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l. BBelIeHl!e 

MSB8CTHO, qTO CBO~CTBa ~eanbHoro 60se-rasa MOryT cymecTBeHHO 
H3MeHMTbCH, ecrrH ero rrOMeCTRTb BO BHeillHee rrane, CM., HarrpRMep(I/. 
B 3Toií paccre 6WlO rrOKaSaHO, tITO ICOImeHcauaID B O,II;HO- R .n;BYMepHOM 
H.n;eanbHOM 60se-raS8 MO~O B~SBaTb rrYTeM BRnrotIeHHH crreDHanbHoro (RH
WHHHTB3HManDHOro) BHeillHero rronH. KpoMe Toro, aBTopH rrpRBe~ rrpRMep, 
Kor.n;a aTa KOH.n;eHcaUHH rrpHBO.n;HT E MHRpoCKOrrRtIeCKOMy sarrO~HeHHID 6eCKO
HetIROrO tIH~~ /\3Ko~e~amRX ypoBHeH (TaK HaS~aeMaH 0606meHHaH 6o~e

-KOH.n;eHca~2 ). ITpR aTOM KoH.n;eHcaT ~ CBepXTeKYtIaH wasa SaHHMa8T 
TO~bKO MMKpOCKOrrRtIeCKYro tIaCTb 06~eMa: OTHOilleHHe 06~eMa, saHHToro 
KOH.n;eHcaTOM, K 06~eMY Bcero cocy.n;a CTpeMHTCR K HY~ro B TepMO.n;HHaMHtIec
KOM npeneze , B TO ze BpeMR: rrOHBJIeHRe KOH.n;eHcamm COOTBeTcTByeT aeaaa
~RTRtIeCKOMy rrOBe.n;eHHID TepMo.n;HHaMHqeCKHX rrOTeH~anOB (.n;aBrreHHH R ~OT
HOCTR CB06o~OH aHeprHH) KaR WYH~uaií nnOTHOCTM II TeMITepaTypH. 

Tpy.n;HO~. R.n;O CHX rrop He pemeHHOll sa.n;atIeH HBnffeTCH yqeT BrrHRHRH 
Ha KOH.n;eHcaT BKllIDtIeHHH,BSaHMo.n;eHCTBHH Me~ qaCTR~MH. Xopomo RSBeCT
HO, tITO rrpR OTCYTCTBRH BHelilliero rroM KOHneHCa.~ B 0.n;H0- R .n;BYMepHOM 
60se-raS8 \~eanbHOM li He~eaAbHOM) HeBOSMo;.rna 3-4/.B TO ~e BpeMH 6H

~O YCTaHo~eHo,~TO B BaH-~ep-BaanbCOBCKOM rrpoÃane (aTOT npe.n;ax COOTB8T
cTByeT rrpe.n;e~y CRn BSaHMo.n;e~CTBRff 6eCKoHe~oro pa.n;Hyca, KOTOpH~,O.n;Ha

KO,OCTaeTCH ManHM rro cpaBHeHHID c paSMepaMH cqcy.n;a) ~ pa~MepHOCTe~ 

He MeHbille Tpex ~eHHe 60aS-Koa.n;eHCaqHM coxpaHHeTcH 5/. B pa6oTe/6/ 
6un paccMoTpeH CRYtIa~ 06wnioro BHelliHero rro~, KOTopoe .n;OCTaTOtIRO CRnb
HO ,IT,7IH TOro', tIT06~ rrOJIBRnCH no Kpafu.le~ Me pe O.n;HH CBHSaHHH~ YPOB8Hb, 
~ paSMepHOCTe~ o~ R .I(Ba B aTOM rrpe.n;nono~eHHH He06xo~MOCTR HeT. 
B aTOM ~ytIae 60SS-ICOH.I(SHCaIJ;Wi COXp8HReTCH, ecna Me)K,Ily tIaCTHIJ,aMH 
BKHIDtIaeTCH ~saHMo.n;e~CTBHe TRrra cpe.n;Hero rro~. C .n;pyro~ CTOpOHH, rrpoc
THe aprYMeHTH, Rcrro~bsy~e CBO~CTBO CBepXYCTO~tIHBOCTR BSaHMo.n;eiícTBHH, 
rrOKaSEIDaIOT, tITO BRnrotIeHRe rasoro BsaRMo.n;e~CTBHH npa HMR'1IDI IiHWIDmTS
3HManbHOro aaeunero l10JIH rrpRBO.IU'IT K TOMY, tITO RoH.ZJ;eHCaT Terrifb ne MO
JKeT SamWJ8Tb MHKpoCKOITHqec.KYIO xacrs cocvna (CM., HarrpHMe!7 ). CBepx
Te.KYqaH ~3a Mor~a 6H, O.n;HaKO, 3aHHMaTb MaRpOCKOrrntIeCKyro ero tIaCTb. 
B KatIeCTBe rrepBoro illara K nOHHMaHHID Toro, qTO iKe rrpoRCXO.n;HT c KOH~ 

.n;eHcaTOM B aTOM c~qae, MH paCCMOTpHM B HaCTOameH paOOTe HeH.n;eaniHHtt 
60se-ras ~ BSaHMo.n;e~cTBHH B BaH-.n;ep-BaanbcoBcKOM rrpe.n;e~e H npR Ha
~RtIHll liHWKHHTeSHMMbHOrO BHeillHero rrOM. OKaSEIDaeTCH, tITO Terrepb, B 
OTARtIRe OT cnytIaH ~eMbHoro rasa, rrpe.n;e~bHoe TepMO~aMHqeCKOe .n;anne
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CoolUIe CTaHOBHTCH - qJyHKIn'Ieít KaK xmm-qeCKoro IIOTeHIJ;HaJIa j< 

(WIH IlJIOTHOCTH), T8K H T8rvm:epaTYpI:l MR p8SM8pHOC'l'eÜ V = 1,2. Eo
aee Toro, ORO nonycsaer aHaJll{TlI-qeCK08 npà.n;OJIJKeHHe B KOMIIJleRCHH8 06

JIaCTlI B oKpecTHocTH cooTBeTcTBYIDmKX peaJIbHI:lX oc~l. aTo OqeB~ 06

paSOM CB~eTeJI))CTByeT B nO~DSY TOro, ~TO B CHCTeMe He npoHCXO.n;HT ~

SOBOro' nepexona, ,lJ,7m: pasaepaocreâ V~ 3 osaaasaeroa, -qTO cYII.tecTBY

er MHoro TOlIeK, rne npenexsnoe TepMO,IUlliro.m-qec~oe .n;aBJIelUle, K8K 4JYHK
mm '.f' ,He smJIHeTC.fI 6eCKORe~0 .n:a<Ix1JeP8HIJ;RPY8MI:lM. B -qaCTHOCTR, 

:CYII.teCTByeT neJIwt RRTepBaJI sH8-qeHH:A:}t (IIJIOTHocTeít), aa KOTOpoM
 

MHOJieCTBO JIOK8J!:&HI:lX ITJIOTHocTe:A: He JIBJIJmTCR: Coa - qJyH.K~ P .
 
BHpaEeHHH ~ .n;aBJIeHHH R JIOKaJIDHI:lX nnOTHOCTel YKaSI:lB~DT H8 TO, ~TO
 

npz HeKOTopo:A: RREHea: KPHTH1I8C~0a: nnOTROCTH CBepXTe~an ~sa sanOJI


HffeT HeKOTOPYID MaKpoCKOIIR1IecKym 06JIaCTb cocy.n;a, KOTopaa' nOCTerreHHO
 

(C POCTOM IIJIOTROCTR) YBeJIKtmBaeTcsr no rex nop, nosa npa HeRO'l:opoa: 

llXOTHOCTH He s81M8T BeCb cocy.n;. TaREM 06paSOM, BSamMo.n;eAcTBHe IIOJI

HOCT:&ID MeRaeT TepMO~aMH-qeCKHe CBoACTBa CRCTeMli no CpaBHeHHID CO 

CJ!YqaeM ,~e8JI))Horo rasa, B sasecrae npHMepa llHTaTeJI)) MOJKeT npencra-
BHT)) ce6e coem, aanonaeaaaã 60S0HaMn li! nOMelI{eHli1:ll B (CJIa60e) rpa-
BHTaIJ;ROHHOe rrOJIe 3eM7llI. ECJIR B3aRMo.n;eítcTBHe MeJJt,D;y qaCTHII,8MR OTCYT

cTByeT, Tor;n;a CBeprreK,Yqasr ~sa (ROHJteHcaT) 6y,neT RORneHTpupoBaT))CíI 

HS ,ItHe cocYlI.a Jl[ oopaayer MliUtpoCROInAeoK,Yll IIJI8HKY. YqeT B8amMOlI.elcT

BWI B BaB-,ltSP-BaaJ1l>COBCROM npeneae MBHJle~ 3TY Ka.PrHHY, a B npenene 
,opezaero nOJISI OCTaBJUIeT ee HeHsM6HHoft. 

B CJIe.ItYJllleM paS,IJ;eJIe 06cy~a8TOJI MO.n;eJIl> R BBO,nSITCSI OCHOBHI:le 

IIORSITRSI, ltOTOpHe IIOT~6Y1lTCR: B ,naJI))HeitmeM. B. paaneza B no.nyqeHO JIB

. soe BHpaEetme ,lIjJ1l1 TepMO,ItHHawfleOltOro .n;aBJJ;emm aeaneaasaoro ,60ss-rasa 

B BaB-,lt9p-~OOBOKOM, npeneze , HaEtOHen, B paanene 4 MI:l 06cy.n:mM cnoã
O'l'Ba 9TOro ,naBJIeHHJI, a Tage nonenezae JlOKaJI:&Hol IIJIOTHOCTlI. MI:l 'l'aKJKe 

cpaBHHM 9TH peSYJIhTaTH 00 CBOACTBaMB CHCTeMI:l,COOTBe'l'CTBy~el rrpH6HH

zemm cpenaero noJISI ,I{,1.[JI aaneã MO,IJ;eJm. IIORa9aHO, 'tlTO ,M81lJIJ HRMH 1W8eT

CJI CYJI(eCTBeHHoe pasaaxae , . \ 

2. QzmcaHBe MOlIeml 

PSCCMOTpnf 'J, - MepHHit cocY,It Â ' 'ROTOpHl UMeeT qx>PMY .K,Y6a: 

AL~ [O~L]~ li! 0609HS'l{HM xepes 3e~ 
L 

upocepaacrao CBMM8TPli!~~ 
ROMIlJIBRClUlX, KBa.1ij1aTHlUIO BHTerpRpyeMWC ~HRItId c BOCHTeJIS{MB' B "L'':S'X A,.

(.=1 ~ 

OnpBJt8JIlD4, RaR o6HtmO, cooTBeTcTBYDI(ee qx>KOBcROe npocepaacrso ClDIIMeT

ptrnUlX WYllKIld: 
00 t'L 

~L = EB XLn:o (I) 

MIl 6Y.1teM rrpe,ItIlOJIaraT)), lITO H8 6oa9-"laO'l'HIUI!B oocYJJ;eAL JtelcTBY

2 

er l1HqJHIlliTeSIDvraJ1IlH08 BHeIllHe8 rrOJI8 V (~/L) , a MeJK,I(y HH1m: BKJIlO~eH 

napaaã rrOTeHUIiaJI ",'oi U (').:x:) , ,,:> O • I1yCTD V li U ynosnernopaor 
CJIeAYlOII.tHM YCJIOBRHM~ 

I) V E COO( /\1) ; (2) 

2) UC k) = 5d.y~ V (oc) exp(i.k~) ~ O .i V k E IR"; (3a) 

V(O) <: 00 ) (36) 

lU(~)J ~ D l':x:r~-E. j V-;x; E JR Y
; D> o,e >0; (3B) 

V(x) ~ O j ~ E: JR". (3r) 

Iv1bI noaaraea, ~TO rrOCJI8.n;He8 YCJIOBHe (3r) ae JIB.1LlIeTC.fI cymecTB8HHIDA 

~ HCCJIe.rr;oB8HH.fI BaH-.n;ep-Baarrl>COBCKOro rrpe.rr;8JIa, XOT.fI cooTBeTcTBYlOmHe 

paccYJK.I];eHH.fI cymecraeano YCJIOJKH.HIOTC.fI cea :3TOro YCJIOBIDI. 3aMeTHM, ~TO 

KJIaCC napaux rroTeHIJ;V!aJIOB, y.rr;OBJI8TB0pm0llU1XYCJIOBMIDJI (3a-r) H8 nyCT: 

aarrpaaep , OH conepxnr rrOTeHIlJ'IaJI U(lxl)=aexpff>lxl~; a.,b> O • 
n. 

B .rr;8Jll>HeiIDIeM MhI 6y.rr;eM HcrrOJID30BaTl> CJI8.n;y1Om:ae 060SH8'Iemm: X = 
=(X:of) ... ,Xti.) H dXI1.=cl~, ..d~l1.. Orrpe;n;eJIHMHa W CJIe;n:YlOllme xsanpa-L 
TH'tfH.hIe q>oPMI:l, onpenenaeaae CBOlIMH CYjKeHRfIMloI na Je 11. : 

L 

I) KHHeTH~eCKa.fI :3HeprRsr 
t'L 2 

-l:~(r) =1L Jc1 xl1. /Vk1f(xt'L)J . (4) 

k=1 ( 00 C"( 11. 1\ 
OOJIaCTl> onpeneneaaa aToM llJOpMhI Q t L ) = S Co ÂL)j , rne S - orre

parop CllMM8Tpl'ISaIJ;ill1. KBa.n;paTHT.JHaJI <PoPMa -f..:(1j') onpenenaerca aH8
ro7 JIOI'H1ffiO, npaxex Q(i:) == S (C-i(l\)) , CM/ 3TH <PoPMhI COOTBeTCTBYlOT' 

.rr;BYM THrraM rpaHH'tfH.IDC YCJIOBlIit H8 ôl\L : 'YCJlOBHlO .llRpnx.n:8 li YCJlOBIDO 

He:tiMaH8. 

2) IIoTeHW!aJI BHelllH8ro noJIJI 

( 5)
1J ('t)=L 

h. 

JclXtl.V(xj,jL)11 (xt'L)I2 

L
k=1
 

QlieprRfI BS8HMo.n:ettcTBHR
3) =~.:=--...;;..=;.. 

'UL>.(t)= ? ~ dXh. Â" U (~(X:t-XJ)) /1f' eXIt
)J2. . (6) 

, 1~ l<'J-~h. 

MIi oõoanaxaa .fa.° Â(1f') (ooomercmeano It~ >.('lf» SaMHKaHMeL 
KBa.n;paTH'tfH.oil <PoPMhl (i~ ~'I]L + U L ~)('f) (cooTBeTc~BeHHo (e:+11L+ 

' /1 00 
+u ),,) (1f) ) , a 'I8peS HoL" (COOTBeTCTBeHHO n L)~ ) 0603Ha1ffiML
acco~poBaHHI:le C :3THMH ~PMaMM C8MocorrpHjKeHHH8 on8paTopH, KOTopIie 

COOTB8TCTBYlOT ratmilll>TOHHaHaM Hame~ CnCTeMH. TaKHM jKe 06paSOM onpe.n;e

3 



XflroTCfl raMRn:bTOHH8HH CnCTeMH, COOTBeTcTBy~e MO~enH cpenHera rrORH,

f:r:':} ; oaa OTBeliaIOT saMIiKaHIDO RBa~pBTli'tIHNX <PoPMi~(OO)(1f)+2~V(;,N~'fJ. 
3~eê:b NL - 06WIHUil oneparop 'tDiCJIB 'tJ:aCTHn;: 

(N
L
-r )(X~) = h. ~ (X tt

) , Y'f E:1e~. 
TepMo,IJ;lIHap,m'tleCROe ~àBJIeHHe p ~,~)(.tt) onpenenaeroa CTaH,ItaPTHo: 

0(00) ~ O T [( 0(00) )JPL/li C}l) =fi LlJ i.n I'L e-x.p l-jõ HL,'>I -}< NL . (7) 

. -.. 0(00) 
TepMO,IUiHaMHlIeCROe ~aRJIeHHe PL,a (p.) ; COOTBeTCTBYIDlIlee MO.n;eJm cpen
nero rrORH, onpenezaerca aHaJlOI'H'tlHO. MH TaIOKe 06IflHHM 06paSOM orrpe.n;e

JlHM rn66cOBCRoe COCTOffilHe B ROHelffiOM cocy~e 1\ : (.4:l (7..}J.4 (.) •
L

3aMeTHM, lITO CBepXYCTO~OCT:D B3aHMo~e~CTBRff rapSRTHPyeT cy

lIteCTBOBaHHe ~aBJIeHIDt pO(~)(jA) wm 'rI}( e-1R-1 • B CJIe.IJ:YIDmeMpaa~e-
JIe Ml{ rrOJfY't!HM .wm ~BB.Jlemm PLO~OO)(J'l) B B8J1-~ep-Baa.n::DCOBCKOM rrpezteae 
t.miLm. (.) , JIBHOe BUpaJKeIm8.' 
~~ o L....oo 

3. JIaB1IeHHe B BaH-88H8.Ml>00BCKOM rrpe.neJIe 

Ilpezne , 'tleM rrplicTYlliIT:D It ~OlW.SaTeJI:bCTBY OCHOBHOM TeOpeMbl, Ha

nOMHHM EHa'tlaJIe HeROTopue OBOnCTBB CnCT8Mbl, COOTB8TcTByromen MO~eJIH 

cpeztaaro 1I0J.LR: R~ (:> , sorna V::lI o , CM. /IrI. )J,7m ~aBJIeHM B sToil , 
cHqTeMe HMeeM: 

Po. 'lA) =Úrn p~ ~ o.(j-t) = lLün p~~ (jA) = ()
L~QO J ....00' 8a 
(p.-é1.i· 1'.-)= 20. + Po\.o<. . 

rne rrepéMeHH~ a. oJIpe~eJISIeTCJI YOJIOBIDIMR: o( =p.-a.po(o<.) , eCJlH 

}4 < Q.,Pe n o( =O ,eCJm f< ~ a.pc ,a !pyHKnm1 Po(o() , p(J(o(,) COOT

B8TCTByroT n.n;e8JI:DHOMY 60sa-rasYH HMeDT Bnn: 
d~k 'k2 

PD(~) =. ~--15(2~)-J -in{-1- e-;x:p [-f.> (2"-c()J} ) ol ~ O; (86) 

v k~ }-~ 
.f>o(C<) = ~(~;)I {exp (Sh(r-"')]-1 , IX ~ O; (86) 

. (8r)
~e:iã'po(C<=O)<oo) ( Pc<oo,V~3). 

3aMeTnM, 1IT0 B Mo.n;eJm cpennero nOJIJ{ RMeeT M8CTO <PasoBHI nepexon 
TpeT:Dero (cooTBeTcTBeHHo BTOPOro) po~ ~ pasMepHocT8~ ~ = 3,4 
(coomercmeaao 'iJ ~ 5 ), Ror~a.f-~cQa.Pc. B STOn roxse llJIOTHOCT:D 

CHCTeMli paBHB fc ,a rrpa }t > f't c B CHCTeMe rrOJIBJJJleTCR: 60a8

Roan9HcaT, wrOTHOC'l':D ROTOPOro ~=.P(}()-.P~. 

OCT8X:DH8fl,'tJ:BOT:D aToro paa~eJIa rrOCBHmeH8 ~OK8SaTeJI:DCTB.Y OJIe~D

IJteit OCHOBHoA T80pew: 

4 

TeopeMa. C yqeTOM OÓOSHaqeHHfi H rrpe~rrOJlO~eHHH, c~e~aHHHX BHllie, ~ 

~aBJIeHHH HeH~eanbHoro óose-rasa B BaH-~8p-BaaJI:bCOBCKOM rrpe~eJle HMeeM: 

· (j-t) == Pv. J w(p) = li.nt .fün PLo~oo>(fl)= Scf#~ Do..(f-V(-x)) , P .qC'l,. :>.~o L-oo ,"" 1\ I'
 
oi
 

r~8 

a == SdVoc U(-:c) . 
IR\> 

~fl ~ORaSaTeJl:bCTBa SaEJIID'tlaeTCfl B Haxo~eHHH TaRHX BepXHefi H 

HIDKHe:tí rpam~IJ;,nJLH p~ '~)(}<) ,qTOÓbI OHH COBrra,n;aJIH B san-nep
BaanDCOBCKOM rrpe~eJle.'HarrpHMep, ,nJLH ~aBJIeHHH, COOTBeTcTByroll~ yc~ 

JlOBMM ,llRpHXJI8!K He~aHa, aa rpaHHIJ,aX cooyna liMe8M (OM., HarrpliMei!IO/) 

P;-;' (ft) :s;; PL°). (j-t). (9), , 
II08TOMY ~OCTaTolIHO HailTli cooTBeTcTBYromyro BepXHIDID rpaHHny ~ p:~(}t) 
li HIDIi.H1OID rpromuy )J,JIJI p;;'(JA-) • J 

, o 
A. BepXHIDr ~paHHua lL7UI PL.ÂCfJ 
.ItmI nocrpoeaaa BepXHeH rpamn~ MH paSOÓ'bBM K,Y6 /\L na Kj16liIDt(

h,ln) v r 1\ L k L] I"I<=.X (kC1Jã:: ' i.m ,'" :s;K i.~ m, ,rn € IN • Tor~B O'tleBH,IUiO, 
... (.&'1 .... 

'tlTO 

(rn)

U I\k .= f\L ' WL == ® g;'" (10) 
k . .., ~ 
- (tn.) 

rne ~l< - ~RoBcKoe rrpoCTpaHCTBO B coovne /\k . 
B'" COOTB8TCTmtR c OrrnCaHHHM ssane pas6HeHieM onpe~eJlRM H OJIe,1(YlO

utae zaanpa TH'tlHI:le ~pMI:l ('f E Je ~) : 

i~ (1f)=?
n 

SdxttJC,,(~) J ~ 1f (Xtl)t , 
... d~~ - (IIa) 

Q( i ~ ) == S ( C -1 (I\~)), 
1\(tn) 

rne ~k(X.) - xapaxrepacraxecsaa WYHRIJ;WI OÓJlaCTli ) k 
t'l 

nk (1f) == JdX"-{?1,,(~)} IY(xh)I2
. 

(116).... Ja'! "" .J 

h~ (1(» =Jd)(h.tt}~("'J)121"l' (Xh.)/2; 
(IIB) 

3I (..J, ) = V n.L(l~) y '511 tnLn. V(-;X:.'L)
k T - k ~ T , -~ k A(tn) I (IIr)J • 

.., ", .., ",,:lCE:- ~ 
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npeMOJlteHHe I. ,1tnsI q,oPM, onpeneaeaasx BllIIIe, IDJIeeM 

(~) i:C't/')=Li:C1/') ,V1fE-S(C-l(A~»); 
(12a)

~ 
(U) '\7LClf') ~ L ~k ('f) (126) 

~ 
(Llt) ,lJ,JIH v" > o li \fe :>O 3 Lo ,Taxoe t 1fl'O ~ 

a(1-€) m,'" ~ 2, v . ,
~~t.,~e,)~ -2,- L'tI L n,/1/') -:>. 11(0) L I1.k('t ) , 

. k ... k '" 
(I2:é)- a=J d-J~ l}(x). 

1I0I<8SaTeJI:bcTBO. ~~oTHomeHIDI (L) li (L L) TPHBl:IaJI:bH~ Me]J.YDT M9 

orrpe,IteJIeHHl. lt7IR:AO~9aTeJI:ócTBa (UO MH BOCrrOJI:b3yeMOH Me,IIyD

IIO{M peSYJI:bTaTOM 12: ~ 'ri ~ > O , Vê> O 3 L-i razoe t 1:lTO wm 
VL> L.. ' V N ." 11 Vxi E AL HMeeM 

~ v ( a.(..f-f.) 2. v
L ~ U ~(Xi.-~J) ~ 2L" N - A1/(O)N . (13) 

-i4L<J~N"'::: 

~9:&MeM Tenep:o npOH3BOJI:DHHft BeK'l'0I? y E:~~ H IIOJI0JrJn.4 -v:x (xtl}s 
• ~ ~"U(~(~c~»). Tor.n;a rrOJIY~: 
A~L<J~'" 

2
UL.,Â(-.y) =SdX~U~(X~) hf(Xn)/ = 

~.L. ) d~.f .'0 Sd~tt "u.\ (X,J It(xn;(~; 
(14) 

1...... L A' - A· 
- "V~ };'-1 .~", • 

'UL ~('t) == LB. (rr (dXN~)v:(>t') 1i'(x.n)I'~·- "(15)
~/) {N l {N,,! ~, ~," . \ ) 

r.Ite L cOOTBerrcT"feT CYmmPOB8lmIl no scea BOSMOmU:.tM Ha6o~ 1. Nlr. : 

N tH
! tO '2. , TaKHM, lITO ~ N" :./1. , a j dX"'! =1J ( SI\("') cL~k')' itm 

<p J .... "~64 Nk CfTO~ 1i'fo~a rrepel'lH OT ( 4) R (16), MIl yaO.PffJtOtJ:WIH "'l{BchIU:l TaIGIM 

06paSOM, trro6J:l nepsse Nk sacran HaxO,ltWnIC:b B ~6HKe 1\~1I1) , 

"N -~ A'Itl) n_1
BTOpJ:le ~l 'tlBCTEn B Iq6HRe leI. H TaR aaaee, ~OJmTeJI:b ~tN } 
j'tIHT1iBaeT 1D!CJIO llJIeHOB B oyrdMe -(I4), KO'l'Opae,Itam OJJ;HH li TOT Jte~ 
BM8,D; B ,(15)'. Tenep:&, lIcrroJI:DsYJI HeOTpuIJaTe.n:DHOCT:b napHoro nOTeHuua

aa (sr), u0JIJ"l8eM: 

\'\1 ('/') ~ L'P1Niv1dX"~{ f lJ~ (X"~)j Iv (X")l ~ 
" tN.f~ ,.. "'! -

HSROHeIt,: BCnOJ1:&sYJI (13) li BH6l1pwI L/In'> L., , 8TO HepaBeHCTBO :M'QX

BO upe06paSOBaT:& R BB]IJ 

6 

'Ç I p (TI (dXNk.)J a (i-e) m ~ 2

1.lL,~('!') ;.,{~\ l"~l ~ ~ - [-,2- LV

J

T N~ 

-:\UCo) LN
k 
J 11f (x tl)12 H6) 

k 'V 

HeTPY.IUIO npoaeprm., '{TO.... (16) SKBHB8JIeHTHO (I2B). O 
l1cnOJI:ó3YR (IO) H rrpS,IJ;[OJKeIDIS I, c nOMOI.lU>IO CTaH,IJ;apTHllX paccyx

.n;eRldi IIOI nOJIYl.iaeM oueHKY: 

PLO 

~ (J'l) ~ ~Y I P: ~(1-'C.) (}t -Yk +~fJu(o)) 
) k m' 

Terrep:ó, nepexona K rrpenezax ~Ül1 eim.frm lí.m ( .) , STY oueHI\Y MOJKHO 
m+oo e.\to ~\-D l-.oo

npeo6pa30BaT:D K Bli.n;y 

-lim sup-iLm p~ Â(j-<) ~ ~ dVx Po.(~-V(x)) . ()
:Ã~ o L~oo' 1\ I7 

o o 'i I. 00
(CYlIleCTBOBaHHe npeneaa l.~m fI ~ (j-t) H ero 'paBeHcTBo npeztenytLm D (~) 

L+oo ..., IIO/\ L...oolL).
.n;oKa3HBaIOTCR TaK iKe, KaK STO c.n;eJI8HO B ) • 

E. fImKH.ID:{ rpaHHIJa lLJIJI ?~ (jt) 

A7IR STOro no.n;eJIlIM /\ L aa KYÓliKn /\ t~,t'l.) 

('h'l.) Y [ (L L) k (L L) LJ ( 'i't_\
I\~ =i.~-t ki. 9- 4-if ) i, 'j:+'t" +<i ,O~kL~Ih.i. <t.+'tj-1 . (I8) 

3.n;ec:ó Int (oc) COOTBeTcTByeT ueJIo:t1: xacra xacaa cc li q.;"l E IN . 
06'Il8M KY6lIKOB 1\ ~'i-)~) pasea (L/q,)'" , a MIDll1M8Jl:OHoe paccroanae 
MeJK,Dy HHMH ne MeH1me, l.ieM LIrz • HCHO, l.iTO 

P~Â(j-t)~ T7.Me~p ~p(H~-flNL)J (I9) 

rne T'7. M 0603Ha-qaST CJIe.n; no Up'OCTpaHCTBY ~ tvl cO~:f0mrni1:, KO
ropse COOTBeTCTBYIOT KOHWHrYpaIJ,WIM, sorna BHe Ky60B I\~~) xacra

('J.,'t) ", 
D;bI OTCYTCTBYlOT, nplil.i8M BHY'l'pH .KaJK,D;OI'O as KY6OB /\ k conopaarca 
ne 60JIee ML'I l.iaCTHU. 3.n;ec:ó M -ooasace t1JHKêupoBaHHoe 1ilICJlO, 
KOTopoe 6y.n;eT orrpe.n;eJIeHO ~e. 

Orrpe.n;eJmM KBa.n;paTH"tffiYIO <PoPMY" \Tk : 
(20)

'lrk(Y) ~ Vk I1.k (tf ) , Vk == InQX V (:C/L), 
.... .... ,." ~ E- A(~;l.) 

k 
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rne h.k ('tf) onpenenaerca TaK ae , KaR li B (116), J1IDIII> C aaMeHoit 

A~YI1.) lia A~'l-.q.) ~ baJIOI'HlDIO liaJIOlteHHOM;Y' BllIIIe onpeneaaerca <}?opMa
 
..., ·e; li ... U.k ~ • HMeeT MeCTO CJIe.n;yIOlJ.tee npezzoaeaae ,
 - .... , 

IlpellJloJlteIme 2. An.a: V"I' E ~ M HMeeM: 

(t) i;:"( '/') =t1:;'('/') ,	 (2Ia) 

(U) "L('!')" t "~ ('/') ,	 (216) 

(LH) U L ~('P)~ I U k ~(1f) + A(~'9-,"t)M) L"-E./hfll~, (2IB)
 
) k""
 

rne A(~,~)'l.)M) - -;OHe'tlHOe T.ffiCJIO., aasacamee OT napaaerpoa ",~,'~,M, 
a BeJIHq}ffia e TaKaJI ae , KaR Ir B BHpaJKeHID'! ( 3B) • 

lIoKaaaTeJILCTBo. lloIta3aTeJIl>CTBO (i.) H (Li), TaK za, KaR H B 

npe,u,nOJKemm I, TpaWaJILHO. OCTaHOBHMCR na (ui», RCHO, tlTO 'UL,J'lr) 
pasno ') 'LI" ~(1f) reme Ui,hi (1f) , COOTBeTCTBYRJIlee BRJIa,ny OT B3aHMO){e:ít-T ... 1	 A(~'t) 
CTBM Me1lJJ.Y lffiCTliU;:llvtH, Haxo~CR B paaasx K,Y6ax k ' • ITo-

JIY'mM)JJIíI h.{tn.t(1f>! oIJ;eHK,Y csepxy, HCHO, TiTO B3aRMo.neàcTBRe Mexmy 

K,y6aMH I\~~''t) II A~'!-''l.) orpanaxeao BeJm1lIDiOft (MLY
) 2 K(k,~) , rne 

v
K(kt)= mace )1T(~(:C-1i)). 

.... '- -x.f:-A~'J.''''>1JE-A (~.'l) 
. ...) ~ (~,'t) 

Tor.na, HCrrOJIl>3YR OIJ;eHKY (3B) H CYMMHPYR rro scex K,y6lrKaM /\. k 
rroxyqaeM: ~ 

2. q,'t. 'ti ).."n (MLY)'l

I'lAL~!(,,!,)I,. u'!'u f'i-+'t jh\{Oi ).~.eC+E(cl(~)Y'+t , (22) 

rne d(~),= L--4d.i.st (I\~"''t), /\k('),:t.» ,H Mli BOCrrOJIl>30BaJIHCl> eCTeCTBeH-

HHM o606meRReM orrpe.neJIeRM- (18) ~ k E 2 Y 
• ~PMYJIa (22) .naeT 

RBHOe BHpaJleHHe A(~,9-,'t,M) , liTO I11-3aBepmaeT .nOKaaaTeJIl>CTBO. O 
Orrpe.neJmM reneps HHTeprrOJIHpyDItee .naBJIeIme J (M)(ft) q,oPMYJIoit 

(M) -1 L,i 
_ }L,:>. (~)=pL~ th. T'tHexp f-f.> (H~~-~ NL)] , 

rne H~ - raMMl>TOHHaH HeImeaJIl>Horo õoae-raaa B OTCYTçTIme BHelIIHe

ro IIOJIJI, a T't M 0603HaqaeT CJIe.n rro COCTOJDiIDlM, B ROTOpWC tDiICJIO xac

TIIIU B K,Y6e ae npessnaer ML'tI • C rrOMOmI>ID (Ia) H rrpe,lJJl0lt9BWi"L 
2 IIOJIJ"laeM: 

00 '" "\ ...I (Mq..V)( - -4 A( 
PL,,.(jA) ~ 'j.Yi-j"l:.,~ }t-~)-La ~,~,'I,MJ (23) 

KaR rrOKa3aHO B IIpMOJleHIDI ~ ""}to , V J.. o> o 3 M TaKoe, qTO 

~ v» <.fio H V" :o <~<.?\o HMeeM 

.fi. ..p (14) - ( )	 (24)

l
 m j L ~ (p.) = p~ fl ,

L..... 00 , . 

r.ne 

P,,(~) ={Ltn (f-'LV)-~fn.T~ exp~(R;À-pNL)]' 
J : L..... 00 ' 

TaImM oopaaoa, nepexona R rrpe.neJIY L~oo B OIJ;eHRe (23), rrOJIyqaeM 

~m PO:" (f<) ~ ~ L 'DA (}C-Vlc ) • 
L+oo t 'l- k I '" ""	 (25) 

O.ItHaKO, RaK xopomo H3BeCTHO (CM.: aanpzaep /5/), ~ ~ ~ o HMeeM: 

.fim p~.(~)= 150. (fl) . 
"\tO

Ilepexona B HepaBeHCTBé (25) R npeneaax ~iJn lim.lLm. ( .) , rrOJIYqaeM 
HepaBeHCTBO lJ.....oo 't...oo~~ o 

{Lm. Ln5 {Ltn ""P:C" (~):> 5d'lx Po. ()<-V(:X:»)
) ~ o L....oo "1\	 . (26)

:.c 

YTBePJK,I'(eHHe TeOpaMH CJIe.nye'l' reneps IrS ROM6IIIHaIJ;lllH cooraoneaaã (9) , 
(17) III (26). 

4.	 TepMOmmaMiGecge cBoftcTBa HeMeaJIl>Horo 6ose-rasa li 

.J@!-,D;ap=~coBcICOMrrpelteJIe 

KaR 6WlO .nOKa3aHO B:wne (reopeaa) , TepMo.I(RHaMHqeCKOe .naB1IeHIlle B 

TaKO~ CRCTeMe RMeeT BIII.It 

'P (jA.)= tm. li.m. P:~OO)(~) = Sd~ DG\(j-(-V(X»)=
 
I ,,~o. L..oo ..!" 2 A.. I I (27a)
 

= 5d'lx {~~:(:K:») + po (~(~» } ) 
- 1\1 rne qJyHKIU!R O{(~) onpeneaaerca lIS Y~OBID! (cp. (8)): 

.f-- v cx>- a.Po(o((:)C») ,}<-V("X)~Q.Pe 

« (x) = 
O , f< - V(~)~Qpe • (276) 

')
\l	 1
I 

3.necl> MIl IIICCJIe.rr.yeM nosenenae .naB1Iemm: p (f<). KaR epyHKURIII :xmnAec
t soro rrOTeHIijiIaJIa}t , IDm , 'iTO 3KBRBaJIeHTHO, cpenaeã IIJIOTHOCTIII 

lfiICJIa xacran pCJA) =7Jp. P(J.() • 
. ,., ~ 
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).VIIi pasaepnocreã V = I,2 KPRT1PIeCKafI IIJIOTHOCT:b .Pe ~ 00
 

oTKY.n;a CJIe,n;yeT, tITO P(~) JD3JI.fIeTCJl C00.- WYHKrmeit.fl- (a cneno

BaTe~:bHO, R jP ). Eo~ee TOro, aTa WYHRUKH ,n;orryCKaeT aHarrRTMtIeC


Roe rrpo.n;o~eHRe B H8ROTOpyro ORpeCTHOCT:b BemeCTBeHHoit OCH.
 

CHTyaIJ;Wr MeHHeTCJI ,ItJlH. paanepaocreâ V > 2 , ROr,IJ;a .Pc < 00 • J1IDr 
TOro, tITo6l:l npencramm., tITO rrpoMCXO,nRT, paCCMOTpRM CJIYtIaH » = 3 ~ , 

(RCCJIe,n;oBaHHe pasMepHocTeií ~> 3 aHarrorRtIHo) .PaccMoTpRM ~ rrpOCTO- Jl 

Tlll IJ;eHTpaJI:bHo CHMMeTpIFIHf::lH CJIytIaH: A" BMeCTO Ky6a JIBJIJIeTCJI ma-
pox panayca R = I c IJ;eH~poM B aasane Roop.IUIHaT. 8 WYHRUWI,. onpe

- .:. ,n;eJLmOll\aJI noreanaan aaenmero noaa , RMeeT BH,IJ; V(:x:.):.~(Jxl), r.n;8 

~ ECOO(O,1) • 

PHC. L 
I ITpocTeíiI.URií XO,n; WYHRI.J;llli ~ , rrOSBO-

I ~mMH rrpo~rocTpHpoBaTb TRITHtIHl:l8 
I 

~ 

oco6eHHocTH T8pMO.n;HHaMHtIeCKOrO
I 

rrOBe,n;eHRJI CHCTeMH. 06~acTH [OJ~~1 HI 
[~~J~3] SaHJITH CBepXTeRYtIeit wa---' 

soit ~ MO.n;~H c ~~:bTOHHaHOMI 
H

0(00)

I L ~ (" ~ O). ,UJIJI Mo,n;e~lI c raMMbTo-

I HHaH~M HLO(OO) CB8pXT8RYtIaJI wa
I 

,~
 

sa cocpenoroxeaa B TOtIlte Ixl = O.
 
~O 'Z-4 R., 'ti 'R2 'l.3 -1 I'XI
 

BHpaJKeHH~ WIR ,n;aBJIeHIDI rrpIDil'IMa8T rorna CJIe.nyKmHH BH,IJ;:
 

-t
 

p (~):::: 4<JC ) d't.'(.'l pQ (tt-Yo(tz.») . 
o 

I1crrOJI:bsYJI TQ'f q)aRT, tITO WIR MaJIIDC Idl cPYHKlll1JI "po{ol) MM8eT BM.lI3/ 

fo(e() == Pc + r C-i) (-f>ot) 
At 

2 + o(al) " 
h rv IM CPOPMY~l:l (8), HeTPY,!Ulo npoaeparr., TiTO npoHSBO,IJ;HHe 'f>!" Pa. (y.) ,n;o
 

tIeTBepToro nopansa cymecTByroT II orpamraena BCro.n;y, xpoxe TOqKHj.(=QD, .
 
~~ '~ 

rne 'õ~ r Q. (JA-) JIBJIReTCR pasp1iBHott <PYHItlll1eii fi . 060SHalfilM reneps
 
tIepes {~L~t~~ MHOXeCTBO TaKHX TOtIeK, 'fITO (CM. pHC. I)
 J 

VoC"l.L)=:}<-a.pe . 
11 

Tor.n;a lIS asaoro Bl:lpaJKeHIDI ,1J,JIJl ,n;8BJIeHRJI IIMytIaeM 
I, 

.., . I< 

1)~P(fl)==491:Jcl'l.'l.1Ô~ "Õ~(f-YaC'l.»+ i{<Jt c r. ~: ôr ~i. 
o J-' ~~ 

10 

r.n:e 

o. '3 .... o. ~.....) 
c = 1..i.tn Ôjt Po. (j.c) - t.l..tn ?)J4 Pa.CjA • 

p-+APc.+O jt+apc-O 

11:s aToro HerrOcpe,ItCTBeHHO CJIe.ItYe~, qTO WYHKmm 'õ~P(ft) HBJ.UI8TCJI pas
pI:lBHoA B T01JKaX'}4=apc+~(~}, J=1 J 2 , .•. )M E: jA=apc+X('t=1) , 
r.n:e IRci 3J: -t .fIBJ'IHIOTc.a: aKCTpeMyMaMB <PYHKlij{á Ya(t~I) , CM. pac , I.' 

ToqKa fl-::.Cl.?c+'fo(O) Tpe6yeT onenaaxsaoro aaazaaa, O,n:HaKO MOJKHO 

PaCCMOT,PHM rerreps noseneaae JIOKaJI:bHoA IIJIO~HOCTH .p(JA;x) KOTO

nOKaSaT:&, 1{TO E: B HeA .n:aBJIeHHe p Cf'-) H88HaJmTHlfHO. CTeneH:& rJI8,IJ;

KOCTB pCf') B aTol TO'IRe S8BHCE:T OT noseneaza ~("l) B OKpeCT-

HOCTE: ~= O 
" 

poe O,KaSI:lBéleTCSl 6M:i1 nOYlUITeJI:bHilM. IIyCT:b NL~ . -oneparop lfilCJIa 

Q8CTHn B o6JIacTH /\L ~ = rr [L ('JeC A), L(x,+A)l T. e. NL'X,A 1f (X "')= > :J ('X,>7/'(X") 
u ,.,D 11. "'$&.~'" ' .{~T,h. A

.n;JlJI v'tf e.:n;. L ,r,n;e ~A(~) - xapaKTepHc1'HqeCK8JI ~HKIJ;WI MHO

zeCTB8 A~,A. IIyCT:b cpyHKUHH ~~J(;o) (~.) HM8eT BlUl 

3"O(OÔ)(~) =(~L-Jr"eh. T'l.eocp F~(J1:~~}<NL.- õN;,A)]
LJ~ ,A 

C rrOMDm:b1l rex xepaCCYJIrJleHRI. qTO 6wm HCrrM:bSOB8HH B paaneae 2, MOJlHO 

nOKaS8T:b ane.ItYmmée: 

~(õ)""btm ~~~)(õ) .. ~ d~PQ(JL-V("")+/))+ 
~ ~ o l ...oo' AnA-:e,A , 

:t i 

+ ~ 'd~ Po. (J'l';'V(';lC)". 
A..\,,~A 

IlOCKOJl:b1\Y <I>YHKUHJi ~ ~:r')(~) sr.BJIJieTc.a: BllIlYK7IoI no II8paMeTPy Ó, 
'1'0 BMeeM: 

r , 1. -)) 0(00) ~,A 
J d"-a: f (j.4.jcc) =r 1.Lm.ti.m L: WL " (NL ) = 

AnA~JA ~~o L~QO J 

~ 'f • 

= -lLtn {ün ô&"~OL(:)(~)1 =ôr~(õ)I' = ~ cl-lx {~Pa(a/)J J. 
~~ o, L...oo ' ~=o b... O A.tnA'f,A o(qft-Vé 

-CJIe.u;OBST8JIDHO, JIORaJU:»HYIl nnOTHOCT:D M~O rrpe.n:CT8Bl1ITl> B BH.u;é P(f!; x) ~ 

eoo=='ô.tiio.(at)lc(21"'-'V(~). 3aMeTl!M, 'llTO p{J"4.~';)t) JIBJIJleTCJI ~HK-
D;1181 8pryMeH'1'8}t BCIl.1lY,88 HCMJ)"IeHHeM TOllKH }(c(':1:.) : .flcC':JC) =: 

;::; Q'pc.+ V(-:J:) • " 

Kor;r:t8 Cpe,1tHK1I IJJIOTHOOTD lDI0JI8 ~~Tl!n B CHOT8Me aoapaoraer , JIO

; 11 

http:1.Lm.ti.m


;1
 

KaJI:óHaJI IlJIOTHO-CT:D .f(.tt~X) TaIOlte paorer , .npIPIeM ace lIaCTHE;E:l B OKpeCT-·
 
HOCTH TOlIKH ~ BHalIane HaxO~TCH B HOP~:DHO~ Wase. O~aKO, KaK
 
TOR:DKO RORan:DHaJI rrROTHOCT:D npeBHCHT 9c' Bce BHOB:D ~06aBneHHHe lIac


1 I 

TH~ B ORpeCTHOCTH x nona~aIDT B 60se-Ko~eHcaT, T.e. B ~TO~ TOlIKe
 
no~eTCH CBepXTeKYlIaH Waaa. Ma aTora MO~O aa~lIHT:D, lITO ~ RID


I
6oro ~ ,Y~OBneTBOPHIDmera HepaBeHCTBY ( CM. pHC. I), 

'i 
a.'pc+ mí.n, V(~) ~~ ~ Glfc + tna.'Je ve"á-)

"jtÂo{ (f E- 1\-1 

.' * A ....cymeCTE"yeT HeKOTopaJI TOlIKa ~ E;... ,r~e RO.KaJI:DHaH ITROTHOCT:Dpej.(jJC.J 
JIBnJIeTCH HeaHaJIHTHlIecKo:M <PYHKIJ;Hett ft . Taxoe xe YTBe.PJK,IJ:eHHe cnpa
Be~BO no OTHomeHHID K ~OKan:oHOfi nnOTHOCTH KaK <PYHRunH cpe~efi IlJIOT
HOCTH f. 

B aaKHIDlIeHHe aTora paa~eRa MH XOTHM rrO~lIepKHYT:D paaHHUY Me~
 

He~eaJI:DHHM 6ose-raaOM.B BaH-~ep-BaaJI:DCOBCKOMrrpe~ane n MO~QrrDro Hen

~ean:DHOra 6oae-raaa, COOTBeTcTBynmeB cpe~eMY 

,.. 0(00)
OITHCHBaeTCR raMHn:DTOHHaHOM HL ,KOTOPOMY 

,,,
THlIHaJI cIx>PMa, ytmTHBaIOOlaH BHelIlHee none (cp, c 

0(-) Cl 2
t. ("f) + 'lJL(''f») +2.LV ('t )NL f) .

L 

nORID. rrOCRe~ MO~eR:D 

COOTBeTcTByeT ~pa-
H""O(OO,

raMHJI:DTOHHaHOM L, q., ), 

Torna npeneasnoe TepMO.IU!HaMHlIeCKOe ~aBJIeIDIe Pm; (~) ,JJ,1I.fI :7TOft 
CnCTeMH HMeeT B~ 

Pm r(f-) -== Jct':x J(}.(-~i~+ po ( ~ - V (x))J 
:r A t 

- I'i 
rne ol. orrpeneaaercs Ha YQJIOBIDI 

}{ - a. J1\d'/~ .90 (o<. -

{ IjDl. = 
Y 

~a. (28a) 

(y -= tnLn. V('JC.)) 
"Xt-1\1j 

V(-~») ) .f< ~ a.pc,exi +Y j 

(286) 
) ft ~ apc.exi+Y , 

a ROKan:DHaH II KpHTHlIeCKaJI nnOTHOCTlI HMeDT B~ 

,Pttlf (j-t j:X:) =.90 ( 0(.- V(-:JC)) , 

o 1-"- {i.m. Sd~~ f (0(-V(~)) . J 
,Jc.ex" al~Y-O Â-t 

BI:lpaJKeHHe (28) noRe3HO CpaBHlIT:D c (27) II ROKaJI:DHOa ITROTHOCT:DIO 'p(,tt jX). 

3aMeTHM, "t{TO ~aBJIeHHe ?tnf (J-l) JIBnReTCH CHHryMpHI:lM TM:DRO B '.1 
TOlIKe }J. -=o.;>e,tlC-I;+Y ,R lITO IlJIOTHOCT:D Fc.1t MOJKeT 6llT:D KOHelffiOa 14 1 

~ame ~ pa3MepHocTeft ~ = I,2, cp. lI! H 6/. ~ 8TOft CRCTeMH 
T8KJ1te M02ltHO HSYlIHT:b ROKM:óHYD IIJIOTHOCT:b .?tnf (}t j ;C) • ORa HMeeT 
CRe,ItylOII{ee -GBOi!CTBO: ecaa .f- > ClPc,ellt+Y ,TO ~ 'rI;c, COOTBeTCTBY

12 

miero V (cc) Y , 

.f ht~ Cf- Jcc) -== .Po ( Y-V (-;x:») . 

Cne~oB8TeR:DHO, K8K TORLKO 

BI:llliaT:D BeJmqJIHY .pc.cxt 
cpe~HHH nnOTHOCTb p 
" RORaJI:DHaH nnOTHOCT:D 

HallH

B TOlIKax 

H8eT 

cc 

npe

, 
Y~OBneTBOPf.l1lJIUlX ycrrOBIDO ve';)C) >y , ~OCTRI'aeT encero MaKCHM8JI:DHoro 
(KpHTHlIeCRora) 3H81IeHRH, 8 ~I:le BHOB~ ~o6aBnHeMHe lIaCTR~ 06paSYDT 
OOSe-ROaneaCaT, ROTOpHA CTpeMHTeH 38ID1T:D MeCTO B 06RaCTlI MmmMYM8 
saenaero nOM. ~ CRy"t{aR: saenaero noreanaaza, H306p81leHHOrO na PHCJ, 

8TO 03H81IaeT, lITO CBepXTeXYlIaH ~3a (60ae-Ko~aHcaT) ~OKaJIHsyeTcH 

B TolIRe l;xf= O • aTa KapTHHa CYlIteCTBeHHO OT.1Ill:lIaeTCH OT TOro, lITO 
rrpoHCXO~T' B crrY1I8e He~ean:DHOrO 60S e-rasa B BaH-~ep-BaaXbaOBCXOM 

rrpe~eRe, Kor~8 ~OKan:DHaH nnOTHOCT:D BO Bcex TOlIR8X oc RBnHeTCH 
CTporo MOHOTOHHOft. BOSpaCTaI<l!IeA çpyHKUReft cpe~eft ITROTHOCTH .p 

8Ty paaIDIlij' B nOBe~eHHH ~YX Mo~eRei:t HeTpy,nHO nOWIT:D, eCJIH 
rrpIDiJlT:D BO BHlIMaIme, lITO ,1J,]lJI MO~eJm cpenaero nOM saepraa B3aHMO
~eftcTmr.R: B HeKOTopoM MaJI9M oocyne BHYTPH KY6a AL rrporropnaoaans
na KBa~paTY cpenaeã (rJI06aJI:DHoft) IlJIOTHOCTII "!!HeRa lIaCTHIJ; B aHCTeMe, 
:B TO BpeMR: K8R,IT;U{ HeH,I(e85I:DHoro õoae-raaa B BaH-~ep-BaaJ1:DCOBCKOM 

npe~eRe aTa 8HeprHH npOnOPllnOHaJI:DHa KB8~paTY .ROKaJI:bHOft nnOTHoCTH. TIo
8TOMY B nepBOM arrYlIae 603e-Ko~eHcaT Mo~eT ROKanH30BaT:Dcsr B oóRacTH 
c TepMO,ItHH8MH'1eCIm MHKOOCKQID{2;eCKHMH JmHe:aHmm: pa3MepaMH f.L. 

~i.m .fL/L= O , lITO cooTBeTcTByeT TOlIKe mtn. V (-:r;) , CM. pHC. I. 
L ....00 

Bo BTOpoM cnylIae T8KaH ROKanBsaUKff HeBOSMOXH8: FI3-sa ROKan:bHOra xa
paKTepa B38HMO~eAcTBHH 6oae-Ko~eHcaT pacnpe~eRHeTCH B o6RacTH a 
TeJ)Mo.IJ,ltH8MHlIeCKH MaKOOCKoIDIllecKHMª JImielbiHMH paSMepaMH citL : 

-l.i.m. ~I.!L "> O, "tITO COOTBeTcTByeT KOHetnULM 06Rac~ na pua. I. 
L.....oo 

O.znm H3 aac (~ • .ne CMe~T) 6JIaro~apeH JIa6opaTOplm TeOpeTH1IeCROA 
~3HKH O~ S8 rocTenpKHMcTBO, cnoco6CTBOBaBmee H8llHOaHHID HacTo~ea 

pa60TH, 8 TaKl!e EeJI:DmACKOMj1 HaYlIHO-HCCRe~OBaTeR:DCKOMY epoH,IIy sa [JH
HaHCDBj1I> rro;mepatKy. 
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3arpe6aoa B.A., ge CMeAT ~. PI7-87-286 
Baa-gep-aaanbCOBCKHH npegen AnH HeHgeanbHoro 
6ose-rasa a cna6oM aaemaeM none 

Hccnegoaaao BnHHHHe napaoro asaHMogeHCTBHH Ha TepMOAHHa
MHqecKHe caoHCTBa Hgeanbaoro oose-rasa, noMemeaaoro B cna-
6oe BHemaee none. IToKasaao, qTo B BaH-gep-BaanbcOBCKOM npe
gene TepMOAHHaMaqecKoe gaBneHHe HBnHeTCH C~-~YHKqHeH nnoT
HOCTH AnH pa3MepHOCTeH V = J , 2, a MH d 2, 3 3TO He TaK, ~a-

30BhlH nepexog, CBH3aHHbrn c noHBneHHeM oose-KoHgeacaTa, Hsy
qaeTCH B 3TOM nocnegaeM cnyqae aa npHMepe noKanbHOH nnoTHOC 
TH. llOKa3aHO TaK~e, qTO CBOHCTBa HeHgeanbHOrO 003e-rasa B 
BaH-gep-BaanbCOBCKOM npegene CYmeCTBeHHO OTnHqaiDTCH OT 
CBOHCTB COOTBeTCTByromeH MOgenH cpegHero nonH, 

PaooTa BhlllOnHeHa B llaoopaTOPHH TeopeTHqecKOH ~H3HKH 
OIUIH • 

Coo6meaae 06'h~HHeHHoro HHCTH'fYTa ~epHhiX accneAOBaHHH. ,lly6Ha 1987 

ITepeBOA aaTopoa 

Zagrebnov V.A., de Smedt F. Pl7-87-286 
The Van der Haals Limit of an Interacting 
Bose Gas in a Weak External Field 

We study how the introduction of a two-body interaction 
changes the thermodynamic properties of the free Bose gas 
in a weak (scaled) external field. We show that, in the 
Van der Waals limit, the thermodynamic pressure always is 
a C~-function of the density in. one and two dimensions,whi-1 
le this is not so in higher dimensions. The phase transiti
on to the superfluid phase in the latter case is discussed 
in more detail by looking at the local densities. We also 
show that the Van der Waals limit for this system does not 
correspond to the usual mean field approximation. 

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

Communication of the Joint Institute for Nuclear Research. Dubna 1987 


