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Pll - 12519 
IHAKOB E.n., no6aHoe D.D. 

0 HeKOTOPWX anropHTMaX 4HCI1eHHWX paC4eTOB B HellOKallbHOH 

MOAellH KBapKOB 

Paapa6oTaHa MeTOAHKa BW4HCI1eHHR MHOrOMepHWX HeC06CTBeHHWX HHTe

rpanoe AnA paC4eTOB ~H3H4eCKHX np04eCCOB C y4aCTHeM 6apHOHOB B paMKaX 
HenoKallbHOH MOAellH KaapKos. HHTerpanw c 6ecKoHe4HWMH npeAenaMH BW4H
CI1ROTCR C 3aAaHHOH T04HOCTb~ no MeTO~Y yCe4eHHR C npHMeHeHHeM anocTe

pHOpHOH o~eHKH. O~eHKa nOAWHTerpanbHWX awpa•eHH~ c HY*HO~ acHMnTOTH
KOH npOH3BO~HTCR C HCnOnb30BaHHeM TeOpHH BW4eTOB. 4HC~eHHOe HaXO*Ae
HHe HHTerpa~OB ocy~eCTB~ReTCR C nOMO~b~ npRMOrO npOH3BeAeHHR KBaApa
TYPHWX ~PMYn CHMncoHa. TeopeTH4ecKaR o~eHKa npeAenoe HHTerpHpoeaHHR 
npHBO~HT K paayMHWM speMeHaM C4eTa Ha 38M, 4TO no3BOnReT HCnOnb30BaTb 

ee AnR 4HCneHH~X paC4eTOB. 

Pa6oTa swno~HeHa B na6opaTOPHH BW4HC~HTe~bHOH TeXHHKH H aBTOMa

TH3a4HH OHRH 

Cool5weHKe 015bellKHeHHOl'O KHCTKTyTa swepHbiX KccneaoeaHKA • .Uy15Ha 1979 

Zhidkov E.P., Lobanov Yu . Yu . 

On Some Algorithms of Numerical Calculations in 
Nonlocal Quark Model 

Pll - 12519 . 

The methods of computing of the multidimensional non-own inte
grals for the calculation of physical processes with the participa
tion of baryons in the framework of nonlocal quark model is elaborated 
The integrals with infinite limits are calculated with set accuracy 
by means of truncation using aposterior estimation. The estimation 
of integral expressions with necessary asymptotics is obtained with 
the use of deduction theory. Numerical calculation of integrals is 
carried out by means of direct multiplication of Simpson formulae . 
A theoretical estimation of integration limits leads to the reasonable 
computing time , that allows to use it to numerical calculations . 

The investigation has been performed at the Laboratory 
of Computing Techniques and Automation, JINR 

Communication of the Joint Institute for Nuclear Research . Dubna 1979 

© 1979 06f>eJlRH8HHIJII RHCTR'f'YT Jlll8pHIJJC RCCil8JlOBIJHR/I /1y6HB 

I. BBe.neHRe. 

C.OBpeMeHHB.II KBap\(OBB.II TeOp.i!Jl yoneUIHO OIIHOHBaeT RMell!IIHeOJI BKCne
pRMeHTaXhaHe .naHHHe. OoHOBHol TPY.AHOCTLD B paSBHTKR .naHHol reopRa 
JIBJIJieTCJI TOT \flaKT, 'ITO KBapKa SKCUepRMeHTaJil>HO He Ha6Jlll,naDTCJI. B 
CBJISH 0 BTHM BOSHRKnO 6o;n,moa KOAa'leCTBO MO,ne~el, UHTa~XCJI 
o6hJioHRTL n~apo.ny "y.nepxaH.I!Jl" KBapxa. 06~el 'lepToA Ta&ax Mo.ne~eA 
JIBJIJieTCJI npe,nnO~OXeHHe, 'ITO KBBpK cy~eCTByeT KaK \llaSH'16CKaJI 'laC
THUa, HO He pO~SeTCJI COr~aCHO KBKOMy-TO MeXBHHSMy. 

B pa6oTax YI,2/ 6~a B~HHyTa a;n,TepHaTHBHaH ranoTesa: KBapK 
He cy~eCTByeT KaK 06H'IHB.II 'laCTHUa, a JIBJIJieTCJI TaKRM KB8HTOBOU0-
~6BHM 06LeKTOM, KOTOpul MOXeT HaXO,nHTLCJI AamL B BRp/l~bHOM COCTO
JIHKR. B paMKaX KBaHTOBOI TeOpKR UOJIJI y,na~OCL HaiTH '1'8KI!6 "'laC
THUH", HasBaHHHe BHpTOHBMH, ~ KOTOpHX, BO-nepa~, llOJIJI, OIIHCH
Ba~e HX B CB060,AHOM COCTOJIHHH, TO~eOTB6HHO p8BHH HYJlll (T.e. 
BHpTOHH He cy~eCTBYDT B CB060,nHOM OOCTOJIHKR) H, BO-BTOpUX, npa
'IHHHB.II \lJYHKUHJI I'pRH8 HeTpRBHaJil>H8 (T. e • IIXptOHii cy~eCTBYM TOJil>
KO II IIHptyaR&HOM COCTOJIHHH). 3TH BHPTOHW, none KOTOpiiX OiinO no
crpoeao C HCnon&3011aHH8M M8TO~OB H8BOX8nLHOI KllaHTOBOI TeOpHH 
nona, pa311HTWX II /J/, HBnSDTCJI peaRbRKUH npereH~8HTaMH Ha pona 
KBaJlKOB. 

121 
Kax noxasaao B , npe~araeMaH Mo,ne;n, onoco6Ha yonemao ona-

OHBaTL \lJHSR'16CKI!6 npoueOCH M630HHOI \lJRSRKI! HRSKI!X SHeprzl. EHnH 
paccMorpeHw oa;n,awe, c~a6we a a~exrpoMarHRrawe pacna.nu MesoaOB, 
BH'IR0~6HH llOITpaBKI! K MaOCBM nceB~OCKaJIJipHHX H B6KTOpHHX M8SOHOB 
H npx sroM no~'leHo xopomee ooBnB,neHRe o axcnepRMeHTOM. 

Cne.nyD~ WBrOM B H9Y'I8HRH ,naHHol MO,ne~ B \lJRSa&e ~OHOB JIB
JIJI6TOJI BIUU:r<leHRe 6SpHOHOB B pSCCMaTpRBaeMyD OXeMy. B HSCTOJI~el 
pa6ore paspa6aTHBaercH Mero.naxa BH'IHc~eHHB aexoropux THnH'IHHX 
aarerpanoB, aaxo~eHHe xoropux Heo6xo,nRMo npa pacqeTax \lJBSH'IeoKHx 
npouecooB c Y'lacraeM 6ap,oaoB. Coo~eToTBy~e \flRSH'IecRBe pesy;n,
rarw as~oxeau B pa6orax 4,5/. 

2. iloCTSHOBRS SS.AS'I. 

Kax noxasaao B /
4
/, pac'ler .naarpBMMu ~eiHMaaa, .nsD~el B&.na.n 

B llOITpaBKH R MaCOSM B ORT6'1'6 6SpHOHOB, llPKBO,nHT R He06XO,nHMOOTH 
BH'IMC~eHHJI HHTerpanoB Ba,AS: 
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~c-f}j,k,e =- ..i.., ( ci\r J; w x: (11~0 · X~c"~~)· x:cor~o j ~-(ml)z ; 
s,,.,t. 4H l P- 2 

Jc')j,K,t =:.i. (cl'trei.prri(WJ icv,'f)X.I((11~f)X.e(~()l ' (2.I) 
S,CJ.,1:. 4rr' } P'R 5 tt. l. p~=(:mL/ 

rAe . e f l [ } • 2. J,K, =-t~.2,3 1 ; s,~,'t.-= ~.2 , 

L, f - napaMeTpli MO.Ue~. m - cpe.I{RRR no OKTeTy Macca; 

x;c11,'l)= 4~2 Jcl4p eos (rjp1) eiptr.- 7.,pz i 

X\IT~O=..!... (,lp i(p11). ~~~(~QJ.eiptr- 7 .. Pz 
2. ) 411'1 ) Vii' .[pi' . (2.2) 

IlapaMeTp 7~ =to, 9; I, o; I, I} y~HT!i889T aapyweHHe SU(3) - CIIM

MeTpHK (OM,/4/), 
np.a pac~ere ~eiHMaHDBCKRX ~arpaMM ~e;TORHHX pacnSAOB 6apaoaoB 

He06XO,nHMO BuqRCJISI'l':& WiTerpaRH BRAS (CM, 
5
/): 

R - [ d4p cA~p ~ ( 1 ( 'l .. ) j- j 1 11i ~. P.t+P1), P, (2 . 3) 

(j=f, ... H), 
rAe 

f~ = A(P/) · A(CP,+~)')[B(P1,)+f~l oo~~P;)] 
/5/ 1 

II T.,I{.(CM. ), 

(2.4) 

SAec:& -P~ 
A (P1 ) = ~o~ (fR) · e , 
B (P .. ) = 'inr. (f/?) . e_pz 

~ 
BwuacJllleMHe ~llsH~ecK!le BeJlll'laBiil RBJIJIDToa JIBaeAH!iMil KDM6Hll8UHJU

MK HH'l'erpa~OB. TO~HOCTb BuqllCJiefWl llHTerpMOB (2.I) ll (2,3) MD

&eT COCTaBJUlT:& 5%, nDCKO~RY TO~HOCTb COB0a,I{8H&R TeOp8Til~ecKa 
R~eHRiiiX Be~~H C COOTBeTOTBYD~ KN axcnepKM8H'l'8~BHYI 31l8~e
JWDlll nopJI,AKa ID-20% RBJUie'!'oa BnoJIHe YADBJleTBop.llteJIJollol aa A&HHOM 

arane pasBRTIR MOAeJlll. 

3. Bli'IRo~eHJte aaTerpaJIOB una (2,I). 

C noMo~D o6~aol npoue~p!i aH'l'erpapoBaHM nG 4-Mepaouy asKnR-
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AOBY npocTpaHCTBY B C~epa~eCKaX KOOp,l{aHBTBX KHTerpaRH (2.I) NOryT 

6I:.l'l':& CB9,1{9H!i K 
. 00 

(~) J,K. ~ \ 2 I (ZJt) . I( t 
:1 ,. t -"-- X1 ceC') . x (t'~) · X ri•oott 

S, '} I 't. 0 ~ S I i t I '1. I t 

"1 C•J i,K,e oe\tzi2('nt) j, K z e • 
J 5 a t. = , Xs(t,O · Xa(t,O · Xt(t,~)olt. 

, ,.. 0 ~ l" 

(3.I) 

CoBeprneHHo aHa~ora~ao: 

- 1 t' x: (11: f) : ~ t 2 Co4 (~i) i " 'J, ~IJ'i) clt, 
0 e 

x;'(11,'0= ft'fi,(~t)e-1" :Jz(trtJ cU .. 
(3.2) 

0 1)' 

3,Itec:& ~}y(:t) II I.,(J.) - WRKIUUl EecceJISI 11 MO,ll.llqJilllHPOBaHH&e !iJYHKnHK 

EecceJIJI COOTB8TCTB8HHO; 2): ~L , 

MHTerpaRH (3.1) MOryT 6RT:& BuqRc~eHH C sa,I{BHHOH TO~HOCT:&D £ 
nyTeM HHTerpapoBaHHR oT 0 AO T, rAe T oueHRBaeTCR HS yo~oBHH, ~To-

6& OT6paC!i88eM!iH OCTBTOK Of 6~ M9H:&We ej2. ~ STOH ue~ Ke06-

XO,I\HMO HalT II BCIIMnTOTKKY x: (ll':l) npa tr ~ 00 , I\aK HeTpy)UlO BH,I{eT:&, 

Henoope,I{CTBeHHBJi OUeHKa B!ip8llteHH1!: (3.2) no MO,I{y~D npHBO~'l' K BCHM

llTOTHKe Ytr3_, , ~To ae ABeT BOSMOlltHOCTH HaiTH T as yc~OBM 

I &TIE% 
TaK KaK npH !-.- I/!) Bospacraer nponopUJIOHMI>HO e~a . JLml 
npe06P,830B8HM (3.2) BOC00~3Y8MCR npe,I{CTBB~eHJteM !IJyHKUU Eecoe-
ng /67: <><> 

... ~ z 2. f'x• .!;i._ ~ ol"t. 
'J,.Jjx) = j__ exp ( 2 21.1. ) u.,...., ' (3.3) 

21( -00 

r,l{e U.= K+ i.'Z.. ; Rtr>-I, K- npO.Il3BO~HO. 

C y~eTOM (3.3) noc~e HeKO'l'OpliiX npeo6pa30B8W AJISI x; (11: ~) no~a-
8M 11. .. -.;.-x; (tr:f) = e 1(

1" ( v~ + vl + v~ + v") ' (3.4) 

rAe 
.,.., :i.(u+~) 

1 \ 2 z7., oVt. , .. -- e .. \2. ~ 't:r7:__ ((,(•if .. 
- II:~) 

~z J t(ut if" u. ch _ _ _ e lli ) , ~- 16n-1;: __ (u-1- *) 
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.,... 2 ~l l.t r tz 

V3 = 3::~~ leHu+~~~-H~)~t. ;If?., ·(-~.~-.. ~-2~-) ~~e. ~t~(u+~)olt]oh .. ' 
( -- 2~ 0 

\/, 
3f ( ~(u+~) u -9-· v-u+_u~-,-){ jf ut,_ • } 

It"'- -1 ) e. · (ut ~)3 ·.e. 21" e lfMu+"q)olt dt · 
-f6JT7., -.... 'l'l 0 

aaTerpaJW ~ R V
2 

6epy'l.'C.fi TO'IHO. B C8MOM ,D;eJie, H3 COO'l.'HOme
HJUI /6/ 

'fe.xp [.i. (I.(+ !L.l.J] d.lL - 2Ji · -~1--1 2. 2.7 (ut-~)"+I - 21": r (r+1) 
-- '21 

CJie,D;y6T, 't'l.'O 

~ = 4~.1. ' 

~2. ( l)' '- ) 
v2. = 161: · 8t .. -i . 

,lJ,.rui H~Oli,Il;6H.il.fl V3 npeo6pa syeM ero K BJI.nY 

3 i - (~~t·) 
\1. = _\_ { e t,7., . F (t) olt 
3 32lT ~ ~ } 3 ' 

t" 0 

r,~~;e 

"" i. . i. 0 
F.: t .. ( e-r(t-tf!>)-(t·<r--> [ .{ . tJ'' 1 u- '~ i 1 
3 () -~ -(t·i~)l- L 1., · Ct-i.~)l + 4~! . (t-i.N'~ ch .. 

tJ'z 
A=-+ K ,- 27., 
o"' 1J't ( \1- e) . 

..:~: 
HHTerpaJI ~(t):\ ~3 (1.) oiJz.. MOlK6T 6HTb HBH,II;6H nyTeM .ilHTerpH.pOB8HH.fi 

no KOHTYPY -oa L .. L. +L11. np.11 R-+ oo B KOMllJleKOHOii llJ!OCKOCTH, 

T,K. ; \f3(t)\_,.. 0 I! BCJie,D;CTBHe Jl6MMH JKop,D;aHa: 
1!1-t'"" 

~ f
3 

(%) clt -.:;. 0. 
L.:i R--t'"" 

PacnoJioxeHRe KORTypa L noKasaao aa pRc.I. 
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.. 

·~ 

:1,! 

Lo ~! 

p.llc.I. 

CyllleCTBeHH8.fi OC06B.fi TO'iKB i!.:: i.f!> HBXO,II;HTC.fi B BepXHeH llOJiylll!OC-

KOCT.il, T.K. nyteY COOTB6TCTByDmero BH6opa K MOXeT 6HTh 06ecne'teHO 

f!J > o . 
0603H8'tilB 

(Ill) 

· { 
...!:..._.

.i.,.(t.-i.f>)- (t.·i~) 2 oin.. f ("t.) = e. 
(Z.-C~)"' 

COrJIBCHO '1'60p.il.il BH't8TOB /?/ .ilM66M 

T f (m)(-r.) ch = 21f i · 'W [ l~), i.~ J. 

(m~:l.) 

_.., i(t-i./'>) 
Hs aaaJIKsa pasJio~teHH.fi B p.fl,ll; TeiJiopa e 2 H 

6HTh llOJIY't6HO CJI8,D;yll!lle6 COOTHOmeHHe: 

, 

_..;L 
e cr.-w 

[f<"'> ] ( i. )m-1 ~ (%)t 
"t~ (~), i.~ · "C1 = 2 "'f;-

0 
-e--=!-=(e:.....+_m---~)! 

GJle,D;oBaTeJlhHO, 

00

~ i(t-i ·'- i.$" e 2 i>; cr.-<~> . ....!!!!!:..__ = 
-- ('t-i~}"" 

• coc cAl 
47r(~ f' ~ e! (e+-m-~) 1 

C y'teTOM COOTHOW6HH.fi /IO/: 

oo (~ )v+-2m Eo m'\(v+m+1) = I,.,(~) 

MO!teT 

(3,5) 

llOJIY'i88M C llOMOillhD (3.5) COrJiaCHO (3,4) llOCJie H6CJ10XHHX npeo6pa-

30BBHHH: 

1'1 -~ 1 2. 2. 2. 

X ( .... z.{") '~? .. { - (1- r ) + _r_ . tr + iv,s=e '~1., .. 'i1" 128(~'1 

f (~~t'") 
+(S.+3S1trz+10Sz.tJ'Y) re- "7". Io(f.t.,J~~t~)ott-

0 
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r (~'- e; 
-(So+4S1 1Jz.+15S1 u't) l e-~- Iz (~ .. b1_e')ott + 

0 (3.6) 
f (~2_t') 

+ (S1 tt\ 6S2 trv) ~e:-~. I4 (¥i)~~t'-)o1t-
f 0 

y ( (i~.f.J 
- sz.IJ l e. 4 7" • r6 (~ .. ffl_e)c~.t } , 

r.ne 
f ~z. ) s =- (--3 ,. 0 

16 '?) 27., 
~ ~2 

s1; ~ ( ~- 11) • 
3-2. ... ?.. , .. 

~) 
s = 11 ' z. 3·5-~ ~. .. 

.AHa.nor.H~HIAI o0pa30.M MOllt6T Oun noJiy~eHO BupBllteHHe ,n.nR x2 (11,
1Y : 

II 'l - ,;_l t f2 ~~ 2 X (IT ~) "' v· e 47" ..£.. (s-- + - · tr ) • 
L I 647~ 2 71'1 247! 

f (f~t') 
+ (42ot. +14ot~V' 2 + 35t2 trv) J i ~ · I. (~/f:t~c.H-

0 

i (f~t/ 

-(S6ot.•z1ot.lf2 •56t2 tr~t) l ~~- I2 (it..{~~t')ot-t • 

' n:eJ 
+ (~4oto+ 8H,tr2 +28t2tr'~) ~ e--q;-. I'l (~J~z_t7) cH-

0 

r c~~- tL 
- ( 1H1If

2 
+ Rt2 111t) \ e- It?., • I 6 (~ .. b1__t;) cH + 

0 

f n•- t'J 

+ t, ~· j e--.-y.;- ·I, (if, .fi't:) at } , 

8 

(3.?) 

\ 

r.ne 

t - 1 (2 2 • It 
• - 2·o· t1S·(.s 1 7• -12~ (•+ ~), 

t1 = 211./15·?·' (6-fz)· r: 
~~ 

t, = 213·1·15-(,r- ' 
" -a. n 1 EJiaro,napa npe,nC.TBBJieHUJ X1 (o•, 0 H .'(2 (IT,!) B qJOpMe (3,6) Jl (3, '7.) 

He TOJibKO y,naeTC~ OU6RBTL RX no MO.nyJID C xopomeA BCKMllTOTRKOH, HO 
H CY!II6CTBeHHO 06JieMaeTCJi HX 'Ul:CJieHHOe HBXOllt,ll;6RB6: x; (IT,' f) CBe,ne
HU K RHTerpaJiaM no KOHe~HOMY 0Tp63KY IIHTerpHpOBBHHR OT llJIBBHO M6-
HsrD!IIencR @yHKIUU.!.. I'pa<l>111IUI X1

2 {If: f) II X2

2 (17,'0 npe,ncTBBJie!W HB 

pac.2 H 3, Heo6XO,naMOe RHTerpHpOBBHI6 npOR3BO,nHJIOCL no @opMyJie 
CRMncoaa .c OTHOCHT6JibHoA norpemsoc~LD I%. 3Ha~eHaR napaMeTpa f 
B3RTU R3 qJI113R~eCKOA 06JIBCTJI ero R3M6H6HKR!I ~ f ~ 2. ~HKUHll 
x; (t!,'~), X13(11~f), X;(~'\)1 x:(";y RM6DT aaa.nornaoe llOBe,neHHe, 

BOCllOJib30BBBWHCL COOTHOWeRKeM/6/ 

I I (x)/.::: ..i. . . 1..( ¥. -~) (')(')
11 

~ " , 2 e "'e ·-n. 2 (3.8) 

nOJIY~KM OUeHKY norpemHOCT., CBR3aHHOi C OT6paCUB8Ra6M OCTSTKB ,n.nR 

1 c•> i.~.e 
s,~,'l. 

f6rf ~ ~ Tt 3 (e'Z)\e-2lt)-/x;(t;o/·/X;(t~\)j-IX!(t~O/~t . (3.9) 
T 

.!WI oueHIUI cBepxy BeJUt'ill:HU I x~ (t!; O/ aeoOxo,IUIMo ouewtTL HHTerpaJI 
j n'-t.'J 

Qv = f e--q.;- · I., (ft. /R) dt · 
0 

lloKa&eM, ~To pa3YMHUe pesyJILraru Moryr O~L no~eHH ,na&e np• cJie
.ny~el rpyOoi oueHKe: 

I Q~ I ~ f · I I., ( ~:..) [ , 
KO~OpaH C ~eTOM (3,8) 38DICHBBeTCR B B~e: 

~.,.., lfv ...L lY - l- 11) 
IQvl ~ 2L1•1 · .; v' (e.~z. + e ~1.. • 

2 - 7·· . 
(3.IO) 

<"' (1)11,11 11 
PaccMOTPIM B xa~ecTBe npoepa oueHXy or .n.nR •HrerpaJIOB :1, , ' • 

.... ,.-t 

9 



Cor~acao (3.6), (3.9) H (3.IO) HMeeM: 

16r I~~ l ~o(d,+2~i)[lz, (D)+lz•(-ll)]+ 2.t 'ti [ :t~i('P)+l:z;(-:z:>)] + 

-+ 3 t/~·t- e, ) [ :tzdn+-zf.) + ld-1>t-2{J t iz, (?J;"f) t .tz., (-7>-z.~)] t 

15 l ~ ~ ~ J t 3 r. B, .t2;(:0 t £1) + lz< (-Zl+-27,. ) + ~z.i (~-;
1
) + lz. i. (-Z>-z.t) + 

l~& 

1t 

·t-3 E ~;[ lzi ('D+ ~)+ izi (-'I>+~)+ .lli (~- ~ )+ 11 , (-:D- ~)] + (3.II) 

<!i 

+ fo ~i [~dZ>+;~)+:iz<(-2>+:;)+id~-:;)+}d-7>-;;J]}:: D(T) 1 

r.ne _ 
3 

2. 

( --t +ol.t 
l" (.t.) = J tl(+3

. e ~7. o(t:, 
T 

B· d, ~. ry. - KOa<lxlJ.ii!U16HTbl, 38BI!.O$ii!IR6 OT f .a ?, . 
"Qu~H~ ~ T ,nM OCTB~HbiX llHTerpa~OB T.llll8 (3.I) ll0~~8DTCJI 8H8-

JIOrl4~HbiMH (3.II). ,II;IH ;t"(o1.) np!4 T ~ I+2c0<- .llMeeT MecTo ouea-
3 

xa: 
l 1(+3 

1: ) -1 <£!/.!! L f"' K+J ( 2cL.'Z.•)"d-m P. 
(o~.~-e3 . v . 

" 2 "' 3 m' 
1>1~0 

r.ne c:- 6!4HOM.Il8~Hbl8 KO~eHTbl, 

p { 'y./ ~ m - H6'18THO 
"':: 2' ' 

\N ~, 111 - '16THO, 

3 (T 2<1.7•)2. 
W = 4m7~ ·W - ~( _u1., ) ... ,.,_ -~7~ - 3 ' 

"' 3 ..,_1 3 r 3 e 
-l.. lT- L.(~>o\2. w = 4 'l• . e q7~ 3 ; • 

0 3 

IIpe.nnoJioJKeiDle, 'ITO T ~ I + 2 ~'1• , npHBO.nRT B cpHaH~ecxold o6Jiac
T.ll 3Ha~eRJ4H c{. ll 7,. K HepSBeHCTBY T ~ 6. 

,IJ;IH Bll'li!.CJ16HI!Jl .llHTerpaJIOB (3.I) C aa,naHHOid OTHOCH'l'8~HOH llO
rpeWHOCTbD HCll0~30B8~8Cb anOCTepHOpHaR o~eHKa 

10 

)' 

l 

\ 

. ~ E ' I :!''JJ,K,e I - o (T) 

6(T) 
(3.I2) 

(i)j l<,e T S,9-,~ 
r.ne 'Jr 5, ~,... Bll'll4CMilTCJI no cpopr.cy~e C.IIMncoaa c O'l'HOC.IlTeJU.Roii norpeue 
HOCTbD I% np.ll HHTerpHpOBaHHH OT 0 ,no T. qao~eHHHii o~eT aa 3BM noxa
aa~. ~To yc~OB.ile (3.I2) np.il c =I% Bimo~eToa Y7J.e np.ll T=I4 .nM 
BC6X Bll'll4C.rul6MHX .llHTerpanOB 'l'.llll8 (3.I). 

4. Bll'l.ilo~eaae .llH'I.'erpa~oB T.llna (2.3). 

Boono~aOBBBW.IlCb TeM o6cToaTe~cTBOM, ~To no,nuarerpanbHan cpyax
nHJI 38BI4C.Il'l' TO~KO OT KBa,npaTOB 4- BeKTOpOB, 38n.iiW6M (2.3) B B.ll,ne 

r.ne 

Ri = JI ~ ~i (!,s,u) cp(t,s,u) dtolsciu., 
..n. 

'P(t,s,u) = ~d 4p1 cJ
4
Pz. 6(t-P,') o{s-(f.+PJ) &cu-P/). 

(4.I) 

06JIBCTb .Q npe.nCTBB.ruleT 0060H MHOlK6CTBO TO~eK (t, S, u) , B KO'l'OpbiX 
BHll0~6TC$i O.nHOBpeMeHHO 

2 t = p~ ; S= ( P1+ P2 )z. ; 

npa~eM o ~ P, 1 < 00 ( i. =I,2)· 

2. 
u= P2 ' 

YCJIOBHe (4.2) 03HB~ae'l.', 'ITO B TO'!Ke (t.,S,u) 

S= t+ U+ ,_[t";.r!...rY..tf 
' 

~TO B03MOlltRO npll l s-t-u I ~ 1 
!~~PI= ,.JG 

TaKHM o6pa3oM, 

l= 2si+2su.+2tu..-sz-t 1-U.z.~O· 

CJie.noBaTeJlbHO, (4.I) MOX8T 6b1Tb 38nHC8HO B B~e: 

r.ne 

Ri = J) J { (t,~.u) cp(t,s,u) 8(z) cH ols olu. 
0 

e(i) = l -{' 
~ 0, 

i! ~ 0 ' 

:l<O • 

II 

(4.2) 



IIocJie RHTerpRpoBa!UU! no c\(lepxqecKRM KOOPMHBTBM .IVIR cp (t,s, u.) 
noJiyqaeM 

1(3 v . 
cp(t,s,u) = z zst +2Su.+2tu.-s:.e:.c/· • 

TaKRM o6paaoM, 
000 

Ri : ~3 ~ ll 
0 

)lJIJI onpe.n;eJieHRR 

6MO! HepaBeHCTBOM 

f. (t,s,u.) .fi'. 8('1:) cUcAsJu. • 
J 

peaJibHOA 06JIBCTK HHTerpKpOBBHRH J2 

2~0. 

npRBe.n;eM KBa.n;paTHqHyil qJOpMy Z K BB,Izy 

X..l. X 2 ~ 
~ = 4 {xiz - - 2 - _> ) = 4 :t. 

2 2-
c llOMOmbil npeo6pa30B8HRR 

t = 2. 2 
\13 x, + vr ><J 

s = .~ X 1 - ~ X z - .i )(} 
~3 ~2 1)6 ' 

u. ::: '2. ~ 1 
f3 X, + 'f2 Xz -% X3 • 

(4,3) 

, aa.n;asa-

(4.4) 

06JIBcT:D S2. , onpe.n;eJIJieMBJI ycJIOBlleM (4.4), npe.n;cTaBJIJieT co6oLl, 

c;re.n;oBaTeJibao, BHyTpeHHOCTb xoayca, aa.n;aBaeMoro ypBBHeRKeM 

. .? 2 2 
AI -i2 -i3 = 0 

B npocTpaHCTBe {XI' ~· x3 ~ . TaKIIM o6pa30M, S2. MOlK6'1' 6HTb aa.n;a

Ha CJie.n;yD~eA CliCT6MOA HepaBeHCTB: 

-00 < x, < 00' 

-fi IX1I ~ x1 ~ .filx,l, 
-J2.x,2-X1l. ~ x3 ~ J2x,'-xz'"' 

' t(x,,x.,xl) ~o 
' s(x,,xz,X 1 )~o, 

u (x,,x2,X}) ~ 0. 

12 

OrcK>.n;a CJie.n;yeT: 

X1 ~ o, 
-Vi X, ~ Xz liO lf2 X1 

' 
-/2x/-x1'- ·~ X3 ' /2x,Z- X/: 

ijpOH3B6.n;R e~e O.n;Hy 3BM8HY nepeM6HHHX: 

{ 

x, = t1 ' 

X1 = t,t2 VZ , 
X~= t,tlfi.J1-t:', 

no;ryqaeM, 'ITO (4,3) npe.n;CTBBJI.II6TCH B Ba.n;e: 

r.n;e 

- 1 ~ 

Ri = 4lr3 ~t~c:n,jc1-t;)o1tltfJ1-t~·· fica,~a/,a~)cH3 , 
0 -i -1 

Q,'l.= 

a;= 

al .. "' 

~~ ( 1 + t 3 J1- e·; 
~l z ' 

~ (2- tzf3- t 3 V1- t: '), 
-ff ( 2. + tl. V3- t l fi- t"f) • 

(4.5) 

Tax KBK BCe Q. (a,~ CA.2
1
, a:) corJIBCHO (2,4) .IIM6il'l' O.n;HHBKOBHH MHO-

rq • 1 • 1) 
lKll'1'8Jlb e l' I =~-a. +a, l ' TO noc;re ero Bll.n8Jl6HIIH llOJiy'IS6M c Y'I6TOM TO- . 

• 2 1 6t . ro, 'ITO a,+ctz.+a1 =-
15 1 • 

00 6 .f .( 

Rj : 4JT) \ t1
3 i ~ t~t1 \c~-tn ~t2} v-1- t:' . Fi (t1,tt,t})olt3 

0 -i -i 

(4.6) 

r.ne 

a,"+ a/taJ1 .P 2 1 2 
~(t1,t.,tl):.e . rJa,,az,a3). 

TaK, HBIIpiOiep, ,IVIR CJiy'IBJl j =! 

~(t1,t2,t1 ) == ~ ~(a,~)·~(a2~)[~-"'~:~o (1-6a~)+3f~(a 1~1· 
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~ H8XO~eliafl H6000cTBeHHOrO HHTerpa~a (4,6) 0 38~8HHOH TO~
HOOThD DUeHHM npe~apaTe~HO BepXHHH npe~e~ HHTerpRpOB8HRH T R3 
yo~OBIV'I 

00 6 

l &/ \ = 1 ~t~ e-Kt
1

• ~ (ti) o1t1 I ~E. , 
T 

r.ne 1 1 

v. (t{) = ~(1-tl') dtz. f ~- Fj (t1,t , ,t~) oltJ 
J -1 -1 

~ o~y~asi j =I HMeeM: 

1 ~ (t,,t.,t}) 1 "' f. 
TaKI4M o6pa30M, 

1 ~ 

ll,-j (ti)j ~ ~ ~(1-t;)oltz.· ~J-~-t~'o(t3 :: 
- i -1 

2JTf 
-3-

C~e~oBaTe~Ho, 
00 6 t 

1 oj I ~ 1El ) t13 e-~ ~t1 = 
r 3 r 

'- -~r 
ff~v3 (T3+T>~+~+~)-en = o1

(T)· 

~ oora~RHX no~HHTerpaJI.bHioiX \PYHKURH BlolpalKerurn ,nJI.!l o;(r) no~~a
nTOH 8H8~0rHqHHMK. ilpH H8XO~eHHK RHTerpa~OB 0 38~8HHOH OTHOORT8~
H02 norpeWHOCT.bD HCnon.b30BaAaO.b anoorepHOpHaR OU8HKa,aHanOI'HqHaR 

(3.!2), qao~eHHHi O~eT HB 3BM noKa3a~, ~TO yc~OBR6 (3.12) npR 
€= I% BhlllO~HHeTCH yxe npx T=l0 ,nJI.!l BCeX KHTerpa~OB TKna (2.3). 

TpoRaHe HHTerpa~ HaXO~AKC.b C llOMO~D npHMOI'O npOH3Be~eHRH KBa~
parypHHX qiopMy~ CZM,coaa o aBTOMaTH'IeCKKM Blol6opoM mara no MeTo~ 
Pyare-POM6epra /B,g C OTHOCHTe~HOH norpeWHOCT.bD 5%. Haqa~HHH 
mar no nepeMeHHioiM t.,t '2. H t 1 BH6apa~cH R3 y~era KOHKperaoro BK~a 
qiyHKIUl! Jl OOCTaB.ltiiJI COOTBeTCTB6HRO 0 1 05j 0,2; 01 2 npa t 1 ~ l ll 

0,25; O,I; O,I npa t1 ~I. rpaqiaxa no~loiHTerpa~HHX \PyHK~ aarer
papoBaHRH no t:3 , t 2 .11 t 1 ,nJI.!l c~'laH J=I npRtBe~eHH aa pao.4,5,6,7 
COOTBeTOTBeHHO, 

B pa6o.Te /5/ C ROn0~30BaHHeM Oll.IIC8HH.OK BHme M6TO~ BH'IRC~e
HKH .ltHTerpanOB B p8MK8X He~OKa~HOH MO~e~ KBapKOB onpe~eneHhl ne
peaopMKpOBK8 aKC.Ita~HOH KOHOTaRTiol CBH3.1t, mapHHhl ~enTOHHHX pacna
~OB 6ap.IIOHOB, B~C~eH8 HHTeHO.ItBHOCTh B~a~a F H ~ CBH3R B MaT
pK~Hhle 3~6M6HThl ~enTORHHX pacn~OB 6apHOHOB, aa~eHH 3H8~6HHH aHO
Ma~HHX MarHHTHioiX MOM6HTOB H C~a6oro Uai'HeTH3Ka OKT6Ta 6apHOHOB, 
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X~(IT:f) 

L~ LL = O>r.- · 5 GIT 

PHC. 2 

~ . 
Xi'• I> f•-1..2 

o.os 

0 ~ 2 3 If ~ 'I)" 

PHc. J 

t 1 =2 f"Z 

-i i t~ 

-~ 

PHc. 4 
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f=2. 

- ~ 

PHc.5. 

2 

-~ 

PHc. 6 

"~lfj f'·z. 

I - 7.c:=;-= ' 1 tj 

I \ I 
.1fi1 

.... ~o· 

PH1:. 7 
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f'•2 

~ t2 

llony~eHHH6 pesy~TSTH HSXO~TC& B XOpOW6M COr~8CHK C BKCUepRMeH~ 
TW, 

B sa~eHKe SBTOpH XOT&T BHpSSRTb O~aro~apHOCTb r.B.EPKMOBY 
sa ~RSR~ecKY~ nocTaHDBRY s~a~R R no~esaue oOcy~eHKH. 
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