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I. BBFJlEIDIE 

B He.n;aBHe~ pa6oTe/
I / MH KOCJIe.n;OBaJIH rrpo~eMY BKBHBaXeHTHOCTB Ka

HOHK'ieOKoro H 6onlJlOro KaHOHlI'l80KOro aHCBM~eit B OMaH C JiBJleHlleM 60
ae-3lHnrreitHoBcKOit KOH.n;eH08IijDI (E3K) B 1I0.n;e.m.mu 6030HHJa OBOT8IIax. 

:3Ta IIpO~eMa HRlUIeTOR HeTPHBK::;~ ,lla&e llJIR 1!.ne8.JI&Horo 6ose-rasa,CM. 

HaIIpHMep 2-4/. TI09TOMY B pa6o'1' I 6wra nocTpOeHa BepapDIR TO'lHO pe

lIB.eMIiX Mo.n;8JIe~ I-Ill HeB,lleanHoro 6ose-rasa C OTT8JOOIB811!ijN B38DIO,lleit 

OTBliI8M, KOTOpoe BltOl'iUO BCe BOspaoTauIlee ~CJIO ~TKU. Ewro nOKasa

HO, ~TO BOCCTaHosneHlle oKXhHoI 3KBKBaJIeHTHOCTH aHc8M~el rrpoBCXO.n;HT 

TOJn.KO B Mo.n;eJIl'l Ill, llJIR KO~opol B38.IIMo.n;eitcTBHe MS~ 'laC~ H8J16o.Jn,

mes. TIPB 3'l'OM OT8.H.IlapTH&Ji E31{ He paapymaeTCJI: .n;JIR nJIOTHOO'1'el,6O..n.1IIBX 

KpllH'leoKOit, rrpoBOXO.n;HT MaKpOCKOIIH~eCKOe aanQ.nleHRe OCHOBHOro COCTORHlUl: 

O.zoro'laCTK'UiOro CIIeK'I'pa. Mo.n;8JI& I COOTBeTCTBOB8.1I8. IlO~TH 1!.ne&1[bHOMY 60
ae-raay, y KOTOPOro Ba8BMo.n;eitcTBYDT JIKmb ~~' HaXo~eCR B oc

HOBHOM COCTO.R.HD. KaK 6wro IIOKaaaHO B pa60Te I , E3K llJIR 3TO!!: 1I0.n;8JII'I 

o~aeT oc06eHHocTbD: OTT~ee B38XMo.n;e~cTBHe npKBO.n;HT K TOllY, 
~TO E3K 'laCTKU rrpoBOXO.n;BT He B OCHOBHOM OOCTO~, a Ha nepsoM BOa-

6~eI:lliOM ypoBHe.B T8IJ1O.IOIHBMK'leCKOM npe.n;aJIe 3TOT ypoBem. COBIIa,na.eT C 

OOHOBHHM COCTORHReM. TI03TOyY C HaxBHOa TO~ apeHKR E3K .n;OJIEHa 6~ 

6H COBnana~b C TeM, ~TO IIH Ha~aeM B ~eaJIhHOM 603e-raae. O.n;H8XO, 

KaK 6y.n;eT IIOKasaHO HRZe, 3TO BepHO TOJIbKO B cJIY'lae, KOr,na nepBOe B03

6~eHHoe COCTOHHRe He B~eHO. B npOTRBOIIOJIOEHOM CJIyqae B MO.n;8JII'I 

I BMeeT MeCTO 0600llleHHBR KOH.n;eHCBIlKR (OK) THIIa I, eCJIH CJIe.n;OBaTb 

KJIaccl'I~, rrpe~oxeHHOa B pa6oTax/
5,6/. HarrOMHHM 3TY KJIaCCH~

UKXl: 

OK THIIa I cooTBeTcTByeT MaKpOcKOIIl'l'ieCKOMY 3aIIOJIHeHRD 6oJIbworo, 

HO KOHeworo 'lHCJIa ypoBHe!!: O.n;HO~acTHWoro crreKTPa (OK THIIa I = 06H~

HO~ EK3, eCJIn 3TOT ypoBeHb eAllHcTBeHliHL ~ COB~eT C OCHOBHIiM co

CTORH;.;,e:,I) ; 

OK TKITa IT cooTBeTcTByeT MaKpOcKOIIl'l'ieCKOMY 3arrOJIHeHRD 6ecROHewo

ro 'lHCJIa ypoBHetI OlUlO'laCTHWoro crreKTPa; 

OK THIIa ill COOTBeTcTByeT He3KCTeHCHBHOH E3K: HH 0.n;HH H3 ypoBHeH 


He 3aIIOJIHeH MaKpoCKOIIH~eCIG!. 


B STHX lite pa60 Tax YCTaHOBJI9HO, IlpH RaKl!:X YCJIOBRSIX OK THna II H ill 
pe8JIR3yeToR B ~eaJIhHOM 603e-ra3e. B HacTo~e~ paooTe MH nOKaXeM, ~TO, 

HeCMoTpR Ha TepMo~eCKYD 3KBRBaneHTHOCTb ilO~TH ~eaJIhHoro (MO

.n;8JIb I) 1'1 ~eaJIhHoro 003e-raaoB (coBIlB.,Il8HRe nJIOTHOCTe~ HX Tep.fQ.n;HHBMR

~ecKHX nOTeHUl'lanoB), oooTBeTcTBynmHe ~YHKUHR nJIOTHOCTH Kaua .n;JIR HHX, 

B 06meM arr,rqae, paarrKqHH. CJIe.n;OBaT8JIbHO, 3TH Mo.n;eJIM MOryT >!MeTb paa

JII'I~e THITH E3K, KOTOPBR OKaaHBaeTCR ~CTBHT8JIbHO~ no OTHoweHHD K 

~pMe cocy;ua npH nepexo.n;e K Tep.fO,JJ,IDi8MR~eCKOMY rrpe.n;eJIY. 

2. 	MOnEJI!' Xi EE TEPMO,lUfHAMWIECKI1E CBOfiCTBA 

v 
TIYCTb A c::: IR - cocy.n; B -J -MepHOM eB~OBOM npoCTpaHCTBe, OO'b8M 

KOTOPOro paBeH v= IAI , HMelOOlHit rJIa.n;KYD rpaHlWY 0/\ H co.n;eplK8lUHit 

Ha'laJIO KOOp,ll;HHaT 2. IIycTb 2. (T/)={€~(A)}::-cneKTP O.ItHO'laCTHWOro 

r8MRJIbTOHRaHa T" ' COOTBeTCTByPJiltero CSMOCOrrpSlltSHHOMY paClIIHpeHRIO 

orrepaTopa T" =(-~hrr0' ])(T,..) = CC:CA) C rpaHH'lHHMll YOJIOBHRMJ!: 6 
Ha?J/\ • 3.uecb t::. - v -Mep~ JIanJIaCHaH, a tn - Macca 'laC-

THIJ;. BCKl.IrY;we MH 6y.n;eM paCCMaTpRBaTb c~ "HenpHTRI'HBBJIlItRX" CTe

HOK 6".0 7, H HHlleKC G OIIYCK8~b. TOr,ll8 (,k=o(")~O 11 co(A)\ 0 
(eCJIH (,o(A» 0) B npe.n;eJIe /\ fiR =:t.-{1.m. • tITOOIi lIaOSUTb BOaIDlKHO-

BeHHR OK, xap8.KTepHO~ .n;JIR HlleaJIhHoro ooae-raaa, no.n; /\ t 1R'II OJ?l;eM 

rro.n;paaYM?siTb HaoTpoIIHoe p8CTJmeHRe cocy,na 1\ lIa TO~ 0 (roMoTeTHR) 

.n;o IR~ 8. 

~ IIepexo.n;a K MHOroqaCTR~O~ aana~e BBe.n;9M BepoRTHOOTHOe rrpoCT-

PaHCTBO Q , OOOTO~ee Ra qmmTHIiX IIOCJIe.n;oBaT8JIbHOcTeit W = {c.Jk~' H9
O(~o 

OTPRnaTeJI1>HWt ueJlliX 'lHCaJI: 

Q = {W : I
<>CI 

0.\ < 00 ,w k E IN+ } = U Q (N) , 
(N) 00 k,. 0 	 N:, a 

r.n;e Q ={WE.Q:Lwk=N}. .IlRHBMR~eCKHMH nepeMeHHHMll (c~) RB
k.O 	 k 

JLCIIOTCR ;rCJIa aaIIOJIHel:lHR n k: W - Wk' = 0, I, 2, ••• • r8MHJI&TOHl!l 

aH T,,() .n;JIR N HlleaJIhHIiX 60 aOHoB, Haxo.IU'lDtHXCR B cocy,lle /\ , MOXHO 

rrpe.n;CTaBHTb B ~e: 
00 

T,,(N)= T" ~ 52 (N) 	 (I), T"(w) = '6 Ck(A)l1.k(W) 

Tor,a r8MRJIbTOHRaH H" .n;JIR IIO~TH ~eaJIhHoro Ooae-raaa (MO,llen I, 
CM. 1/) ilMeeT ~ 

(2)H"(w) = T" (w) + 2~ n.:Cw) , <it> 0 
OH COOTBeToTByeT BKJIIO~eHRD OTTaJIKKBaDmero BaaKMO,lleaOTBRR (THna Cp8,llHe

ro IIOJIR) Mea,Dy 60aoH8MH, HaxO.n;RlllllNllCR B OCHOBHOM COCTomnm O.n;HO'laCTlA

HOro I'8M1!JIl>TOHl!l8.H8.. 
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http:COBIIa,na.eT
http:COCTO.R.HD
http:H8J16o.Jn
http:1I0.n;e.m.mu


Ha rrpoCTPBHCTBe Q CTBH.nB.PTHbIM 06pa30M Orrpe,neJlRlOTCR 1'.I:l66cOBCKHe 

COCTORHlHi <- >T Cf->,f) H <->H (¥> .f) B KOHe'qHOM cocy.ne 1\ .IIJ1R 60JtbIDOrO 

K8HOHH~eCKOrO aHCSMdxH rIpH Te~epaTYP8 ~-~~ 0 H ~eCKOM nOTeHURQ

.lIe }{ ~ 0 .IIJ1R raMllJIbTOHlUlBOB (I ) H (2). HCHo, 'iTO 3TH COCTO.fiHHR COOT

BSTCTBYDT MSPSM THna rrpoH3Be,nSHHR. ~ Mo,neJIR (2 ) 3Ta Mepa HMSeT BH,IJ; 

Pf- exPtj->~t1.~(w)/2.V) pt'-[ J (3 )~J= wA [( (D) )11 ".0 exp ~V "p,,(f-',~)- p" ~f',f<) ~ 

r,ne t;..fD[W] - 1'.I:l66COBCKaR Mspa Ha Q , COOTBSTCTBYJIlIIQR H,ll;SaJIbHOMY 

603S-rE13Y B cocy,ne!\ : 

Pf. exp [-p (T,..(W)-P N (w))]
[wJ= . (4) 

A,D 00 exp[JVp~)(~'f)J 
3,nSCh N (w) = L. I1.k(W) - nOJIHoe 'U'lCJIO lUlCTRU B KOH$lrypaLtHH wEQ 

k=oH 

p;O)(f->,JA-) =(f->V)-1-tt1. {I exp [-l'(~(w)-f- N(w»)]} 
weQ. ' (5) 

p" (j:>,f) = (j->vJiln. {c.)~exp [-.f-> (H"(w) -y N (W))]} 
,naBJISHlUl: B 60JtbmOM KaHOHH'lSCKOM BHC8M6JIS ,nmI Mo,n8JIeH (1) H (2 ) COOT

BSTCTBSHHO. ~R TSPMO~~SCKHX nOTSHUHaJIOB B KaHOHH'iSCKOM BHcSM6JIe 

(nJIOTHOCTh cB060~0~ 3HSPrHH) HMeSN: 

f,,(O)(j>,]»=_(r:.Vyi-tn.{ ~ exp [-1' T,,(w)]} 
. c.&>e,Q(N) (6) 

t(f>'.f)=-(~vy1.eI1.{L exp[-f>~A(W)]} . 
WEQ(N) 

OHll cooTBeTcTBYDT I'H66cOBCREM MSPSM B KaHOHH'lSCKON BHc8M6JIe: 

P (N)= P jI ~ Q(N) p(N)= pI'- ~ Q(N) =N! (7) 
11,0 A,D 'II A ,f V 

TeopeMa I. nYCTh v ~ -11 H t;t ~ a . Tor,na MO,n8Jtb (2 ) TSp.!O~8MX'iSCKH 
3KBHBaJIeHTH8. lUleaJIhHOMY 603e-ra3Y (I): 

D. .J (0) 
(a) i-li.m {, (~,?)= i-Li.m r" (f-',p) ,'p ~ 0 

(6) i-li.m p" (1),f-)~ t-£Lm p,,(O)(~,}( ) ,fl ~ 0 

" 


J (0) ~ (0)
,ll0K83aTeJIhCTBO . (a ) llyCTh -r" H P1\ - TSPMo ,IlHHBMH'leCKHe nOTeHUH

8JIH, coo TBeTCTBymmHs H,Ile8JIDHoMY 603s-ra3Y, o.IlHO~aCTRqHH~ cneKTp KOTO

poro }[MeeT BH,IJ; .LCT,..) \ coCI\) . Tor,na f.-fi.rn[f~Ot~,f)- 4~otf->,p)]=O> 
a KpoMe TOro, HMeeT MSCTO HepaseHcTBO 

Lrtf [ ~~~1'p2+ 411(O)(~,f C-1 - !;))J ~ t/¥',f)> Lnf [~~~~2+ 
~~a ~~o 

(8 ) 
-(~ 1+t" (~ ).f (1-~))J - jlV -en (N+1) ) 

r,ns'r,=11. 0 / N H'p = N/V . k13 HepaBsHcTBa (8 ) H MOHO]~HHOCTH cIJyHK

mm x l-+ 1 (0) ( j!>,X) C- i-!Ltn ~~O)(~;:x:)) 1I0JIY'i88M : i-Lh1.(f~ ~ 1I1Xf,Y)= Q 
~TO H ,nOKa3HBaST (a). 

6) l1cnoJtb3YR RBHH~ BH,ll; r aMRlIhTOHl!BHa (2 ), 1I0JIY'lB.8M : 
00 

P,J f->, tt) = p"( 0) ( j->,jA) + f->~ -ttl. {L. e-:x:p [f-' h. c C.f'~ 
"-0:: 0 (9 ) 

- E-o(A) - ~ l'tohv)J} 
Tor.1l.a R3 HSpaBeHcTBa 

~ ~ 

1:0exp [f->t1.0 (f'- t o(II)-2 l'tol2V)] ~ c (~) ,f< ~ 0, 
o 

R TOro, ~TO i -tm (15~D2- p~»)(f.>,t'-)= 0, nOJIY'l.aeM ,n0K83aT9JIhCTBO (6 ) . 0 
CJIep;cTBBs I. ilJIOTHOCTh cBo60~OH 3Hep l'IDI t(",p)=i-f.i..tn.~,,(fb,f) B,naB

.lIeHR9 p<p.,jJ-)=:t.- li.m. p,, (f!>,}J.) ,nJIR MO.lleJIH (2 ) rIpH ~ ~ 0 CER3QHbl 

MSz,ny 00601 npeo6pa30BaHH9M JI8lI8H,Iqla. TaKHM 06pa30M, .IIJ1R 9TO~ MO,nSJIR 

KaHoHH'iec~ H 60JIhIDOH KaHOHH'ls CKRI aH08M6JIR c.lIa60 3KBRB8JISHTHH. 

3 . KOH[EHCAUl1R 11 IlJlOTHOCTb KAllA 

CBOHCTEa 003s-cRcTeM, E KOTOPI:U rrpoHCXO.IJ:HT E 3K, JIR60 OHa pa3py-, 

maSTeR npH BKJID~9HKH B3aHMO,nsACTBHR, ,CC.lIe,OB8JIHOh B pa~ acneK

Tax, B TOM 'U'lOJIS liI E He,IJ;aBH1U pa60Tax 9-I2 • llPH 3TOM OTMe'lBJlB.Oh RC

KJID'U'lT8JtbHaR ~CTBHTeJIhHOCTh E 3K HS TOJIhKO K BH.llY E3aRMo,neaCTBRR 

MeJ!,Ity ~CTHU8MH , HJIH 'iQCTHIJ;8MH H BHeIllHl!!M nOJI8M, HO H K r SOMeTpIDI 3a

,na'U'l. B H8.0TOSill\eM pa3,n8JIS MIi nOK8llt9M , 'iTO, HSCMOTPR Ha Tep.!O,IlHHSMM'ie

CKYD BKBHB8JIeTHOCTh Mo,neJIe~ (I ) liI (2 ), OHH pa3XHqHH no OTHoweHHID K 

E 3K. 

TeopeMa 2. n YO'!'h '} > a H cooy,n 1\ HBJIRe TCR KY60M c u eHTpoM E O. 

5 
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Tor,na .IlJlH Mo,neJIH ( 2 ) C YCJIOBMHMn .il.MplIXJIe Ha 0/\ ,nOJIY'iaeM 

( lOa)
(a) -i-fi.m.<ttolv>,,(~,.p)=t-tm.<rt/V>/f-',{-<) = 0 , v ~ -1 

(D)a ,fA- <j\ r.p~p~o) 
(6) t-tl.m<n.klv>'(f-',?)=t-£Lm.<l1.klv>(~,~)= (0) (roo) 

" 1\ 1f~?c ,f'.}t>C9>J~O) 
.IlJlH k = I , 2 , ••. , V H V> 2. 3,necl> <->,,(j!>,p) H <->"'(f-',r) 

KBJIR~TCR rH66cOBCKHMH COCTORHHRMH .IlJlH MO,neJIl! (2 ) B KaHO~eCKOM l! 


60m,1ll0M Ka.HOHl!'ieCKOM a.HC8MdJUIX B cocy.ne;\ ,a 'p~O) Hj{~O)(= 0) 

KPHTH'ieCKHe napaMeTp~ .IlJlH H,n9aJIl>HOro 603e-ra3a. 

nOKa3aTem,cTBo. (a) 06a 9TH npe,neJIa RBJIRDTCR CJIe,nCTBlIeM CJIe~eH 


OI.\eHKH: 

<n.O/V>,/~,}'- ~ 

~ '\ p}<-O= - L n (w) [w ] = 
VWE9. 0 A 

0) ~<rtolv>"(~'f = 0) == 

1 L. nae.~P(-f-'~n:hv) (II) 
- ....:..:11"'-:;0:..:,,,,,,0::-----~~-
V ~ e~pfj:>%t1a/2V) 

( 6 ) .lIJrR cocy,na!\ nepB~H B036~~~~H y-poBeHl> O,nHO'iaCTH'Uloro ClleKT
pa RBJIReTCR Y pa3 BHpo~eHHHM. ECJIH Tenepl> nOBTopHTb CTa.H.IlapT
HHe apryMeHT~, C nOMOmD~ KOTOPHX YCTaH8BJIl!BaeTCR £3K B H.neaJIl>HOM ra
3e, TO .IlJlH MO,neJIl! ( G) Heo6xo)lHMo B~eJIHTb 'l.ReH, COOTBeTCTBynmHH STO

My B036~eHHOMY YPOBH~: 

.f' = <n.o Iv )" (1' ,FJ\(J')) + 
(1 2 ) 

+ v <n.k:,/V>"(~,FJ\Cf))+ L<t\/v>A (J>,P,,(p))
k>y 

r.ne }I =fA" CJ» pellleHHe Y1laBHeHHR (II ) 
Tor,na, npHHHMaR BO BHHMaHl!e (l Oa), H3 

F" (p) cJIe,n~lllY1O aCMMllTOTHKY: 

fA (p) + V (V-~) 
P/p) :::::: 

{ C:k,,~,2, ..,/;\)- [~V(p_.f'c(D))/vr - o(V-~), f >p~O), 

MR tImKCKpOBaHHO~ nJIOTHOCTM .9 

HepaBeHcTBa ( II) nOJIY'l.aeM MR 


, .P ~ .p?) ; 
-1 ( 13 ) 

(0) - ( (
r,lJ,e Pc:. =P f-> ,y. = 0) =0t'-P f-' ,f-= 0) pasHO 

'% -1 
i-.ei.tn~<l'lk/v>(»,r=O)==(~) r(

1<>\1" 'l'jf v/2, 

00 

(' [--)/2-1 
(I4 ))JdE.-. 

0 e~p.f->£ - -1 

Co6Hpan B~eCTe (12 )-( 14), lloJIY'l.aeM (106). [] 
SaMe'l.rume 1. TepllO.nHHBMH'l.eCKHe CBo~cTBa Mo.neJIl'J ( 2 ), BKJIJD~ BeJIH'UIHbI 
KPHTH'l.ecKVJC napaMeTpoB, COBna,naDT C TepMo~8MH'l.ecKHMH CBO~CTBBMH 
H,neam,Horo 603e-rasa 3a HCKJIJD'l.eHlleM B3K. ECJIH nepB~H B036~e~ 
ypoBeHb BHpo~eH, TO BMeCTO 06H'l.HoH E3K B OCHOBHOM COCTORHKH B3a
MMo,neHCTBMe ( 2 ) npllBO,nHT K OK THna 1. EcJIH HeT (HanpHMep, cocy.n 
RBJIReTCR napaJIJIeJIeITHne,noM C pa3JIH'l.HHM:H CTOPOHaMH), TO MO,neJIb (2) no 

CBOHM CBOHCTBaM H,neHTH'l.Ha a.neam,HOMY 603e-ra3Y • 
SaMe'UlliHe 2 (o606meHHaR Mo.neJIb nO'iTH H,neam,Horo 603e-ra3a) .:13 H3JIO
lKeHHoro BHIIIe CJIe.nyeT, 'l.TO C nOMOIlU>KJ MlIHHMam,HOro, 'WCTO Te~ecKoro 
H3MeHeHHR apryMeHToB, npllJ3e,neHHHX BHIIIe, aHaJIOrH~ pe3ym,TaTH noJIY'lB.
~TCR MR MO,neJIH 


G 

G 

(IS)H~ = T" + I ca- k n:hv {'h>OJk=O 
k"o 

K 
,.. tt -1 

ITYCTl> ,,= P" 0 X" - ~R pacnpe,neJIeHHR (q>yHKUHR nJIOT-
HOCTH Kalla B KOHe'l.HOM cocy,ne) .Jl,JLIi CJIY'lafulo~ BeJIH'l.H~ X(w)=N(w)/V. 
OHa CBR3~aeT I'H66cOBCKHe COCTORHl!R B pa3JIWlHblx aHCaM6JImc~)ITpe.nem,
Hoe pacnpe,neJIeHl!e K"" /' (x Ij»= t-f.im K '''(:x. 1p) (cJIa6~ qpe.neJI ) ,l!7]aeT 
BalKHYKJ POJIb npH aHarrH3e 3KBMBaJIeHTHO~TH aHCaM6JIe~/I-4/ H £3K! 5 , , 8 ,I~/ 
KaHoHH'ieCKHH H 60JIl>WO~ KaHOHll'l.eCKKH aHCaM6JI1'J ~TCR C~HO (HJIH CTa
TMCTK'l.eCKH) 3KBRBaJIeHTHHMH, eCJIH rrpe.neKDHoe pacrrpe,ne~eHHe BHPO~eio: 
Kp...I"(:x:IP) ='1) C~-"p) H cocpe.nOTO'l.eHO B TO'l.Ke .p =orp(p,r-) 1/ . 

TeopeMa 3 . J.lJui nO'l.TH H..nea.JThHoro 603e-Ja3a ( 2 ) C ~ > 0 H H30TpOIIHOro 
pacTmKeHHR Ky6K'l.eCKoro cocy,na /\ t IR H3 I.\eHTpa npe,neJIbHOe pacnpe
,neJIeHlleK<u\a MR V> 2 MMeeT BH,n: 

<:' ( ...... ( (O)e (0) 
/l =C-.f) ,p = 0", p ~, ~) ~.Pc }< <.fc ) 

K (~I'p):::; Y -1 (I6 ) 

p,r v8(p-'pc.(0)) [v C':x:-p~O))] ~:x: L'J(x-p~O)J p > 'p~O) 
(-")-1)!(p-'p~O») ?-.P~O) p[ p_p~O) '(}{~~t)1 

nOKa3aTeJIbCTBO. ITo onpe.neJIe~ . <WHJ<lOU! nJIOTHOCTH Kaua Kf.-,!'< (:x: If) He
nocpe,nCTBeHHO CBR3aHa C t-f~rrt .IlJlH xapaKTepHCTH'l.eCKO~ ~KI.\Hl! CJIY

'ialllio~ BeJIH'l.H~ X"(w ) 
00 

t-E~tn <exp (d:X ) ('" u) = \ d::c K (x 10) e.xp Cd: x) (17)

I 

" " nJ ~ ~ f' ,,..,. F . 


J.lJui B~'l.l!CJIeHHR npe.neJIa B JIeBO~ 'l.aCTH paseHCTBa (17) BOCnOJIb3yeMcR B~
paxeHReM .Jl,JLIi rH66cOBCKO~ MepH (3), Tor.na 
*.) co<> f'I 

<->tJ~,t')= J d~ 1<... (:x:lf)<-~ Cf->,:X:) , .f = i-Ei.m <X"),, (f-',F,..Cp)) . 
o 

6 
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<e:x:p (d:X,)" (f>,J~) = 
~ tJ. (.1- lv)n°O {1-expt-,,(ck(/\)-fl)]} (18) 

= L P (n )exp~"{;t1.o } 
11..=0" 0 k-1 {1-e:x:p[-f->(€k(/\)-fl- Lfif.,V)] 

113 (18) H oueHKH (II) C IIOMOIllDIO aCHMllTOTHK (13) 1l0JIY'Ul9M 

t-fi.m. <e'Xp(ttX,,)/\(f->,j.J.) = 
e:x:p(d:fq.t») , J(y.)=OrP(P,jA)~f~O) (fJ.<O), (19) 

= { [-1-i.i(~-9~O»)/vr~p(Lt.p~O', f=t-f.i.m<XII>/~,F/f»)>P~O). 
BHpaaeHHe (16) ~eTCR Tor~a IIpe06pa30BBHHeM ~be IIpaBO~ ~aCTH (19). 

o 
CJIe~cTIDIe 2. Tax lite, KB.K H B cJIY'iae H,ll;e8JIbHoro 603e-rasa, CWILHaR 8K

BRBaneHTHOCTL aHc8M6~e~ ~ MO~aHH (2) HapyweHa. 

3aMe'WfBe 3. 3aBHCHMOCTL llJIOTHOC TH Kaua K}>J ~ (:c If) 0'.1' napaMeTpa 

~ ~ 0 CYlIleCTBeHHO He8.HanHTHWa. OTJlH'l.He KJ!>J!«:x:lp) 0'.1' llJIOTHOCTH 

Kaua ~ H,ll;e8JIbHoro 603e-ra3a 

j 
 S (X-f) , f =orp(O)(j>,y) ~'p~0) (]A <j(~Q»); 

(0) 

r; (0) [ (0) (0»)K,..ix1f)= I (0)]8\.OC-flc) exp X-Pc , P > f c (y.='!-{c 
.P - p~) P-'p~O) 

cymecTBeHBO 38.BHC1'lT 0'.1' CTpYKTYPHI oltHo~CTH'Uioro cneKTpa B OIqleCTHOCTH 

OCHOBHOro COCTORHHR. Ec~ cocy~ /\ HMeeT TaKYJl cIx>PIY , 'iTO ITepB~ B03

6yJK,D;eHllhlA ypoBeHb REMeTCH HeBllpOlK,lleHHhlM, Tor~a K",/:x: lf )= K;~~(~r) . 
B aTOM c~e CBO~CTB8 ~eanLHoro 1'1 nO~TB ~e8JIbHoro 603e-ra30B ~eH

TiI'UfhI. 

4. 3AKlIDlfi1TEJThHIIE SAMEWOOl 

3mieTHM IIp8E,Ile Bcero, ~TO TeopeMa 3 H 3aMe~e 3 cIIpaBe,llJIHBIi 1'1 

~ MO;n:eJIH (15). 3HamuI cIIeKTPa L(T,,) .1'l BeKTopa {:}I,X:o nOCTa

TO~ nxR TOro, ~T06h1 BHqRanBTL Bce He06xo~e IIOIIpaBKH K nxOTHOCTH 

Kaua, KOToplle COO'l'B9TCTBytlT MO~aHH (15). Kait 1'1 BIilIIe , pe3Y~TaT 3aBH

CHT He OT BeJDAHHhI KOIIIIOHeHT BeKTOpa {3'k ~:.. 0 ,a JIHlIIb OT HX aBa-
KOB. . 

B 8TOI C'BR3H HHTepecHo pacCMOTpeTL MO~9JIL (2) ltJUI ca- < 0 . B aTOM 

CJ:IYlUle P(p,fA;):: + 00 (KOJIJIaIIC) , 1'1 CXO,ItIDIOCTH 6o~woit CTaTHCTH'lecKOit 

CY*ll MOmlO ;n:06HTLCSl... JIHlIIb BlU1lJ1lHB nOCTaT01IH0 OHJ[l,HOe OTT8.1DGIB8IIIIee 

8 

B3aHMOneMCTBHe, KaK aTO Cne~aHo. HarrpHMep, B/14/ .B TO ~e BpeMfl llJIOT

HOCTb CB060nHOH aHepTHH .JJ)Iff MOneJIH (2) IIpH ~ < 0 cYmecTByeT}! me

eT Blm 

if (j->,p) = i.nf [t~~~,-+~(ot~'f (-1-I;))J (20)~~o . 

3 TO 03Ha~eT, ~TO ~a6aR 8KBRBaneHTHOCTb aHC8M~e~ B aTOM OJIY'iae Ha

pyweHa. 

-
.ILiIR V ~ -1 IIpaBaR ~CTb paBeHCTBa (20) ~OCTHraeT klH\1lli1.lYM3 B 

To~e ~(f)=t-ti.m.<nolv\(f->,f) : 

.P ~ .Pc(~) ;
~(p)={O 

0'~-It 
c; (.?» , .P > Pc C<J-) , 

rne ~*(f)= rno.x{~/f),~2.C.P).J H 1; (p) - HeTpRBH8.1ThHble pelJleHHfl 
~.2. 

ypaBHeHHfl 

~~p + ..\. t (D)
(f>, U = f (-1-!;)) = 0 

KpHT~eCKaR llJIOTHOCTb Pc(q.) OIIpeneMeTCfl COOTHoweHHeM 
(0) a () ~. 2..p(0)(

( ) _ Pc. , )l ~5 0:. -~ ~ p-C'kLoopi p); 
.Pc % - { P*< .fe(O) B OCTaJILHblX OJIYllWlX, rne 

f -It - aTO peweIme ypaBHeHHfl 

(0) (0)((-If)2 -If):f (~)f)+%/z ~(f)P -1 ~)f(-1-~(f)) =0 

~TaK, CBOHCTBa MO~anH (2) cymecTBeHHo pa~~TcR ~ ~< 0 
(KOJIJIanc) H ~ ca"> 0 (no~TH lmeanbHblit 603e-ra3). AHanH3 MOn9Jle.l! 

(2) H (15) neMOHCTpHpyeT,cKo~ ~CTBHTe~HblM RBnReTCR B3K: B3aKMO 

ne.l!CTBHe, KOTopoe He H3MeHReT TepllO,n:HHaMHKY CHCTeMbl,MOlKeT npeBpaTHTb 

B3K B OK. 

MN nplUiOCIDIJ. ~a.ronapHOCTb P.A. MlrnJrocy, ;taCKy-CCHH C 1<0'.1'0

pRM ~BanH HacTORmYD pa60TY. 
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