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P2 7029 
Eap6awoa E.M., HecTepeHKO B.B. h 2 

npu6nHlK9HHbl9 peweHHSI B MO)lenH T cp 
4 

H ypaaHeHHSI HS 
TpaeJtTOpi!SIX )lnst tlJyHKUHA fpHHS 

nyTeM aaeJleHHH acn~MoraTenbHoro nonH, · A(x} peweHne MOJlenn 
h2 \ 2 

C _L irtl =4 cp 4 CBOAHTCSI K H8XOlKJl9HH!O p~llleHHSI B TeOpHH L int = h cp A· 

H nocneJlyiOllleMy ~HKUHyHanbHOMy' ycpeAHeHHIO . no noniO A ( x) , HMeiOllleMY 
nponaraTOP D A (x- r) =- 8 (X- r ). HccneJlyeTCSI npu6nnJKeHHOe peweHHe AnSI 
OJlHO'ISCTH'IHOit 4JyHKUHH 1-pHHS H B,biCOK09HepreTH'19CKOe noaeAeHHe aMnnHTY-

Abl yitpyroro paccestHHH. 

flpenpHHT·~~HeHHOrO HHCTHTyTa ~ep~X HCCneAOBBHHA. · 
)J.y6Ha, 1973 

P2 - 7029 
Barbashov B.M., llesterenko v. v ~ 

2 

Approximate Solutions in· the + <P 
4 

Model 
and Equations on Trajectories for the 

Green Funct'ions 

By introducing an auxiliary field A(x}, the solution 2 . . 

of the model with L 1,, _!&_ cp 4 is reduced to finding of the 
solution in L

1
ft, =hcp 2 A ~eory and further functional ave

raging over the a (x) field, having propagator DA(x-r)= 

=irarx-rJ .An approximate solution for the one-particle 
Green function and high-energy behaviour of the elastic 
scattering amplitude are studied. 

Preprint. Joint Institute for Nuclear Research. 
Dubna, 1973 

BBe.Jlem~e 

B p8Mxax ueto~a ~YHK~oHanbHOrO HHterpHpOBaHHa B teopHH 

nona nonyqeau npH6nHEeHHUe pemeaHa ~na O~HO'IIaCTH'IIHOH ~YHKuHH

rpHHa H aKnnHTY~U ynpyr~ro ~~~eS!HHa ~na B3aHMo~el1CTBHB 
''£..1- = !L.tf ~a)~ Baa~:~ane c noMOII!I>!l BBe,Ii;eHHa BcnoYorateni>noro 

n~;a _}oc) C nponaratopou, .r·BHr! ~ (}C-j)= ~ ~ CX-J") t 

3a,ll;a'lla c B3aHMo~el1ctBHeM A. f' -·cBO.JJ;Htca K pemeHH!l 

MO~enH C·~YM~ IIMRMH of}= h r'l-, ··; nOCKOnbKy rpa4Ju, 
. . ,,r .R 

COOTB8~CTBYJ:lDIHe . £:~/ ~ }j )!' ~ .- C BHptyany,iuoot- JIHHHaM~ nona 

.JI (~L) __ H :D_.,C~(/J.;:fS(;1J,nepexo,Ii;a'r li rpa.<Pii' teopHH' ; Y' ~ 
B 'l!aCTHOCTH, TaKOH nponaratop nona·· _,((~) : npHBO~HT K TOMY, 

'liTO qactHt!Hull y~:~et nonapH3aUHOHHHX BKna,ll;oB B ) p'l i:Bo~TCJI 
K pemeHHil .O.D;H.OllepHHX ypaBH8HHH Ha.~yHKUHH rpHHa, apryueatallH 

.: • < • • • .. • ' • • :~ ' • '. 

KOTOpHX JIBnHilTCa ~el1HMaHOBCKHe tpaeKTOpHH, 3aBHCRDIH8 OT 

O,li;HOH nepelleHHOI - C06CTB8HHOro BpeMeHH. 

Ilonyqeamie: paHee npH6nHxeJiuue pemeHHn '~il ~-d = h '1'-;t , 
H3 KOTOpHX cne,ll;oBano·B B~CbK03HepreTH'II8CKOl1 o6naCTH 3MKoHanl>-

HOe npe,li;CTaBJieHHe ~a aMnnHTY~II p- 'f pacceliHHa, HCnOnl>3YDTCa 

Tenepb ,li;JIJI pemeHHJI MO,ll;eJIH •. A .t ILJ -f • 311KOH~JI~HOl1 ~OpllH 
. ~ I -

.u;na a»nJIHTY,Ii;H pacceJIHHJI npH 3TOM He nonyqaeTcn. 
. L.t. .+' 

. §I; 0JlHO'IIaCTH'IIHa.ll dJYHKUHH rpliHa B MO,ll;enH !l- 'f. ' 
i' 

O,Ii;Ho'l!aCTH'I!Ha.ll ~YHKUH.II rpHHa onpe,11;ennetcn KaK cpe,ll;aee no 

BaKYYW cne.JtY!l!!lero BH,I!;a XI: 
x7MatpH'IIHHl1 sneMeHT nepexo,11;a BaKYYM-BaKYYM nono~ paBHIIM 

e,li;HHHUe <:. 0 I$ f O> = 1. 

3· 



,~r" c;(xf)= z'< /{r;'CxJ f'g') earf"-FJ f?CFJclz j)~. 

IIssecTHo, ttTo ycpe,IJ;aemte no 6osouuo:uy saxyyv.y uouo 38lleaan 

!flYHK~OHaJI:DIIHM HH'lerpxposauxew no IUiaccxriec:ttHM noJum }Prx) III. 
3-ro nossoJJae:r sanmcan 9c.x~) B BQe !flYHKUHOHaJIDBoro 

HHTerpaJia: . . . 

q (:x-t!J= ~·e;Jppexr/f./dz f/rz~to-m<.J f/rz;j-

. . . ·jJ(:xJ tf'{/J ex) !~/ft}F)dZ j · (I.I) 

BHDOJIH~i HHTerpHpOBaHHe B !flopwyJie (I.!) He y,IJ;ae:rca, 

Ta:tt :ttaK TOliHO au:rerpHJlYDTCH !flyuxnwouaJis, co,~~;epm111He B no:ttasa:re-

ne 3KCnOH8HTH IIOJIHHOM no. ~ He BHme KBa,IJ;paTHqHoro. 

. II03TOMY np_eoelpa.sye~ qJyHKilHOHaJI e:xr;~·f'ly; rz;dzj 
C nOMOIIU>D HHTerp_HpOBaHHll no BCnOMOraTeJI:DHOMY IIOJID _;/ (~) 

CJie,IJ;YD~HM 06pa30M: 

e:xl'/~i1f~zJdzj=c j8Jiex;ft})(£Jolr r~·Jfr&;Jrr;dl}, 
'f . '', . . ·. .· . ' . ' . "(1.2 ) 

Ilo,IJ;CTa.BJillll (2) B (I) H npe,IJ;IIOJiarail B03MOllrnW MeHHTL. 

nopll,ll;oK HHTerpaposauaa no S Y' . a . S /1_ . , noJIYliHM: 

c;(xifJ=c· r;/8Jiej'f'fttr)cl~}. ·. 

·fi f.exj({frr-rJ(a_,m~ YtrJ.~~ +il/r'!r_;~rzJd1?}, 
~= G·C. 
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~aJiee, yttTeM,ttTO 

c;J ~r 'f[;t) rvj exl.lf/rtcJ{27-HJ~ f{fz) dz + 
+ i lt./f':rz;Jia;'/zj = G(:xJJ'I.#) So Cl1) , 

r.IJ;e c; ( :x '/ 1 J1 )-tPYHKUHH rpHHa uesoua, ssaHMo,IJ;eJ.lcTBYDIIIero ·c 

KnaccaqepKHM noneM J/ (oY,;,1 = h y:':.;) ;So£-./!)
cpe,~~;uee no BaKYYMY nona y.' OT S- MaTpHUH s.s:ron CHCTe:Me. 

Tenep:D HCXO,IJ;Ha.SI !flyHKnHil rpaHa (I. I) npe,IJ;CiaBHMa B BH,IJ;e:- ' 

. cr ~X. ;JJ~ C ft1 e:? f~/11 (-& 1 r(7 / c; ( x if I /1) S'o 01). .· 
. . (I.J) 

TaKHM o6pa3oM, 3a,IJ;atla CBO,mtTCSi K B11liHCJieHHD !flyH.KqHOHaJI:DHOrO 

. HHierpana, onpe,JJ;eJIHD!llero. O,ll;HO~CTHliHYJl !fly~KUHD rpHHa /l/ TIOJiil 

cp B :reopuii. ,/,.,
1 

= A y:>"'c.~•:J /I{Ji). c _:reM nHI!IL. ·. 

o:rnKttReu, ttTO ycpe,D;HeHRe no nonD .A B !flopMyJie (1.3) nposo,JJ;HICJI 

. C BeCOBIDl !flyHKnHOHaJIOM e:JC; f •Ji/"'CFJdi! j , a He ~ 
o6HIIH~ !flYHKUHOHaJIOM e.:x:_;; (f/.-iaJ{O-m.:)./lr7)t/? j • 
3TO OSS'I.IJaeT, liTO nponaraTOp nOJISi · j/cx) B uameM .cnyqae eCT:D 

(~) . . . f'J (x-~)1 B TO·BpeMJI KaK H3. BTOporo liJYH~HOH8.Jia cJie,IJ;YeT 

nponaraTOp ~ (~ ":J) ~ , .IIO,ll;qRHHDDtRitCil ypaBH6HHD 
ol Q.. (4) . 

(oJ(-. H',q).l>,q {;c(J) ==- o c.-x--;,>: 

CJie,D;OBaTeJI:DHO,Tenep:b MOXHO C,IJ;eJiaT:b BHBO,li;:O TOM,liTO.,D;Harpau-
.t -1- . ,· 

MH TeOpHH j_ yoc) nOJI.YtlaDTCSi CTHrHBaHHeM B TOtlKY BHpTyM:DHHX 
~ I ~ 

JIHHHJ.l nOJISi jl (Jl) B ,JJ;Harpawax t eopHH h fj'(;c}~ (;c) , tlTO 

H o:rpa:m:eao B !flopuyne ci .J) . .UaJi~e 6y.IJ;eM cne.nos~n pa6o~l 2 
I, 

~ KOTOpOit paCCMaipHBaeTCil {£(.){,~) B TeOpHR h '/'1:;c)/IU). 
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<PyaKIUUI G-c.;;rf!f/1) no.ntmasrercsr y~BHeHHD 
{ 

.1 I n } /"' ·· . Q.CIJ 
OIC-'71 +Ji/t nCJi) L{"(:X:rf/11)= -oc.:x(J'J 

H .RBnaerc.R IPYHKIU!en rpHaa YPaBHeHJIR Knelila-rop.noaa Bo 

BHemaeu no.11e .#ex). 

(1.4) . 

PemeaHe YPaBHeHHR (I. 4) uoxer 6HTL np e.ncraBnelio B BH,ne . 

lPYHKtn!OHMLHyo HHTerpaJia no !lJeiHMaHOBCKHM TpaeKTOpHSIM 

X (j)= J<];r,)o/1 2: . . . . ( . . . I 

o. . 7 -~~~I * ·. -~·./r'ftlct/ +'.2~1/fu//ri;ol.f 
c;c:xf(fll)= c; c· Ja're Jgpe o · . 

. 0 CfJ "I . . 

~ ·d (.X-~- .£fr9laf) (1.5) . J., c-r4J . C7 I 0 ' 
r.ne /{F)-= ;!c/fc r~-rJ-.tfr11 01,). 
HopMHpOBOIJHaSI KOHCTMTa C,. • paBHa 

. -. . l 

c,_ -~ /Jt er/:<f?Jolt J. 
IlO.l{CTaBHM (1 •. 5) B (1.3) H 3a.MentM CJie,llyDDtee •. ECJIH npeae6pellL 

BKJia.l{a.MH OT n OJI.IlpH3a!U!H BaKyyua nO Jill 'f. .. t T • e •' nOJIO:!HTL 

So (II)= .f , TO HHTerpHpoBaHHe no ·. S/l B (1~3) Jierito 

BHnOJIHIJeTCSI, TaK Ka.K CBO.l{HTCSI It rayCCOBOI ItBa,i(paType. 

){Jisr sroro .nocrarot~ao c.nenaTL :J8Jleay !lJYHKilHOHaJILHoll nepeueaaoli/.J/ 

./lc2;-? .llcn+h;·rn / ·· 

(1.6) 
ECJIH :!e He npeae6peran So {,I) ' TO no.ncTaHOBKa(I.6) 

npHBO.l{HT K TO~t tlTO OT A1 :JaBHCHT TOJIDKO ~0 , a 

6 

! 

I 
l 

i 
!/ 

'1 

~ I 
\·' 

\ 

f. 
' 

I 
. { 

' 
JIHHeiHHI no // t~JieH B noKasarene :JKcnoaearLI B (1.5) 

. . j, '.t i .J. . .t 
HCtle3aeT H 3a.MeHsteTCSI BHpa:!eHHeM J V 2' ~ C'Z) • 

TaKHM o6paaou, noJIYt~aeu 
. coo .I 

({ex'/)= -t·jolr-e -·: 'Cyfi t e~tf·fi9Jol, + '"lj;-fnolz j: 
· Sc(x~J-£fttljtJ cfoJie'l'f•folF;olr j Sorii+~"J~cr. 7) 

lta.K H3BeCTHO,npH pa:3JIOll:eHHH no j{ BeJIHtlHH c; (:x,Jifl) 

H !;
0 

(JI) .· BOCnpOH3BO.l{SITCJI tlJieHH psr,na TeopHH B03!.!YII{eHHn C 
' . . '. ~ -

J':.,l- = h y")? , r.ne .#c.x)- Baemaee noJie. O.naoqacTHtJHaR 

lPYHKIU!SI rpHIB (/r.x'J'J/1 )' npHBO.l{HT K rpa.¢a.M 

+_l_+ll+ 
PHc.I • 

){HarpaKW c. 3aMKHYTWH neTJISIMH ( pHc.2) B03HHICaDT H:3 BeJIHtlHH!l 

t 

So 01) = e,~ jJ, jtlo( j cl; q. (~.~/«A) /Icc)}= 
0 . . . 

= e.x.j/X ,/ j cl:x, ... d:r,/L (:x,,. .. ,.x,.) /lc:x,).:. j/(x,il.(1.~) 
n=f ') 

+ yn,+ ~ 
n~. 

-PHC;.2 • 
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TenepL c.n;enaeM nepBoe ynpoJJtanntee npe,n;nono:a:eaHe, a HM6HHO, 

onycTHM B So (/1 T /'/). B · tPOPMYJie (I. 7) tPYHKJU{OHa.Jil>HYD 

nepeMeui\Yn j/ • TeM Cat!HM H3 c; (:x)J') . ljy.n;eT · B!iOpomeHa · 

onpe,n;eJI6HHaR COBOKynHOCTL ,D;HarpaMM, KOTOpHe no~qaJJTClt H3_ 

,D;HarpaMM Ha pHC.2 3a.M6HOil }JlJyX CBOOO,D;HiiX KOHUOB. noim /I C~) 
nponaraTopoM :DA ( B Ham.eu cnyqae -~ CJlJ=/- dCJl) ). 

llMeHHO K 3TOA 3a.M6He CBO,D;HTCR npoue.nypa HHTerpHpOBaHHlt no Jl 

B KaX,D;OM qJieHe pR,D;a T60pHH B03MYJJt6HHil •. TaKHM oljpa3oM,·BH0pacu-
. . I ~ 

BaDTClt TaK Ha3HBaeMHe.MHoroneTJI6BHe rpatPH B.TeOpHH h Y7 A1 t 

B TOM ~CJie rpa¢H nepeXO,D;a BaKyyY-BartyyM ( CM. pHc.J); 

P4\ P=:9 e <8> 

PHc.J. 

T imepL S 0 ( 'l"J co.n;eplD!T _Tonuo .n;Harpa.MMH, npe.n;cTaBJieH

uue Ha pHc.2, npHqeu BCe KOHUH 3THX ,D;Harpawl CBR3aHH C ·OCHOBHOii 

JIHHHell _ (j 

A & 18\ 
PHc.4. 

B pe3yJIUaTe TaKOrO npOOJIHXBHHlt HHTerpHpOBaHHe no ./f 
B (I.7) nerxo BHnOJIHReTCR H, nepexo,n;a K HMTIYJILCHOYY npe,n;CTaBJie

HHD ,l(]JR tPYHKIUIH rpHm c; (X (f) t nonyqaeM B!ipaX6HH6 

" 

I 

'l 
1 

\ 

\ 

· I m f" ;- •j>JC-•"11'. · 
(ot71) ~ C)'-9) ~(!') = J e .. c;(~d)ol::? = 

~ ~ 

. ~/ ,·(/>- ?~ /' c·~'!m~J( ( 4- -,·JrqJ"'-t_ (I.9) 
=-zJ';Je Jclre. l,.J&re o .• 

.. 0 

e~c;(~·l J;;7:rJclrj Sacy) 

r.n;e TOK j(r) paBeH 
(/ 'l . .f !". (.f) . i .. 

~{r)=~'r/_fd (r(/~~j-~0JY'/Jolt). (I.IO) 

MHOlDIT6Jil> ex.;.f.-/,1;/:J~jB (~.9) ,D;Jilt T60pHH h 'f':t../1, 

B KoTopoit none fi HMeeT nponaraTop .IJ., CJ( ()' J, 

npHHHMaeT BH,D;: . 

exr.f··' :J;;·cr,Jli,cz,-r.ry~r.z) c!z,clr~ 1 . · 
H npH pa3JIOllt6HHH no h .z BOCnpOH3BO,ll;l'IT ( nOCJie HHTerpH~OBaHHlt 
no Y ) CJI6,D;YDJJtH6 ~arpaMMH T60pHH B03MYJJteHHll: 

~ -t- . 6 c:\ + ~ + -c?'C:'> + !Ql• 7 -r· 

PHC.5 , 

. f Q {+] 
IloCKOJibrty B H8:11'6M cnyqae .J>_, ( .l) = :£ 0 ( n TO BOJIHHCTHe 

JIHHlUl Ha piiC • J ,If H 5 CTRrHBai:JTClt B TOqKy l'I 3Tll ,ll;HarpaMMhl. 

nepeXO,II;ltT B ,ll;llarpamm TeOpllH £~ f·f COOTB6TCTBeHHO: · 
~ 



i ,, 
I 
! 

~ ~ ·g @) 
Pnc.Ja. 

~ ~ ~ ......._.... 
Pnc;4a. 

0 00 _8_ 
~ ~ 

_PH~.5a ~ 

IlosmneHne Ha pnc.5a 3a.MKHYTLIX neTeJib, npncoe,nnHeHHLIX 

O,l\HOU TO'lKOn K JIHHHH j t CBSI3aHO C TeL!; 'lTO B HameM 

no,nxo.ne He yt~nTuBaeTcSI HOpMaJibHoe npolf3Be,IJ;eHHe onepaTopoB 

B JI~paHlmaHe d;.,
1 

(,r} =' f,f / f hJ: ·~ fi0'3TO~ BKJ!a,IJ; T~KHX 
,lJ;HarpaMM TpeOyeTCSI BlliiHTaTbo 

IIPH cpaBHeHHH onYJileHHHX rpa.riJoB i! So ( pnc. Ja) 

H Y'lTeHHllX 8 ,·J~-~(r}ofr (pHC~5a)-~ BH,nHl4, liTO 

HeKOTOplle H3 HHX COBna,naDT'_( BT,opott. Ha pHc.Ja H OSITlln Ha pHCo 

5a) • Tattoe COBna,il;eHHe IDleeT. MeCTO H B OoJiee BllCOltHX 
I~ . 

nopa,nxax no h • TaKHM oOpa3oK, npHH~n pa30HeHHR Ha . . . ~ 

O~HOOeTJieBue rpa~LI, ltOTOpLie Mll yqHTLIBaeM B TeOpHH h JP )1 

( pHc.4),H MHoroneTJieBue, Hey'lHTLIBaeML!e HaLIK ( pHc.J), TepSieT 
/_ .t . 

CHJIY B TeOpHH !L ff • Ka.!t MLI BH,IJ;eJIH BLIIlle, 'laCTb rpa~OB 
¥ 

10~ 

i ~ 

j 

! 

,I 

\ 
.{ 
n 
! : 
I 
I 

BOCOpOH3BO,IJ;HTCSI I!JieHOM t'h ~-.t(~Jofr , a. ,u;pyr13.SI l!aCTb 

3THX xe rp~OB BLIOpomeHa Ha.Mlf npH OT0pammaHHH vi B 

apryMeHTB. So (.II +hrf) B ci.7). Cne,IJ;oBaTeJibUO, ueKOTOpLie 

H3 rpaifJOB BXO,li;SIT B pemeHHe (l.S) C 3aHHlite11HllMU KO:$IJUUHeHTaliii. 

BepHeuca K pemeHlm (1.9). ,Jl,JISI So ( 1;·), cornacuo (1.5), 

KMeeM f • 

So ciyJ = e-7/ ~~~ t/;Je~l~ c;c~. ~ IJ{;Jjl¥J j = 
. f ~ · . r. .t r r . . · -(t.t t) 

·==ex; l h ;d; ft4 Qlj+xCfJ;j+xrJ ;/jh;"l}, 
j . 

:xCJ)= .2j' f + :l Jr'!Jc/7 
0 

r,11;e 11epes 
(1.12) 

oOosHalleHa ~enHMaHoBcKaSI TpaettTopusr qacntnu nonn f? • llcnoJib

sySI TpaHCJlSIUHOHHOe CBoncTB~ rpyHKilHH rpHHa BO BHemHCI~ fTOJI~flf/ 
cr (:x:+.Ot.J+Q /flct-) = c;(:x.,, ./l(~+tx >) 

. (popMyny (I.II). MOJniO npe,D;cTallHTb TaK : 
f r 

S:, c~) = e"f p 'j '7 joJ (jrxCfJ, x<J J /J~ (• +Jil}--, 
+ • • 

r,11;e TOK -~-(~ +J), cornacHo (I.Io) H (I.I2),pasen 

'( .J 

~ic! +r!) ~ ft~J 2,0( ~ -~ .2)' j - Jl ftr;J o't j = 
- 7' . . ' . 0 

= Joi]~Cf~r-:-.xCj)). (I.IJ) 

0 

II 



.• 
'';.> 

> 

~ ;_ 

i 

TaKHM 06pa30ll, 3a,l(aqa CBO,l(HTCSI K HaXOX)(6HIID cpyHK!.UUI 

rpnua uesoua t; {":xcfJ,.xCf)/i1J.l Bo BHenmeM none jl/. 
__ npn~eM apryueHTH 3TOil cpyHKnHH He npOH3BOJ!LBH, a nezar na 

Me30HHHX TpaeKTOpHSIX .:X C.f) (I .2), 3a,na.HHHX KaK cpyHKnHH 

C06CTB eiiHOrO BpeMeBM } 

Cne.n:cTBHeM sxoro HBnaexca TOT ~T, qro HHTerpan:&uoe 

ypaBueuHe ;JJJ.a •. C({:xr!{!~T B ~wepuounpocxpancxBe 

C( r:x'rf'!fi·J = 1>cx?) + 1f·~'J olt!])c:x:- ryr~Jr;F~t!'l~-1 
. (I.I4) 

CBO)(HTC.II K o.n:uowepuouy.nuTerpan:&uouy ypaBueunD ua TpaeKTOpHax 

X Cj) • IlO)(CTaBJI.II.II (I.IJ) B (1.!4), noeyqaeM 

CfrxcyJ,xqyJ';]= ])c[.xCJJ-.xqiJ,:. .· :·. . 

I .: /" e · · fl _ 1 1 
(I • !5) 

. + '?J -j d'~ .JJ [":xCj)-:n«ll '-f[.xc.<1:xgJJ;-t;:I. -

YpaBHeuHe (1.15) nonyqHJIOC:& O,JI;HOMepHHM HMeHHO B pe3yJI:&Ta-
. k.t t . ('I ) 

Te_ paCCMOTpeHH.II UO,l(6J!H r ¥' • ECJIH .JVI~ -o 0 CA 

HCnOJIL30Ba.TL TO liCe caMOe npH6JrHllt6BHE{B·TeOpHH 'J, 'f'././1,' · 
. r,ll;e none /1 HMeeT nponaraTop ~(.:rdJ , TO sa,~taqa cBe-

.~teTcsr K m.xo~eHHD <!JYHKUHH rpHua wesoua ·-y' 110 BHemueM · 

none t1oJiee CJIOXHOrO JW(a, qeM v·(~) , a HMe~H0 1 . B llOJie, 

paBHOM h./ofr;rr)l) (l'-~). Ilo3TOMY HHTerpanbHO~ _YpaBH6HH~ 
Ha c;.['y•if ~~~jtfE~/fE.r).l},U1 - iJ}. OCTaHeTCSI tl6THpeXMe~HHM. 

YpaBHeHne (I.I5) 6uno .BnepBHe noJrJq_euo B pMoTf/51 B 

paMKaX npe)(JIOX6!1HOrO aBTOpauH 6HJIOKaJibBOrO ~OpMaJIH3Ma B 

KBaHTOBOH TeOpHH nOJIH. 

Toquo pemHn ypaBHeurte ~I.I5) npH npoH3BOJI:&HHX .xC;f) 

!leJI:&3H. Ilo:ll'OMJ nocTynHM CJie.nyDi!lln! ot1pa3ou. Ycpe.n:um.r no 

l 

l. 

'·. 

~ 

• . . ~·· . 

'-l: 

'> 

t 

" 
TpaeKTopnsw .:xcj) · B·cpopuyne·(I.9) ,Hcnon:&sya riptroJIH:a:eune 

np.F!MOm!HeilHIJX nyTev/6/ 
Co Cf' .t .r.,.,.. . . 

c;c;J-~ <·fc/~e ,. -mJ:otf~·J :t.c.j·t£'Jd~) ~ 
_.f . l' . .· , (I.I6) 

+ i/«JfoiJ<q.rxqJ,xcy)ftv"J > }; 
. ··C . 

r.n:e HcnoJILsyeTC.II o6osuaqeuH~. < f! fi..l) .=: C.-flr.ex)f-,fv1,;t/7j. 
<( CfC.rCJ),.x(j)//~J)J cormcuo (I.I5), paBuo . · · 

0

-- , 

. " . . . . r . _.. . . . . r: .<cr r.x:J~ XCJJJ!f1) : <JJ (.:dJJ-x;yJJ)f 

+~/,~A <~(i<Cf)~.;r:~J)rrfrc-~~~tyJij?J) .:(1.17) 

J"<, -· ··~ - • ~ ••• ' ... 

_Hpil BHqHCJI6HHH cpe,~tHero OT,IlPil,BO~ .qacTH_ (I.I7) .3aMeHHM~·t: 

Oft;) _Ha <.])') (y) • ~TO-.~pHt11IHZ6H~e OT6pa~IJBC'.,6l'. KOppe--

Jl.llnHOHH!le qJ!6Hll :_. ~ A,'"z B BHpaXeHHH ~ 4.D <: Q) • 
B pesyJI:&TaTe noeyqaeM O.ltHOllepuoe HHTerpan:&uoe" 

ypaBH6HH6 C pa3HOCTHIJM .ll~pOM ua'KoaeqHQM llpOM63YTKe 
· ... ' ' ' . ' ' . . . .'· .. 7' . -,: . \ 

Ci{J,fJ ~ JJ{(f~.f l) :+.Rp/'Jcl« .J){ij--<1} yC<>t .f)' 
{/. · o • (I.IB) 

r.~te BBe.I(eHIJ ot1osuaqeHHSI 

• qc~j) ~_;q.L~CJJ~~qj/;~"1 ~-

JJOJ~J'lJ -<JJc(:<rf)~.:xq)))-: jf-!r, e?{.2c/~J+cKf/,~Fj> 
r77fl m ~- K ~ · ·· 
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Ta.KHJol oC!pasoM, _B paccKarpHBaeMo:u: llllHC!J!J!XeHHH yqeT 

.BKJia.,J(a So(~) B ~YHKIUUJ rpHHa CBO,l(HTCJI'K pOOieHHD O.ltHO

KepHoro HHTerpaJI~Horo ypaBH8HHJI (1.18) C paSHOCTHHM Jl)(po:u: 

(1.19) Ha KOHeqHO:U: HHTepBaJie (OJ '£ ). 

YpaBHeHHe (1.18) B YaTeMaTHqecKOil OTHOmeHHH npo~e (1.17) 

it npH r-> """"' ( HH!flpaKpaCHaJI OClJiaCTJ. ,lV!JI·!flyHKIUIH rpKHa) 

nepexo~•r B ypaBHeHHe BaHepa-Xon~71. B sr~K CJI:Yqae 

ero !flopKMI>Hoe. pemeaHe xoxer C!HTI> BHDHcaao, xax no c,~~;enaao 

B paC!or/5/. O.l{Haxo, cne,zyer OTKetHn, qr~ ·•,~~;po 'sroro · 

ypaBaeHHII ])(/f- / '!) H csoC!o,Jt!IHI 'VieH (I.19) JIBJID!TCSI 
. . . . I . . 

CHHryJillpHHMH !flYHitiUUIILH ( npK }-f-)> 0 '.JJQ /-IJ) 
·~orapH!f!MHqecitH pacxo,~~;•rca). rrosroKy pemeHHe ypasaeHHB (1.18) 

0:1&31iB&erca 3a.BHC.!I:~IOI or napaxetpa peryJIJIPK:IlltiUt. Talt Itrut 

paspaC!oraHHoR npo~e~pK nepeaop .. poaox aBe pauox reopHK 

. B03J1Y1118HKI Her,. TO oC!paTDCII ·x M8TO.J1 Krepamdt YIBBHeHHII (1.15) • 

Hal,~~;eaa~e raxmntYrex penue ·Jcpe.Junrx no. r.paexropHo xCj) . 

B pesynrare '11 noitasarene · sxcnoae~~rw (1.16) Boslisaer cne,lij'll

·~•• PIIX no xoucraare csasx 
. . 7' . ' ' . 

J, (JilzJr/r) + j, ;[ Cli9 •JIJ t ~ LJCfJ~~tJJfJ1JrrJ]) , 
.. II . 

0 (I .20) 

r)(e Q;n ;.g Hrepa!UIII ypasaeHHil (1.15). Ka~l _qnea sroro 

pll)(a OTBeqaer onpe.n;eJieHHOI CO!IOK,YDHOCTH rpa!floB ~eiHKaHa. ITepBHI 

qJieH B (1.20) npH pa3JIOE8HHH 3KCDOH8HTH (!.16) B PIIA BOCnpOH3-

BO)(HT B npHC!JIHE8HHH . k;·k'. : 0 )tHai'P8Jl1W, npe,ltCTaBJieHHHe Ha 

pHc~5a. · of 
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.. • 

Kax y:a:e OTMeqaJIOC~ paaee, B .!flYHKIUlOHaJILHOM DO,l(XO.lte . . 

He yqHTHBaerca HOp)laJILaoe npoHsBe,l(eHHe oneparopoB B narpaaJ:Ha~ 

He B3aiDa:o)(eltCTBHIIo ll03TO!riY BHqTeM H3 iol<j -r;JdZ > 
BHpazeH~e, of_BeqaDD!ee BKJia.n;y saMKHyrolt neTJIH /,~.Dc(o) x{ 

B peay:nLrare HMeeM: 

·. {#"lFJclz > -_.z-.lJr:(oJ = 

C>Q • .e. . .... r . . .z c:>o .<K· 
<K - Ja'"' -~ <>tj' • -t#fm /"ol.t -t;P-<. · 1: «- -~..c. =,-,·71/<t -(e ·-e )-J;;-e -TJ~e] 

a -<" 0 (' o<" ·c 1.21) 

ITepBHI 1IorapH!f!oqecttH p~cXO.ltJID!Hilca 'llJieH B (1.21) ,npo

nop_JlHOHauwl r ' npHBO,ltHT K nepeaopMHpOBite Macey . 

r8n~ .t B (1.16). ffB.x il ,ltOJIXHO C!Hr:&, npH ).2= m-?. 

8mll.=O. 

,~ · Bropoe cJiaraexoe B. (!.21), ItOtopoeJacxo~ncll taxze Jlo-

rapJI4aorqecu, yctpaallercs neperiopu~tposxo~ !f!YHXIU!H q (/J 
. ( ltOHCTtWr~ ~.t. ). True~ OClpl30K, (1.i1). np~HHYaer CJI8,11;yDD!ldl; 

BJI,;: 

~.!j·tc)cl~) ·- ?"l}c-(o) .·.· . . . ,.,, 
.·· . . . ~-

. '.e. -Y' ~ 
= r8m.:~_ t;; -.(1 -f-,·~~.[;[-~1;) -e , (1.22) 

x/C!e,lij'et oruerHTL, qro raxoe BJ:Jqwramre noJIHocnD He 

ycrpaHaeT B BHcmHx nopsmKax no h ol neTJIH, HUeDIItHe Bcero O.JlHY 

BepmH&y. 4TOC!U DOJIHOCTLD HCKJIDqHTL TaKHe ,l(HarpaMMU,H80C!XO,l(HMO 

c cauoro Haqana BMecro narpaa:!Qfaaa J:,f = f< J' f paccMar-
v. ;, .:[ t ..,. c • /a/ 

PHBaTL r./,;,1 =-;;['f- G YJ .IJto) 1" t,(J)'to))J (cu. ). 
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:l 
!J 

rAe /"{ - peryJinpH3HPYilllla.ll Macca, - E.-a!)- HHTerpaJI:&Ha.ll 

. noKaSaTeJIDHa.ll qJyHKllHli /9/ • - .. · ( p-' . . · . 

BKJiaAll OT S'oC fJ = ey/ft'l_fciJ<t;PtfhHf}/jf;:J)j 
B (1.16) Ha'IHHa.DTC.II 'IJieHOll h .,>T' 2> c( OJ , ito'i:opi.llt onHC!lBaeT 

3a.MKHYT!le JIHHHH, B!lXOAliiiiHe H OKaH'IHBfl.DDtHeC.II B O,l{HOit BepmHHeo 

Ilo::JTOMY onycTHM 3TOT tJJieH. IIocJie,l{ylll!lHe tJJieii!l no .. /,: 

nonyqaeM!le HTepaLtH.IIMH ypaBHeHHli (I.I5),cOOTB6TCTBYDT AHarpaMlmM 

Ha pHc.4a. Bll,l{eJI.IIli BKJ!a,l{ B nepeHOPMHP~BKY MaCC!l H B KOHCTaHTY 

'Z.G , noJIY'IHM ,JVIli nepnotl HTepaLtHH 
f" 

h "]ri,Ad} .(1>/.xfJ,JJ-X(/.z)] ])l:xf/~) -:-xrJ~)J) = 
0 -l - < ' f f - - ' ' -<jb 7 . 

= 4 [r.t-,/''7)c~·cr~J- ~ J. cr.2J) 

.OrpaHH'IHBaliC:& 3THll npH1:1JIHJI:6HHeM, BRAHM, 'ITO B!lpallteHH!I 

(1.22) ll ci.2J) B Hl~~pa.x;a6ao~: odJia~TH/~~~~~~ ( '(~~ C>Q ) 

He CO~eplmT JIOrapH<lJID!'IeCKHX OC066HHOCTelt (_ 'ITO CJI6,1{0BaJIO 

OliGI,II;aT:& npH pacc.MoTpeHHH MaCCOBOtl 'l'eopHH); H npH ?'-?' 00 

3KCnOH6HLtHaJI:&l!O yd!lBaDT o ':raKHM o6pa30M, . B paCCMaTpHBaeMOM 

npH6JIHJIC6HHH tPYIIK.LtHli rpHHa c;.c;J B -HH<iJp~p~CHOll O!lJiaCTH 

HMeeT CJle,l{yJ)IIlHtt BH_A ( ,IJ;Jili CpanHeHHli CM/
2
/): . 

. r .t? tr. r/,.. ~(;6im.,_')r+!;.d~r> 2R. 
L-f{j) = ~/N .Cz J«Z e -;. --
~~m/ J.t_>n1?..t o /'~~.t 

TaK KaK f!. ( ~,T)-~ 0 npH (-:> oo, 
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,, 

§2. AummT:y.ua naccenHHII 

;,.t + 
AunJIHTYAa ynpyroro pacceRHHli B JlOAeJIH T tf 

TaKXe npe,l{CTaBHMa B BHAe tPYHKLtHOHaJIDHOrO.HHTerpaJia no 

·. 

- TpaeKTOpHlill paCCeHBaDIIlHXCli 'laCTHll• .Bne,l{eJl, KaK H B § '1), 

HHTerpHPOBaHHe no BCnOKoraTeJI:&HOyY noJIIl !(1.2), 3anHCHBa.II 

ABYX'I6CU'lHYD tPYHKllHil rpHHa, aHaJIOrH'IHO O,l{HOtlaCTHlfi!Oit B BH,l{e 

' . . . -:-•h ~f)rl.l- . . 

c;r~1>1:t•/D/'tR-)= Cfi/1 e Cf-{f.~.•f:~•'fi>/4!1)Soc/1}~,(2.I) 

. '' 

rAe c;. ('/.~., 9<~ >f.r,,P~/ /1)- ABJ!X'IaCTH'IHali tPYHKLtHli rpHHa noA51 'f, ·. 
B3aHMOAellCTBYD!Ilero C KJiaCCH'IeCKHK noJieM Jl ·~ of;;,f = h f'"'~~· 

KaK H3Beciuo, -c;(iJ.~.Jf.r~·:A4'.r/JI) 'cBn3aHo C · 

O,l{HO'laCTH'IHWH tPYHKIUUIMR CJie,VDlllHK ·o!lpa3oM: · 

r· ~ q. r9~, 92 ,-~~·I': I IIJ,.::= {i {f~.J41l) ~(f.r~;~.f/l)r 
+(J, • .,I'll) -r CJ, ~> -:-f.t). 

HcnoJI:&3yli )tllli q.('/o,P.·//1) npeACTaBiieali~ c·' 

nOKOIIl:&ll ¢yHKLtHOHaJI::&HOro HHTerpaJia(I.S) H CABHraJI B (2;.2). 

H (2.1) noJie /1 

J/r~J ~ ;1 CZ) + h/L C~), + 1/.t <.t), 

(2.2) 

TIOJIY'IID.! H3 (2-.I) ·nocJie nepexo,l{a Ha J.laCCOBYD noBepXHOCT::& IO,II 
.l. L .t rn . 

/'.· :::. f,· = m Bllpall:eHHe All li a:MUJIHTYA!i 'j 
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~ 
t 
L 
I 
i_! 

. -r~ 

.-:-1 .t _ ~ fv.r ~}~ -f-L-1 ~ ~ Jol.r 
·} ClJ~,'J.r;J,/;J=fi c~fiJ~ e · )· 

C>-f f 

Jd "i' e c"{'?,-,1',) 1£"'-J~J c11) + fl,z (I)] J r/) 
0 . 

(2.3) 

. e:JC-f (.t ~-I .t>. .J;~ ay~ r£J a'~ + Il t:'ft; 1;;:tJJj+{l~,. u)+ {fHS~ 
r,Ile TOKH · _/> {~) HMeDT BH,Il: • ' 

+0.:.0 0 f_ . Jt (Z ~fol_{t/{~-.:;t"c·-~f.·ftJoft..;.Jtflj.·&f-,i}+fjt·&Cj)J}, 
(t:: f,l.) , :X,- X.t = 1?. 

BKJia,Il OT noJistpH3aiUfH BaKyyua fl B (2.3) ,corJiaCHO 

(I.l) ,paBe;s . f .. 

n /, J. ( J} /"' I 1 . . . (2.4) [ f/·(f~J] == /, f'l cli7c lf[x, xf!lt~i(j~JJ}Il.xl-p;~c.xJ]. 

Ta qacTL .J({ , .KoTopaH .onHcHBaeT B3aHMo,JteBcTBHe pacceH~aD

IliHXCst M930~0B1 ot1o3HaqeHa qepe3 fLt • · : 
IiHTerpHpOBaHHe no a~~ B ,(2,3) BHflOJlHHeT BHqHTaHHe 

HeCBst3HHX .liHarpaw ( pHc.6), KotopHe ae ,JtaDT BKna..Jta B 

aMnXHTY~ pacceaHHH. 

Kax~n qJieH B $op~Jie ~2.3) OTBeTCTBeHeH 3a yqeT 

onpe,JteJieaaoro~ KJiacca ,IlHarp~ teopHH B03MJilleHHB •.. 

~ ~ ' . '(, .A ><[])<]X '11 

p~ . . 9~,. 
ll·~ .. ~.e 

P~tc.6. :PHc. 7. · 

II 

;. 

Bupa:a:eaHe exf {u~l/.j;~c~/13.. CZ.Jr/z.} omwuBaet BKJia,Il ... 

B aMnJlHTY.ltY paCC9HHHH TeX ~arpaMM, KOTOpHe fiOJiyqaDTCH 

3aMeaon D ;(;lo-;>1!3(/.(J) B JieCTHWIHHX ~arpa.M!.iax co BCeB031io:m:- ~ 
HHMH nepeitpeCTHHMH B TeOpHH /,fJ../1 ( pHC o 7). · 

Mao:mTeJIH ·eX/-' (:~oJ~/tllJd:xj yqHTHBaDT pa,JtHaUHOHHHe 

nonpaBitH K.JIHHHBM pacceHBaD~xcst qacTH~ ( pHc.6). OctanLHHe 

~arpaMMH BO 3HHitaDT rip~ p~3JIOJI:eHHH .u PH.lt BHpaxeHHH eOCt In J 
( pHc.8). . .. . . . . .. . . 

IiHTerpHpOBaHH~ no d:x B (2.;4) nepeBO,IlHT aprJTMeHTH 

qyHK~H rpHHa Me~OH~ f . . ~0 BHSmHeM n~Jie j4 ~~ +i,_j 
c;-~,xf!lgtiJ.>Jaa Tpa9KTOpH~ pl.;~HBa.DI!IHXCH qaCTHI(: . 

n [J ¥~v~JJ = ~t1.1/!Jlr;r:x.CJ),x.CJJf!l?~'l~JJ+ 
· + c;.r:Jr.tCJJ,::.;CJJij1y~ +J~>Jj,. c2

•
5

) 

r.l{e TpaeitTOpHH :Xr.·CJ) · ItaK !flyHitUHH COC!CTB9HHOrO BpeMeHH j 
3a.,IlaDTCH CJI9.JtYDiliHM ot1pa30JA: . 

J . . . . . 
X,· (j)=.?.fv. .. 'lJclz+.:tJ[j.· r;(- j) + '/t·&{j )} ,' {1!"=1,.2 ). 

0. 

Tauu: ot1pa3.0M, B OTJIHqHe OT q,opu:yJIH .·(I. l6)npe,IlH,IlYJllero. mi,parpa

$a,B (2. 3) BXO,IlHT ~Be $YHK~HK ·rp~Ha :U:930Ha f' BO BHem~~M none 

J /, v~ +tf~> .. A~r~eHTU· 3THX_ cpyHK~~lt Jie~T COOTBeT~TB~HHO 
Ha TpaeKTOpHHXnepBOlt :X,t Cj) K BTOp~~ X.tCj)' pacceHBaDI!IHXCH 

' ' ~ • ~ • • ' ,_ . • • •. •• c • 

qacTK~. . . . . . · 

BK~Te_r~~~~~e ypaBH9HK,~ .]fJ!a. gL;.tCfJ:X,~CJJif4 c;~+J.t>f 
, . 
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c;[XLCJ), :rsCJJJ;jj~-;i J} =]) Yx~CJJ-.x~cj}j -t-
+-

-t ~:~]; [.x~CJJ-~(j}J t;£.x~gJ:x~c.t5f14j;(J".:U+ 

+ ~:J.dJ u;/::r1 CJ)-:x.zg)J t(lx.,CfJ:x~c.tJif1yr~>l 
(2.6) 

BXO,ltllT •se,J;JI8.r0Ha.Jl:&Haa• !PY'Blt!Uill l'p:na. BO BH~KH&JIWJle fit::r,,x,fr'?(jrJ] t 

aprJK&HTH EOTOpOI Jl&zaT Ha TpaeErOpKSX paiHHX JI&30BOB ~1~J 

II ~~Cj}. 

noatoMY (2.6) xeo6xo~o ~ononBKT:& ypaBB&HK&K aa 

r; £:r:z, :Ys /jjj"';J'.t )j.' . . .. 

. (/if.t{j),.:r,ql!J'f~"'l~ )j; _]) Y.r.r Cj)-.::r,g)J + 
~-

+ 'J!J_.!I.[otJ '7> f:Y.r{j)-.:r,Cjj) t;f:r.(fJ~ :r,qfl//jt:t+/zJ]+ 

+~{;{~1>· f)x:z(f)-x.z[jiJ~f.:r.zljh :rftfJ/jiy;+;~JJ. 

(2.7) 

JlJis cpyHKJUIK {il::X~CJJ..:X:ZCJ)Ijly;-t/.zJJ neeK c•cteMY 

ypaBaeoKI, aaaaorxqaym (2.6), (2.7). · 
Ycpe~asa noxaaateJl:& axcnoxeaors B (2.3),npe~ctaBHM. aKDXKTY~ 

JRCC&liBKS B BJQte: 
1 

rr r. f; L(~f4JI ,.(. w . r, 
JCfhf.z.j:?..ftJ=)cf.oe f.t/t d c~J -t-JZ/t'J]·JtY) 

~'fA'<' 0 (2.8) 
e;r:j-{ :u-l')<j~a!/~r;1! > r I /7._(!1< {(fx,cj),:i,cj){j/p~+;~JJ)+ 

+i/'f!_/:J < f{f.:r.ttJ),.:r.zq)/j'l 9~7'.1 JJ) J. 
Jlu aaxo~EBIII <t;r:r;.:x,!Jiji(j:ZJ]) H .t:f{I.:r.r,.:r,'J'fy;"'(j".IJJ) 

DOCTJDHK Tax ze, KaE II B §I, t.e. ycpe~BD CJICTeMY ypaBH&HHI 

(2.6) H (2. 7) DO tpaeXTOpHD paCC6HBaDDttXCll qacmrt,·· JICDOJ1:&3Jll 

npH 3T(I( npH6JlKZ&HIIe L l>T.r, -.x,.Jt{-f.x.,., ~'f'J;(/L~J) :::::(JJc)(. ({>. 

20 

B peayJI:&Tate nonyqKK: 

-j-0.0. -t-"'<> . 

cr.~1 Cf,j) =])1 $ cj,J) +~"i_oloeJ:1; CJ,~)~1 c..;f J+_:_l,:fci«.IJ.z{f,«)~.ucociJJ, 
- ~~ ~~ 

("" I I ( /?. . I ( . (2 9) 
Lfli CJ.fJ=4/J.f)+ t~.J!.,dor~/~«) 'ff/«;f) +~!..da<J}Ji,ot)~~ot.,/') • , . 

rAe ~J((f,i)= < f;£.:x:JJJJ :r,JJ5f;lp:,+;~>J > J ~=:~4~, 
.]). (j,j)=<n/.-:x.Cj),;...XkCJJJ), r~;..r::.t,ZJ • 

lX . •. 

~JIS t;~l·HMeew D0~06HYD CHCTewy ypaBH9HHR.IT03TOMY . . 

~anee 6yAeM paCCMaTpKBaTL TOJILKO ypaBHeHHR (2.9). 

llpH paccenHHH snepe~ ; Cf.· = 9< • -r·= f_ .t ) 

SI.l(pa .1)~., H ~..t _ B (2.9) CTaHOBRTCS 3aBHCSllllHMH OT pa3HOCTH 

apryMeHTOB. B 3TOM CJlytJae ·H3 CHCT9W ,(2.9) JI9rKO DOJIYtJHTL 

O,ll;HO HHTerpaJILUOe ypaBH9HH9 ,ll;JIH <lJY!!KrtHH , c; ~~ · 
;nJia 3TOrO uan.n;eM 9:u H3 BTOporo ypaBH9HHR (2.9) t 

I "f'"o •t= /' (. .• I I I · 
CtJHTaa :IJ.U (j,j) + /l,tJ4.t CJ,..CJ..,-u «;j)Ofot'.:: /'Cf.fJ 

cBo6o~mw tiJ!eHOM. llp_eoC!paaosauHeM <I!yp:&e paccMaTpHBaeMoe 

ypaBH9HH9 pemaeTCll OTHOCHTeJILHO ·rr.,.J TOtJHO, TaK KaK 

liBJIR9TCH HUTerpaJILHHK ypaBHeHH9U C pa3HOCTHHM a.»;pOK Ha . . 

6ecxouequoR npHMoR: 
. +~ • 

Cf~J (j,f J = PCJ,J) + J..J 'ole(" J) (/f -o('jJ /) .(<><;F)' . )C. .u. , 'f:tf 'J t --
~~(jJfJ = .!..J._olu:>e_t.wj f'r~) 

. Y.t~o... .t .- -v.t7l il.:r .l>.l.l c~> 
r.n;e f'c=J- ¢yp:&~o6pas FCJ,f'J no nepBoJlY apryweuTy. 

llo.n;cTaBJI.H.H (2.10) B (2.9), nonytro: 
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........ 
r CJ,J)=I> c!J-JI') -t ).~/ol..c J) {/J--d) r c«.J5-+ lftt :If tt . '1~. 

-co. 

... -
' .l( ~ I + ;I-' :7C (j. f) -t ;It J ala£ .7{ Cj. <><) ....,..,, (-<;f) --

(2.II) 

r.D;e 
+-a .o+CIO _,.o.a. 

J'{ (J,JJ= U9~lCJ,J>f~~·<»jJ .. vy;;r ~j; 
_ _ _ _ L- :.t:f _it:LJJ.~.~.cc.u~~" ~~ ' 

YpanueuHe (2 .II) npe,~~;ctaBJUteT coeloH o.D;uouepuoe 

HHTerpanLaoe ypasueaHe ua ClecKoueqaoH npHMoR. Ka~oe cnaraeuoe 

B atoM ypasueHHH y~THBaeT .D;HarpaMuH onpe,~~;eneuaoro THna. 

IlPJIIMepH mKHX ,IUiarpaw npHBe.D;eHH aa pHc.B, npHtteu ,ll;HarpauM!I 

cne.zyJJT B TOM xe nopa.Jute,- liTO H cootBeTCTBJ'Illlllfe Hll: cnaraewe 

B npaBOH ttaCTH JP8.BHBH1lH.(2,Il)• 

• 0, ~. :z:::;. n 
a 0 I l 

PHc.B·. 

C OOIIOJilbll pa3HOCTHOrO .R~pa ]) (/j-et/) B. (2,!I) ,, . 

YIIHTHBallTC.II pa.D;HaUHOHHHe nonpaBKH K JIHHHH nepsoro pacceH

BallDteroca Ue3oHa ( pHC,86). Hepa3HOCTHOe ll,ll;pO ,Jt (j,j J 
B (2.1I) onHcusae:i: oeluea KBautru.m uew ue3onrum H pa.D;Ha-

.' 
UHOHime nonpaBKH K JIHHHH BToporo .ue3oaa ( pHc. Br). 

TaKHM o6pa3oM, npo6neMa ytteta 3THX ,D;uarpa.mt: B .paccua.T

pHBaeuou npH6JIHXeHHH CBe.D;eHa K pemeHHJJ O.D;HOMepHliX 

HHTerpanLHHX ypaBHBHHH (2,11) H aHanOrHIIHOro ypaBHBHH.II .D;JI.II 

Cfu 
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TaK ICa.It O,li;HO H3 B,ll;ep .7Cq,j) ypaBHBHH.II (2,II) 

Hepa3HOCTHOe, TO nonyttHTb B 2aHKHYTOM BH,ll;e pemeHHe 3Toro 

ypaBHBHHJI ue Y,Jr.aetcsr. 

C TOIIKH 3peHH.II BHCOKO:lHepreTHI!eCKOrO nOBB,ll;BHH.II aMITJIHT,Y ,ll;IL 

pacc_eSIHIUI npe)l;CTaBJISieT RHTepec HCCJIB,ll;OBaHHe, XOTJI CIH no 

TeOpHH BOSMymeHHR TeX IIJieHOB B <r.t~ , KOTOpHO OnHCHBaJlT. 

B3aRMO.D;eRCTBHe paCCeHBaD~HXCSI lle30HOB .D;pyr· C ,ll;pyroM, 

BKJia.D; B r;...tl 3qxpeKTOB 06MeHa B HH3meu TIOp.R,ll;Ke 

no. /, ol paBeH 
. +c:.o 

c;tt (i,J) = ).t j ~ JJ~.e Cj.jJJ.J&, CAJ) . --
BMecte C IIJieHOJl <./)~a~~;_{FJtKf) B noKa3aTeJie 

3~CnoHeHTil B (2.8) TaKoe npHClJIHXBHHe M!l c;,:,.{e·::.,_.t) 
cy.MUHpyeT .ItHBrpaMMu, npe.D;cTaBJieauue ua pHc,9, 

I ~0 .)><(. 
« 

PHC,9. 

AMTIJIHTy,ll;a paCCBSIHHH, COOTBeTCTBynmaa ,ll;aHHOMY KJiaccy 

.D;Harpauu, HMeet BH.D;: 

....,.. /o1t~ <LA -f~J t .e m . . . · 
1 CtJ~.9.t.·jJs,fo) = J' -c e P.l J a) +fl · c&) 1 • 

~ol '.1 
f ·a.u) 

.... -
. /-') e7f.t.i~ <J; a;:.mdr) t-Ji~j.ft-'1.'4({.;).1J/l1J} 
+(/4-> S) T cf ~ U) t 
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i 

r,JJ;e nu rt) - BKJia,JJ; B aMIIJIHTYm' paccestRHst 3a Ctl6T Od:Mena 

o,JJ;non ne:rnen ( pHc.9a): 

f ol 

f ,·K~:xo/.. X ~ {.f-bc.). 1 f:Lo/Jr m ·· 1--h -+e .t 
n,.t{'(,)- '(.t71) 0 .f -~ .:xo-:x) 

m ... 
,( .idtrr_ . t . . + 

<;;tay;{~Jrh) = -~~.+l(K=._.:iKf/1j{K~.lKCJ.t) 
(2.13)' 

+ 1 + f . -1 . 

(/r -7.-r.t.tj.t)(k -:lK/11.) (it' -.t-ry.~J(K~.:i'f-t)-+ (lr~.lkf.tJC~t.txq.z)], 
+""" t . f -:rr.r~-K..t) ~ , 

Jla'.tda:JJc~8JlJ. c.a,..t)=_L (.ol_,-,o/K~cl..-c/;9 e (2.14) _!!,.' r ~.t '/' 41 ~:t· (J7() 8J (!r.-t.~.:_;r,:/'-mJ.J 

· ex; (~,·a, -K.,.x,h. c:< ~ }.~ ;9) } 
H3-3a 'b - cpyHKn~m B (2 .. 12) cywa paccua:rpHBaeMoro Knacca. 

,1\uarpaMH He npe,JJ;cTaBID.!a B 3itK~HaJII:.Hoit cpopMi6,I2/. b -
'*'yHKIUfH OTBeTCTBeRHa 3a "KOHTaKTHOe" B3aHMO,JJ;e!-iCTBH6 Melt,li,Y 

pacceHBaDmHMHCst Me3oHaMH. rroa:roMY o:rcy:rcTBHe ai!Konani:.Hoit . .. 

cpopuynu ,JJ;Jist ,JJ;annoro Macca ,JJ;HarpaMM Mo:arno od'LstCHHTI:. naJIHttneM 

b- odpa3HOrO aqxpeKTHBHOrO noTeHUHaml l~ COOTBeTCTBYJllller~ 
,JJ;HarpaMMaM 11KOHTaKTHOro" Me30H-Me30HHOrO B3aiDlO,JJ;e~ICTBHst 

(pHc.96). 

Ecmt B (2.12) orpaHHtiHTI:.C.H ttJienou, nponopn~:~onaJII:.HLIM 
r::::_Ur) 
0 (f),:ro ,li;JI.H peryJistpH30BaHHHX 3HatteHHl-i (2.13) H (2.14) 

noJiyttaeM 

<.,i".t(FU~r¥!c/i) -> Cs.Cirs+ tru) 
(/ (/ . fl.. S->""' t 
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lf!ffot.rnt/A .D, .. :D .. ,) -~1 c,~rtr"s + 4- ~ u J . 
'Z· 77 /l s--

Aw!JIHTy,JJ;a paccestHHst. 7cs, U) B 3TOM cnyqae He 3aBHCHT 

OT t H npHIUD4aet BH,ll; 

. . . . 't . 

Tcs, w)=~h~%1~/ )-'G~s+f,v)+.j Gf~is-+~"w J}, (2.15) 
. ' . . 

r,JJ;e c1 H G- He~o:ropue O.TPH~a:reJII:.Hble KOHCTaHTLI 

(C,:- t~). 
Pa3Jioxen~:~e B p~ (2.15? BocnpoH3BO,JJ;HT acHMn:ro:rHttecKoe 

none,ll;eHHe ,JJ;Harp!W:M na pPic.7 H 9• 

Bonpoc 0 TOM, MOXHO JIH nonytiHTI:. 3RKOH~J!I:.HOe npe,ll;bTaBJie

HHe ,li;Jist cywu ,JJ;HarpaMM, H6, YtiHTLIBaD!IlHX KOHTaKTROe B3aHMO

,JJ;ei!CTB.He, :rpe6yeT ,ll;aJII:.HeRmero .HCC!J8,li;OBaHH.II. , 

B 3aKJ!DtleHHe anopu "CtiHTaDT .. CBOH.U: npH.HTHLIM ,li;OJirOM 

nodJiaro,11;apM:u A.B.Eppeuona, H.<I>.fHH36ypra 1:1 B.H. IIepBY!fiXHa 

3a noJie3Hiie odcyx,ll;eHH.H 3a:rpony:rux S,ll;ecL Bonpocos. . 
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