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AKTYaJihHOCTh 

MeTOJl KOHnrnyaJibHOro HHTer·pnpona1rn.H npno6peJI B 

nocJieJlHHe ronu nocTaToqHo rnnpoKoe pacnpocTpaHeHHe npH perneHHH 

3a)laq B caMUX pa3HlilX o6JiaCT.HX qlH3HKH. Eynyqn Bnepaue 

HCTIOJih30B aHHlilM B KBaHTOBOH MeXaHHKe P. <IJeHHMaHOM (1948r), OH 

noJiyqnJI caoe naJihHefirnee pa3BHTHe B pa6oTax M.Kaua (1949r). B 

KaqecTBe annapaTa HCCJie)lOBamrn M8T0Jl . . 
HHTerpnpoBaHH.H HCilOJlb30BaJIC.H P.<IleHHMaHOM 

lllYHKUHOHaJihHoro 

H A. XH6COM IlPH 

IlOCTpoeHHH KBaHTOBOH MeXaHHKH. BonpocaM HCTIOJih30BaHH.H 3Toro 

MeTOJla npH perneHHH ueJioro KJiacca BaJKHlilX 3a)laq KBaHTOBOH 

qlH3HKH TIOCB.Hmenu MHOroqncJieHHlile HCCJie)lOBaHH.H. OTMeTHM pa6oTlil 

E.Xonqia (1952r). H.H.Eoromo6oBa (1970r), M;PHJla H E.CaHMOHa 

(1978r) H ,llJK. rJIHMMa l_f A. ,llJKacpcpe (19.84r). CTOJih o6rnHpHa.H 

o6JiaCTh npHMeHeHH.H B 3HaqHTeJihHOH Mepe CTHMYJIHPOBaJia pa3BHTH8 

npH6JIHJKeHHlilX M8TOJl0B JlJI.H BlilqHcJieHH.H KOHTHHyaJibHlilX HHTerpaJIOB 

no Mepe BHHepa, .HBJI.HiomeHC.H qacTHHM · cJiyqaeM rayccoBoH Mepu. 

nepBUe pe3yJihTaTU B 3TOH. o6JiaCTH BOCXOJl.HT· K pa6oTaM 

P.X.KaMepona (1951r), H.<Ii.reJibcpaH)la, A.C.<IlpOJIODa H 

H.H,qeHUOBa (1958r), B.C.BJia)lHMHPOBa (1960r), T.To6Haca 

(1966r), A.r.KoHxeHMa H B.R.MHpaHKepa (1967r), r.C.<IlHHJiaHCOHa 

(1968r) H JlP, TTpH6JIHJKeHHOMY BlilqHCJ)8HHIO 

1rnTerpaJIOB 

n.A.HHOBHqa 

no rayccoBHM MepaM IlQCB.HmeHH 

KOHTHHyaJibHlilX 

MOHorpaqJHH 

(1976r), A.,ll.EropoBa, n.H.Co60JieBcxoro H 

n. A. HHOBHqa (1985r), H. M. KOBaJibqHKa H n. A. HHOBH'la (1989r). 

TTpH 'IHCJI8HHOM HCCJI8JlOBaHHH 3a)la'I MHOroMepHOH KBaHTOBOH 

MexaHHKH no.HBJI.HeTC.H Heo6XOJlHMOCTh npH6JIHJKeHHOro Blil'IHCJieHH.H 

KpaTHlilX KOHTHHyaJibHlilX HHTerpaJIOB no rayccOBlilM MepaM, tieMy H 

noCB.Hmena HaCTO.Hma.H JlHCCepraUHOHHa.H pa6oTa. 

UeJih pa6orn 

Pa3pa6o-txa 'IHCJI8HHlilX MeTOJlOB JlJI.H npH6JIHJK8HHOro 

Blil'IHCJieHH.H KpaTHlilX KOHTHHyaJibHlilX HµTerpaJIOB no rayccoBHM 

MepaM. 

qHCJieHHOe HCCJI8JlOBaHHe 3a)la'I cTaTHCTH'18CKOH qlH3HKH 

M8TOJlOM KOHTHHyaJihHoro HHTerpHpOBaHH.H C , 
noJiy'leHHHX npH6JI·HJKeHHHX qiopMy JI. 

'{ ~{; ;,-~;: Hti ~; ~)·-:~~ct'"irrt1 
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'i. 5N!;JH,1tffEH&. 1 

HCTIOJib30B aHH8M 



Ii, 

HaytJHaSI HOBH3Ha 

IlonytJeHa HOBaSI COCTaBHaSI npH6JIHllteHHaSI ¢opMyJia ,IlJISI 
KpaTHUX KOHTHHyaJibHUX HHTerpanoB 

KOHTHHyaJibHUH 

no raycCOBOH Mepe, 
nO3BOJISIIOIUaSI 3aMeHHTb HHTerpaJI 

KpaTHoro PHMaHOBoro HHTerpana. noKa3aHa 

npH6JIHllteHHH, nonyqaeMUX no COCTaBHOH ¢opMyne, 

3HaqeHHIO H npoBe.neHa oueHKa OCTaTKa. 

BUqHcJieHHeM 

CXO,IlHMOCTb 

K TQqHOMY 

nnH KpaTHUX KOHTHHyaJibHUX HHTerpaJIOB C BeCOM no 

BHHepa nocTpOeH MHoroMepHUH aHaJior JIHHeHHoro ycJIOBHOH Mepe 

npeo6pa3oBaHHH nepeMeHHOH HHTerpHpoBaHHSI, nO3BOJISIIOIUHH 

3aMeHHTb BUqHcJieHHe HHTerpana C BeCOM BUqHcJieHHeM HHTerpana 

6e3 Beca. noKa3aHa TeopeMa 06 orpaHHqeHHOCTH o6paTHoro 

npeo6pa30BaHHSI B L -HOPMe. 
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BnepBue nocTpoeHa npH6JIHllteHHaSI ¢opMyna .IlJISI KpaTHUX 

KOHTHHyaJibHUX HHTerpaJioB C BecoM no YCJIOBHOH Mepe BHHepa., 

TOqHaSI Ha KJiacce ¢YHKUHOHaJibHUX MHOroqJieHOB TpeTbeH CYMMapHOH· 

CTeneHH. 

BnepBue C noMOIUbIO pa3pa6oTaHHUX B .IlHCcepTaUHH MeTO,IlOB 

BUqHcJieH PSI.Il KpaTHUX KOHTHHyaJibHUX HHTerpaJIOB •no rayccoBOH 

Mepe. IlpOH3Be.neHo qHcJieHHOe HCCJie,IloBaHHe HeKoTopux 

MHoroMepHUX 3a,naq KBaHTOBOH CTaTUCTHqecKOH ¢H3UKH B paMKax 

KOHTHHyaJibHOro no.nxo.na (6e3 npe,nBapHT8JibHOH .IlHCKpeTH3aUHH 

npOCTpaHCTBa - BpeMeHH). 

ITpaKTH'leCKaSI ueHHOCTb 

Pa3pa6oTaHHl:le B .IlHCCepTaUHH 

6e3 BBe,neHHSI 

MeTo,nu Bl:lqHcJieHHSI. 

npOCTpaHCTBeHHO KOHTUHyaJibHUX HHTerpaJIOB 

BpeMeHHOH perneTKU, MoryT 61:lTb ucnoJib3OBaHu ,IlJISI qHcJieHHOro 

HCCJie,noBaHHSI lliHPOKoro Kpyra 3a,naq, perneHHe KOTOpux BHpaxaeTCSI 

qepe3 _KOHTHHyaJibHl:le HHTerpanu no rayccOBOH Mepe, B qacTHOCTH, 

~epe3 KpaTHue HHTerpanu c BecoM no ycJIOBHOH Mepe BHHepa. 

CpaBHeHHe qHcJieHHUX pe3yJibTaTOB perneHHUX B ,nHccepTaUHH 3a,naq 

KBaHT9BoH CTaTHCTHqecKOH ¢H3HKH C .naHHHMH ,npyrHx aBTOPOB, 

npHM~HSIIOIUHX MeTO.Il MOHTe - Kipno ~a ~erneTKax, noK.a3uBae'-r. qTo 
cnoco6, npe,nnollteHHHH B .IlHCCepTaUHH, B PH.Ile cnyqaeB· 
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oKa3UBaeTCSI 6onee 3¢¢eKTHBHUM, T.K. npHBO.IlHT K BU'lHCJieHHIO 

HHTerpaJIOB MeHbllieH KpaTHOCTH H Tpe6yeT MeHblliHX MalliHHHUX 

3aTpaT. 

Anpo6auuH pa6ora 

Pa60TU, noJIOllteHHUe B OCHOBY .IlHCCepTaUHH, .IlOKJia)lUBaJIHCb 

Ha ceMHHapax no BUqHCJIHTeJibHOH H npHKJia,IlHOH MaTeMaTHKe RBTA 

OHHH H Ep~H. Ilpe,ncTaBJieHu Ha .MeQyHapO,IlHOM KOHrpecce no 

BUqHCJIHTeJibHOH H npHKJia.IlHOH MaTeMaTHKe (RIOBeH,EeJibrHH,1988r), 

Ha 1-OH H 2-OH BcecoI03HOH KOH¢epeHUHH no Bl:lqHCJIHTeJibHOH 

¢H3HKe H 

1988-1989rr) , 

npo6JieMaM 

MaTeMaTHqecKoMy Mo,neJIHPOBaHHIO (BoJirorpa,n, 

Ha 5-OM Mex,nyHapo,nHOM CHMnO3HyMe no H36paHHl:lM 

CTaTHCTHqecKOH MexaHHKH (ny6Ha,1989r), Ha 

Mellt,nyHapo,nHOH KOH¢epeHUHH no MaTeMaTHqecKOMY MO,neJIHPOBaHHIO H 

npHKJia,nHOH MaTeMaTHKe (MOCKBa,BUJibHIOC, 199Or), Ha 27-OH 

HayqHQH KOH¢epeHUHH ¢aKyJibTeTa ¢H3.-MaT. H ecTeCTBeHHHX HayK 

YnH (MOCKBa,1991r) a TaKllte Ha MeQyHapo,nHOM KOJIJIOKBHyMe 

11 nH¢¢epeHUHaJibHUe ypaBH8HHSI H npHJIOllteHHSl 11 (Ey,nanemT,1991r). 

Ily6JIUKauHH 

nHccepTaUHSI OCHOBaHa Ha pe3yJibTaTaX 9 neqaTHHX pa6oT, 

ony6JIHKOBaHHHX B BH.ne npenpHHTOB omrn.. lltypHaJibHHX cTaTeR H 

Te3HCOB .IlOKJia,noB KOH¢epeHUHH. 

o61,eu H crpyKTypa ,nHccepTallHH 

nHccepTa·uHSI COCTOHT H3 BBe,neHHSI, Tpex rJiaB H 

3aKJIIOqeHHSI. 06IUHH 061,eM COCTaBJISleT 93 CTpaHHUl:l. nHccepTaUHSI 

co,neplltHT 16 Ta6JIHU, 2 PHCYHKa H CITHCOK JIHTepaTypu ( 77 

HaHMeHOBaHHH). 

co,nep:s:aHHe ,nHccepTauHH 

BBe.neHHe co,neplltHT B ce6e 063op_pe3yJibTaToB, nonyqeHHHX 

B TeopHH npH6JIHllteHHOro BuqHcJieHHSI KOHTHHyaJibHUX HHTerpaJIOB, 

onHCaHa CTPYKTypa H npHBe,neHU KpaTKOe co,nepxaHHe H CBe.neHHSI 

3 



06 anpo6aUHH nHccepTaUHOHHOH pa60TH. 

rnaBa 1 nOCBHmeHa nocTpoeHHD COCTaBHOH npH6JIHXeHHOH 

c!>OPMYJIH nnH KpaTHHX KOHTHHyaJibHHX HHTerpaJIOB no rayccOBOH 

Mepe. 

B §1.1 conepxaTCH onpeneneHHH TeX noHHTHH, KOTOpue 

6ynyT HCnOJib30BaTbCH Ha npOTHEeHHH Bcero nocnenyDmero 

H3JIOEeHHH. 3necb xe npHBOnHTCH pnn YTBep~eHHH H3 TeopHH Mep, 

Ha KoTopue cymecTBeHHO onHpaDTCH nony'leHHHe B nHccepTau1rn 

pe3yJibTaTH. 

B §1.2 nocTpoeHa COCTaBHaH npH6JIHE8HHaH cpopMyna 

TP8Tbe8 cyMMapHOH CTeneHH TO'IHOCTH nnn KpaTHOro 

KOHTHHyaJibHOro HHTerpana no rayccOBOH Mepe. 

Onpe~eJieHHe. HHTerpaJI ne6era, nocTpoeHHHH Ha neKapTOBOM 

TIPOH3BeneHHH nOJIHHX cenapa6eJibHHX MeTpH'leCKHX npocTpaHCTB 

x"'=X· ... ·X no neKapTOBOMY npoH3BeneHHD rayCCOBHX Mep µ, 

Ha3HBaeTCH m-KpaTHHM KOHTHHyaJibHHM HHTerpaJIOM no rayccOBOH 

Mepe H o6o3Ha'laeTcH 

I .1~'.I F(x, ••• ,x )dµ(x) .•. dµ(x) = I F(x)dµ<ml (x) (1) 
1 m 1 m 

X X Xm 

TeopeMa 1. nycTb F (x , ••• , X ) HHTerpHpyeMHH no neKapTOBOMy 
1 m 

npOH3BeneHHD rayccoBHX Mep µ Ha x°' cpyHKUHOHa·JI. Torna 

npH6JIHXeHHaH cpopMyJia 

rne 
/' •. i ! i 

J F (x) dµ !ml (x) 

x"' .. 
(2rr)-N/

2I exp{-(i
1 

(u
0

l ,u
1
ll) }x 

. RN . 
m 

[ ( l ) (I l (ml 
x 1- b L{ 1} . F (:E (x = o, u ) , ••• , :E (x = o, u ) ) + 

l 11 ' mm . 
I =1 

m 

. .· { . . (ll 
+\'bL F(:E(x=O,u ), ••• , L I x 1 1 

I= 1 I 

-~ (ll (ml }] I:1(x/vo
1 

,u ),.~·,I:m(Xm=O,u !) du+ RN(F), 

(I l (1) · :E (x , u ) . = x - s (x ) + U. (u ) , 
I I I n I · n 

I I 

4 

(2) 

,l.. 

-~ 

du 
nl 

du(tl···du<ml, S (x) = l (eJ,x1)iieJ6 
nl I J =1 

m n 
l ' 

.U (u< 1l) = Iu 0 le 
0 1 J=l J J 

N = l n1 
I =1 

TO'IHa nJIH cpyHKUHOHaJibHHX MHOroqJieHOB TpeTbeH cyMMapHOH 
CTeneHH Ha x"'. 

TTpH6JIHX8HHH, noJiy'leHHHe no cpopMyJie (2), cxonHTCH K 

TO'IHOMY 3Ha'leHHD npH CTpeMJieHHH Bcex 

6ecKOHe'IHOCTH. 3TOT cpaKT ccpopMyJIHPOBaH 

cnenyDmea TeopeMH. 

n ( i=l, 2, ••. , m) K 
I 

H noKa3aH B BHne 

TeopeMa 2. nycTb nJIH nO'ITH Bcex VER, OTHOCHTeJibHO Mepu µ(v) 
HMeeT MeCTO cxonHMOCTb 

S (p(v)) ~ p(v) npH n~ m , i=l,2, ••• ,m 
n I 

I 

nycTb. nanee F (x) - HenpepHBHHH Ha x"' cpyHKUHOHaJI. 

ynoBJieTBopsrnmHH IlO'ITH BCDny Ha x"' ycJIOBHD 

IF(x) I :s g( A1 (x ,x), •••. ,Am(x ,x) 
1 1 m m 

rne Ak(x ,x )- HeOTPHUaTeJibHHH KBanpaTH'IHHH c!>YHKUHOHaJI BHna k k 
CX) 

Ak (x, x) I 7: (X ,e )~
2 

k I H 

l = 1 
CX) 

I 7: < "' , 71 ~ o, i=l,2, ... 
I= 1 

g(x)- Hey6HBaDmaH no BCeM nepeMeHHHM, noJIOXHT8JibHaH c!>YHKUHH, 
TaKaH 'ITO 

II 
XmR 

1 k k 
g ( A (xl,xl), ••• ,A (p(v) ,p(v))+A (xk,xk), •.• , 

Am(X ,x)) dv(v) dµ<ml (x) < m 
m m 

Tor;na 
RN(F) ~ 0 npH nl➔ ."', i=l, 2, ... ,m. 

B §1.3 noKa3aHa TeopeMa, KOTopaH no3BOJIHeT oueHHTb 

CKOPOCTb cxonHMOCTH npH6JIHXeHHH, nonyqaeMHX no cpopMyJie (2) . 

. TeopeMa 3. nycTb HHTerpHpyeMHH no Mepe µ• (mtx) cpyHKUHOHaJI 

F(x) npencTaBHM B BHne 

rne P
3 

(x) 

CTeneHH, a 

F(x+x
0

) = P3(x) + r(x;x
0

) 

cpyHKUHOHaJibHHH MHoro'IJieH TpeTbeH CYMMapHo8 
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m 

I. n l 2 [ { l O O} r(x;x
0

) I ::s (A (x
1
,x

1
)) c

1
exp c

2
A (x

1
+x

1
,x

1
+x

1
) + 

1=1 

+ c exp { cA1 (x0 ,x0
)}] 

3 2 l l 

r,ne A1
(x ,x) Te JKe, qTo H B TeopeMe 2, 

l l 
XO - (pHKCHpOBaHHa.H 

(i=l,2,3) TQqKa H3 x". cl - nonOJICHTenbHble KOHCTaHTbl 

! - (l) > - • -
2 

c
2
,k - O, k - 1,2, ••• , 1. - 1,2, ••• ,m 

"' 

I U) • _,-. 2 < • '1 a < "' , ( e , v mp (v) ) - a , a , v e R 
k k k k k 

k =1 

Tor.na ,nm1 norpemHoCTH cpopMynu (2) cnpaBe,nnHBa oueHKa 
m "' ,. "' 

RH(F) = 0( n1 <I ,t>2) + LO( <I ,tak)2) (3) 

k=1 1=1 k=n +1 
l 

B §1.4 cxo,nHMOCTb npH6nmICeHHR, nonyqeHHblX C 

HCnonb30B aHHeM cpopMynu (2), K TQqHoMy 3HaqeHHIO 

npoHnnIOCTPHPOBaHa Ha npHMepe BI,lqHcneHH.H MO,nenbHoro 

(6epymeroc.H aHanHTHqecKH) HHTerpana no ycnoBHOR Mepe BHHepa. 

nonyqeHHble qHcneHHble pe3ynbTaTI,1 ,neMOHCTPHPYIOT npem,1ymecTBO 

nonyqeHHblX COCTaBHblX cpopMyn nepe,n HeCOCTaBHblMH, nocKORbKY 

nepBble HMeIOT 6onee llIHPOKYIO o6naCTb npHMeHeHH.H H o6ecneqHBaIOT 

nonyqeHJe 6onee ToqHux pe3ynbTaTOB. 
.•• I 

rnaB·a 2 nocB.HmeHa nocTpoeHHIO npH6nHJKeHH08 cpopMynu C 

BeCOM .n:n.H •.icp_aTHblX KOHTHHyanbHblX HHTerpanoB no ycnoBHOR Mepe 

BHHepa. 

E.n.~H,nKOBblM, ro.ro.no6aHOBblM H O.B.CH,nopoB08 6uno 
nonyqeHO ceMe8CTBO npH6nmKeHHblX cpopMyn ,nn.H o,nHOKpaTHblX 

KOHTHHyanbHblX HHTerpanoB 

I = J P(X) F(x) 

co 
r.ne P(x)- BeCOB08 cpyHKUHOHan BH,na 

1 

d .x 
w 

P(x) = exp { I [ p(t)x
2
(t) + q(t)x-(t)] dt } 

0 

p(t) , q(t) EC [0,1] 

(4) 

nocTpOeHHe 3THX cpopMyn OCHOBblBaeTC.H Ha CB08CTBax RHHe8eoro 

npeo6pa3oBaHHH x(t) ~ y(t) , 3a,naBaeMoro cooTHomeHHeM 

y = X + Ax , (5) 

6 

1 
l 

~ t 
i J 

\} 
' ' 

1 

A x(t) = (1-t) Ja(s) x(s) ds B(s) EC [0,1] 

0 

npeo6pa30BaHHe (5) B3aHMHO o,nH03HaqHQ .OT06paJKaeT npocTpaHCTBO 

c caMo Ha ce6.H. 06paTHoe npeo6pa3oBaHHe HMeeT BH,n 

1 

x(t) = ~ y(t) = y(t) - ~(~) JB(s) W(s) y(s) ds (6) 

0 

r.ne 
t 

W(t) = exp { I (1 - s) B(s) ds} 

0 

B qacTHOM cnyqae nocTOHHHblX K03<P<PHUHeHTOB 

p(t) = p =canst, q(t) = q = canst 

HaH6onee qacTO BCTpeqaIOUleMC.H B npHno:llCeHH.HX. Ba:llCHI,IM CB08CTBOM 

nHHeRHoro npeo6pa30BaHHH (6) HBnHeTCH era orpaHHqeHHOCTb. 

YcTaHoBneHHIO 3Toro cpaKTa H n_OCBHmeH §2 .1. 
A 

TeopeMa 4. llnH nHHeRnoro npeo6pa3oBaHHSI A, 3a,naBaeMoro 

COOTHOllieHHeM (6) C nocTOSIHHblM K03<P<PHUHeHTOM p(t) = p ::5 rr2;2 

HMeeT MeCTO oueHKa 
A 

II A x !~ ::s f3 I x II~ , x eC 
2 2 

r,ne 

f3 = 1 + w + 2 vw; 

W = ( sin \"2p r4 

( \"2p cos v'ip- sin \"2p) \ 

[ 
sin 2 ""2D~ 

X 1 -
2\"2p 

o6o6meHHoro Ha MHOroMepHI,18 cnyqa8 B §2.2 Ha OCHOBe 

nHHe8Horo npeo6pa30BaHHH (5). .nnsi KpaTHOro KOHTHHyanbHOro_ 

HHTerpana no ycnoBHo8 Mepe BHHepa 

X 

C BeCOM 

I = J P(X) F(X) 

cm 

d .x 
w 

(x, ••• ,x) 
1 m 

d .x = d .x
1 

d .x
2 w w w 
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1 

P(x) - exp { ~, J [ P,(t)x:(t) + q,(t)x,(t) ] dt} 

0 

pl(t),ql(t) e C [O,l) nnH Bcex i=l,2, .•• ,m 

IlOCTpoeHa npH6JIH~eHHaH cpopMyJia c BeCOM. 
1 

I "' exp { - ¼ t,Jc1-s) B,(s) ds} exp { j 
m 1 

~1 I L:(t)dt }x 

rne 

0 0 

1 

x.:, f JF(a\,···,'1'1(v)+G\(·), ••• ,a:m) 

1=1 
-1 

I\ 

'111 (v, . ) Alp(v,·) = fl(v,·) - o-l(v,·), 

f
1
(v,t) 1-t 

sign v w <t> 
I 

o-
1 
(v,t) = 

mln{v,t.} 

[ 1 + J Bl (s) WI (s) 

0 

{

signv,t~lvl 

o ,t> lvl 

nnH Bcex i=l,2, ••• ,m, a HMeHHo noKa3aHa cnenyDmaH 

TeopeMa 5. IlpH BHilOJIHeHHH CJienyDmHx ycJIOBHH: 

Bl(s) -perneHHe nHcpcpepeHUHaJibHOro ypaBHeHHH 

dv 

ds ) 

' 2 2 (1-s) Bl (s) -(1-s) Bl (s) - 3 Bl (s) = 2 pl (s), s e [0,1) 

C HaqaJibHHM ycJIOBHeM 

W
1 
(t) 

t 

B
1
(1) = -2/3 p

1
(1) 

t 

exp { J (1-s) B1 (s) 

0 
t 

ds} 

a: (t) = J L (s) 
I I 

ds - - B ( s) W ( s) 1-t J W (t) I I 
I 

0 0 
s 

[ I Li (u) du] ds 

0 

8 

X 

(7) 

t 

L ( t) = J [ B ( s) W ( s) H ( s) - q ( s) ] ds + c 
I I I I I 

0 1 1 

H (sf = J q (u) l-u du 
I I W (u) 

I 

, I L
1 

(u) du = 0 

s 0 

npH6JIH~eHHaH cpopMyJia (7) TQqHa nnH JID6oro cpyHKUHOHaJibHOro 

MHOroqJieHa TpeTbeH cyMMapHOH CTeneHH Ha~-

B §2.3 cpopMyna (7) IlPHMeHHeTCH npH npH6JIHEeHHOM 

BHqHcJieHHH HeKoToporo MoneJibHoro HHTerpana. 

fJiaBa 3 IlOCBHmeHa qHcJieHHOMY HCCJienoBaHHD HeKOTOPHX 

3anaq MHOroMepHOH CTaTHCTHqecKOH qJH3HKH C IlOMOmhD MeTona 

KOHTHHyaJibHOro HHTerpHpOBaHHH. nonyqeHHHe cpopMyJIH IlPHMeHHJIHCb 

npH BHqHcJieHHH 3HeprHH OCHOBHOro COCTOHHHH H BOJIHOBOH cpyHKUHH 

n-MepHoro rapMoH1-1qecKoro ocuHnmITopa ( §3 .1), MO.lleJIH Kano,llxepo 

(§3.2) c raMHJibTOHHaHOM 
n 

8
2 

\' 1 2 \' 2 \' -2 
H = - L -- + - w L (x -x ) + g L (x -x ) 

k = 1 . 8x2 2 I < j I , j I < j. I j 
k 

w,g - 3anaHHHe KOHCTaHTH CBH3H. 
IlpoBeneHHOe cpaBHeHHe qHcJieHHHX pe3yJibTaTOB C TQqHHMH 

3HaqeHHHMH, a BO BTOPOM cnyqae H C pe3yJibTaTaMH, npHBeneHHHMH 

B pa6oTax npyrHX aBTOPOB, Il03BOJIHeT cnenaTb BHBon O BHCOK08 

3cpcpeKTHBHOCTH 

MeTonoB. 

pa3pa60TaHHHX B nHccepTaUHH npH6JIHEeHHHX 

B 

qacTHU 

§3. _3 qHcJieHHO 

B Hnpe aTOMa 

Hccnenyeicri 3anaqa O B3aHMO,lle8CTBHH 
. . 

TPHTHH (3a,llaqa o · "TPHTOHe"Y. 

COOTBeTCTByDmee ypaBHeHHe HMeeT BHn 
, 1· •i 

3 f\.2 

{ ~I:-·' 
k=l · 2mk 

'lt'(Xl ,X2,X3,f3) 

82 

8X
2 

+ l V(r. ) ·} 
k I <j lj 

··a,i,· . 
✓, (X ,X ,X ,(3), 

8(3 1 2 3 . ~ , 

C noTeHUHaJIOM 
2 

. . r 
V(r) = -51.5 exi;( - - ) MeV, b = 1.6 F 

b2 
,IlaHHaH 3anaqa He HMeeT ToqHoro perneHHH H npencTaBJIHeT 

6oJiblliOH npaKTH~eCKHH HHTepec. Ee npH6JIHEe~HOMY perneHHD (B 

,,. 9 



qaCTHOCTH, nuqHcneHHIO 3HeprHH OCHOBHOro COCTOHHHH) nocnHmeHU 

MHOroqucneHHUe ny6nHKaUHH. BuqucneHHe 3HeprHH OCHOBHoro 

COCTOHHHH TPHTOHa npoH3BO.llHJIOCb B .llHCcepTaUHH C npHMeHeHHeM 

nonyqeHHUX npH6nuxeHHUX ¢opMyn. PejynhTaT pacqeTa xopomo 

cornacyeTCH C H3BeCTHUMH H3 .llPYrHX pa6c>T .l{aHHUMH, npH 3TOM 

cqeTHOe npeMH OKa3anocb MeHblliHM no cpanHeHHIO C npeMeHaMH, 

IlPHBe.lleHHUMH B 3THX pa6oTaX. 

B 3aKn10qeHHH npHBe.l{eH nepeqeHb OCHOBHUX pe3ynbTaTOB. 

OCHOBHUe pe3yJibTaTU 

1. Pa3pa6oTaH 3¢¢eKTHBHU8 MeTO.ll npu6nHXeHHoro nuqucneHHH 

KpaTHUX KOHTHHyanbHUX HHTerpanon no ray econ UM MepaM. 

nocTpoeHa cocTanHaH npu6nmKeHHaH ¢opMyna, ToqHaH Ha Knacce 

¢YHKUHOHanbHUX MHOroqneHOB TpeTbe8 CTeneHH. C¢opMynHpoBaHU H 

.llOKa3aHU TeopeMU O CXO.llHMOCTH annpOKCHMaUHOHH08 ¢opMynu K 

TQqHoMy 3HaqeHHIO H 06 oueHKe OCTaTKa. 

2.npoBe.lleHo Hccne.llOBaHHe nHHe8Horo npeo6pa3onaHHH nepeMeHHo8 

HHTerpHpOBaHHH. 6naro.l{apH KOTOpoMy 0.llHOKpaTHUe HHTerpanu C 

BeCOM no ycnOBH08 Mepe BHHepa y.llaeTCH npe.l{CTaBHTb BBH.lle 

HHTerpana 6e3 neca. noKa3aHa TeopeMa 06 orpaHuqeHHOCTH 

o6paTHOro npeo6pa30BaHHH B L -HOpMe. nocTpOeHa npH6nHXeHHaH 
. 2 

¢opMyna c BeCOM TpeTbe8 CTeneHH TQqHQCTH .l{nH KPaTHUX 

KOHTHHyanbHUX HHTerpanoB no Mepe BHHepa. 

J.nonyqeHHUe npu6nHXeHHUe ¢opMynu npHMeHeHU n .llHCcepTaUHH npH 

nuqucneHHH HeKoTopux Mo.nenhHUX HHTerpanon H .llnH qucneHHoro 

uccne.llOBaHHH PH.Ila 3a.llaq KBaHTOB08 CTaTHCTHqecK08 ¢H3HKH, a 

HMeHHO npH nuqHcneHHH KBaHTOBOMexaHHqecKHX xapaKTepHCTHK 

(3HeprHH OCHOBHOro COCTOHHHH H nonHOBaH ¢YHKUHH) m-MepHoro 

(m=2, 3) rapMOHHqecKoro OCUHnnHTOpa H 3HeprHH OCHOBHOrO 

COCTOHHHH Mo.nenH Kano.l{xepo. CpanHeHHe qHcneHHUX pe3ynbTaTOB C 

TQqHUMH 3HaqeHHHMH (r.lle 3TO B03MOl[HO), H C pe3yJibTaTaMH, 

npHne.neHHUMH B pa6oTax .llPYrHX aBTOPOB .ll8MOHCTpHpyeT BUCOKYIO 

3¢¢eKTHBHOCTb nonyqeHHUX npH6JIHl[8HHUX ¢opMyn. 

4 .npu6nH%eHHO BUqHcneHa 3HeprHH OCHOBHoro COCTOHHHH TpHTOHa 

(3a.l{aqH O B3aHMO.lle8CTBHH qacTHU B H.llpe aTOMa TPHTHH). 

nonyqeHHU8 qHcJieHHU8 pe3yJI~TaT cornacyeTCH c .l{aHHUMH .llPYrHX 

aBTOPOB. npoBe.l{eHHOe COilOCTanneHHe cqeTHOro BpeMeHH no3BOnHeT 
10 

cnenaTb BUBO.ll O BUCOK08 3¢¢eKTHBHOCTH pa3pa60TaHHoro B 

nuccepTaUHH npu6nuxeHHoro MeTOna. 
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