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§1. BBEilEitHE 

HOAeilb MeWKOB/t,2/ 3SCJ1Y)!(It!J18 np~t~3HSHII1e KSK KBapKOBSR MOAeJlb, 

n03BOJ1RIOUl8fl Bbi4HCJU1Tb 60llbWOe KOJ1H4eCTBO CT8Ta.-t4eCKHX CBO~CTB 

BAPOHOB/1.3,4/, 0peACK838HHble B ee paMK8X 3Ha4eHIIIR MSCC Me30HOB 

H 6apHOHOB, MSrHIIITHble MOMeHTbl 6apHOHOB, OTHOWeHHe 8K01-SJ1bHOa7i 

KOHCTSHTbl cna6oro B38HMOAe~CTBHR K BeKTOpHOH H APYrHe BeJ1~4HHbl 

npeKp8CHO corJlaCYIOTCR C 3KCnep~t~MeHTSJlbHbiMH ASHHbiMH. 

BMecre c reM ~t~MeercR PRA npo6neM, KaCSIOUlHXCR MOAellH Mew

Koe, peweHHe KoTOpbiX nocny>:<lo1Ilo 6bl ee AS!lbHeiltweMy paaBVITHIO. 

CpeAH T8KJ.1X npo6JleM OTMenfM 38A84YI, CBR38HHbte C H3Y4eHJ.1eM 

crpyKTYPbl SAPOHOB. 3ro, HanpHMep, 38A84H caMocornacoaaHHoro 

Onlt!C8Hit!R xapaKTep~t~CTit!K "-Me30H8, HSXO*AeHHe eellH4HH cpeAHe

KB8ApSTIII4HOro 3JleKTPOMSrHI-1THOrO paAHYCS Hel:1TPOHa/5,6/ 1-1 PfiA 

APYrHx. B noc.neAHHe rOAbl a CBfi3H c "'3Yl..leHHeM cTeneHHbiX nonpa

BOK K CKel:1Il)..1Hry np1-106pe;a OC06y~ BS~HOCTb 3SAS4S 0 Bbi41-1CI1eHHI-1 

cTpyKTYPHbiX ¢YHK~Hl:1 I 7 •8 • .Qnfl ycTpaHeHHfl soaHHKWHX TPYAHOCTei1 

npeA.naranHCb pa3Ila.1l..!Hble MeTOAbl, Hanp)..1Mep yl..leT TPSHCilfll..llf10HHOl:1 

HHBSPHSHTHOCT!ft. 0AHSKO B pa6oTe/9/ Ha npHMepe T04HO pewaeMol:1 

OAHOMepHO~ MOAeilH MeWKOB 6b1Il0 nOKS3SHO, l..ITO yl..leT TpaHCilfii..IHOH

HOl:1 HHBSpHSHTHOCTH He o6ecne41ftBSeT CXOAHMOCTH PfiAS, yl..IHTbiBa~

~ero BKilSA MOPCKHX KBSPKOB B CTPYKTYPHY~ ¢yHK1..1H~. no3TOMY npeA

CTSBilfleT )..1HTepec HCCileAOBSTb sonpoc, He n0380J1)..1T IlH HCnOilb30-

BSH)..1e noTeHI..IHSilOB ~pyrol:1 ¢opM~ YI1Yl..IW)..1Tb pe3yilbTSTbl MOAeilH Mew

KOB. TaK, e pa6oTe/lO/ npHBeAeHbl paayMHble $H3)..14eCK"'e coo6pa>Ke

H)..1fl, KS4eCTBeHHO noKS3biBS~11.1He, KaK CTPYKTypHble ¢lyHK1..1H)..1, Hal:1-

AeHH~e B paMKaX MOAeJ1)..1 MeWKOB, MO>KHO COri1SCOB3Tb C 3KCnepH

MeHTOM, eCJ1)..1 npeAnOilO~HTb, 4TO pa3Mep 06IlSCTH KO~$Sl:1HMeHTa 

Il)..1Hel:1Ho pacTeT c 3HeprHe~ KsapKos. Hayl..leHH~ TaKoro noAXOAa 

K MOAenH MewKos nocBfl~eHa HaCTOfl~afl Pa6oTa. 

8 A3HHOH pa6oTe Mbl c¢oPMYI1HpyeM ypae;HeHHfl MOAe11H MeWKO.B 

c npoHaBOilbH~M"' aanHpa~~I-1MH noTeHI..IHanaMH. M~ TaKme paccMOTPHM 

3Ty MOAeilb B 4aCTHOM Cily4ae CTaTH4eCKoro Ila.1HeHHoro aana.1paHI-1fl 

Ailfl ABYXMepHoro npOCTPSHCTsa-speMeHH H Bbi4HCI1HM CTpyKTYPHble 

¢yHKlV1H. 
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§2. YPABHEHHfl MOAERH MEWKOB 
B CRY4AE nPOH3BORbHOro 3AnHP~ErO nOTEHUHARA 

PaccMOTPHM BHa4ane KnaCCH4ecKoe AeHcTaHe 
'2 -.. i -..... ... -S 0- [dt[dr[-'l'a'I'-U(lal,r)'I'!'J. /1/ It 2 

rAe U(lall)- cKanRpH~H aanHpa~~HH noTeH4Han, xapaKTep~ayeM~H Ha6opoM napaMeTpoa l a J, KsapKosoe none 1JI (f,t) onpeAeneHo Ha seeM TpexMepHoM npocTpaHcTse 1. BapbHPYR AeHcTsHe s0 no HeaaBHCHMoH nepeMeHHoH W H Tpe6yR o6pa~eHHR aapHa4HH OS0 s Hynb, nony4HM CJleAY~~He ypaSHeHHR ABHmeHHR! 

l 
;a 'I' c<.tJ-UCia 1.<J '~'cr.tJ- c .. 
'l'cr.tJ ~o. 

J;!-.oo, 
/2/ 

YpasHeHHe /2/ npeACTaanReT co6oH ypasHeHHe AHpaKa co cKanRpH~M aanHpa~~HM noTeH4HanoM IAnR KOToporo napaAoKca KneHHa He cy~eCTByeT/. 80J1HOB~e ~YHK4HH W SHe kJ1aCCH4eCKH AOCTYnHOH o6naCTH HMe~T 3KCnOHeH4HaJ1bHO cnaAa~~y~ C pacCTORHHeM aCHMnTOTHKY. 8 CVIJ1Y 3TOrO M'bl C4HTaeM, 4TO MaTepJ·1allbHble nOJlR YAepmHaa~TCR 8 o6hacTH V,KoTopy~ Mbl 6yAeM HS3b1S6Tb o6nacTb~ MewKa, co8naAa~~eH c Kna~CH4eCKH AOcTynHoH o6nacTb~. AnR noTeH~~anoe, OTJ11-14HbiX OT npRMOyrOJlbHOH RMbl, AOJlmeH Cy~eCTBOBSTb nepeXOAHbiH cnoH MemAY o6nacTb~ MewKa 1-1 aaKyyMOM. PaaMepbl H ¢opMa 3Toro cnoR onpeAellR~TCR BHAOM noTeH~Hana, T.e. Ha6opoM napaMeTpo8 lal. B 3ToH pa6oTe Mbl 6yAeM paccMaTpHsaTb AOCTaT04HO CHJlbHble 3anHpa~~He OOTeH~H811bl, AJlR KOTOpbiX TOJl~HHa nepeXOAHOro CllOR MHoro MeHbWe paaMepoa MewKa. · 
KaK npHHRTO s MOAenH MewKoa/2· ~ A06asi-1M K 80 411eH, nponop~HoHallbHbiH o6DeMy MewKa V. Hoeoe AeHcTsHe o6oaHa4HM 4epea 81: 

t2 .... _,~ ... -
S1- [ dt{[dr[..!...'l'a'I'-U(I a I ,r)'l''l']-fdrB 1. /3/ 't 2 .. 

nocTORHHbiH fl0110mHTe11bHbiH K03~$H~HeHT nponOP4HOH8JlbHOCTH npeACT6811ReT co6oH OJlOTHOCTb nOTeH4H611bHOH 3HeprHH, He06XOAHMOH AllR o6ecne4eHHR 3HepreTH4eCKoH ycToH4HBOCTH cHcTeMbl. 0TMeTHM, 4TO B HaWeH MOAellH 8 CHJlY 3KCOOHeH~H611bHO y6biB6~~eH 8CHMflTOTHKH flOJlR SHe o6naCTH MeWKS nepsbiH HHTerpan 8 BblpameHHH /3/ no nepeMeHHOH r MOmHO pacnpocTpaHHTb Ha see npOCTpaHCTBO. ~HH6MH4eCKHMH nepeMeHHbiMH 9 A8HHOH MOAellH R811R~TCR! KaapKOSOe none 'J1 H Ha6op napaMeTpoa noTeH~Hana I a (t)l, npH4eM nocneAHHe onpeAellR~T AHHSMHKy nosepxHOCTH MewKa. B MOAellH MIT MewKa A11R nony4eHHR ypasHeHHH ABHmeHHR, ~H3H4eCKH cornacoaaH-



HbiX c rpaHH4HbiM.H yc.nOBHRM.H, HY)t(HO npeAnonaraTb, 4TO npH eapbH

poaaHHH Ae~CTBHR SBag aapHa~HR no.neao~ nepeM.eHHoH saeHCHT oT 

aem~1'-IHHbl sapHa~HH noaepxHocTH M.ewKa /eM., HanpHMep, /11/ I. Mbl 

Tome 6yAeM C4HTaTb aapHa~HH nOJlR saBHCHMbiMH OT BapHa~HH no

TeHLtJootailbHbiX napaMeTpoe I a· i. 

BapbHPYR S 1 , no.ny~otHM: 

t2 - .... - .,.. 

as 1 = r dtl r dr[a '!'(ia-u l w + Y(-ia -Ul awJ-

1
1 ~ llaa au -

- fdr[B+ :£ -·-Y'I']8VI 
v • av au., 

H cneAY~He ypaaHeHHA ABH)t(eHHA 

[icl-U]Y(r,t)=O; 
/4a/ 

'¥ - 0 ; 

/46/ 

\fJ-.oc 
f :£ au~ ''!'di=-B; 

a a •• av 
/4a/ 

rAe f - BeKTop, HanpaaneHHbiH H3 ~eHTPa 

onpeAeneHa yc.noal'teM U (la l, 1)=-eonst. 

§3. PEWEHHE OAHOMEPHOA MOAEJ111 MEWKOB 

C JlHHEnH~M nOTEH~HAilOM 

PaccMoTpHM nOAP06Ho cTaTH'-IecKoe npH6.nHmeHHe OAHOM.epHo~ MO-

Aemt: a(t)= const. JlnR 3Toro cny4aR ypaaHeHHe ABHmeHIAR H rpa-

H>t4HOe ycnoB>te >IMeiOT B>IA (a (I)= 1): 

{

(-iaaX+t! 1•1 )'!'(x,t)= E'!'(x,t), 

'I' (x,t)- 0, 
1·1~~ 

/5/ 

0 1 () -i 

B npeACTaaneH>~>~ MaTp>~~ A>~paKa t!=(
1

•()), a=(i 
0

) nocne saMeHbl 

_,2 

'l'=e 2 ~ nony4HM cneAYIO~YIO CHCTeMy ypaaHeHHH A.rtR aepxHe~ c];) 1 

" i!~:: ::.~~""'"' ~······ '"""'""' 
l i?· + 2x<l't=E<I> 2 . 

/6/ 

Bblpa)t(aR ~ 2 4epe3 ~1 • Mbl npHXOAHM K ypasHeHHIO c oc~HnnATop

HbiM noTeH~HanoM.; 
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/9/ 
rAe _!! H (x) ¢ (X)=e 2 _n __ 

n liHn II 
(J)yHK4HR napa6onH4€:CKoro 4Y'II1HHAPa, Hn (x) - no.nHHOM 4e6blweaa-3pMHTa. ~HAeKC a 0603H848€T BHyTpeHHHe KBaHTOBble 4HCJ1a KBapKa, OnepaTQpbl 'b a , da YAOBJleTBOPRIOT 06b14Hb1M KOMMYT84HOHHbiM COOT-HOWeHHRM: 

+ + I ba 1 (n 1), ba2 (n2 )I= Ida 1 (n1 ), da/"2 )I= i!a1a2i! "f 2. 
KaaAPaTH4Hoe rpaHH4Hoe ycnoaHe $HKCHpyeT a: 

+ + - 4B ~ (b (o)b{n)+ d (n)d(n))rn=-, ~~ a 
rAe 

'n ( lxiS
0 (x)C

0 (x)dx. -BocnonbaoaaawHcb TeopeMo~ aHpHana 

M =2B .;ii , 
aam1weM ycnoar.1e /10/ 4epea ¢>H3H4ecKHe senH4VIHbl M H B 

/10/ 

2 + + -M = 4B ~ (b (n)b(n)+d (n)d(n))rn. /11/ n~1 

§4. BbiYHCflEHHE CTPYKTYPHb/X ~YHKljH~ B O.QH0~1EPHOO MO.QEflH C flHHEnHbiM 3AnHPAHHEM 

B 3TOM p83Aene Mbl Bb14HCJ1HM CTPYKTYPHble ¢YHK4HH, BOcnonbaOeaBWHCb peweH"''RMJ.1 npeAbiAyw.ero paaAena. CTpyKTYPHble (J)yHK4-HH a MewKe onpeAeneHbl Bblpa)f(eHa-teM /7/: 
00 i 0 • ... .. ... • ij M ...., q t -lq(x1-x2) 1..., j w~v =2; .!:odtfdx1dx2e <plfJixl't)Jv(x2'0)Jip>, /12/ 
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rAe \p> - SeKTOp COCTORHHR MHWeHH, HOPMHPOBaHH~H Ha eAHHH~y 

<p\p>=l , M- MaCCa noKOR. MHWeHH; (q 0,q )- 4-HMnYJlbC HaneTaiO

~ero ¢0TOHa. KaK YKa3aHO a/7/,e OAHOMepHOM cny4ae B CHJ1Y co

OTHOWeHHR KannaHa-fpocca AnR BeKTOpH~X TOKOB KOMnTOHOBCKaR 

aMnJ1HTYAa pacceRHY!R Ha AHPaKOBCKOi:1 4aCn1~e· IAC4eaaeT B 6bep

KeHOBCKOM npeAene. no3TOMY Mbl B~4.HCJ1HM cTpyKTYPHYIO (J>yHK~J.110 

/12/ AJ1R CKaJ1RPHbiX TOKOB: 

J'~ :E ij (x,t)Ai q (x,t). 
a a a 

/13/ 

noACTaB~B /13/ B /12/, Bb1Pa3~M CTPYKTYPHYIO <]lyHK~~IO 4epe3 

KBapKOBble nOilR : 

rAe 

x 1; qa(x1,t)S0
_..(x 1 ,x 2 ,t)qa(x2,0)< P\1.\i \P>

-q2(x2,t)Scav.<x2 ,x 1 ,-t)qa(x 1 ,0)<P\Aj ll' \P>+ 

s •••. <xl,x2,t)~lii(xl,t), q(x2 ,0)1. 

/14/ 

nepBble ABa 4JleHa B ¢0pMyne /14/ COOTBeTCTBYIOT BKJ1aAaM BaneHT

HbiX, a TpeTHH - MOpCKJ.1X KBapKOB B CTpyKTYPHYIO ¢YHK~Y110, He

nocpeACTBeHHOe Bbi41ACI1eHY!e AaeT: 
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3a C4eT KOHe4HOCTI-1 WHPHH npoMe>KYT04HbiX COCTORHJ.IIair H 3KCnepHMeHT811bH~X HeonpeAeneHHocreH 3HepreT~-t4ecKaR 8-~yHK~HR AOn*Ha 6brTb crna>KeHa. AnR 3Toro npqae,QeM rayccoecKoe ycpeAHeHHe no 6oilbWOMY 4~CI1Y peaOHaHCOB/V: 
(qo-1iol2 

- . .- L\2 
W(q )" ( dq W(qo), L\» L\En ' /17/ 0 y;TL\ 

/166/ 

MHo>KHTe11b V 2N soaHJ.1K np11 ycpeAHeHHH H npe,QcrasnRer co6oi:1 nnorHOCTb YPOBHeH. 8blnOI1HRR 6bepKeHoBCKHH nPe,QeJlbHbiH nepexOA (q ~oo, ij =Q +Mq) B Bblpa>KeHHH /166/, nony4HM /CM. npHilOli<eHHe/ 0 1 0 

F(fl= 8M II¢ (v2-Mq)-¢
0

(/2-Mq)l2,_2 i I¢ (v2ii+MD-¢ (v2n+M&I 21. 1T 1 n==2 n n-1 
8 TepMJ.1H8X napTOHHbiX ¢JYHKQHH pacnpeAelleHHt/l 2/ pe3YilbTaT npHHHMaer BHA 

M - - 2 f(fJ=-11¢ (-./2-Mq)-¢ (-./2-Mq)l + 817 1 0 /18/ 

/19a/ 

/196/ 

00 -
- 2 + l: I¢ (v2n +Mq)- .p (v2n+MOI 1. n=2 n n-1 . 

8blpa>KeHHR /16,17/ nOI1Y4eHbl 8 CT8Tio14eCKOM npH611H>KeHHH. npH cpaBHeHHI-1 peayilbTaTOB Bbi'-H1CJ1eHio1H CTPYKTYPHbiX <I>YHK4HH B OAHOMepHoH MOAe!lH ~eWKOB C noTeH~HaJlOM B BJ.1,Qe. npRMOyrollbHO~ noTeH~J.1aJlbHOH RM~, npoee,QeHH~X B CTaTH4eCKOM npH611HmeHJ.1J.1, C peaynbTaTaMH, nolly4eHH~MJ.1 Ha OCHOB€ T04HOrO peWeHHR, OKa3aJlOCb, 4TO He06XO,QJ.1MO C,QeJlaTb 3aMeHy apryMeHTa 

/20/ 
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B BbiP8)1(CHJ.1.RX CT8H1'4CCKOfO Cl1Y48R /13,8,9/, 

syeMCR 3TOH 3aMeHoH. 

PaAHYC MewKa onpeAenReTcR paaMepaMI-1 o6nacT!-1 ABJ.1>KeHHR aa

neHTHbiX KaapKoa. XapaKTepHaR o6nacTb ABJ.1>KCHJ.1R MOPCKJ.1X KBBPKOB, 

cooTBeTCTByiD~Hx aoa6Y>KACHHbiM cocTORHJ.1RM cneKTpa ypaaHeHHR Al-1-

paKa c JlL-1Hei1HbtM noTeHt.tHanoM, pacTeT c yeem14CHHeM 3Hepn1H KBap

Koa H pacnpOCTpBHReTCR SHe MCWKa. M~ npeAOOI10mHM, 4TO aepORT

HOCTb HBXOmAeHHR B HB48flbHOM COCTORHI-1H B MeWKe MOPCKHX Keap• 

KOB naA8CT C YBCJ1H4CHHCM pa3Mepoa ~JlyKTYBLtH~ 3TJ.1X KaapKOB 

no rayccoacKOMY aaKoHy: 

21/2 21/22 

P(n,g)=exp[-(<r >n -<r >1 
) Mel. /21/ 

3aBHCHMOCTb p OT e OTpamaeT TOT ¢laKT, 4TO npH e= 0 KBBpKH Ha

XOARTCR Ha MBCCOBOH nosepXHOCTH C J.1MOYflbCOM, paBHbiM HyniD, H B 

CHJlY npHHt.tHna HeonpeAeneHHOCTH AOnyCKBIDT npo~3BOJlbHbiC ~nyK

rya~-- Ito/. 
CAenae 3aMeHy /20/ " noACTaBHB aH3aT~ /21/ a ~YHK~HH nap

TOHHoro pacnpeACflCHHR, OKOH4BTCI1bHO nOllY4HM: 

/22a/ 

/226/ 

§5. 3AKili04EHHE 

B 3Toill pa6oTe Mbl C$OPMYJ1HposanH MoAellb MeWKOB c npoHaeonb

HbtM 3anHPBIDII.IJ.IIM noT6Ht.tJ.IIaJlOM H OOJ1Y4HJ1J.II peweHJ.IIC AJlR OAHOMepHOH 

MOAenH c ni-1HeHHbtM aanJ.~~paHI-1eM a cTaTJ.~~4eCKOM npH6JlHY.<eHJ.1H. B 

ABJlbHeHweM Mbl C06HpaeMCR npOKBBHTOBBTb 3TO peWeHHe KBa3HKJlaC

CH4eCKJ.II, 3TO npeACTaBJlReT J.IIHTepec, TaK K8K T04HOe KBBHTOSOC 

peWeHJ.1C OTCYTCTByeT. 
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QyHK4HH napTOHHoro pacnpe,qeneHH~ /22a,6/, nony4eHH~e a ,qaHHo~ pa6oTe, o6na,qa~T npaBHJlbH~M noae,qeHHeM 8 OKpeCTHOCTH Ma-JlbiX (:(f(.;)~1/() H B 06JlaCTH (,_1;(f(.;} ;;~ 0). 8 CJlellYIOUie~ pa6oTe 
. 

~~~ Mbl nepetf,qeM K H3y4eHHIO peaJlbHbiX TpexMepHb/X CTpyKTypHbiX· ¢YHK41-1H B paMKaX c¢OPMYJlHPOBSHHOH MO,qeJlH, 
ABTOpbl 6naro,qapRT H.Ei.CKB4KOBa, c.r.KosaneHKO VI, A.ll.nHHKeBH4a aa HHTepec K pa6oTe. 

nPHnQl!<EHHE 
B 3TOM npHnomeHHH Mbl nor<ameM, KaK ocy~eCTBHTb npe,qen EibepKeHa B BbiPS>KeHHM /166/. ,llnR 3TOro HY>KHO nolly4HTb aCHMnTOH1KY N+k q 2 nonHHOMa 4e6blwesa-Jlareppa: L (..:l) a npe,qene q 0 ~0<>. 8 CVIIlY n 2 . 

H H3 onpelleJleHHR q1=q
0

+Mf((= -q2
/2pq) 

PaccMOTPI"'M 

lim L~+a-n (N+bv'rh 
N-+OO 

;n. 11 

r,qe n, a KoHe4Hbl H ClJVIKCHPOBaHbl. Bocnonbaosaawl-lcb csoHcTaoM npoH3BO/lHbiX oT noilHHOMa 4e6blweea-nareppa [L~(x)]'=-L~+!1 (x). pa3110>KHM nOJ1J.1HOM no CTeneHRM -JN • nony'-IHM OCHOBHOH 41leH paano->KeHHR: 

N+a-k 
L k (N) -- n-k 
(n-k)' (-bv'N) . 

H , N LNk+a-k(N). 
aHAeM CTapWHH 41leH pa3JlO>KeHHR no nOJlHHOMa ro socnonbayeMCR onpeAeneHHeM (d =a-k)': 

L:+d(N)=_l ~ (k ) (N+<l+k)l Nm , 
k! m=o\m (N+d+m)l 

;n.21 

/.lilR 3TO-

;n.3/ 
k k I rAe <m )= --...:- ~ ,llnR nony'-leHHR acHMnTOTH'-IeCKoH ¢lopMy1lbl YA06Ho m !(k-m)l 

npeACTaBHTb 

~~·- ~ I s ,(N+<l+k)e • 

(N+d +k)! k-m ( k-m-1 ) (k-m) 
(N+d+m)! f=o f-1 k-m-' ;n.4; 

rAe B~) - 4Hcna 5epHyJ1Jll1 nopR,qKa r. noACTa8l1M ;n. 4/ a ;n. 3/ H c,qenaeM HeKoTopbre npeo6paaoeaHHR a cyMMe: 
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r.::,+d (N)~.!.. l: (-1) ( ) l: C -1 Bk-m-f l: r N -r (d+k)' N m ~ 
klm=O m £•0 r=O , 

• k m k k-m(k-m-1) (k-m) f (c) e 

/Oo5/ 

1 k-i k m ( kJ ( k-m-1 ) (k-m) (k-m-i-j ) j 
~ - N l: (-1) B. . (d+k) , 

N....oo k! m=O m · n-m-i+j -1 l-J j 

3AeCb HHAeKCbl i , j peani13YIOT CTaPWI-1e CTeneHH CYMM no HHAeK

CaM £ H r . Mo>KHO noKasaTb, 4To acHMnTOTHKa 4Hcen 6epHynnH 

pasHa: 
p! /Oo6/ 

(p-q)! 

C y4eTOM /no6/ ~ 

f (-1)m ( r )( 
m=O m 

nony4HM 

a+ mb) ~(-1/b' a 
p r,p 

N+d n-i (d+k)i 1 i-j · 
lim L k (N)· N -·="'--- (- -

2
-) a k . . . 

N-+oo j! (k-i)! -1,1-J 

1. LN+d 
lffi k 

N-
(N) ~ 

B~pameHHe /no2/ nocne nOACTaHOBKH /no?/ CBOAHTCR K CfleAy~eMy: 

N+a-n _ _ 0 { [n/2] 1 
( b-2;1< 

lim L n (N+byN) ~(-b.jN) l: --- ---
N~~ ~o (n-2k)! k' 2 

n-t 

--i 1 1 (-..!.)~+tb-(2k+l)}· 
k~o v'N (n-2k4)! k! 2 

BTopolil 4IleH a cKo6Kax HMeeT nopf1AOK Manocn1 1/JN no cpaeHe

HHIO C nepBbiM, KOTOpblc;1 BblpamaeTCR 4epe3 nOlllriHOMbl 4e6biWeea-3p-

MHTa:im L~+a-n (N+b/N) (jN)• H.~-lf-) (-1)0 0 !no8! 

~- ~2 n. 

Aanee AnR nony4eHHR <!>oPMYflbl /18/ Heo5xoAHMo Hcnonb3o<~aTb ;no 8/ 

H $OpMylly tTHPllHHra. 
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PyKonHCb nocTynHna B H3AaTenbCKH~ OTAen 
25 AeKa5pR 1981 roAa. 


