoe 

o6cyllt,II;eHHe Bcex STHX acneKToB noBe.zteHHR B.IJ:GaJILHoro 6ose-rasa co.ztep

DTCJ'l B pa60TSX (I] H[2] • CJ1e}zy8 BBe.zteHHO:Iil TaM Te_!,.,'IHHQ!OI'lm, MH 6y

.IJ:9M H83HBSTL ~HKURO pacnpe.zteJieHHJ'l ;u.7U! IIJIOTHOCTH 11Hcna 1iaCTHU B 601IL

moM aHcaMMe oacnoo.neneHJieM KaiJa. 

KaU npe,II;nonaraJI t 11TO HapymeHHe CHJILHOI 3KBHBM9HTHOCTH aHCaM6Jiel 

( CM. [ 2]) .IIBJUI8TCJ'l ll8TOIIOI'H"'6CKHM CBO:IilCTBOM l'J,It6aJILHOro 6ose-rasa t KO

TOpoe .IJ:OJilltHO HC"'93HYTL TIPH BKJII)"'9HHH QKQ!L yro,II;HO MSJIOro OTTaJIKHBSJ>

utero B38BMO.IJ:9ICTBBR: Mel{,I!;y 1iaCTH!JaMH • .RIIfl npoBepKH 3TOI H,II;eH ,llSBHC (3) 
.zteTaJil>Ho Hccne.ztoBM l'&>.IJ:ML cpe.IJ:Hero nanH ;u.7U! HeH.IJ:eaJILHoro 6ose-rasa 

H ,II;OKS38JI, 'ITO pacnpe.zteJieHHe KaiJa Jm1UI9TCJ'l SCHMnTOTH119CKH BHpollt.IJ:eH

HHM, eMH noTeHUHM cpe.IJ:Hero nanH HBnHeTCJi cTporo rumyKJiol ~HKUHel. 

B pa6oTe [4] 6WIO ,II;OK838HO YTB9Pllt.IJ:9HHe, HS KOTOpqro cne,l(yeT, 'ITO pac

npe.zteJieime Kau,a HBnH9TCJi SCHMnTOTH"'6CKH BHpollt,II;eHHHM, 9MB IIJIOTHOCTL 

CB060.IJ:HOI 3H6prHH CJ!CTeMH OY1Jt6CTBY9T B T8PMQ,II;HHSMH"'9CKOM npe.ztene H 

JlBJI£[9TCJ'l CTporo BHUYMOI ~KUHel IIJIOTHOCTH 11Hcna "'SCTHU. C ,II;PYrol 

QTOpoHH, 1iaQTO 6HBSeT He06XO~O 3HSTL QKOpoCTL, Q KOTOpo:lil npoHCXO,II;HT 

QXO,II;HMOCTL K SCHMnTOTH"'eCKOM,Y pacnpe.zteneHHD,- 3TO npo6JieMS 6onLmHX 

yKnoHeHHI. 

B CTSTHCTH"'eCKOI MexaHHKe STY npo6neM,Y Y.IJ:o6Hee BCero pemaTL, 

cne]zy8 Bapa.IJ:8HJ [5] , TIO,II;XO.IJ: KOTOporo 003BanHeT CYIJt6CTB9HHO 0606~JtHTL 
MeTO.IJ: Kannaca. 3TOT TIO,II;XO.IJ: KpaTKO HSnOzeH B § 2 • 3nnHC [6] HCTIQnL-

30BaJI ero ;u.7U! HCcne.ztOBSHH.II KJISCCH"'9CKHX pemeTO'IHHX CHCTeM • .RIIfl MO.zte

ne! B38HMO.zte:li1CTB~ero 6ose-rasa 3TOT TIO,II;XO.IJ: 6WI HCTIQ!L30B8H B pa6o
T8 [7) ,a B pa60T8 (8) - ;u.7U! KBaHTOBHX CTIHHOBHX CRCT8M. B § 2 HSCT08-

uteft pa6oTa MH .IJ:OKSllteM, 11TO pacnpe.zteneHHe Kaua Y.IJ:OMeTBOp!leT TIPHHUHTIY 

6onLIIIHX YMOHeHHI TQ!LKO npH ycnOBHH CYill9CTBOB8HH.II IIJIOTHOCTH CBOOO.IJ:

HO:Iil SHe pl'HH , T. e • 6e 3 T 0060BaHH.R: ee CT porol rumy MOCTH • STO - o6o6ute:

HH9 pesynLTST8 pa6oTH [4] • B § 3 MH .IJ:S.IJ:HM OTnH"'HOe OT [7] ,II;OK838TeJIL

CTBO Toro, 11TO pacnpe.zteneHHe Kaua ;u.7U! H.IJ:eaJILHOro 6oae-raaa Y.IJ:OMeT

BOp!leT TIPHHUHTIY 6onLmHX YMOHeHH:Iil B lflopM,YJIHpoBKe Bapa.IJ:SHa. YTBePllt.IJ:e

HHe, .ztoxaaSHHoe B § 2, npHMelUIMo K MO.IJ:eJ18M cpe.IJ:Hero n~. ,Ztallte xor.zta 

1VIb1Jflti~~><il Efi?-fL~,.;-~
U~JIJi~l li'C _,!~.!IJB:ill;z!l!i ' 
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• 
COOTBeTCTBY~ llOTBH~ KBnHeTOH HBBHllYKnHM• B 3TOM cny~e fiXOT

HOCTD CB060~0I aHeprHH (BuquoneHHSH B KaHO~BCKOM aHCaMOne) T8KEe 

Mo&eT 6IiTL HemmyMol WYHKOHel: Hapymemte ona6ol sKBHBMeHTHOCTll: aa

caM6Jiel [2] . TeM He MeHee pacnpe.D;eJieHHe Ka~ Y.D;OB1IBTBOPJieT npmt

IJ;Hny 60JIDJIIHX YKIIOHeHHI, HBCMOTpJI H8 TO, Tfl'O ®'~ YKIIOHeHHI HBBli

nyMa. llpmrep!i T8KHX WYHKJlHI YKIIOHeHHI 11PJ!B9.D;9HH 3JIJIHCOM [6] , CMo 

TaKEe [9] • · 

'tfT06H npoB.1IJDJOT_plipoB8TD OHTY8Ia!ll 0 KOTOpa$1 B03HHK89T B cny~e ~

BWIYMOI @'Htgnm yKIIOHeHHI B § 3, MH paOOMOTpm.t MO.D;eJIL ,llaBHoa (3]. B 
§4 MH .D;9T8JIDHO ROOJIB.D;y9M B03MOEHH9 80RMnTOTR~90KR9 pa011p9.D;9JIBHRH ~a 
B aTOM cny~e ll OTPYKTYPY 4Jaa ,n.1m aTol M)JJ;eJIJI[. 

O.D;HH J43 HaC (,Ull. T.JI.) 6Jiaro.D;apeH Jia6opaTOPllll TeOpeTB"{BOKOI qm-
3HKll OHHH aa rocTe11Pl!J4MCTBO, KOTopoe 1103BOJIHnO 110.D;roTOBHTL nepByD 

Bepo:HD STOI pa60TU. 

§ 2. llpHHUHII 60JIDJIIHX YKIIOHeHHI 

U3HTpaJILHHM yTBepllr,IteHHeM aTol Teopo KBnHeTOH TeopeMa Bapa,naaa 

[5] , onpe.D;e.1fJDlllQR acHMIITOT~ecKoe noBe.D;emte HHTerpaJioB 110 11oone.D;o

B8TeJILHOOTH Bepo.IITHOCTHHX Map, y.D;OMeTBOJliDII!HX 11PJ4HIJ;Hny 60JILIIIliX yMo

HeHlii,H paonpooT~aJI MeTO.D; Jiannaca Ha 6ecKoHeqaoMepHHe npooTpaH

CTBa. ,llallte B CJIY'I89 O~OMepJiOro 11poCTpaHCTB8 110.lt'[O,It Bapa.D;aHa HM99T 
ITnAMMVJJJAn'JI"R::: nn l"nA'Q'U~utl'r\ rt 'liA"'"'"""'-' ll'onwonn • "'"" ..,..,........,.. ... ._..., ... ""'---- ---- • . -- -&"--.. -·-- - ~·----..... --.... _._._.,.._• ...,~ ... ...... l"APM.#~ ... " """"'""~v WJ'.l,iAJ-

KOJIY K1I8Ccy Map ll cpyHKJlHI, HHTer.PHpyeMHX 110 3TliM MepaM. 

IlyOTL IE - 110JIHOe oenapa6eJILHoe MeTpmqecr<oe npocTpaHCTBO ll { Kt lr-'1 
- IIOCJIB.D;OB8T8JILHOOTL B9po.IITHOCTHHX Mep HS 60peJI9BOKBX MHOllt80TB8X 0 

11PHH8AJIBaDIBX IE • II:ycT:& f"t~:.01 - cxo.wmi8JIOSI I< 6eoKoHeqaoon noCJie-

.D;OBaTeJILHOCTL 110JIO.QTeJILIUIX ~CeJI: V.f. - 00 llpll { - oo. 
OnpeneJiege 2. I. noone.D;oBaTeJIDHocTD BepoSITHocTHHX MBP { K-t ~-t':1 
YllOB1I8TBOp!leT IIpwnmny 69JlLIIIHX YMOHeHJII 0 KOHOT8HT8Miil {V.f }tc:'~ 

1 
ll dlyHismteA yMoHeHd 1 ( ·) , eOJIH CYJIIBCTBYeT OT06palltemte I : IE -.JR+, 
T8K09 , Tfl'O 

(BY I) ~ I ( ·) 110JIYHe11pepHBHa CHHay Ha IE. ; 
(BY 2) ~ KU,D;oro tn<oo MHOJteoTBO {:x:E E: !(-:x:)~m} oopaayeT KOMII8I<T 

B IE ; 
(BY 3) ~ KU,D;oro SaMKHYToro MHO&ecTBa C c: E HMeeu 

t.m. sup ..i .f11. K.e. [C] ~ - i.n~ I (:x:) 
{+oo ~ C 

(BY 4) ~ KD.D:oro OTKpHToro MHODCTBa J) c: IE HMeeM 

{i.m. Lh.~ ...i. !11. Kt [D] ~- i.n./ I (:x:) . 
{+oo "'Jt J) 

2 

Ha.H60Jiee 110.D;XO.D;RIItHM ~ 11pMOJEeHHl B CT8Tli:CT~ecKOI MeX8HHKe .R:BJIHBT

CJI one.D;yKIJIHI Ba_pliSHT Teopew Bapa.D;aaa. 

lloelJ,!lollteHlJe I. IIycTL noone.D;oBaTeJILHOCTL BepoSITHOCTHHX Mep V<e(d:>e]};:., 
Ha IE y.D;oMeTBOPJIBT 11pHHIJ;Hny 60JI::biJIHX yMoHeHHI c KOHCTaHTaMH 

{Vt~e.":1 H ®'HKOHel YKIIOHeHHI 1<·) • ITycTL·G:IE-IR" KBnHeTOH 

HenpepHBHol ®'HKOHel, KOTOPM or~eHa cBepxy Ha MHo&ecTBe Usupp Ke· 
Tor.D;a ~ ... ., 

t.rn...iin.J K [dx] e:x:p{vtGC~)}=SU£ [G(':x:)-I(:x:)]. 
{+oo "\l E .e ~E: IE 

B pa60T9 [4] H.D;BH Bapa.ztaH8 H9 RCllOJIL30BaJIRCL, B TOT MOMeHT 8BTO

p!i He 6wm C HHMH 3H8KOMH. Cehc MH nepecTpoHM paCCYJ1,119HHSI B .D;OKa-

38TBJIDCTBe OOHOBHOI TeopeMH pa60TH [ 4] C y~eTOM npe,IV10llt9HHSI I, Tfl'O 

1103BOJIHT HaM, B KOHB~OM C~eTe 0 ynpoCTHTL .D;OK838T9JILCTBO OCHOBHOI 

Teopew pa6oTH [?] , KaCaJX11eiCSI H.D;eaJIDHoro 6ose-raaa. 

IlyOTD f4.elt':t - llOGn9.D;OB8TeJILHOCTD ®'HKJlHI 1-t : [O,oo)-/R
1 

, 

TaKHX, Tfl'o 4t(D)= 0 • ,llaBJiemte Pe (}<) B 60JILIIIOM KaHo~eoKOM aa-

oaM6J:te onpe.D;eJISI9TCJI '19p93 /if) (IJJIOTHOCTL CB060~0I ~meprllll B KaHOHH

'IBOKOM aHCaMOHe) C 110MO~ID COOTHOW9HRSI 
00 

Pe<).() = -1 eM. 5 m.,[doc.] e:x:p t.Jb~(}t:x:-f.D(:x:))} . fovt 0 ... 't. ' 

rJie Meoa tnJd:x:lonoelieJISieTOH Ha KaJr.IlOM 6oOOJieBCKOM MHOlltecTBe Ac:[O,oa) ... 
OJie.JrYDmiM o6pasoM: 

m:eCAJ=L o111v.[AJ 
lt~O f 

S [A]= { 
' :lC 

1 -x.eA 

0 x¢A 
8 {V:e~::-1 - IIOQn9.D;OB8TeJILHOCTL 110JIODTeJILHHX KOHCTaHT: "\J{-+oo 0 

-t-.oo • ,lL7IJI .Kallf,ItOro .}t , TaKoro, Tfl'O Pe'ft) KOHe~o. oao11peJieJiemte 

!S.§m K;[.J onpe.D;eJISieTCSI one,eyUllliM o6paaoM: 

Kt4 [A]=) mJd:x:] exp { _j!)"J€ (j-t:x:- 1t<oc.)- Pt(j())} 
.t A "' 

~ npoHSBOJILHoro 6opeJieBcKoro MHOlltBOTBa A c:: [ 0, oa) • 

(2.I) 

Te11epL MH roTOBH .D;OK838TL CJie,ey~D TeOpeMY: 

TeopeMa I. ,llonycTHM, Tfl'O Ha KaJr.IlOM KOMIIai<Te Kc[O,oo) 1100Jie.D;OB8TeJIL

HOCTL{4i:c)}{.1 IIOJIYOr~eHS CHH3Y H paBHOMepHO CXO.D;HTOH K 110JIY

He11pep!iBHOI cmtay iPYHKilllll 4 . ITycTL .foo onpe.D;eJieHo one.D;yD~t~IM o6pa-
30M: 

foo = -!Lrn ( -l.Lrn Ln~ { ~ Lh.f f <~>D 
-t-+oo :C+oo k.,.! t · 
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Tor.na ,I1,1IJl Kalll,ll;oro )A. < f- oo Te.PMO.D:HHaMH'lecKJdt npe,neJI ,I1,1IJl ,naBJieHRR: 

B 60JI:&IIIOM .RaHOID!lleCKOM aHCSM6Jie :p(j<) = .f~tn. pP (j-t) cymecTBY8T H JIB--<•- .... 
MeTCH npeo6pasoBaHHeM JieJKall,lUla gjyHKlll!H / : 

p<y.>={f(f!)~~ suJ>{J<cc-f(x)]. 
x:.-0 fA 00 

KpoMe Toro, noCJie,noBaTeJII>Hocu pacnpe,neJieHd [ K-e. ie .. "' y,noBJieTBOpsieT 

npmrmmy 60JI:&IliHX yKJIOHeH:d C KOHCTaHTaMHf~ ~.(~ ~ H qJyHRUHe:lt YMOHe

HH:tl Itt(-:x:) , .KoTopaR: paBHa 

If<(:x) = p (JA.)+:f (:x)-.f'X. . 

.IJe.KasaTeJii>CTBO. ilyCTi> ~(.(X)=j(X-if,l:c.) H ~(:C)=_f(X-:f(:x) , TOr.zta 

'D (j-() = ..i... ltt. 5 00

tn, [d:x:] eocp { J> ~ ae (:x:)~ r t J>V"e o .,_ a · 
Bl:l6epeM Q. TaKOe, 'IJTO_f(<O.<fieo,H 1'11. Ta.K, 'l:T061:l 

-ii.m Ln.4 { ~ Lh~ 4k (-:x:)} >a . 
x-oo lc~tn. 

Tor.zta cymecTBYeT :x:1 TaKoe, "'TO ~(:c)>o.oc. ,I1,1IJl Bcex .X>::X:.., H .e.~rn.. 
CJie,ItOBaTeJii>HO, ~.((=c)<-(0.-j.()'X ,I1,1IJl BCSX :X:>IX1 H .f>m., H ~(:x)~ 
:!;;-(o.-}'l)OC ,I1,1IJl =c>X1 • O,ItHaKO ~(0)= 0 • IIoaTOMY 

sup ~ (-:x:) = sup ~ (:x) . 
ro,oo) to,:1J 

~MP~ 'I'ATTA!''!- • '!'!'0 g ('J" ~ !!0.m'!!~!!~p~~ ~~ep_~ !! ~~,!y~!';~u~~!~ 
CBepxy Ha KOMIIaKTax, TaK "'TO sup ~(:X) ,ItOCTBI'88TCH B HS.KOTOpoA TO'l:.Ke 
:CDE [O,::X:-1] H (o,a:..,J 

4*<JA) =sup ~ (:x:) = ~ (:::c0 ) < oo 
[O,oo) 

KpoMe Toro, ,I1,1IJl €.>0 cymecTByeT o>O Ta.KOe, tJTos(:x:0)-~(~r)<t ,I1,1IJl 

XE (:x:/ii, o::0+ ()] • B CMY paBHOMElPHOCTH cxo.D:HMOCTH H/~>}h~ Ha 

KOMIIai<Tax Kc[o,oo) cymeOTBYeT m/ TaKOe, "'TO ,I1,1IJl Bcex .f.>tn.' 
~(:~e)-'at(:x:)<£/2. ,I1,1IJl Bcex :x:e [:x:0-~,:x:o+~] • Truaw o6pasoM, ,I1,1IJl Bcex 

,ItOCT8TO'lHO 6ali>WBX .(. HM88M 
00 ~,+1 

~ 111. [do:]e:x:p{,~<J.t(:c)]>) tnt[d::x:]e:xp{~~'}e<:x:)j> ~p{J>~(~(:c0)-£)}, 
0 .(. Xo-li 

noCKOJIIoK,Y cei'MeHT [x,-S,x0+ti] CO,It8PQT no KpaAHeA Mepe O.ltHY TO'i.Ky 

H3 MHO&eCTBa {h.fvt}I\.~O • IlOC.KOJll>Ity e > 0 npoHSBOJii>HO, TO IIOJIY'ia-

eM 

-iLrn Ln~ _-1 .f.l'l. ~eomt[d.:c].e:x:p{,!!>V-e ~e,C:x:)} > ~ (:x:0). 
{•oo ~V{ 0 

C ,lij)yro:lt CTOpoHI:l, ]I}Ul BCeX ,ItOCT8TO'lHO 60JI:&IIIHX .(. HMe8M On&HKY 

4 

00 ~ 

S m.e[d-x] e:x:p{~V.f~t(:x:)} < exp{j!>V~_[~ (:x:0)+t]JS ~ [cioc] + 
0 0 t 

00 

+ S me[d:x) eocp 1-s;V~(A-j-():x:] ~ ea=ptf->Ve(~e(:x0)+t)~ [(~:x:..,+1)+ 
x.., 

+ t ~- eocp (- jh (A-}'l))( e:x:p i-f.>yt ( £.+ (A-j<)O::"' +~ (:x:a) )} ] 

Il08TOMY ( B C'YlJ!Y Toro, 'iTO ~('X0)~Q H(A-J-<)'X-1'>0) IIOJIY'i88M 

00 

.f.i.rnsup-~ -in.S tn.f[d:x:]e:x:pt~~~e<::x:)} ~~(:x0)+€., 

.e~oo J>Ve o 
"'TO B CFIJry IIpc>HSBOJii>HOCTH e "> 0 H ,ItO.Ka31:lBa8T TeOpeM,y ,I1,1IJl ,ItaBJieHIDI. 

PaCCMOTPHM Tenepi> CBO:ItCTBa IIOCJIS,ItOBaTeJii>HOCTH {K~jf~-1 • CBo:ltCTBO 

(EYI) J!BJI.IieTCH CJie,ItCTBHeM IIOJIYHenpepl:lBHOCTH CHHSY OTOOpaJKSHRII :r..,_.f(~). 
,llaJree, ,I1,1IJl Kalll,ll;oro m. < oo MHOJKeCTBO Ltn. = { :x: E: IE : 1 ""C:x:) ~ m. } saMK-

HYTO. .IVm oc E L tn HMeeM 

4 (:x) ~ m..-p (.fA.)+)'< X. 

C .ztpyro:tt CTOpc>HI:l, Ml:l IIO.Ka.SaJIH, "'TO ..:f(-:x:),_o.oc , eCJIH :X:>:X:1 • Tor.zta 

JIH6o ~.;; oc<~ , JIH6o :x:,[rn.-pCf<lJA~-}4)• Ta.K qTo MHOJiteCTBO Lm. orpaHH'l:e-

Ho H Bl:liiOJ!HlieTCH cBo:ltcTBO (BY2) • ,IVm aaMKHyToro MHOJitecTBa C c IE 
H 3a,ItaHHOro €.>0 ,I1,1IJl BCSX ,ItOCT8TO'lHO 60JI:&IliHX .(. H BCeX .:X:2.~(0,oo) 
HM88M On&HK,Y 

K:[c]~e;x:p{f>Vf_[sup ~(:r.)H.-P-eC.N]}) mt[dx] + 
cnro,oc1J cn[o~ 1 • 1 

+) m.t[d-:x:] e:x:p{-J>Vi(Q-}'<):x:}. 
cn[~:~,,oo) 

IlOCKOJii>K,Y Sl4p :t('JC) :!;;SU.p~(X), TO ,I1,1IJl BCSX ,ItOCTaTO'lHO 60JI:&IliHX .f. IIOJiy-
'iaSM en td.~~l c 

K; [C] ~ e:x:p {J!> V~ [ s~p ~(=c)+ E.- P£ (~-t)]~ [ (~ x
2
+1) + 

+ e.:x:p {-.¥> v£.[ s~p ~(:x:)+e + (A-/'()x2 ]J { -1- e:x:pfp (A-y.)Jf) 
Bl:l6epeM Tenepi> .x1 f:t ::x: 2 TaKHe, "'To s~p ~ (:x:)+(a-}'<):x:2~0. Tor.zta 

Uh1. su:p ~r in. K~ [C] ~ -p (j-1.)+ su.p ~ (:x:) =- i.l'1.4 1 ~'~(:x), 
.t .... oo j>v.f C c 

"'TO .ItO.Ka31:lBa8T (EY3). IlyCTi> Tenepi> .D c [O,oo)- IIpc>HSBOJii>HaJi OTKpl:lTM: 

o6JiaCTi> H ~ED • .lVm c.> 0 Bl:l6epeM 6 TaKoe. "'TO (~- b ' ~ + n = 
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= B~ c D H ~(lf)-~(::c) < e.h JI,1lf! Boex x e- "&~. 
3To BC3MOlltHO, rrooKOJI:E.KY WHKllWt ~ rrOJIYHerrpep!lBHa oBepxy. Tor.na JI,1lf! 

~OOTBTOqao 60JibWHX i HMe8M 

K;[.nJ;;,. K,..[l!>!J = S 'i> m.e[ol~] e.:x:p{_r-.V{[:J-t(~)-P.e<.tt)]}:::. 
e B.,. 

:;:. m.t ["El~] exp iiVe [ ~t(t)-€.- P-t. (jt)]} · 
MHOJ!teOTBO ~~ OO~epJKHT IIO KpaiHe!: Mepe OJJ.HY TO'll\Y H3 MHQJiteOTBa ttt,.(;t}~0, 
T. e. tnt ['&r] ~ 1 • IloaTOMY 

-tLm Ln.t ...i_!n. K;[!>] ~-P(f')+~('ll')=-I"'<n. 
{-+oo .f.>'Yt 

IIooKO~:E.KY aTo aepaBeHOTBO :HMeeT MeOTO JI,1lf! ~oa To~ D , TO 

-!Lm. i..n.4 .i._ -l.n. K; [D] :a:. su.p (-I ttcn) =- Ln.4 Itt( a'), 
{-+oa f.>~ J) J) 

'iTO ~OKa31maeT (EY4). 0 

§ 3. Mo~e~:b ~3BHC8 

00HOBHI:lM BepoSiTHI:lM npoCTpaHCTBOM JI,1lf! MO~Me!: 6030HHI:lX OHCTeM, 

KOTOpl:le 6y)zyT paCCMaTPHBST:bM HRllte, SiBJilleTM llpoCTpaHCTBO .Q KOHe"l

HI:lX IIOCJie~OBaTe~:bHOCTeii HeOTPH~TM:bHI:lX U6nl:lX ~CM: 

........ ( -. . " I. " .. '\ \ . ' , lA. I "\ • • - -- t 
~'-=1.'-V wv-\--1'-'l''"I>"""'J'-"'+•.L-""J ~-J 

,p:.1 

OcHOBHI:lMH CJIY"'B!:HhiMH BMH'<il!HBMH SIBJIJWTM '<iHCJia aanOJIHerum ~ci :Q -IN+, 
{ 6~};:' ~ , KOTOpl:le Ollpe~eJUDOTM CJI8,ll,YIOOIHM o6pa30M:c~p<>) :c.UJ- • ra-

MHJI:bTOHHBH ~ea.n::E.aoro 6oae-rasa H -t B cocy~e 1\ .t HMeeT B~ 

H.e(W)=r .A,eCJ)6J(c.U), (3.!) 

d~~ 

r~e {.At<J>}j:'~ - :mepreTH'<iecm crreRTP O.nHO'<iBOTHqaotl a~a'<il!, KOTopl:ltt 

C ITOW!Ilbkl C,IJ;BHra BCer,na MOlltHO C~e~aTb HB'<imtaJJilHMM C HYJill: 0 =:At ( -1) ~ 

~).t(2.) :.; • • • • 06'beM cocy~a 1\ .t o6oaHa'<il!M Ve , B TepMO,IJ;HHBMH"lec

KOM npe~Me noCJie~oBaTe~:E.HOCT:b {iTt~::~ aeorpaaH'<ieHHo BoapacTaeT 

Y.f.- oo npH t-oo H A.t t IRa. ( B cMHCJie· ~epa). 

tJT061:l ClflopMy~poBaT:b YCJIOBHSi HS IlOCJie~OBBTM:bHOOT:b {:A{.(~)}t:.~ 1 

BBe~eM <J}yHKUHJ) 

<P.e (f.>)= ~ ?:, e.:x:p {-~ ).i~)~ . 
t J-~-1 

6 

Ml:l 6y~eM npe~OJiaraT:E., 'iTO Bl:lllOJIHeHI:l CJie,n,yranHe yCJIOBRR:: 

(CI) npe~M ~(p)=f. .. ~ <$t(1>) OY!Il60TByeT JI,1lf! J!> E (O,oo) ; . 
(C2) OY!Il60TByeT TBKOe j!> 0 E (O,oo) , 'iTO <l?(f->0)=1: 0 • 
Ha aToro CJie,n,yeT [I,2] , 'iTO rroCJie~oBBTM:E.HOOT:b !fJYH.Kllltli paorrpe.nMerum 

t Ft ~;:~ , ottpe,ne~eHHrut OOOTHOWeHHeM 

F.(")=..!. 2:,1 = .i. ca"t.d. {J:.Ae<.P<A ~. 
<- V.e ~tCJ)<~ vt (3.2) 

CXO,ll;HTM IIPH .f. - oo ( ITO Kpa!:Heii Mepe B TO"'KaX Herrpepl:lBHOOTH) K mt

Ter~HO~ MOTHOOTH OOOTO.JniJdt F (~) , KOTOPaf! O,ll;H03Haqao orrpe~eJilleT-
CSi CBCHM npeo6paaoBaHHeM JiaMaca ~(f.>)=5~r:(~)ef-'" (CJia6aJI cxo,IJ;HMOcn 

OM. [IO,II)). KPHTH'<ieCKall MOTHOCT:b 'fe0 
paBHa: 

0 ' 

( e f.> A_ 1 Y ~ E L '\ IR: , d F (:>.)) 

1 
SdF(:>.) (ef>A_1y~ 

s>c= 
00 (e~) -1 J.f ¢ L~ ( lR: ,d. FC-")) 

~'<ia!:Hrut BeJilli'IHHa N (c0) =L G;. (c..o) - aTo IIOJIHoe '<il!CJIO '<iBCTHU, 
~~1 0 

OOOTB6TCTBYIOOI6e KOH<Pm'Ypamm WE .S1.. Tor~a CT8THCTH"l6CKWI cyMMa 

B KaHOHH'<i€CKOM aacaM6xe :HMeeT B~ 

( 1 ~=0 

Z.~~(n.)=i ' I _,.,,,1 (3.3) 

- { L e:xpt-.? n-t\.....,1] , rL ~ 1 • 

{c.)ESl: N (w)=l1..} 

lJJIOTHOCT:b cBo6o,IJ;Ho!t1 aHepnm ~I! : (o,oo)- IR~ orrpe~eMeTM BHa~e 
TOJI:bKO HS MHOllteOTBe {n./y(~ h.~O CJie,ll,YranHM o6pa30M:li~t)=-(r.~r~n.Zpl.). 
3aTeM OHS npo,IJ;OJDKaeTM Ha BCkl IlOJIYOO:b [ 0, 00) C ll0MOII1:bkl ~e!:Hoit 
mtTepnOJIJIUm!. liCITOJI:b3YSi pesy~:E.TBT!il pa60Tiil (I] H MeTO,ll;l:l, pa3BHTI:le B 

pa6oTe [IO), MOltHO ~0Ka38T:b (OM. IlOMOllteH:He) CJie)zyi(]Jiee YTBep!!,ll;eHHe. 

TeoooMa 2. IIycu Bl:lllOJIHeH!il yCJioBrut (CI) H (C2). Tor~a aa ~oM KOM

rraKTHOM no,IJ;MHozecTBe H3 [o, oo) noCJie~oBaTe~:E.HOCT:b Hix>}e~1 paBHOMeJr 

HO CXO,ll;HTM R BJ:lilYI<JIO!: <J}yHKD;Im 4 (:x:) , Y.ItOMeTBOpsmne!: yCJioBm0/(0)=0, 

ITPH'<ieM y. 00 = 0 • 
BMecTe c TeopeMO!t1 I Ha npe,100zymero naparpaqa aTo ~aeT: 

~encTBHe I. IlycT:E. Bl:lllOJIHeH!il yCJioBHSi (CI) H (C2). Tor.na JI,1lf! ~oro ,..1 00 

y. < 0 noCJie~oBaTe~bHOCT:E. {K.ut. 1 y,noMeTBCpsieT rrpmm:mry 60JibiiiHX 

YI<JIOHeHH!tl 0 ROHCTBHTSMH fyt}h~ H <ll.YHRIU!e!: YI<JIOHeHd 1/'l(·) 1 

KOTOprut HM66T B~ 

Jf't(::c) = 4\J-t)+! (x)-_r-:r. 

r.ne f\f") = p (~) . 
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= "B~ c:::: D R ~(lr)-~(x) < eh JI.1II1. Bcex x e- "f,~ • 
3To B03MOlltHO, noc.KOJI:&KY WH.KUWI ~ IIOJIYHenpep!lBHa cBepxy. Tor.na JI.1II1. 
~OCTaToqao 60JibmHX .f.. HMeeM 

K~[.D]1!> K,.["B!J = S,. m.e[ct~J e.ocp{J!>"Yt[:tt<~>-P.e(f-t)]} ~ 
... e B.,. 

1!> m.t["&~] e:xp iJ!>Ye [~e(t)-E.-Pt~)]}. 
MHOll9CTBO ~~ CO~epJKRT IIO .Kpaiffieit Mepe O.IUIY TO'U\Y RS MHOll9CTBa tn,4;t}~0, 
T. e. i'nt ('Br] ~ 1 • IlOSTOMY 

-tLm Ltt.t ..i...itt. K;[:o] 'flo-p(j-t)+~(~)=-Itt('t), 
{-.oo j!>~ 

IIoc.KoJI:&KY aTo HepaBeHCTBO RMeeT MeCTO JI.1II1. .Kalll'.nOI TO'l.KR D , TO 

-t.m Ln.~ ..i_ -itt. K; [D] ~sup (-Itt(~)) =-i..rt.~ I"'cn' 
{-+oo j!>~ J) J) 

'iTO ~OK8.3HBa9T (BY4). 0 

§ 3. Mo~eJI:& laBRca 

0CHOBHHM Be~THHM I!poCTpaHCTBOM ]I,1II1. MO~eJieit 6030HHHX CRCTeM, 

.KOTOpHe 6Yl!JT pacc;•.mTP:HBaT:&M JUDlte, JIBJIJI9TCJ't I!poCTpaHCTBO .Q .KOHe'i

HHX IIOCJie~OBaTeJI:&HOCTeit HeOTPH~TeJI:&HHX U8JIHX 'iRCeJI: 

""" (.' • ... I..... '.... '\ • ... ,. '"I '1\ ' ' ~ -- t 
~'--.'t,l.oV ""'-\-·P-2.''"1>""'J"'"'+•.~""'<f , __ J 

d~-~ 

OCHOBHHMH CJIY'iaitH!lMH BeJil'I'imtaMR .fiBJIJIDl'M 'iRCJia 38IIOJIH91Ullt lOci : Q -+IN+, 
{G~~r:~ , KOTOpue onpe~eJIJIIOTCJ't CJie.nyJaiiRM o6paaoM:~(c..))=<.Ucr• Th-

MHJI:&TOHi!aH ~ean:&Horo 6oae-raaa H.£ B cocy~e A .t HMeeT B~ 

H.e(w) =Z .AlJ) 6J(w) , (3.I) 

ct~-1 
r~e {J.t<j)}i:'-1 - :IHepreTR'ieC.KRit CII9KTp O~O'iaCTHqaoit 3~S'Ul:, KOTOp~ 
C IIOMOill:&IO C,nB:Hra BCer,na MOllHO c~eJiaT:& H8'imt8DilRMM C HY.llli: 0 =;At ( -1) ~ 
~).t(l)..; •••• O&!.eM cocy~a 1\.t o6oaHa'iRM Ve , B TepMO,nmtaMH'iec

KOM npe~eJie IIOCJie~OBaT9JI:&HOCT:& {V!~:.:~ HeOrpaHR'i9HHO B03paCTaeT 

Y.f.- oo npz l- oo R 1\.t 1' IRd. ( B cMHCJie· ~epa). 

TITo6u clflopMyJIRpoBaT:& yCJioBRR: Ha noCJie~oBaTeJI:&HOCT:& {;A-t(~)}tj'.~, 
BBe~eM !IJYH.KlliDJ 

<P~CJ.>)=~ ~e~p{-~).i~)~. 
t J':>.:A 

6 

MH 6y~eM npe~nOJiaraT:&, 'iTO BHIIOJIHeHH CJie.nyl!lllHe yCJioBRR:: 

(CI) npe~eJI ~(f!>)=f..~ ~t(j!>) CYUl9CTByeT JI.1II1. J!> € (O,oo) ; . 
( C2) cyUle CTBY6T TaKoe j!> 

0 
E ( 0, oo) , 'iTO 4? (f->0) =#: 0 • 

H3 STOro CJie.nyeT [I,2] , 'iTO IIOCJie,I(OBaTeJI:&HOCT:& qiyHIUJ;Hit pacnpe~eJielUllt 
{Fe. \;:1 , onpe~eJieHHaJI cooTHomeHl!!eM 

F.(}.)= .i. L. 1 = .i. ca"C.d {J \ ~e'j)< :>. ~, 
<- Yt ~t'J)<~ vt (3.2) 

CXO,I(RTM IIPR .f..- oo ( IIO Kpaiffieit Mepe B TO'iKB.X HenpeplmHOCTR) .K HH

TerpaJI:&HOit IIJIOTHOCTR cocTo.fiHltlt F (~) , .KOTOpasi o~oaHaqao onpe~e.lllieT-
csr CBORM npeo6pasoBaHl!!eM JiaiiJiaca iP<,I!>>=S:il='(~) e.-f.>~ ( CJia6ru~ cxo,IJ;HMOc-n. 

eM. [ro,rr]). KPHTR'iec.KaS~ IIJIOTHocn fc
0 

paBHa: -t rdF(:>.) (e~'>~-1Y~' (e.f!>~-1)-
1 

E L -1 (IR:,d F(.A)) 

Pc- ~ 
oo , (e~}-1J ¢. L~(lR: ,d.FC:>.>) 

CJiy-qaiffiru~ BeJIH'DIHa NCw>=L G;,(LO) - aTo nOJIHoe 'iRCJio 'iacT:zu, 
~~-~ 0 

COOTBeTCTBYD!l9e .KOH<.fml"Ypamm W E S2. • Tor~a CTaTRCTR'ieCKaJI cyMMa 

B KB.HOHR'iCC.KOM 8HCaM6Jie RM99T B~ 

( 1 ~=0 

Z,(n.)=i ' I -·"·'1 
(3.3) 

{ L ~o;x:pt-.?n.t\""IJ ,r•<~'1. 

{c.)~Sl: N (w) .. n..} 

lJJioTHOCT:& cBo6o~ol aHep!'RR te : (o,oo)- IR~ onpe~e.lllieTM BHattaJie 

TOJI:&KO Ha MHO.!t9CTB6 {n./yt~ h.~O CJI9,n.yl!lllHM o6pa30M:/i~t)=-(_r.'lr1tnzpt). 
3aTeM OH8 npo~OJill89TM Ha BCIO IIOJIYOC:& [ 0, 00) C IIOMOIII:&IO JIHHe!Hoit 

RHTepiiQJIS~U~m. HCIIOJI:&3YSI peayJI:&T8TH pa60TH (I] R M9TO.I(H, pa3BRTHe B 

pa6oTe [!0), MOltHO ~OK8.38T:& ( CM. Il!?HJlOlteHRe) CJie.nyi<Jilee YTBep!l.ll;eHRe. 

TeooeM§ 2. llyCT:& BHIIOJIHeHH YCJIOBIDI (Cl) R (C2). Tor~a Ha ~OM .KOM

II8KTHOM no,ItMHozecTBe H3 [o, oo) noCJie~oBaTeJI:&HocT:& Hi::c>}t:)-1 paBHOMep-

Ho CXO.D:HTM R BHI!YIUIOit !IJYHIO:llm t (:x:) , y~oBJieTBOPffillll9l\ YCJIOBRI0/(0)=0, 

IIpl'I'ieM _}{ 00 = 0 • 
BMecTe c TeopeMOI I R3 npe,ItH.nymero naparpa\fla aTo ~aeT: 

CJie.ncTBHe r. IlycT:& BHIIOJIHeHH YCJIOBRSI (CI) }! (C2). Tor.na ]I,1II1. .Kallf,noro 

y. < 0 noCJie,ItoBaTeJI:&HocT:& iK~Jt:1 Y.ItOBJieTBOJlReT npRHUHJIY 60JIJ:dlllDC 
yiUioHeHRI c ROHCTaHTaMR fyt 3 t :a. i R WHRlll!el yiUioHeH:d 1 ~ ( ·) , 
.KOTOpaSI HM99T B~ 

I~C:x:) = 4\ft)+/ (x)-r-:r. 

r~e ~~~t(f) = p (f") • 
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MOEeT IIORB38T:&OJ1 Y.llHBHTeJI:bHHM, 'iTO MH IIOJIY'iBJIH STOT peayJI:&TaT, 

He HCIIOJI:b3YH cneuw~eCKHX CBOICTB 6oae-raaa, B TO BpeMH RBK npe~

~e ~OKa38TeJI:bCTBO STOro peayJI:&T8T8 B pa6oTe [?] cy~eCTBeHHO OITH

paJIOC:b Ha HBKOTOplle TOHlllie \Pal<Tll 0 CBOiiCTBaX 'illCJia 38IIOJIHeHHJi t6j}j:'1 . 

Hanpm.tep, Ha TOT <.PaxT, "<ITO B 60JI:&moM KaHOHH'IBCROM aHCaM6Jie a To aeaB.Bn

C.I!Mlle CJIY'!aii:HI:le BeJI:If!UlHI:l, pacnpe~eJieHHI:le no reoMeTpltl"<IecRoMY aaKOHY. 

ITOSTOMY ltlM99T CMHCJI o6cy~HT:b 3TOT MOMBHT II0~06Hee. 

BepoHTHOCTHM (I'1!66coBcRM) Mepa Pf B 60JI:&moM KaHOHH'!ecKOM 

aHCaM6Jie ~fl ROHB"'IHOR CHCTeMH liM99T ~ 

P( [c.o] = ea:p{-.J!>vt Pe<r)} exp {;. [f-N(w)- H.e(w)]} 

a~ec:& )"- < 0 • OTOIJ,Ila CJie,IzyeT, trro 

P: [ G/t.O) ~ m] = e-:1ep { _¥> m (.r-.(. -:>..t(j))} (3.5) 

ITpe~cTaBJI&It CJIY"'I8IHYD BeJniTmHY N(w) B BH,lle 6,/w)+(N-6~)(w) H 

HCJIOJI:&ayH (3.5), MOEHO IIOJIY"'IHT:& oneHJey CHHay ~ Pf[X..e(w)e B~], 
r~e X.t(w)= N(w)/Vt. H ~= E; [Xiw)] • 3Ta oueHRB Tpe6oBaJiac:& B pa-

6oTe [?] IIJlH ~OKa3aTeJI:&CTBe CBOICTBa (EY4), CoOTHOWeH:He (3,5) B HaG

HOI ifx>pMe IIJlHCYTCTByeT H B ~ORB38TeJI:&CTBe TeOpeMH 2. HanpHMep, Bll!IYK

JIOCT:& @'HXUHit :X: t-.ft('X) HCIIOJI:&30BaJiaC:& ~ ~OKa3aTeJI:&CTBa paBHOMepHOft 
rtVI"\nT.nlf\f'\"'TA' nnnlf'OTTf\'Q!D"'OTr'LUnt'"''TJ' .SJ (;y-,1,- UO U"n.nTGfl'fiiiQV f"'Dnf.t-,..m'Ot"'\ 'Dt..J_ 
---------- ------------·-------- '-I("' "J'(.l!1 --- -·-··---.. --. ---.. ----- --

nyKJIOCTH Jt (::c) aKBHBaJieHTHO HepaBeHCTBY (Z..,_(n))"" ~ Z/11.+1) Z_/11.-1) 
~ Bcex n. ~ -1 , O~axo a To axmma.neHTHO yTBe.Pllf.IteHHD o TOM, trro rt.t-+-
P./'([G.(w)~tnl N(w)=/1.] - BoapacTaDIIM '@'HKUR~~ [raJ, nocKOJI:&KY 

.( d' 

i 
z (rt.-m.) 

f' .f exp{-j!>tn.A/J>} ,tn.~n. 
p [6'·(w)~m.IN(w)=n. J = Z.e(n.) 

.f 0' 
0 ,1rt>tl. 

CJie,IzyH ,UaBHcy [ 3] , paocMarpliiM HeB.IteJI:&Hll1i1 6ose-raa c I'aMM:&TOHHa-

HOM 

Ht = H.t + Vt w (X.t) (3.6) 

aztec:& Ht - raMWI:&TOHHaH B.IteaJI:&Horo 6oae-raaa (3. I) .H Xiw>= N(w)/Ve 
- CJiy'!aiHWi Be.mrqm{a, paBHM ITJIOTHOCTH 'Il!CJia "'I8CTHU B cocy~e /\.,_ • B 
OTJDAHe oT .UaBHca MH noTpe6yeM TOJI:&KO, '1To6H 11\YHRilHJl tJ)" : [O,oo)- R~ 
6I:Uia IIOJIYHeiipepHBHa CHHSY H Y~OBJI9TBOPftJI8 YCJIOBHIIM [2] 

o. . .~ ur(~) ur(O)= o , 1..1.m L..n."T -- =-+ oo . (3.7) 
oc:- 00 ':r. 

8 

llyCT:b ft (x.) 54 _l'X) + tJT('X) , TOr~a 

~ ~ ~ 4 (n.)=-- -in. L exp{-~~t(w)~ 
{ Vi f>Ve. {c.v~Q: N(c.v)-n! 

(3.8) 

HCIIOJI:b3YH TeOpeMY 2 H YCJIOBHII (3. 7), JierRO !IpoBep:HT:&, 'iTO IIOCJie~OBa-

TeJI:&HOCT:b i?e ie:"1 y~oBJieTBO.PfieT YCJIOBHIIM TeopeMH I c .f-00=-+ oo • lloa-

TOMY C IIOMO~D TeopeMH 2 IIOJIY"'I8eM CJie,IzylOOiee YTBe~eH:He • 

TeooeMa 3. llycT:& Bll!IOJIHeHI:l yCJIOBHH (CI) H (C2) H raMHJI:&TOHHaH (3.6) 

y~oBJieTBO.PfieT yCJioBHIIM (3. ?) • Tor~a: 
(I) IIPH Bcex JA. < oo ~aMeH:He ( B 60JI:&moM KaHOHH'!eCKOM aHcaM-

6Jie) ~ MO~eJIH (3,6) cy~eCTByeT B TepMO~a~eCKOM !Ipe~eJie 

pCf<)= ~ P.t (t·t) H JIBJIJ1eTOJ:t npeo6paaoBaH:HeM Jiellt~ {*C.f-) 
~I.l)D! 

? (-x) = f (-x) + ur (x) (3.9) 
r~e 4 (oc)- ITJIOTHOCT:& cBo6o~o1i1 aaepi'H:H H,lleaJI:&Horo 6oae-raaa; ( 2) noc-

Jte~~BaTeJIDH~cT:& { K f} e":1 pacnpe~eJieHd Ka~ onpe~eMeTOJ:t @'HKIJ:WtMH 

{4(. (a:)Jt=~ H Y~OBJieTBO.PJ'I9T IIP:HHUHIIY 60JI:biiiHX YKIIOHeHd C KOHCTaH-

TaMH {'Vt}.t:,.-1 H @'HKUBel YKIIOHeHd 

f.~"cx)= p(f<)+ { (x)-p :x: (3.!0) 

Ha sTOro CJie,IzyeT, "<ITO p * = f .... = co tt1l f , r~e con:1l ~ o6o3Ha-

"'I8eT MHHHMaJil>HOe Bll!IYKIIOe npo~OJDJteHHe qJyHKUBH ~ , CJie~OBaTeJI:bHO, 

CerMeHTH ( p 1(J-l- 0) , P'<J-l + 0)] , COOTBeTCTBYDIIHe CKa'IR8M npoH3BO~-
HO:It p'<_r.) , np:KBO.ItllT K noHMeHHD JIHHeiHllX y"'I8C,!KOB y 4!YH.KI.JlmCOn'Jf • 

3To e~e paa yKaallBaeT Ha To, trro pacnpe~eJieHM {K{jt-:'1 6y~T 
acHMIITOTH"<IecKH Bllpo~eHI:l ( T. e. Bl:l~eao npe~eJI:&Hoe pacnpe~eJiezme 

f..~ R r = R ,... ) JIHm:& Tor~ • KOr~a WH.Kllll.!l uJ (::c) CT poro BWIY f'.Jia [ 2 • 3]. 

§ 4. TepMo~~ecm npe,neJI ~ pacnpe,neJieHM K.au.a I! 

6oae-Ko~eHcamm: 

B aTOM naparpa~ Mll paccMoTpHM, K KaKHM CJie~cTBHHM ~ TepMo,orn.a

~ecKoro npe~eJia pacnpe~eJieHHH Kana npKBo~ HeBll!IYKnOCTD @'HKURH 

1 ('X) • ,Jtrul npocTOTll MH paccMOTp.ltlM CJIY"<Iaft, Kor~ @'~ con11 f HMeeT 

JIHm:& O,ItliiH JIHHe1i1HJ:l1i1 y"'I8CTOK (_p_, 9+] H ~ (:x:h CDtl'l! 1 (oc.) ~ 'X E [_p_)_pi'], 
eM. J>HC. I. Ha o6cy~eHHJi aToro npocToro c.;ry"<IM cTaHOBwrOJ:t JrcHo, Y.aR 

Heo6xo,J4l!MO aHaJmaHpoBaT:& o6nutlt CJIY"ia:lt. Hanol..nmM [r,2] , trro pacrrpe.ne

JieHHe KaiJJl B TepMo~a~ecKoM npe~eJie K"' = .f.Lm. I<J orrpe~e.l'.ReT pas-
.f-.oo 
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JIOJltBHliB npe~eJILHOI'O ( I'JI66COBCKOI'O) COOTO.f!HBII <- ) f< , B 60JILWOM 

KaHOHli'qBCKOM aHcaM6.7le, Ha SKCTpeMSJILHHB (KaHOHlt'IBCKHB) npe,n:eJI:&Hiie 

COCTO.f!HBII <-).1' : oc 

<->f'l=J Kt<[d_pJ<->.f . (4.I) 
0 

B o6meM CJry-qae, eCJm npe,n:eJI K f'l cymeoTByeT, HOcHTeJI:& paonpe-

.n:eJieHHII K"' npmuwremrr MHoaecTBy Sf'l:{oc~IR~: l/(Ccc)=D}. O,ItHaKO, eCJm 

5}-t co,n:epmrr 60Jiee 'IBM O.ItHY TO'IKY, HBT rapaHT:mt, 'ITO IIOCJIB-

~OBaTBJILHOOTL {Kr~{~ CXO,n:HTCJi (CJia6o) [II] • TeM He MBHee Teo

peMa XeJIJIH o BH6ope (eM. (II], .IJ;onOJIHeiDie II ) rapEUITHpyeT oeKBeH

nwaJILHYD KOMIIaKTHOCTL o6o6meHHHX WyHKUB# paonpe.n:eJieHHg. 

B HameM CJry'la~, xor~ con'IT ?<f>) HMeeT JIHWL o.n;HH JIHHeDlu.!a y'lac

TOK [f>-, .P+) , a 4 He HBJI.R:BTCJi BliiiYK1IOI IIJYHKnwel, CJIB.D:YBT paa

JIM'qSTL TPJ.! p83JIHtiHHB B03MOlltHOCTH, KOTOPJie onpe,n:eJ!JDl'l'CJi KpJITJ.!'qBCKOft 

BeJIH'qJ.[Hoft xm.mt~ecxoro noTeHnwaJia }A c • OHa onpe,n:eJIJieTCJi H3 yCJio

Bitll 'b/p<J-4.:0)=,?- (H, CJie,n:oBaTeJI:&Ho, 1lf'lp(J-4e+0)=.P+ Lo TBK 'qTO 

COOTBBTCTBYBT H8K1IOHY JIHHB!HOI'O Y'l8CTKa IIJYHKnwH CDYL11 4 (j>) • 

(I) }<<JJ.c: K;/dcc]-+Kf'l[d:x:]=bjcttf-:x:)d-x ,]5(_f)=(Jf<p(J.t). (4.2) 

(II) }J.=}(c J cymeCTBY.§T IIO,n:IIOCJIB.D:OBaTeJILHOCTL t-fi.h:, TaKaJt, 'qTO 

npe~eJI ~~m Ke~c[dx]= Kf'lc[d:x:] CYIIIBCTBYBT H paBeH 
L.+OO I. 

i(~<-[doc)=tcdi.?_(x)+(-i-ol)cS'.P+(x)]c:lx, O~o<.~1. (4.3) 

(Ill) f>J-Ie~ K~[d~J-.K'"'[dx]=L (:x:)dx,j5(}<)=of<p(_r.). (4.4) 
"\.k .P'r> 

HHae MH rro.n:po6Ho paccMoTpHM ( H ~oxaxeM) TOJI:&Ko (4.3) • .IJ;oxaaa

TeJI:&OTBo (4.2) H (4.4) IIpoBO,n:HTCJi 8H8JIOI'R'qHO. 

IIycT:& p0 TaKOBO, 'qTO .fl-<.?o<9+, A_ .... [O,fl 0 ) H A+=[,P0 ,+ 00). 

Tor,n:a { Ktc (A_] J {:1 - orpaiDI'leHHBJI IIOCJie,n:OBaTeJILHOCTL BBIIIBCT-

BBHHHX 'Dt08JI, KOTOpa!i CO~Bp&HT CXO.nRIIlYJlCJl IIO,n:IIOCJIB.D:OBaTeJILHOCTL 

{K~e[AJ}k • IIyon .f.i.tn ke~'[A_]=o(. , 0<o(<1 , Tor.n:a 
""" l-1 k+oo k 

00 

j !(f-Ie [d-.x:] exp (-ix) = 
0 tk 
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I I 

I 

= K~c[AJ) L- [dx]exp(-ix)+0-K;c[AJ)~ l: [Jx]exp(--tx) 
.ek A k k A , 

- t 

r.n:e L~ [d-:x:] = Kt [d-:x:nAJ/Kt[AJ , L: [doc]= 

= R~c [d-:x: n A+J/i(tt" [A ] . 
k !k + { ± t 

3aMeTHM Tenep:&, "qTO noCJie,n:oBaTeJILHOCTH pacnpe,n:eJieHHl!: L k 1 k~-1 y,n:oB-

JieTBOPRJOT IIPHHmntY 60JI:&lliHX yK1IoHeHHft c WHKUHf!MH YK1IOHeHHl!:, cooTBeT-

CTBeHHo, I± , r~e I+ (f-) smJUllOTCJl cyJKeHIDIMH WHRillDI f '"'" ( 3. IO) 
Ha A+ (A-) • ~llKJW1 j-(_s>) HMeeT e,n:m~cTBeHHH! MmlliMYM B To-q .. 

Ke 9- , a If(f)- e.n;HHCTBeHHH! MHHJ.!MYM B To'!Ke P+ • IIoaTOMY 

-ti.rn S
00KJ' [d:c] e~p (-i:c)= o( e~p (--t_p_)+(1-o{)eocp (--!:.P+). 

k-oo 0 k _ 
CJie,n:OBaTeJILHO, MepH {K~" (doc.J}Ic CJia6o cxo,n:srrc.R: K BepoHTHOCTHOl!: 

,.lc >,:.-1 
Mepe 

{ ol o (~) + ( -i -eX.) 00 (:x:)} doc . 
f'- ..r-t 

CJiytuui (I) H (Ill) paccMaTpJIBai)TCJl aHaJIOI'JI'qHO. 

PacoMOTPw.t no.n:po6Hee, xax B CJry-qae (II) BElJI.R'lli.Ha napaMeTpa ol 
B ( 4 • .jj 3BBHCHT OT BHOOpa IIO,n:IIOCJie,n:OBaTeJILHOCTH t {.k ~k::.- 1 • 3aMBTHM, 

npeJC,D;e Bcero, 'qTO MeTo.n KB83BCOO.IIHHX Boi'OJII06oBa [I2] , npzMeHeHHH! 

R Bli'IHCJIBHHJJ TBpMO,n:HHSMHliBCKOI'O npe,n:eJia,,n,1IJI pacnpe,n:eJieHRII KaiJ,a ,n:aeT 

-~ -~ 
t.m -ti.m. K.f [d:c] =Eo (x)d-:x: .fi.tn .fLtn K.f (d:x] = ~ (oc.)ch 
1'-..... ~.,-of.-oo .J- • f- .... .f.+O{..... + (4.5) 

,lJ,nJI ~OKa38TeJILCTBa ( 4. 5) BOCIIOJIL3YBMCJI TBM, 'qTO HS onpe,neJieHHR: 

(2. I) paonpe,n:eJieHRII KaiJ,a CJie,n:yeT 

00 

J Ki [d-:x:] eoc.p (-t:x:) = eocp b"Vt [ Plf- ~V()-p/fl)]}. (4.6) 
0 

IIoaTo~ ,n,1lJI }J. + ttc. TepMO.n;HHaMH'lec.IGII npe,n:eJI B rrpaBol!: -qacTH ( 4.6) cy-

mecTBYBT H paBeH e.xp(-t.p'Cj-<))=e:cp(-t_p(_f()) • IIOCKOJI_.!>Icy JI8BBJI 'qSQTL 

( 4.6) HBJI.R:BTCJI xapaKTepHcTz-qecKO! IIJYHKUHeft ,n,1lJi MBPH K: [d:x:] , TO 

pacnpe,n:eJieHHR: {I(~ lh1 , ,n,1lJi }l + JA.e , CJia6o oxo.zt~ITCJI (eM. [rJj) K 

BH~eHHOMY pacrrpe,n:eJieHHJJ, COCpe,n:OTOtJBHHOMY B TOtJKe X•:PCJ.I.), T.e. 

-tcm. ~<rre~ac] = &9<,.,<:c>d~ • IIocKOJI:&KY B paccMaTPJ.!BSeMO! MO,n:eJIH HMBeTCJl t·- o. -cxattox IL1IOTHOCTH "{.~m. PCJ-I)=.P:t• TO aTo ~oxaaHBaeT CYIIIBCTBOBaHHe Tep-

MO.n:HHSMH-qecxoro rrpe~Sjfa·-~:~4.5) ,n,1lJI pacrrpe,n:eJieHH! KaiJ,a B CMHCJie KBa3H-
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0 ~ Y- rc J"+ , • 
4 I I / S' 

~ .. 

0 

PRc.I 

;;o~~ 

' ................. ....< 
'-~L ().J) 

- 1 S'l (IJ) 
.P.' (J.I) z 

l3 

-
L1 < L2 < L3 

f = Ap_+ (1-A) f+ 

Jlt1~> }/IWJ"flt,<s>> j.J 

PRc.2 
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ope~. IloCJie,ItHee, BMBCTB C ( 4. I), OSHa <meT, 'ITO B paCCMaTPJ!B88MOM 

HaMH BapmmTe MO.n;eJDI .IJ:aBHca HMeeTCJI JIHilil, .n;Be <mCTI:le !flasH <->~ , orr

pe.n;eJJJieMI:le .n;BJ'Mll BBTBRMH IJJ.IOTHOCTH f(~) , H8'U!Hal001l!MHCJI B .fl- R 9+ 
IIpR }'l = }/,e, , CM. pl{C. 2. TaKHM o6pa30M, B 3TOi MO.n;eJm ;rJ,1IJI p. :/:,?.c. rrpe

.n;eJI1>H08 COCTO.IIHRB <-)fl. B.n;RHCTBBHHO: <-)f'l"f:/'lc. =<->t, R HMeeT 

MeCTO CRnhHaH SKBRBanBHTHOCTh KaHOaKqBCKOro H 60HhWOro-KaHOHl{qBCKOro 

aHcaM6Jreit [ 2] : <- >"' =<-> p<ft) , p <rt) =o,..pCJ-1) , }< =F Y.c • 
AJm RCCJIB.D;OBaHRii TO"iKPP )A .,. f"e , r.n;e rrpe.n;eJihHOe COCTO.IUU!e He 

RBJIHeTCJI 'UICTI:lM,R 8HaJIR3a CTPYKTYPI:l CMBCH !fla3 He06XO.n;HMO BOCIIOHh3Q

BaThCJI o6o6IUBHHI:lM MeTO.liOM KBa3HCOOlilUQC, pasBHTI:lM B pa60T8X [13] :1:1 [I4]. 
OcHoBHan R.n;e.R: saRJIIO'UleTCJI B IDIWRHRTBS:l:IMWU.HOM, saBHCJ!IIIeM oT HeKOTopofi 

CTBIIBHR 06'beMa V{ C.n;BHre R3 TO'tJ.K:l:l }'l c : f< -t =fie+ 'jj /fo V{_ '( , ~ > 0 • 

Tor.n;a xapaKTepHcT~eCHYID ~HKDHID pacrrpe.n;eJieHH.R: ~:~~x]MOXHo 
rrpe.n;cTaBRTD B BR.n;e 

00 

)

oo Y. ~ K;•[d-:x:] expf-(-t-~v;-)-:x:} 
K .( [dx] e-:x:p f-ix)= 0 

• ( 4. ?) { ~ roo ~ ~ 
o J

0 
K~· [dx] exp ( o~- :x) 

06paTHMCJI Terre ph K orrpe.n;eJieHRID pacrrpe.n;eJieHH.R: Kana (2. I) ;rJ,1IJI MO.n;eJDI 

.IJ:aBHca (3.6), T.e. K.e."' [d:~] • IIocKOJI1>.Ky -!i.tn ur(:x)/:x:+oo, a 4 (:x): 
~ ..1 :x~oo = 1.i.tn 'f ( ('X) , TO cymecT:syllT T8KH8 .liOCT8TO'ffiO 60JihWH8 'UIC-

lTA -(.~DO 1:1 jJ urn" .,...,._ '" ..... ..,. .... - ... "'D. - D ... J) 
- - --- - o • --- ,...,_.. _...,...,_ - ~ ·- u """ '-"" ""' 0 ~t:M 

O·vt'l-~ :X + !}> ve {f!e'::C- 1ij (X.)-4! (:x)} < - f> Vf. X 

TaK KaK 4! (:x) > -oo ;rJ,1IJI :x: > B R .e > { 0 1 eM. PHC. I • Tor.n;a NIH 
-(_ > .f o IIQHY'UlBM Or(eHey 

00 00 

) i< ~· [docJ eocp{-(-t -&·~-~-r)x} =) mt[do:J e:x:p {- (-t- ovt4-r)x} x 
1> ~ 00 (4.8) 

x e:xp{~\'e (f-leX -W'(-:r:)-#_/:x:)-Pe (JAc))j ~ \11te[d:x] exp i-(i+ ~'fe):xj < 

< { 1- e:xp [-(j!>+tfvf)Jt e~p {- (t+ ~~ )B] . 
Hs o~HKR (4.8) CJie.n;yeT, trro NIH <mCJIRTeJI.R: B npaBOa 'UlCTR (4.?) RMe

eM 
00 "B 

-li.m. ~ K ;c [dx] e:x:p{-(i-~~1-):x }=-Elm) K14c [cla:]ea:p{-(i-'i>Vt~J.4. 9) 
.{,. 00 o · {,.OGo l · 

IIocKOJI:&.Ky Te n paccylJ(,IteHH.R: cnpaBe.u;mB!i H ;rJ,1IJI SHaMeHaTeJJH, TO Rs 

( 4. 9) CJIB.liYBT, 'ITO IIOCJIB.liOBaTBJIDI:lOCTh Map { K~e[c:lec]}-l~ 1 o6pasyeT 

IJJ.IOTHoe ceMeicTBO 1 KOTopoe, B CHJIY TeopeMI:l IIpoxopoBa (eM. [II]) , co-
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.ZJ;SplltRT CJI860 CXO,ItlllllHSCJI IIO.ZJ;IIOCJI8.ZJ;OB8.T8J!l>HOCTJII.tf(f.t~ [J'Jt]}. • ,ll7ui U8paMeT-
'<.fl lca1 

pl'I.38DHR BCSX CXO,ItlllllHXCH UO)J.IIOCJ18.ZJ;OB8T8Jil>HOCTei BOCUOJ!l>3Y8MCJI npe.n;-

CTaBJieHJII.eM ( 4. 7) l! UPJ!eMOM, KOTOpWt YJ!t8 6WI l!CUOJ!l>30B8.H BWIIS, CM. 

( 4. 3). 
Ha'fileM c aa:H60Jiee co.n;epllt8TeJil>Horo CJIY'~aJI "D = 1 • Tor.na H3 

(4.3) H (4.7) IIOJ!Y'l:88M 
00 

.f.irn. )
00

K;~k [d~]e::.cp(-t::.c)=) i<f~.~[d.~]exp (-t::.c) = 
.fk-.00 O "\.k 0 1 (4.IO) 

r.ne 
= '-o<,~ exp (-tp_)+ (·1-./.o<,l>)e~p (-t.P+) , 

I\ _ o< exp (S·.P-) 
,/\ci'b-

1 o( e::.cp ('ii·J>-)+ (-1-c<)e:x:p ('b·Jl+) 
(4.II) 

l13 ( 4. !0) CJie.ZJ;YeT, 'ITO IIpe.ZJ;eJil>HOe COCTOmute B TO'!Ke fl = J.l.e , IIOJIY

qeHHOe C IIOMOmDD o6o6meHHOI'O M8TO.ZJ;8 KB83l!Cpe.ZJ;HJII.X ~ IIORa38TSJ!ff ¥=1 
l! KOHe'l:HOI'O b , JmiiJISTCJI CM8Cl>D .ZJ;BYX, BbUteJI.118MilX OO!i"lllNM M8TO.ZJ;OM 

KB83HCpe.ZJ;HJII.X, 'DtiCTb!X iflas<->re=.fi.tn <->"'=(-)
0 

: 

f'l..,t'~'*O Ji: 

<->t.:=~=:>.o~, ... <->~<+ c-~-~ ... )<->t· , ( 4. I2) 

Rt~ .. ~ Ed~] = i .J.el, b b
9

_C-x) + (-1-:>.o(,,) ~.9/~)} JQC . 
,ll7ui TOI'O 'IT06li qJHKC:HpoB8Tl> Bli60p II8paM8TpoB o( l! b t 38MeTHM, 

qro IIJIOTHOCTD 'UICJI8 'l:SCT:HU B 60J!l>WOM RaHOHH'i8CK9M aHCaM6Jie f/fl)= f~(f'l) 
~ JrroOI'O KOHe'l:HOI'O { JmiiJieTCJI I'Jia.ZJ;KOI MOHOTOHHOI \IlYRKUKei j{ • 

IToaTOMY ~ Ram.ZJ;ol ~KcHpoBaHHol IIJIOTHOCTR 9 cymecTByeT TaKaJI noc

Jie.ZJ;oBaTeJil>HOCTl>{f.t~(?)}t• 'ITO .fS'-tC_p..e,(p))=,P • EG.Jm .f>-~.P~.?+ , TO 
o. ).~ c I '{ 
-u.rn. f-.t(P)=JA.e , OM. PRC. 2 • .lJ.1Ul jJ-.=f.c+otA.V. , a'= 1 , C IIO-
~ ... oo "" r f. 
MO!lll>ID ( 4. I2) IIOJIY't{88M 

00 

p =..fi.m. S i<¥t~ [d:x:]:x:. = ).o~.'b f-+ (-1-.J.a<,I>)P+ 
.f.lc-+00 0 .f.k 

CJie.ZJ;OB8TeJil>HO, C y'leTOM (4.II) l!M88M 

.P+-.? o( exp(b·.P-) 
(4.I3) 

.P+-.P- = o<e:x:p(h,P_)+(-1-o()e.::.cp(~:.?+) 
COOTHOmeH:He (4.13) YCTaHaBJIHBaeT COOTBSTCTB:He M8'JJJJ3 J> HeX. , a; 

.? : [,r_,J>+]- [0 ~ o<.~-1] x (-oo < b < +oo) . 

3'1'0 03H8'18eT, 'iTO IIPJ! ~.KCHpoB8HHOM KOHe'IHOM blrifCt=f.c+b/f.>Vt, IIO.ZJ;

IIOCJI8.ZJ;OB8.TeJ!:&HOCT:b {.f.k} t COOTBSTCTBYJ(lllaJI IIJ!OTHOCTH j>£: [j>-,Jl+] , 
B!i6RpaeTCJI (flru<cv.poBaHReM A_= [O,j>0 ) R cxo.ZJ;lmleiCJI K o((,P) rro.n-

rroCJie.n;oBaTeJibll.ocn {R{tlc[AJtk , TaK 'ITO Bh!IIOJIH.R:eTcJI paBeRCTBO ( 4. I3). 
K >,..f 

B 'l:SCTHOCTJII., :>.. .. ;.,: Q COOTB8TCTBY8T J < .fl- , a ~o<.~ = 1 - B!i60py 

,?0 "> f>+ • Hao60]JOT t ~ !lmKCHpoB8HHOI'O HeTpHBRaJI:&HOI'O MHOli8CTB8. 

}.j. 

A_= [0, .Po) • 9- < .fo< .P+ l! IIPQR3BOJ!l>HO! rro.n;noCJie.n;oBSTeJ!l>HOCTR 

K:f< [AJ- o<: '> 0 , np:H -l"- oo T , RSMeHeHIDI rrapaMerpa cMelllHBaHHJI iflas 

lc ~- t Mell,lly 0 l! I MOEHO .ZJ;06HTl>CJI,M6HIDl li' OT -oo ,.A.D + oo. ITp:a 3TOM 

p B (4.I3) R3MeHJieTCJI OT9 AO.P+• ~ b =too IIOJIY'IaeM 'DtiCTHe qesH 
~ -<->± B TO'l:Ke .f'4 =ftc • 
CJiy'ial 't > 1 COOTB8TCTBYBT nCJimi!KOM 6HCTpoMY" CTpeMIIeHHID .fA-t = 

=ftc+ b /JbV/ K )A c • Ta.KHM-1_o~pa30M, OH CBO;zr;HTCJI .K rrpe,w.mymeMY sa-

MeROI b Ha BeJm"UUHy 'i).y-t t KOTOpa.!I CTpeMHTCfl K HYJIID IIPH'Vt-+oo. 

Y't{HTLlB8JI 3TO l! IIOBTOpiDl paccYJt,neHHJI, IIpHBe.ZJ;eHHb!e Bb!llle ~ ( = 1 
ITOJ!Y'l:89M, CM. (4.II): 

""'fAe l K~,'t'>~ [eke] ={-Act,~ ... a b"f_(:x:) + ( 1-:>.c<,i:o) S'.f+ (:x:) J dx 

HJIH 

<-)~c:. = <-) ~e _ o<. <- )/<e + (1-o<. )< _ )f-e . 
~,lf>-1 c~,~-o - + 

AHa.noi'l!'IHo paccMaTpHBaeTCJI R CJIY'l:aA ?f' < 1 • Terrepl> Y.t ... fe+ ~ft.v/ 
CTpeMHTCJI K .f<c " cmmiKOM M8,JJ,118HH0 11 

• 3TOT CJIY'ial OiliiTl> CBO.ZJ;HTCJI K 

~ = 1 saMeaoa ~ aa b · Ve"'-lf , ao Terrepl> aTa BeJIH'DtiHa crpeMHTCJI 

K (+oo)sta~b. Y't{HTLlB8.!I 3TO l! (4.I!), C IIOMOIIU>D npHBe.n;eHHb!X Bb!llle pac

rr~~P.~P.Hw« rrnnyqAAM 

..... ~ Kc- e [okc] = b (:x:) d~ , 
o,lr<i .fsi.o"'S 

HJIH 

(-)f'le = Um. <-)/<~ = <-)~" 
t,~<-1 't.--..oo 't.·S"3"a,r SLJII ~ 

'ITO COBII8.ZJ;88T C 't{l'J'.CT!iMll qe38MH B TO'l:Ke f< =f-tc • Ta.KHM o6p830M, B 

CJiy'lae '( < 1 Mli UOJ!Y'l:88M Te ll8 pesyJI:&T8Tli, '!{TO l! MeTO.ZJ;OM KB83l!-

cpe.ZJ;HJII.X • 

B 3aKnD'l:eH:He C.ZJ;8JI86M H8CKOJ!l>.KO 38M8'l:aRHI 0 6o3e-KOH.ZJ;8HC8UWJII. B 

MO.ZJ;8Jm .l{3BRC8 ( 3. 6) • .lJ,nJl 3TOI'O t RaK H B pa6oTe [ 2 ], BOCIIOJI:&3yeMCJI 

COOTHOW8HH8M ( 4. I). ITOCKOJ!l>Kj' B KaHOHH't{SCKOM aHCaM6Jie MO.ZJ;eJ.Ib .l{8BHC8 

(Xt((A))= J>) COBII8.ZJ;88T C MO.ZJ;BJil>ID H.ZJ;SaJil>HOI'O 6ose-rasa, TO BeJUPmHa 

6038-KOH.ZJ;8HC8T8 B COCTO.!IHlm <- ).f ~ MO.ZJ;8JIH .l{3BRC8 :HM69T BH.ZJ; 

0 .? < .Pc: 

<G~(IA))'\ = { 
fo(P) = i:: V~ /j>,At .P -.Pc .P ~ .Pc ' 
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M~·:~>-- ___ / 
I 
I 

~_f'-•(1-~)_p.= ~A 

.P-

--------.. 

____ Jj---/}J~ )Jc 
-~=--- -s>c 

PHC.3 

}J 

r.n;e _? c - KPHTH'l60Raff IIJIOTHOOTl> ,n.1IJ! H.D;eaJII>HOro 6ose-rasa, OM. pRO J. 
ITosTOMW B 6oni>moM KaHOHH'leoKoM aHoaM6ne BenH'IHHa 6ose-KoH.D;eHcaTa 

,n.1IJ! STO~ MO.D;enH OITpe.D;en&eTCH OOOTHOW9HH9M 

).J. OCl • 

- , , p. /G'4(w)\: ( vftr J-1 ~ r-' 
Yo~rJ=L&..rrL'\--:v;-1. ~j '' L--.J.)o\-.1 

.e- 00 .f. ".t 0 
( 4. I4) 

.... /'I »s OTPYKTYPH ITpe.neni>Horo oocTOJOOm <-~ (pacnpe.neneH.rur 
K ) .n.wr pasmrouoc f< R !flc>PMYnH ( 4. I4) cne.nyeT, 'ITO Heo6xo.mmo 

paSJm'laTI> TPH cny<mH. 

Cny'lal; A: .Pe<.P-. Tor.na cy~necTBYeT TaKoep:<f!c.' P(fA.;) =Fe , 'ITO 

(eM. puc. 3) f Q > f' <.fc.o 

9o<JA) = J 9<.r>- Pc. 
0 

> ftc.<f'-<j{c 
(4.I5) 

J.f-+ (-1-.A).P+- ..Pc ' }J.=P.c. 

CJ!Ual B : .P- $0 fc. ~ f>+ • 
.P<l"->-Pc. , J-<>f<c.. 

Tor.na .n.wr IIJIOTHOOTH 6ose-KoH.D;eHcaTa ITony"<IaeM 

1 
0 , }< <.J.Ac 

fo(.fA)= .)._p_ + (1-).)p+-.?c ' Y. -}<c. (4.!6) 

f5 (J-t)- .P c. ) y. > }< c. • 
CJ!y'ral C; .P + < .P c. • Tor.na OIJJIT:& Hal.n;eTca }'-~ > fC c. , TaKOe, "<ITo 
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{ 

0 ' y. <Y.: 
Po (f)= - 0 (4.I7) 

_?(}l)-.Pc. ' f' ~.f'lc. 
ITOB9.D;6HHe 6ose-KOH.D;9H08Ta B MO.D;9nH lsBHOa, OM. (4.I5)-(4.I7), 

6nHSKO K TOM:y, KOTOpoe 6ano 06HapYE9HO B HS.D;aBHe~ pa60Te [I5] ,n.1IJ! 

6ose-rasa B HHWHHRTesHMan:&Ho cna6oM BHeWHeM ITone. 

ITpMOJKeHHe: llJioTHOCTl> oBo6o,llHol aHepnm .n.wr H.D;eaJI:&Horo 6ose-rasa • 

3.IJ;eo:b Mli noKallteM H9KOTOplie pesyn:&T8Tli, KaC8I<IIlH6CH H.D;SaJI:&HOro 
6ose-rasa, KOTOplie HOIIOH:&SyJOTCH B pa60T9 • 

ITpelK.D;e Boero saMeTHM, 'ITO ITOCKOHI>KY ).~(-f) • 0 , TO Pe (f<) "> 
>-(fN-tY~& (;,-e+f>JA ),TaR 'ITO Pt (f!)-.+oo, K,ar.na .f< t 0. EoJiee 
TOrorpCfl)=-li.m.p(Cf<) CYfnSOTByeT H paBeH ]Hft)•}dF(.,._)p(}'IJ:A) , r.ne p(fcl:>.)= 
=f->" 4 -t11 (-t-~p[-J!o(.:>.-)'t)]r~ [-1) • Bano .noKasruio TaiOKe, "<ITo p*(':IC)=s~Pofl .. :l:.-
-'P<f-l)~ H p*(-x)= :xyt(~)-p(_r.C~)) , r.ne pC~)=O "' .n.wr 
'X"> f' c. , a ,n.1IJ! 'X ,_,_?c. BenH'IHHa )A ('X) .IIBJI.lieTCH KOpHeM 

ypaBHeHWI 'X= p'<¥) • ~YH.KUM p C}'l) , oiTpe.n;eJieHHrur Ha (- oo, 0), 
l1po.D;OJDJta9TCH B TO'IKY lA• Q ITO HeiTpepHBHOCTH: 

pC0)=-firnp(J-1t0)={
00

c:I.F(.:>.) p (oi.A). 
JleMMa I. ~H.KUM x ~ ft (:x) HJWieTCH BHITYMO!. 
lOKaSaTeR:&CTBO • ,llooTaTO'lHO .D;OKaSaTI>, 'ITO ,n.1IJ! KalK,Jl;Oro 11. 

R1lH 

r.ne 

.J ( 11.\ - ..j .J (h.-1\ 1 J (h.+-1\ 
Tt \:~) 00:::: 2 it~ V-e) T 2 Tt ~ V.e.) 

(Z.f..Cn.) )'J.> Z/11.-1) Z-e (n.+-t) 

Z (n.) = L.· e-:x:.p{-_¥. [:>./Oc.v1 +)..e(2.)0.1+ ... Jj 
.e 

{wE .5l : N(..,) .. tt3 

(IT. I) 

lOKaSaTeRLCTBO l1poBe.D;9M ITO JdH.IlY~ ITO 'IHQnY 3H9pr9TH'l90KHX ypoBHel. 
llyCT:& 

z<k(n) = 2.._ exp {-J> [J.tCA>w-~+ ... +)_/k)wk]J . 
.f. 

{wE.n: N(w)=h.) 

,IJ,nR k:d. pesyJI:&TaT (IT. I) TPRBHaJieH. lorrycTHM, 'ITO 

( 

(k.> )2 (k) (k) 
Z.eCn.) ~ Z-e (11.--1) Z-e (n+1) 

.n.wr Bcex n. ~ -1 , TaR 'ITO 
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(k) <k> (k) z<k) z Cn.)Z-e. Ctn)~Z-e (11+-1) <- (th-1) . 
(k+~) { ~ - z<k) r ,\ 

Tenep:r, 2-t (n.)=L.. :~t"""' -t , r.ne ~ = exp\.-1>i.e(k+1)1 • Cn:e.no:sa-
k ~) '""a (k) " " "'Z<k> .... " (k) 

TeJI:&Ho, (Z~ + (-n.)Y= S+Ztcn.)L~- · }tnJ• r.ne S-=L. 2:. :t~n.-m~-'"t·Z/m1)H 
Z

(k) "'"a (~+~) (lct~J .,.,~~o n., ... o It) 11. (IQ 
x (tn

2
) , B TO lite Bpewr Z (n-1)Z.e (n.+~)= S + zCctt-T1)~)tt•tnz! (m-i), 

t t. :e In:~ 

J1TaK, 

(z(k+~) )2. z<k+-4) z<k+~) 
.e (h.) - ..(. (It--!) -t (11.+1) = 

(k) 1'1. (k) (k) 
= ~h. z-e (n.) + L :th.-11'1. i z{ (h.) z<- (m.) -

m .. 1 

(k) z<k) l -z.( (11+-1) e. cm-1) J ";?:: a . o 
~eMMa 2. llnoTHOCT:& cBo6o,nHo~ aHeprKH H,nean:&Horo 6ose-rasa B KOHeq

HOM 06~8Me HRnH8TCH H8B03paCTa~e~ ~UKe~ nHOTHOCTH: 

4<Cx)~ft("c1) ' x~~ · 

)lOKaSaTeJILCTBO. lloCKOJILKY iflYHKilWI X ~!t (:x:) BIDlY.KJIM, TO B Kali,I(Oft 

TOq!(e OHa :HM88T JimmD-HOCRTeJIL: .nJI.l!_ Kali,I(Oro 1;} ' cymeCTBj'ST iflYH.!UlWI 

Q-l(~) , Ta.KaJI, 'ITO ,IT,IIJi BC8.ll. :.A.~U 

~/x.)-f/~)~ aeC~O (:x:-~). 
llpe,nrrOJIOJmM, ~0 CY!Il8CTByeT TOqKa :X: 0 , B KOTOpoft a./~0)> 0 • Tor,na 

.nJI.l! Kali,I(oro y. < 0 HMeeM 
~ ~ 

ex.p {~V L> (f)J = ~ tn{ [d:x:] exp {- j-> V{ (~{(:c)-f!X)} ~ ) ln.( (c:h:] >< 
{1(. 0 0 

00 

"e:x:p {-J.V-e ~t. (-x) ~ + (!:;x:p {-JNt f/-xo)~} tn-t. [dx] exp {-y.. ~ ae(x0)(x<x:;}< 
< oo. -::co 

O,nHaxo, P-t. Cj-<)-++oo npH p.f o - npoTnope'iHe. IIoaTor.zy a.eC"'J) :10 0 
.nJI.l! Bcex ~ x .nJI.l! Bcex x ~ ::i : 4-e. (x) -1e (~).;. 0 . 0 
~eMMa 3. IlycTL -:x:~ 0 , Tor.na -!imLn~ ./((:x:)~f(x.)•su~(r-x-pCJ-4)). <•oo 1 {'<< o 
JioKasaTeJI:&CTBO, ~ f > 0 m.teeM 

00 

exp {~YtPe(j4.)} = J m-t[dx] e:x:p {-J>Vt (4/x:)-p-x)~ ~ 
0 

<!> e:x:p {-J V-t ( {/?)-f< .P) J 
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H 

exp {;. Y-tpt(f-)} = L e-xp {-~~ ( ~t (~ )-~ ~ J . 
~~0 { t 

J1TaK, "f/f't)~-~-l~-t.)+.f~ ~ Itali.D;Oro /1... I!OC!(OJIL!cy /e(x) 
npo,nOJllKBeTCH C MHOX8C'l'Ba oft~~ H8 [O,oo) C UOMOUILID mme~o~ HH

TepnOJI.IIIl;lim, TO //x)~~x.-pt<f) -e 11.-,o H -l.i.m.i-ht :fe.Cx) fll:~x-pCf-). Tor.na 

.fL.mi.n{ lt.C-:~:);,. su:p-f~-x-p~ct<>l=f*i"-:x) 0 .t-;-
.f-+oo I" 
~eMMM8 4. IlycTL :x < 2 c: • Tor.na 

..f.Ltn sup 4 -f. (:x:) ::;:. p * (x) . 
-l ... oo /-t 

)loKasaTeJILCTBo, Hs onpe,neJieHKR: paonpe,neJieHWI K-€ [J.:x] (eM, § 2) :HMeeM 

r°K: [d-:~:] e.:x:p (-sx) .. e:xp [J>V-t [Pe <tt-~)- Pt. (tt)]j. 
a ~ 

,ltrul: H,nean:&Horo 6ose-rasa f- < 0 • noaTor.zy Mepa K-e [d:x:] CJia6o cxo-

.nRTCH npJI .f.-+ oo K 'b7''<<0(-:~:)dx. llyCTL xe[O,.fc) H i E- (O,oo). 
I. ~ex>-"&" r ]t 

Tor.na um Ke {A=(p'(ftC:c>-H),x. 1=-1. ITo JieMMe 2 
-!-+oo 

..1..-tn. Kt'-'"'J-S{A-(p'(~(:lC)-1~),x]} ~..£-ln. {Yt(x-p'c,...<-x.>-H)+-1)~-
foYt t fo~ 
- 4t (:x.) + ()-l("X)-f;) -pI (fA. ("X)-20)- p (f" (-:t:.)- 0) 0 

Tor.na -l.i.m. su.p 4., (:c.)~ ( J.<(-x)-b)D'(ur:x:)-2fi)-P{uf:c)-&). llocKOJII>KV Dful w -o'rul 
-i.-POQ • · - • I I • I • ' - I I - ' I " 

Henpep!mH.L!, a 0 npoBSBOJILHO, TO 3'1'0 .T(OKaSHBaeT JieMMy o 0 
J.!er.wa 5.Ilyc'l':& X':ll-J>c • Tor,na 

--lil1'1.. $u...p 1-t (:x:) =Et p * (_p c:) • 
-l-+oo 

JioKaSS'l'eJI:&CTBO. CorJiaCHO JieMMe 2 ~ Itali.D;Oro e>O l! :X:':Il-J>c J!Me8M 

1-i:c) ISh C.Pc- e) . Il09TOM;Y 

..t:.m. $u...p 4-~C:x:) =et -l.i.m 8 "'"P 1e C.!'c:.-€.) • 
-l-.oo -t~oo 

C ,lij)yroa CTOpoHH, no JieMMe 4 m.reeM-fi.m.su.pi-tCS~e-E..)~p*<Jc:-E). Tor.na, -..--c yqe'l'OM npoBSBOJlbHOCTl! € B Henpep!:mHOCTB p , IIOJIYqaeM 

..f.i.tn Sl.lp ~e.(~) .;. p *(~e) 0 
-!-+oo 

Cn:e,ttCTBHe I.I!OO!(OJIL!cy -p*(-:c.) == 'foffo(j>e) ,nJI.l! OC ~.Pc , '1'0 HS JISMM 

4 B 5 nOJiyqaeM f-ntsup 4~(:x:),.. p*(-x.) • ~ :x~ 0. KOM6mmpys 3'1'0 

C peayJIL'l'aTOM Jie~3, UQJIYqaey TeOpeM,Y 2: -l.o:ttt 4-t (-:c.)=p*(-x.) • 

<!Jre.p:CTBHe 2.CorJiacHo JieMMe 2 tWHKmm H.i'x)}-t.~f~eHH Ha KOMnalt'l'ax. 
Iloo.KCW.Icy :ft {:x.) ~ 0 , y. 00 $ 0 , a :es HepaBeHCTBa :f. -e (oc) ';!=. 

~J-<-:x.-p-ect'·) • .nJI.l! f-<0 (Jiewm 3), IIOJIYqaeM y. ... ~ 0 , TO 
f"

00
= 0 , ~0 38llepnae'l' .T(OKaSS'l'eJI:&C'l'BO '1'80peMLt 2. 
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3arpe6aos B.A., JlltJOBC .n;)I(.T., Dyne )I(.B. 
DpBHilBII 6oJIItWBX YKJIOHeHBii 
WI.R pacnpe.zteneHB.R K&Qa 

P17-88-377 

.ZJ;oK83aao, 'ITO np~~H~VUI 6omwax yKJioaeHBA BltiilOJIH.ReTC.R 
WI.R pacllpe.lleJieHB.R ItJIOTHOCTB 'laCTtm (pacnpe.zteneHBe Ka.Qa), 
ecJIB TOJIItKO ~eCTBYeT TepMO.IlBHaMB'IeCKBH Dpe.lleJI .llJl.R ItJIOT
HOCTB CBOOO.IlHOI 3HeprBB. 3TOT pe3yJIItTaT D03BOJI.ReT .ztaTit HOBOe 
.llOK83aTeJIItCTBO ~ 60JIItWBX yKJioHeHBii WI.R pacnpe.ztene
HB.R K&Qa s cnyqae ~ean~taoro Bo3e-ra3a. ,ZJ;JI.R Mo.ztenel cpeAHero 
DOJI.R C HeBhlllyKJihiM ci»YBKIUIOHaJIOM ItJIOTHOCTB (HanpBMep, 
MO.IleJIIt .ZJ;3BBCa) BCCJie,JXOBaHa CTpyKTYpa 'IBCTitiX B CMeWaHHbiX $83. 

Pa6oTa BltiilOJIHeHa B Jla6opaTOpBB TeopeTB'IeCKOH $B3BKB 
OIDIH. 

Coo6aa-- ~111101'0 HBCIAIJI&II,Ileplllollt ACCJICIJlOil&llld.Jl,&ia 1988 

Oepeso.zt asTopos 

Zagrebnov V.A., Lewis J.T., Pule J.V. P17-88-377 
The Large Deviation Principle 
for the Kac Distribution 

We prove that the Large Deviation Principle holds for the dist
ribution of the particle number density (the Kac distribution) whe
never the free energy density exists in the thermodynamic limit. 
We use this result to give a new proof of the Large Deviation Prin
ciple for the Kac distribution of the free Boson gas. In the case of 
mean-field models, non-convex rate functions can arise; this is illu
strated in a model previously studied by E.B.Davies. 

The investigation has been performed at the Laboratory of 
Theoretical Physics, JINR. 
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