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1.- 13se.ne111,e 

'·A'cuMnTOTH'lecKoe :noeelleH.He aMnnHTYAhI .pacc~~HHSI · np~ 6on~wux .K?CHHycax yfna 61,fri'o·--. 

{ . WHPOKO uccneAOB8110 B. p8MK8X KB8HTOBOI! Me~BHHKH~ l-4
/; SbtnO AOK838HO, ~TO An~ cynep-. . \ . 

:.noa~UHH IOK8BC.KHX noTeHuuanoB I/ c'r) = f d d p (µ ) :e •µr /r •8CHMilTOTH'leCKOe. IlOB~AeHH·e , ·: 

.. ~MililHTYAhl onpe~eneH?: BKil8AOM OAH'tr.0o non10ca PeA·~e. ecnH p(,i) YAOB;eTBOpll~; ycn,OBE;IO 

r dµ P < µ > / µ < oo • \ B pensiTHBHCT~Koll Teopuu ~onsi ypaaHe~ue BeTe- ConnuTepa 

~~~eT e HeKciTopoll Mepe ~aMeH11;ri.' ypaeHei:usi illpeAHHrepa.' '3~~ ypaeHeHue e 'K0Hcp11rypa- < 
uuoHHOM npocTp~HCTBe ABeT eoo6me- HHTerpo-AHcpcpepeiiuuanbHoe ypaeHeHue, HO· e cnyqae . . /5/ . ' .. • . . . ' -
1 noKanbHhlX. si,!lep ypaBH8HHe npeepa~aeTCSI ~ , 'lHCTO AHcp4'epeHUHanbHOE! ( • nE!CTHH~.;. 

~~e• n2u6;HmeHHe OTHOCH,TCSI ~· 3TOMY Knaccy ). ·noTeHtiH~n• ypaeHeHHSI .naeTCSI cpy~~u~ell 

. V(;)~f dµµ 2 ~-(µr)/,. p (µ2 ). rAe p(µ) ·. ;neK';pa~bH8SI cpyHKUH.SI .nua;p~MM~I, ~OTD"7 
. µo ,' ,1 • . • ,. . 

pag · cocTasnsieT · HAPO ypaeHeuusi 'BC. · 

( 1.1) 
.Ecnu 

1• .., ~o , 1. • ". - · ,. 

TO Sl,!lpO npHH~AnemHT K cppeArOnbMOBCKOMY 'Knaccy, BeAymeit oco~e11110CTblO B f -nnocKOCTH 

srnnsieTcsi non10~ Pe Ame. Ycn~eu~. ( 1. 1) Bhm~n~sie-rcsi AnH noTenu~anoa: MeHe~ duurynsipHhlx, 

·'leMl/r4,,npllr~'o .• Ecnn p(se.)➔ const ~nn µ 2 :-.:.,•;;o 110TeHUH8J:1 l!MeeT'noae.ne11He. l/r4 
· u :ycno~He ( I. 1) He BbllIOJIHsi'eTCSI; 3-ro ~MeeT >,1e1:;~o. ~ Teo pH~· Tuna >..cf, 4 15- 7 t e • OAHO

nyai.I~bKOB~.M~. ri'pJ.onum,eHHH, 3To: noTeHuHa~. A8CT 'a KB'lec,:rae B~Aymell. oco6eHIIOCTH B . 

f .. -nnOCKOCTH ·He·. aaeucsimy10 · OT 3Hepruii. TO'lKY eeTBJIElHHSI THna··KeaApBTH'lHOro· KOpHsi. · 
·1 •. '-,:, • f ', , ·, ; ' • ,' ' ' 

,. ACHMilTOTH'leCKOe n.oeeJ::teHHe. B nepeKpeCTHOM 'KaHane OilHCblBaeTCSI Bbipam:eHHeM·: . 
. ' .-··, 

·f ·~ ' ·;~3(2 
·.A(s)-s 0 (fogs.)., ·, ( 1.2) 

') 

• rAe. f . TO'lKB eeTBneHHH. I 1 ·" 
. . ! Q . /8/ I • • • ' ' ' /9 10/ 
Ap6yaoB H AP, . pemHnH KB83HilOTeHuHanbHoe ypaeHeHIIe • . . AnSI. S!Apa: TpeTb.~ro nopsiA·-

. Ka (puc'. I). e _T~opuu· T~ria >..cf, 
4 

u· Ha:Un~ 'oonee CHH~ynsipHhrll noTeH;uan Ansi t➔ 0 , qeM 

. ~- ci:yqae •nyah;p~~oiior?; Sl.~ipa. 3T; cHnhHast ocofieHHO~Tb noTell~uana' ~pHBO~H; K cymecT-
. {'· . '.' .. . ' . " 

s. B~H~oll, oco6eHHOCTH. B peweHHH ypaeurHHSI. B TO'l~e . r=O ..• C. CHHrynsipHblMH IlOTeH~HM8MH : 

..• Mbl HMeeM T8K)K8. Aeno_ B. ypaeHeHHH. BC . AriSI paccesiHHSI. nenTOHOB. C cpepMH-·B38HMOAeliCTBH
_ ;• ·. 

AcHMilTOTJ.Pl8CK~Oe noae.ctealle ,' ( 1.2) He M0)KeT L18Tb Il0CT0SIHH0e nonHoe '~,e~·eHHe, q~o,: ,· ,, 

Kam·eTcsi, npoTHBope'lHT aKcnepHMe·uTanbHhIM peay111,Ta-ra~. 3TO oqeu1, uenpHsi~uasi qepTa 

~~;·YLUHX oco6e11;oc;ell Taicoro. po;a, .KOTopasi np~BO~HT- K ;ABYM npeA~OnomeHHSIM! I) Te:.. 

.· Op!ISI . >.. 'cp. ( ~B;ISl~TCSI '-:,.nnoxol!" ;' 2) npOCTOe ripHon~)KeHHe SIJ:Ip8 ~Bil,S!EiTCSI ~E!AOCT8TO'lHhl;,, •. 
. ' '• .. , · ' ' . . . · ,': /12/ . ' - ' 

, Mb! CKnOHHhl npHHSITb BTOpoe. MoAenh 1npe.zino.>1<e11.aasi· e' paooTe ! '_IIOA:BepmAaeT aTy 



, .. 

., 
; . l 

. , -: ... :.•.,.: ', ·. ·1121· · ... ··!, . ·" '. ' . 

rHDOTe3Y•' B '' pa60T0 ' . - Mhl '3aM0HHnH npOCTYIO nyablpbKOBYIO ,aHarpaMMY cyMMOil 
. , . ,.· .. , ", . , ' . ' ' . . . (. . , , )/ 13/ , , " . . I', . ' , . , 
' HTepHpoaaHHhIX JlY3blpbK08blX AHarpaMM; neno'IKa . , · • TaKoe 11apo npHHaane)KHT KI cppea-

' roni:~oB~KOMy Knac~y. XO~SI 'OHO BKJI~~aeT B c~611 'ii :O~HOII;3~lp~KOBYIO' 1i:iHarpaMMy;'Mb1' BH,.;: I 
•, ' ' , ,, ' • '. \. •: •' I , ' . I \' '. : : •~, ' • • • <''. .I / "' 

ARM, ';IT<> 8 aTOM cnyqae: AHarpaMMhl Bh1cwero: nopHaKa KOMneHcHpyroT • 011acai10• oco6eHHocTH · 
• ·, ~' \ - • " • • • • • ✓ • l ' . ' I ,. ·, • . . ' . (: • ' _,,. '. '/ 

siitpa HH3W0r'·O .nop11AKl:l,'1:Mo>KHO .fiPHB0CTH. ,1:1pyrol{noao6Hblll npHMep; )l11arpaMMa .(3) (aon-' 

·, H~CTaH ml.HHS! o~aaqae-/ ne~o~'Ky H np,rna.o;ne)KHT, KaK ,a;o; ~O)KHO. aoxaaaTb~ .~ yp,aaH"aH.HIO' , , 

. cppearonbMoa~xor~ Knacca )· npe'acTasn~eT coooll, cy~My ·aHai-paMM, ito,."op~11-~oaep)f{HT ·~~~~ 
., • , • , - • - , • • . • , ·-\ , , : - - . • : ··1 I ' .• I . ' ~ : . : \. -- , . 

)K0 aHa.rpaMMy,l. 3Ha'IHT ,MO)KHO HailTH p11a ,l:IHarpaMM. BblCWero n~p11axa,· K01'.0pbl0 KOMfieH:-: 

CHpyroT· CHfibHbl0 OC000HHOCTH• ,l:IHarp~MMbl HH3W0r'O nop~,1:1Ka, B' rnaae' 2 Mbl ,1:10Ka>K0M' B03-
'l . • ' • . - "'· 

MO)KH.ocTb nei;iecTpoenH11 · qneacis' · pHaa .,Teopl!H, soaM·ymeHHll B' cHMMeTpH'IHOll · MeaoHHoll Teop~ll ·, 

. : '< Cf\Tl. c· np7om~. aToro' n~pecr~o~HHll ~<>Ka;~~ (rnasa ·a, .. 'ITO' ll¼po_' ypasHemrn .'s9,. ',< · 
B . nroooM nop11axe HOBoro · paano)K0HHH 11snHeTCS1 qipearonbMOBCKHM '11apoM, B rnaae 4 cyM..:., · 
'I' .. '; ' .• t -- ' - . l ( -. . '. V ' ' ~. ,,.-, • I .. ✓ , • • • '. • ' / • I 

' MHpyeM-x:naBHbl0 peaynib'.1'.aTbl, paoOTbl H_', npllBO,l:lllM a?HMfiTOTH'i0CK00 'noseaeHH0 B~aymero 

nomoca Pe,µ)Ke, 

2, riepecTpoeHll'.0 pHaa 'Teopmi BO~~Ylll~H_K~; 

'. 1ho6bl.:aor,caaaTb caMocorn~cos~HocT~ MeToaa, o Ko~opoM roso~anocb ·~ rn~se 1,' 
HY)KHO .fiOK83aTb0 _'ITO. 3TO HM00T J'40CTO B. nrooO~ fiOPHAKe TeOplm B03MYUl01Hlll, Sonae 

' . , ' • ' ' ' t . ; ~ • I • ~ 

TO-iHo: ny)KHO aoxaa~Th soaMO)KHOCTb nepecTpoeHHII p11aa Teopa11 soaMymeHHll,-npo~yMMH-'. 
•.. , '. . . ,. I _-\ • ,. 

1
-• • _ • ~, ,, • ,' ,;, ', » 

1 
, f • , : , , '- , :•, ,I , 

poBaB '. caaqana BC0 •nyablpbKOBb10' .. nonpaBKII'. B TO'IK0, 'leTblpexqaCTll'.'IHOl! BepWHHbl •. BseaeM 
• :, ' • ·• • ' ' • I :. / ,' / 14/ . ·· . · . , . • 

'BOfiHRCTble· fill'.HBH, KOTOpble npH~eltSlfill'.Cb' AfiSI apy_rHX. uen~II . ' ; ,4eTI,lpexnHOHHble sepwll'.Hbl .. 
\ I " ' •,/ ' . ' • -·' ,, ' 

11'. BepWHHbl, rae · CXOASITCSI Arle fiHOHHble H O.z:tHa •BOfiHHCTaSI fiHHHll, HaaoBeM · BepWHHaMH 
. . . . . . . : .- '.. ' / , '\, ,. . , ; : . ·~ : - " ' ': 'y· 
THna A , e •.THna , B , JlaarpaMMhl, •' coaep)KamHe · TOnbKO .· aepwHH~ . THna A ~nH · ~., 6y.,-

aeM 'HaablsaTb aearpaMMaMe· Tena A one B, cooTaeTcTseauo, Oaaaxo ~y)KHO no,ci~epKHyT~ · 

. 'ITO hocxo;b~Y ·'npo~araTop 7 ~o,;Hll~Toll,' n'HHHe He. 0611aaTenbllo. eMeeT n'onro~ Ha cpaa~'iec'xoM , 

mtcTe, so~HHCTOA MHHH.',Mo:meT ~e co~~~~T~OaaT;., cj)HaK~ec~H '16CTHrip, B aan~;;llweM, 
i,,,_ ' ' ' . . ' ' ' 

,\ npemn~aeTCSl .. •''ITO B. nyablpb!(H,1 C?~T~BfiS110ui1Ie .. BOfiHll'.CT)'IO fillHHIQ,, BKfilO'ieHbl. see B03MO?'(Hhl,e 
' . . . . '~ , / 

BHyTpeHHHe nonpasxe. Hy)KHO aallTH p11a ·aearp1c1MM THna acex .o.n:a-<· 
'{. , ,' 

I H ~ • 

~• paanoue11Hb1ll ,cyMMe 

rpai.iu. THna .. A:. O'ieBll~Ho, 'ITO H0fib3H o,1:1nospeMeHHO paccMaTpHBaTb AHarpaMMbl 

Tait' KaK KruKlll'ISI 03 HHX c'oaep)KHT npoc-ryro •riyablpbKOByro• ,1:111'.arpaMMy/::ho .- ynaaepcanb-· 
1 ' ' • • ' " - ; • ' ~ " ••• " ' - • • .. • ,• ' 

Hall .qepTa ~e.opHIJ '),,,t, • ,,CBH3aHHSSI' c' TeM, ':'IT~, an11.BepWKH THna.- A'.HeT onpeaeneHHOro 
• ~ '• / , ' - . I • ,,• • • ' , 

Hanpasnemrn, ll BonH_HCTble fiHH,Hll MO)KHO 1aanpaBHTb ;rpeMSI P83.HblMII'. Cfi!)COoaMe. H<:=nOnb3yH 

STD· Tpll cn~ooa/' TPHJK,l:lbl nony'IHt.t' TO'i0'1Hyro ,1:111'.arpaMMy. 

. B ~cnyq~e Cll'.MMe~p~'i~~II M030~HOI!' TeopHll ( c)~ T) C narpim)KHaHO~ saallMO,l:lellcTBHSI 

. A( ¢, •;\) { ·,;,k ef,k) . '. C i • k m 1,2.3, H30TODH'i£!C~~~ H~A~Kc&IJ B03M0)KH0 O,l:IH03Ha'I-:, 

, ~ . <Pel!H!.!~118. ,llfill , 

' 
aoe cooTBeTCTBee auarpaMM CMT,c aHa:paMMaMH THna B,. Ha npasHn 

CM T WIii •. qeTNpex'.faCTH'IHOll · sepw.HHbl ·nonyqaeM: ,_,, 

4 
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< 
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f ( 2ir )·(,satJ BYf +Bay a,tJ+·aa, BytJ ), (2.1) 

r.z:te a, {3, y, • - H30TOnH'!eCKHe HH.z:teKCbI, Ha 83h\Ke .llHSI'pSMM 9TS BepWHHS npe.z:i.cTaa-. 

naeT co6oll cyMMY Tpex pasHhlX .llHSI'pSMM. ( pHC, 4). B KOTOpblX CB83bIBSIOTC8 nHHHI{, 

COOTBeTCTByIOWHe 'ISCTHUSM, HM8!0IUHM 0.llHHSKOBhl8 H30TOnH'leCKHe HH.z:teKChl, .LlHarpaMMbI 

CM T o6na.z:taIOT cne.z:i.yromell - CTpyKTypoll: BHeWHHe nHHHH npo6era10T 'lepes .llHSI'pSMMY 6ea 

BC!IKOI'O paapbIBS, KpOMe inoro,_ BHyTpH .llHSI'pSMMbI HSXO.llHTC!I MHo:meCTBO 38MKHYTbIX 

neTen& (co MHOI'HMH B03MO:lKHhlMH BH8WHHMH _BepWHHSMH_) .. KOTOpbie He CB!l38Hhl C .llPYI'HMH -

'ISCT!IMH .UHSI'pSMMbI Ha pm:;yHKe, 3TH neTnH HMeIOT H8KOTOpb!e ~HeWHHe BepWHHbI THna, 

H3o6pa:meHHOI'O Ha pHC. 4, B KO'I'.Opb!X OOMeHHBSIOTC>I nMnyn&COM C OCTan&HOll 'ISCTblO .z:tHa-

rpaMMhl, TaKyIO ,38MKHYTYIO neTnIO, ecnH OHS HMeeT .z:tBe_ BHeWH_HX aepWHHhl 1 6y.z:teM Ha3bI

BSTb . .llBYX'ISCTH'IHOll nonpaBKOll ( OHa 11Bn11eTC!I cneuHallbHhlM nysh!pbKOM C B03MO:lKHh!MH no-
I , • • 

npaaKaMH ). Tor.z:i.a BOllHHCTa>1 llHHHH 6y.z:i.eT npe.z:i.cTaBll!ITb COOOIO ueno'IKY H3 HMeHHO· TSKHX 

nysLipbKOB (cM, pHC, 5) co BC8MH B03MO:lKHhlMH nonpaBKSMH BHYTPH nysLipbKOB, 

.LloKa:meM·cne.z:tyIOIUYIO TeopeMy, CyMMa Bcex B03MO:lKHhlX .z:tHarpSMM CMT C .z:i.aHHbIM 

'IHCllOM BHeWHHX 6oaoHHhlX llHHHll paBH!leTC!I cyMMe acex B03MO:lKHhlX .z:tHarpaMM B C pSBHhlM 

'IHCllOM BHeWHHX 0030HHbIX llHHHll 6es nonpaBOK K BOllHHCTbIM llHHH!IM , 

.Lln11 .llOKasaTellbCTBa KOHCTpyHpyeM cne.z:tyromee COOTBeTCTBHe Me:mhy .0:HarpaMMSMH 

B H .z:tHSI'pSMMSMH CMT: 

a) Ha .z:i.aHHoll .z:i.HarpaMMLI CM T y.z:i.an11eM ace onpe.z:teneHHLie BbIWe .z:i.ayx'lac;H'IHLie 

nonpaBKHi 

6) BO ace BepwHHhl Me:m.z:ty 'KnHHb!IMH" BKlllO'!SeM BOllHHCThle llHHHH (cM, pHC, 4). 

CymecTBeHHhlM MOMeHTOM .llOKS3aTellbCTBS !IBll!leTC!I B03MO:lKHOCTb BKllIO'leHH!I BOllHHc-_ 

Toll nHHHH Ton&Ko o.z:i.HHM 
0

cnoco60M, 0Tc10.z:i.a cooTBeTCTBHe no_ OTHoweiiH10 K B-.z:i.HarpaMMaM 

aan11eTc11 O.llH03HS'IHhIM, T,e, .z:i.ae .z:tHarpaMMhl 'B He MOI'YT co.z:i.ep>;KaT& TY :me caMyro .z:tHax-_ 

rpaMMY CM T, H TOllhKO TaKHe_ .z:tHarpaMMhl co.z:i.~p:maTC!I B .z:i.aHHOM MHo:mecTBe .z:tHarpaMM B. 

TaKHM oopaaoM, .llOKasaTellbCTBO 3SKOH'leHo. 1--ls 9TOll TeopeMbl cne.z:i.yeT, '!TO pasyMHO 

BBeCTH B '!eTb!pex'!aCTH'IHylO BepWHHy .llBYX'ISCTH'IHbie nonpaBKH BMecTe C TO'IKOll, 0TCIO.lla 

BH.llHO, '!TO 9TOT M8TO.ll acer.z:i.a .z:i.aeT ypaaHeHHe THIIS <Ppe.z:tron&Ma, ecnH B Ka'!eCTBe 

11.z:i.pa Mhl Hcnon&ayeM B-.z:i.HarpaMMhl HHau,iero nop11.z:i.Ka, .H.z:i.pa Bh1cwero nop11.z:i.Ka Hccne.z:i.y

IOTC!I B cne.z:i.yromell rnaae, 

KaK Mb! y:me 3SM8THllH, BOllHHCTbie nHHHH co.z:i.ep:maT 'HeCB>IaaHH"b!e' nyahlpbKH co 

BCe
0

MH B03MO:lKHhlMH nonpaaKaMH, 1--ls TeopeMbl cne.z:i.yeT, '!TO 9TH nonpaBKH MO:lKHO Y'IHThl

BSTb, CHOBS Hcnon&aya BOllHHCThle llHHHH, EcnH 0003Ha'IHT&'nponaraTop• _BOllHHCTOll llHHHH 

'lepea F(t) , TO nony'IHM, '!TO 
1121 

4 
F (t) a ____ f..;.(_2~ir'"'°) ____ _ 

1 - f K (t) - f K ( t, F 
(2.2) 

r.z:i.e 

5 



K (t) = 
32 11 2 

1 
" 4.fl2 

;;;;;;!dx 

x(x-t) 
(2.3) 

<PyHKIIHII K( t) cooTBeTcTeyeT •nyabipbKy' 6ea nonpaeoK; a K (t,F) - 'nyabipbKy' c y,1e

ToM ecex nonpaBOK. Mb! o603H8'1HHH 6yKBOll F q:>yHKIIHOH8HbHYIO 38BHCHMOCTb K OT F. 

B ypaeaeHHH {.:.:.d c.nenaao o.aao BbI'IHTaHHe; KOHCT8HT8 BbI'IHT!lHHH 

CT8HTY CBH3H f 
0 

peHOpMHpyeT KOH-

YpaBH0HHe {2.2) MO>KHO llOHHM!lTb K8K HHTerpanbHOe ypaeHeHHe .llHII q,yHKIIHH F (t). 

<PyHKIIHII k ( t) pacTeT norapHCPMH'l0CKH .nm1 t-+ - , acne.ocTeHe 'lero q,yHK11H11 l:(t) .. 0 

ecnu qlYHKIIHH K (t, F) He 6y.oeT KOMll0HCHp0B8Tb 8TO noee.oeHHe, Bonee no,a:po6Ho 

aTa npo6neMa 06cy>K.oaeTC11 B rnaee 3, 

Mo>KHO T8K>K0 onpe.oenHTb_ceo60.0Hy10 BOHHHCTYIO HHHHIO 6ea nonp!lBOK BHYTPH *ny-

3b!pbKOB', Tor.oa .!lHH 'PYHKIIHH F(t) nonyqaeM cne.oy10111ee Bbipa>KeHHe: 

4 
f ( 211) 

F (t) = 
1 - f K (t) 

(2.4) 

BbICWHe nonpaBKH Y'IHTbIBSIOTCII cJ1e.oy10~M o6pa3oM: BKHIO'IBeM nonpaBKH BO Bee nyaypb

KH eonHHCTOll nHHHH BMecTe, a HMeaHo: .006aen11eM qneHbI c nonpaBK!lMH Ccttoea c noMo

lllblO ceo60.!lHbIX BOHHHCTblX HHHHll) K 3HaMeH!lT0HIO npaeoll CTOpOHbl ypaeaeHHII ( ~.4). 

QqeeH.!lHO, 'ITO BOHHHCT8H HHHHII nepeHOCHT .!lHCKpeT~ble KBSHTOBbie 'IHcna B!lKyyMa B CMT. 

no.oo6Hbl0 O.!lH03H8'1HbI0 COOTBeTCTBHII ·eo3MO>KHbI H B cnyiiae <PepMH-B38HMO.!l0liCTBHII, 

llOTOMy 'ITO aTO B38HMO.!l0llCTBH0 o6na.oaeT onpe.oeneHHbIM HanpaeneHHeM. BonHHCT!lll HHHHII 

HMeeT B8KTOpHbill-ncee.ooeeKTOpHblll xapaKTep. nponaraTop BOHHHCTOll HHHHH na.oaeT KaK 

•2 2 • I 
p ( log p: ) B HH3W0M nopH.oKe TeOpHH B03MYIIl8HHll. TaKoe noee.oeHHe rap!lHTHpyeT 

cyMMHpyeMOCTb ,!lHarpaMM TeopHH <l>epMH-B38HMO.!l0llCTBHll C llOMOll!blO KOHC'IHOl'O 'IHcna 

Heonpe.oeneHHblX KOHCTBHT, 0.!lHBKO HeKOTOpbie H3 8THX KOHCTttHT He IIBHHIOTCII nonpaBKBMH 

K H3B0CTllbIM q:>H3H'leCKHM napaMeTpaM TeOpHH, Ho B03MO>KHO, 'ITO C llOMOll!blO M9TO.!l8 

/16/ 
<l>ella6epra H nallca 8TH KOIICTSHTbl MoryT 6bITb BbIKHIO'leHbl H3 TeOpHH, CymecTBeH-

Holl npo6neMoll B cnyqae HenepeHopMHpyeMblX TeopHll HBHll0TCH Heo6xo.oHMOCTb BB0.!l8HHII 

HOBblX KOHCTBHT Bbl'IHTBHHII npH CYMMHpOBBHHH .oHarpaMM C BbICWHMH nonpaBKSMH. npoeo

.llH BOHHHCTbl0 HHHHH BHYTPH .011arpaMM, HY>KHO BB0CTH 6eCKOHe'IHOe 'IHCHO KOHCTSHT 

BblllRT8HHH. 

BoaMo>KHOCTb no.Qo6aoro no.oxo.Qa K HenepeH?pMHpyeMbIM TeopHHM npe.onaranacb 

B pa6oT/ l5/. 

3, AcHMllTOTH'l8CKOe noee,lleHHe .llHarpaMM no BHell!HHM M!lCCBM 

YpaeaeHHe BC .llnll .llByxqacT11qHoll aMnnHTy.llbI pacce<1HH11 e npe.ocTaene11HH yrnoaoro 

MOMeHTa
111 

IIM80T cne.Qy1011111ll BH.ll: 

6 



.r ' ( 

'E '.. : ·E~ , · 'E 
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- · . E . . . ·; ·/ ' · /', E ' . E " · 
~-p ,1p•=,_::!L-'p' ·_q =•-1-q 

2 µ ', · . 2ft 2 , , µ 2µ · 2 ,·' , µ , 

_' r.o~ plµ ', Puµ ; p ;,, ,' p;; ', q; µ' _\µ • . - 'i81blpex-_HMllY~bCbl .oarx 'i~C~U 'B ,HB.'i;an1:10M npoMe- · .. 

:lKY:TO'IHOM Ii. KOH8'iHOM. cocTO!!HllllX, cooweT<;:TB8HHo •. <PyHKll~ll ( F (p '·, p;-; E)) ·upe.ocTaan!leT · 

co6oll' CB.000,ClHblll JlBYX'iaCTll'iHbllt npona.ra"Top.' K ,' ( p , p , p ~. p '.)' ..:-Koacj:>qJH~ll8HT. paanome-_ 
,·;, ' . ·· . •. , :'. / · , · .o ·: . o , , •. . ·. - .. -

· Hllll H.opa a 'i8Tb1pex-HMnynbCHOM npe.ocTaeneHHH no .noiiKHOMSM: n_e:lKaa.opa · Lno. H.Opo co-
,·, . , :, ' ; /~ I ~~ • -~, \_' I I r' .• •. ·' , •, \ • / _, - r , t f ' 

• ,, .oep:lKHT cyMMy. ,[lllarpaMM . He o6na.oaIOlUHX · .oeyx'iaCTll'iHbIMH npoMe:lKyTO'iHblMll COCTO!IHHll- · 
:·,, i ' 2 ', '. ' -,- /' , '.' I • ' "1 : , ' ', / • ,· • • , \ • ••• - • I ':- • , ~• 

MH 'e ...;E ;.,ttanpi:ienettmtl.· npitHa.onel'rnocTb ypaeHeHHH (3.1) K ~pe.oronbMoecxoMy xnac-

c/ onpe.oen!leTCll 'IlOB8,Cl8HH8M 'cpyHKUHlt F( p ',- p '·, E ) : . , ·~ .. ( Ke( p, p '·, p ':, p ~-;,E- ) , , ~nll 
. . , ' , . , ., " 0 ' '/ 17 / . 0 . '· . • '. C 
6onbir.ilix. stta'ieHKll / p , p •, p , p : • 11s TeopeMbl neMaHa .. BblTexaeT, 'ITO· cpyHKUHH· 

; t ~ • C • • 0 0 • 2 '• _• , • •' •: • , > ~ '-• ! , ) ' 
0 

; • , •, / •, ·: • ' 

F(p ',-p '-;E)eE;.O~T- ceoll xax. (p'~,- P/·2),, ,A;CaMoll. cy~eciaeHHolt neooneMolt srnnHe-rcll onl!e-, 

.o.eneHHe acHMilTOTll'I8CKOro ncieeiteHH!I, cj:>y~KUll~ K(''. E~n~ •Ke' CT~8Ml!Tc'll 'x. H:fl!IO KaK _: 
-2 J • ' •• ' , •• _ .; • ' ' • ,, , .1 . 

, '(fog p ) , aio -y:lKe · o6ecne'IHeaeT cj:>pe.oronbMOBCKHlt ·xapaxTep ypaeHeHHll. 11MeHHO _Taxoe 
: ',. ·-' - · . ·: , , .. • /12/ .· . . . ' .. 

'. IlOB8.0~!1lle: cpyHK~H,ll K e ObinO ~alt.01mp 13 ·p~OOT8 . , r.o_e_a KB.q8CTB~ ll.Opa llCilOnb3oBa".' 

nacb1 .o~arpaMMa' OOM8Ha 0.0.~0ll BOllHllCTOll nHHHell. 
, ' ,, ', . 

. ' 06cyi:iHM, o~TaeTcll ·•llH aTo noae.oeHH~. aHanor'H'IHblM 
I , 

. ' CHa'Iana nepe'IHCnHM,; pacxomnUH8Cll .OHarpaMMbl B. : i: 
I ' ' ' .,- .r 

.onll acex .011arpaMM· THna B 
,, ', ' , ~ ', ',. ,I ~~. : ,. 

1 ), 'aaxyyMHbl8, ,[llla;paMMbl, . 2) . ,[lllarp~~Mbl- COOCTB8HHOll aiieprHH Ill!OHS;' 3°) aepmHH

.O.l!arpaMM~ (~He.' 6) 'c.o~arpa~Mbl cio6cTB81!~o'~ 'aH~prHH ,BOm~~~TOlt. nHHHll •BK~IO'IaIOTCll 

~ nponara~ci~. BO/IHHCTOJI :n~H,HH), i n'epBbl8 ',ClBa I T~U~ paCXO.OHMOCT8ll H8Cylll8CTB8H~bl, C T~'I.:. 

Kll/ ~peHHll ~CHM.;TO~H'l8CKOro ~oeede~Hll (;a'arpaMMa ci~6CTB8HH~~- a,· H~prHH irnoiui He' BnH~-
. •, • ,' ' · , , .. /17/ . . ' 

eT,, Ha acHMllTOTH'I8CK08 Il0B8,Cl8Hll8 , ) , 
. ' ' 

. : ~eTpy'.oHo_ eH,.oen,, 'ITO ,}Jepm~iiaaH. qacTb HH~wero · nopH.oKa pacxo.OHT~SI xax' fog eog~; 
1 

• 

·. ri:xe'M - o6pesaiomHA napa":feT1>_; 

_PaccMoTpHM npem.oe acero · ace .oHarpaMMhI ,B : 6ea rio.;pa~o~ K ,. aepmHHHhtM 
_/ / 

,'IEICTllM,, a ·saTeM~ a, KOHne STOA rnaab1 oocy.oH~ s~,npoc ;~6 HX anmrnHH Ha acHMilTOTH'Iec
1
K~~ 

I '-. 

7, 



flpeJ::J.nonmirnM qnea K(t; F) 

•nor-apHcpM~'leCKHll pOCT-cpyHIUtHH K(t) '.' _TorJ::J.a nporiar-aTQp 

Ka~(fogt)
1 J::J.nsi,··,t➔ '."' • (no~,t\H~e-Mb/~BHJ::J.H~;~:o,3TOnpeJ::J.nono>1rnmie ,,,, 

.... J,, 

; <PyHKUH'? F(t) ·- M0:>KH0 npeJ::J.CTBBHTb•,, B- cneKTpan&Ho"'!, B_HJ::J.e_: 
'i 

: . \ ' 

F(t) ~,, .,J_., f 
"" 

lrn·F (t') d t'· 

t -•t 

-., 
I .J· 

'.2, 
I' Im F_(t) " ( fog t ) _ecn H·- *..; oo_ 

, , 

'/'J::J.e /• , 

'" Bo3MO:>KHOCTh-. B03HHKlI6BeHH~ nomoca1,1:-; qneaoa· cpyHKUHH j,(t) HHKBK ae 
, ' I . " " ~ 2 ' 

HBlllHM KoHe'!HhIM , pe3yn&TBTBM. · 3TH qneHI,I cooTBeTcTayroT · Teop11H THna cf, ,f, 
~ , ; ·,. / , , ·, ' ·( - ,' 1 '. • . ,, I t ' , . ' 

BMnnHTyJ::J.a ,KBK cpyHKUHSI· BHelllHHX MBCC CTpeMHTCSI :K · aymo 6onee · 6b!CTpO, '!eM, B HBllleM. ,-

~nyq~e. Bae;e~ B J::J.KBI'~BM~Y -~o;~HCThl~''nHHHH, B q,opMe ca:2). ·npHMeHSISI; nap~M~Tp~3~'." 
'°' ' ' , / ' ' •• / I' 

- 'umo <Pei!HMBHS, noiiyqaeM cneJ::J.yromee BhlpB:>KeHHS J::J.nSI' -o6mer-o .qneaa_ pa3no:>KeHHSI 'SIJ::J.pa 
; ( - · ,, ., I I,, - - , )/18/ - , , 

Mhl onycKBeM HeK0T0pue, aecymecTBeHH,hie 'IHCneHHh!e I cj:Jtf(TO~hl ': : 

', 

, ir"''" 

I'J::J.e' 
r 

. 2n•2· n 2n-2 , , 

8 ( 1 - Z a 1 - l '(31 ) 11 d a ·. - 11. d /3 ; 11 Im F ( x 1 ) d x 1 , 
l 1 -q~ 1 I I= l I= 1 · ' · 

Ji ' 2n-2 ''
1

'ii _, ·\\~: ·,,.· 

U2[µ 2 l _(3 ';i-l •x a ..;,-~(_tH(~·-,(3 ),n 
1 I t _ ~ I U :' i) L 

G(a {:Jl+R') '],
0 

. I II, , .. _ 

i 
- ,-

n - 'IHcno; B!fyTpeHHHX BonHHCTblX, ,JHHHll, ~I: 'ii: /Jj ,-napaMeTphl <Pei!HMBIIB
1 

H• Me3oHHhIX nHHHl! coo·TaeTcTaeaao; 
' , . :2 ! '-

' " . .1 ,' -x;·- Macca · i -oli ao,iuHc-rol! nHHHH. 

t = ( p -p':) 
, µ ,', µ' 

- : ' 2 
·u=(.p·+·p',) 

- µ µ, 
, ' , E · 2 

' ' 2 W 
E ,p,p',)~Eµ L(a

1
,(31 )+(pµ+-

2
-) R/a/.tV+ 

~ ' . ~ . 

K_-,_R (ci 
1 

, f3
1
, 

\ , E 2 · ·._ ,E''.-2' .- .. 1-.· ''E, ;- ·. -, -
+(pµ ~ z") R/a1 ,(31-)\(p;+y) R/a'i, (31 )+CPi':T),_R 4 (a1 ,'f31 ). 

. .' ,' -1'. : , , l . , 

,<Pyaic'u11H _ H(<,ZI;' /31); G (q, (31), L(q :p~H- Rk (al, /31) SIMSIIOTCSI, nono>KHren&H~IMH ,0J::J.H0p0J::J.-

Hhl~H q,yHKUH~MH ,°; :-rll CT~neHH M:'nepeMeHHhlM ,' ~{ ~ 'rl1 ; U - ~~PE!J::J..~nii::i-en~ J::J.-Ha~pa~:;: 

_Mb!:; B1,1pame~ne, (3.3) OTnJqaeTCSI ·o·T COOTB;;-TCTByromero B.hrpa)l{,eHHSI B T80~HH (¢ 8 

- , ~o6aBO'IHb!MH HHTeI'pBUHSIMH. _(3;_3) no nepeMeHHhlM_ ·x, ,• 1 

Pa3nar-asi q,yHKUHIO 
, , , , - , .. (n) 

(n)_ 

K. 
,_. 

:no· nonHH0MBM !Ie>KBHJ::J.pa, nonyqaeM cneJ::J.yiomee· 
' ,. '·" , .. , ,, 

:>KeHHe -_J::J.nSI . q,ymcuHH K f ,_:...· '., 

\ (n) 

Ke.;. r 

(,, 

n 2n.2 , n 2n• 2 . . _ (n.: J) A 
(1- l a'l_--l,(31)11 da; 11 df31 !!Im F(xl)dx;Qe("!r) 

I . I I , I · · 

'u 2 B n 

-,·. 
,, 

I .·, , - ',, ·' , ,. . ,, ,,, , •, - . ,._. 
I'J::J.e · Mhl Hcnonb30BBnH cneJ::J.yIOlllHe Bh1pa:>KeHHSI' HHBBpHa_HT0B _ U. If t .,'lepe3 cos , 

,·,-; 

I•, 

·I / I 
8 -

..... \' . 
/, 

,,f•" 



":...-:: 
\,_ "2 - 2 ~ ,2 . ,2 ' ::--.:_ .-~ - , ., 

u =p -:-P +p ·:-P ·+ 2p p -~,2p p -co~O 
· 0 · 0 • . 0 0 . ' ., ,, 

't =p 2 -p2+p"-2-:p'.2....:2p p'•+:2pp~·CO~ 0 • 
0 0 , 0. 0 , ' . . 

A :H B o_npe.oemnoTCSI cn_e.oy10_1UHM .' ~6paaoM: ·. 

'• .. 2.'•'·2;2,,· •2•,'- ,I\,,' 
{3 +:.~ x a-•-1-[(p +'p'--,p'-,p'--,2p·p')H·+ 

I I I ·U . , 0 . O · 0, 0 

', 2 2, , 2.,' ' 2 ,' _,, . ·, 
,+'(p

0
+ P

0
·-'P. -P ·+?p0 p

0
·) G +·R.(a ,-·P ;, E';p,;p') 

(3.4al · 

' ,_' '.' ' ,· , ' ,. 

, 13 ,.- 2 p .P ' { f ( a· : , {3 ) _, H' ( ~ , f3, l f ; --_ 
'. <PyttKUHSI, ,• Q~°t'-t> ~;e,llCT'.3BllSI8T co6ol! npOH3B0.ll~YIO. n'- 1 .-;o, nop!!,llKa <pyHKUHH nemaH-
' ilpa_BToporo po.oa: (Mb! p~ano>KHllH _'PYHKnHIO' ~nl a CUM .o~y~ 'IBCTHU, r.oe TOllbKO ttyne-:-. 

,.' K~Mn~H~HT~ BeKTopa · E µ' OTllH~Ha oT Hy~n). ·: 
> . ' I \ I 

·l:lblpa>Keirne .(3,4) ,ll8llHM Ha .0B8. 'IBCTH B 38BHCHMOCTH 'OT 3HBKB B 
, . . . /19/ 

HCil_Ollb3YSI H3B8CTHhle CBOl!CTBB '_<pyHKilHil -~ 'f•,:• IlOllO>KHM · B·o6nacTtt,· r.oe .B<O 

Cn~ IJ A .· . . . f +i-1 , A · . 
. Qr ,<,r> =<.":V :;QlTBr> 

yj-~. cyMMbl ,H pa3HOCTH ynOMHHyTbIX ,: ,'<BCT81!. KOHCTpyttpyeM 51,llpa ·c Il!)OTHBOilOll·O~HOI!'. CHrtta-
. ·- \ -

Typo!!.· Omi ,OT11H'l8IOTCSI OT. ttylf; T~llbKO • ,llllH . '18THhlX. HllH HeqeTHbIX s11aqeHHI!_' .· f , , COOTB8T"" 

. :~iaeHH~,' 6 .. eBH.llHO, ~TO .3BBH~HMOC.Tb.lpy~~ll~H A • OT. _P/H \'~0- ~onycKB8T npH HeKOTOpblX 

attaqe11tt11x ,E ·noaopoT nyTH.HHTerpnpoaaHHH no nepeMeHHOI! ;p; •B ypaa11e11ttn•BC, . 

.'s' ,U8llbH81!WeM nonaraeM: 

TOllbKO. peaynbTllT.bI BbI~Hc~en~I! · (no.o.po611ocTH nanara10Tc11 a npnno>KeHI<l\), _ 

rpamrua ·acttMnTOTH'lec,Koro·'.noB~.oe11~11 _1py11KuHH · K'i;' .mi11 oon~wttx-a11'aqe11ttl!. 

:n riptt <pHKCHpoaa11ttoM a11aqe11HH E _onpe.oen11eTc11 cn,e.oy10mnM . ablpa-: 

r 

(3.5) · 

· ,; Ka·K. cnei:iY8T ·. H3 3~Me~.8~HR, ·. C.o.enaHHOr~ .. s Ha11ane >aToA r114Bbl~ ~o~se.ae_HHe 

°K<t· . .011'11 'n :::_·2 .,o6ecne<ittaae'r <ppe.i:r,ron_~MoBcKHI! ~apaKTep ypa~~emia (3;1), _Ho B. cny;_ 

:'iae·. n= 1 .OUSHKB (3,5) · He Up0:M8HHM8., }lnit n= 1 0,llHHCTBeHH°cil!' ,llHarpaMMol!;. KOTOpag 
,. • • ' - /·, • j • 

. ,_'co.o~p>KHTCSI a' 11;:ipe·, ~Bll!ISTCsi'. -i:ittarpliMM8 o6Metta '0.01101! 'BOllHHCTOI! llHHHel!_,. HMeIOIUel! -
. ,.. .· , •2 ' I., , ' , ,,. ' , 1. 

rI0B8.ll0HH8 (fog p ) ,,llll!I ·f > 0 ' 
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"',, 
'· 

•• ·, ', i 

O6cyituM npo6neMy ·aeplllHHHbtX' nonpasoK. , napaMeTpH'leCKSH 

. .llnH aep~HHHOII 'ISCTH Hi..tee:j. -~H.!l (c~. puc. 6): -' : . . 
,'\ . .:, '. ' ' ; .· .. ·/, 

M2 •1 j' , /. •,o I 

. :·. ·a(l-a-·"'-•y),ImF(x)dxdad{3 d'y• 

·/ ' 

•, '•, • •• 'T 

,: .....: . : - '" , , --,, ,' 

cpopMyna <PeAHMSHa 
j . - '· ., ' 

v· =: f .f . t- . . . . . 
·--;·--: .• _,2 ,'i · 2·· - ' 2 ,, 

4µ2 o [µ +:(x-µ2).y-•p a{3 -•k ay -(p•k) {3yJ.,· 
I \' • ' /, 

' . , . . '. , ,2 . 

,_., ·~' 

r,lle Mbl 'perynHpH30BMH pacXO.llHlllHIIC!I. HHTerpan,· BBO,ll!I o6peaaIOlllHA napaMeTp _M ·, a". HH-, 
' • . -_ ' ' • ' , ' . •. - ' ~. . ,, - ' J _.._ ; ' 

TerpupOBSHHH 'no. nepeM8HHOA X " (aaMeTHM,: 'ITO 9TO. pery11!1pH3SllH!I !IBnSIE;TC!I. ioaapuaH~ ... \ . 

H~II ). ~TO Bbl~S>KeHHe / o6na,llaeT rcne.llyIOiu~~' IlOBe,lleHHeM .llnst M; 
2
;; p 2 a 1/+:k 2 a:+·' -·~ 

;':, ' '• . ,_ . ' .. ; .,,_ ---: , ': 

+:(iJ)..'k)
2 {3>>i -- 2 \ · ·2·

1
' 

. _i •. , ,'V.:, fog fog M,' -fog-fog (p 2+ k2+(_p,'.".'k) f.~ 

Hccne,llyeM aeplllHHHyro i:luarpSMMY BblCllleI'O kop!l,llKa. npuMepoM 'TSK08 ,llHarpaMMbl. !1Bm1-
• • I •-·, ·\ ,, I, , • 

eTC!I ,ciuarpaMMS, IlOKaaaH~S!I •. Ha' pHc.: 7. 
• __ · - ,:.· 1' :,, , .... , ' . ' 

' •· '• , l. ',j I . ·• , • ' '• 

. CoOTBeTCTBYIOlllHA' HHTerpan B npe.llCTaaneHHH ct>ellHM8Ha HMeeT cne.llyIOlllYIO cpopMy: 
' • I , , ' • , ,,, • • ' ' ' ~ ' • •·r 

,, 
2

: • "! 2 
;- 1 o(l-a.:.p-y-o.:.,_~)da d{3\ dy do.cit- d71 I;F(x)I~F(y)d~ dy 

,,J dx1.f.dy f ' ' ' ·' '· 
.,, 2 .: ,µ2 o, [,,2:i.(:it .:.:µ 2 ) a +(y-µ 2 );,B.:.: R{ p;R ,~ ,{3,y,8,;; 71) J 

·, . . . ' '· 1 ' • ._ 
- , . ' . . . . i 

r.lle · R ,11an11eTcil nuHellHoA ,cpyHKUHeA HHBapuaHTHblX nepeMeHHbIX· 

poaHoA cp~HKilH0A •TP~Tbe~o_,-:llOJ)!l.llKS o; n~paMeTpOB <Pel!HMaHa.· 
• - I • , ' 

p ~ _': ,k 2 

\ 

' ..-~ I 2 
( p •k ) H 

,;\ 

npoiiHTerpupoaas sro,Bblpa»ceHue no·napaMeTpaM a u: ·:µ 
·, . . . . . . 2 ' 

_nony'IHMi ~HTerpan, · ·· 

KOTOp_bIII CTpeMHTCSI K KOHE:'IHOMy_ ~pe,lleny,' 'npH M ... co· 

,, ~ 
00 

f .dx f dy 
4µ2 .;,µ2. 

1 f .., x+ y 1 ', 1 - og --
fog 2. X fog2 y xy xy i'. 

3TOT CTl)SHHblll c:paK;; 'IT~ ,llHl:lI'paMMa, CO.llep>K81ll8!1 pacxO.ll!llllyroc!I BHyTpeHHIOIO ,'18CTb, 
' - . " ,' • • . ' - ' ' ~ ' .' .. t' • "..; " ~ j ·- ·.'. ' ,, 

ocTaeTC!I _ CXO.ll!lllleAc11, SIBn!leTC!I. cne,llCTBHeM HeKOTOpblX COKpallleHHA pacxo,llHMOCTell. 
,.. • J' ' . ' " ' . . . . . '·• . . .. . . . .: . . 

Mo>KHO IlOK838Tb, 'ITO BKnIO'leHue aepWHHHblX nonpasoK BHYTPb ,llHarpaMM acer.Ila npuao-
l '. • / ' \ ' ' ~ ~ , , , , • " • . , ' ' ' - '- / • • '· 

'.llHT- K, Il0.ll06HblM . COKpameH_HSIM H BKnIO'leHue BOnHH.CTOII nHHHH B aepWHHbl npHBO.llHT K" 
\ . : ' - . •' ' -, 

,.· '/. 

T8KOMY >Ke CHMMeTpH'IHOMY :noBe,lleHHIO aMnnuTy.llbl, K8K BKnIO'leHHe ee. B n1060M ·JlpyrOM' 

Mec~e .ll~arpa~MbI. (cM. ,y.pasHeH~~ (;;M. ypaaHeHHe (3.5) ): ' . . . . . 

'-cc · •• ' ' ) .. - '," • • .,·./ , ' 

Bo3_Bp~THMC!I K npo6neMe -8CHM~:X-~TH'leCKOro. no_Be,lleHH!I npo_naraTOp~ BOnHHCTOII 
. "· . ( ' - . ' . . . . . ; . . ' " ., 

:nuH~H. C noM,OlllblO H8~HX :pe3ynbT8_T01'_ n~rKO IlOK838Tb, ;'!TO c:py~KitHSI f K(t, .. F)B ypaaHe-

' ... HUii . (2.2) He MO>KeT CKOMlleHCHp0B8Tb norapucpMH'leCKOro .pocTa aMnnHTy.llbl . f K ( t), 
:, . , ' ,_ ' ' , { ~ ~ ./ . . j ',' - . ' . . ,,, ' ·' 
.. C0OTBeTCTBYIOlllell' O.llHOMY nyablpbKY 6e3 nonp8B0Ko· ct>yHKllH!l_·K ( t, F)" nonyqaeTCSI T8KHM 

. o6pa3oM, •· 'ITO ... a O.llHH nyablpeK HY>KHo aiairo'l:HTb . ;, -ao~Hy no~Holl · .llBYX'lacTH'IHol! aMnnu-· · 

TY.llbl pacce!IHHH •. KaK cne.llyeT H3 ypa~:~~H!I (s:s); B~n~~ ... s ~~on~~ CTpeMHTC!I, K Hym.:i'• -
t' ! . .. L ~- • •• (' \ • • 1 , • 1, \ • ' 

He Me.llneHitee, -~eM (l'og.p~) ;' u'uTepaniis -raKHX .llHarpaMM He Mo>KeT iipuaeCTH K yxy.lltue-. - ' . ', . ,. 
·-HHIO 9Toro· ., noae,lleHH!I. no cymecTBY, 9TH nonpaaKH' HMeIOT. T8KOe >Ke IlOBe,lleHue, KaK, 

' , ' i' ' ' •-' 

o6Me~a O,llH0II BOJJ:HHCTOA nHHHe8! . . · . .llH_arpaMMa 
/,·. 

I•. 

• ... 2 
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BKm0'18!1 0.z:IHY BOnHIICTYIO nKHIIIO B nyswpeK II peryn11p11sy11 nony'leHHYIO ,1:111arpaMMY 

yKasaHHbIM Bblllle cnocol5oM, nonyqaeM; 

2 
K 

1 
( t, F )~ fog fog r,1 -fog fog t. 

B11,1:1110, 'ITO BKnIO'leHHe B BOnHIICTYIO nHHHIO nonpaBOK Bb!Clllero nop!l,1:1K8 1Ip11B0,l:IIIT TOnbKO K ,1:1py

roi1 nepeHOpM11pOB8HHOI! KOHCT8HTe CB!l3H, HO qnea, 38BIIC!llllllll OT IIMIIynbCa, He MO)KeT CKOMIIeH

CHpOB8Tb norapmpMll'leCKOro pocTa 'PYHKUIIH K (t) • TaKIIM ol5pa30M, ,l:IOK83aHa caMocorna

C0B811HOCTb ac11MnTOT1I'leCKOro IIOB0,l:lellll!I 'nponaraTopa• BOHHHCTOI! nllHHH. 

4. 3aKnIO'IHTenbHb!0 saMe'laHH!I 

PesynbT8Tbl rnaaw 3 npHBOJ:l!IT K saKnIO'len11ro, '!TO 11.z:1po ypaa11en1111 EC ,1:1n11 ,1:1ayx
/ 

'IBCTll'IHOI! aMnnKTYJ:lbI pacce11n1111 B f -npe,l:ICTaBneHHH npHHa,1:1ne)KHT K cppe,1:1ronbMOBCKOMY 

Knaccy. 0,1:111aKO CYMMB 11,1:1epHb!X ,1:111arpaMM MO)KeT pacxo,l:IIITbC!I npll H0KOTOpOM • Mb! 

aa,1:1eeMc!I; 'ITO 011a CXO,l:IIITC!I ,1:1n11 H0KOTOporo f • IIH8'1e TeOpll!I B000lll0 He Cyll10CTBOBana 

Obi. ToqKa f
0 

, B KOTOJ)OI! cyMMB !l,l:lepHblX ,l:IIIBrpaMM H8'1HHB0T pBCXOJ:IIITbC!I, COOTBe1"" 

CTayeT ae.z:1ymel! ocol5eHHOCTII 11.z:1pa B f -nnoCKOCTII. Ecna 3TB ocol5eHHOCTb !1Bn!l0TC!I 

'c1111ryn11pH01!' ( K f ➔ 00 1 ecmi f ➔ f O ) , TO IIOmta!I HMIIHIITy.z:1a BCer,1:1a IIM0eT IIOnIOC 

Pe,1:1)Ke cnpaaa OT TO'IKII f O • O.z:1HaKO, ecnH n,1:1po oona.uaeT 'peryn11pH01!' OCOOOHHOCTbIO, 

3T8 ocooeHHOCTb MO)KeT OCTHTbC!I Be.uymel! .z:1n11 nonHol! BMljnllTYJ:lbI, HBIIpllMep, ocooeH-

/20/ 
HOCTb, Hall.ueHH8!1 MaH,1:1enbCTBMOM ; 0.uHaKo II B 3TOM cny'lae, KOr,l:la n,l:lpo oona,1:1aeT 

ocooeHHOCTbIO no f B TO'IKe fo, MO)KHO npo.uomKIITb 11.upo no Hll)Ke 3HB'{OHll!I 1 

11. ypaBHOH118 .OCTHOTC!I cppe.z:1ronbMOBCKIIM IIpll ~ 2:·o 38 IICKnIO'l0HHeM, M0)1{0T Ob!Tb, 

TO'IKH f = (). 

Heooxo.z:111Mo c.uenaTb eme 11eoonhllloe saMeqa1111e, Kacaromeec11 .u11arpaMM ooMeHa 

0.UHOI! BOHHHCTOI! n111111el!, XOT!I OHH II He B8)1{Hbi C TO'IKII spe111111 q,pe,1:1ronbMOBCKOro xapaK-

Tepa 11.upa. EcnH BOnHHCTB!I HHH.1111 CB!l3BHH co CBOOO.UHbIMH IIIIOIIHMH, TO, aa nepBbII! Bsrn11,1:1 

KH)KeTC!I, 'ITO BKnIO'leH11e B8pWHHHblX 'IBCTel! npHBO,l:IHT K B03HHKHOBeHHIO HeKOTOpblX .uooa

BO'IHb!X HeO,UH03HH'IHOCTel!. OTCyTCTBHe IIHTerpau1111 no HMnynbCBM IIpHBOJ:IHT K Heooxo.u11-

MOCTII BB0.UOHH!1 B BepWHHHYIO '18CTb HeKOTOpOI! ,l:IOOHBO'IHOI! KOHCTBHTbl Bbl'IIIT8Hll!l 0 0.z:1HaKO 

811)1{0 Mb! YBII.UHM, 'ITO KOHCTBHTB onpe,1:1enneTC!I O,l:IH03H8'1HO. Oripe.uen11M nepeHopMHpOBHH

HyIO KOHCTBHTY CB!l311 C IIOMOlllblO nponaraTopa BOHHIICTOl! nHHHII 

f = F (0). 

BepWHHHB!I 'IBCTb Ha Maccoaol! ooono'IKe IIHOHOB y,1:1oaneTBOp11eT cne.uyIOIUeMy HHTe

rpanbHOMY npe.ucTaanea11ro: 

Im F ( t'-) 

t'(t'-•t) 

t+ t' 
Q (-- )dt'-. 

0 t - 4µ2 
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EcnH H000XOJlHMO, 'lTOObl BKna)l OT )lHarpaMMbl OOMeHa O)lHOJI BOnHHCTOJI nHHHeJI )laaan 

nepeaopMHpOBBHHYIO KOHCTBHTY cagsH, TO Mbl of5gsaHbl f5e3 BCgKoJI H90JlH03H8'lHOCTH 

nono>KHTb c= 1 • HaKoaeu, of5cyJlHM- acnMnToTH'leCKoe noaeJleHne aeJlymero nomoca 

- - /12/ 
PeJl>Ke_ Jlng f5onblllHX sHa'leHHJI nepe)laaaoro HMnynbCa. B paf5oTe Mb! nonyqnnn, 'lTO 

e ( s) .. Uog s )" I • 

3To nOB0)l9HH0 cagsaHo C noae)l0HH0M g)lep110JI )lHarpaMMbl )lng f5onblllHX 3H8'l011Hlt 
•2 . 

HMnynbCOB ( Ke ( p 2 + p, -2 ) = [ l'.Qg ( p2 + p,.:) 1 ). vis ypaaHeHHg (3.4) BblT0KaeT, 'lTO 9TO gang-_ 

0Tcg rnaB!lblM BKnBJlOM B g)lpO )lng 

pH<pMH'l0CK09 yf5b!B8HH0 cpyHKUHH f ( S) 

f > 0 • TaKHM of5pa30M, MO>KHO 3aKnJO'lHTb, 'lTO nora
( 

gangeTcg yHHBepCMbllOJI 'lepTOJI T90pHH THna A <p 

ABTOpbl f5naro)lap!lbl B.r.Ka)lbllll0BCKOMy H A.H.EcppeMOBy 3a U0HHbl9 JlHCKYCCHH. 

ni='vlnO)KEHv!E 

B npnno>KeHHH BblB9)l0M cpopMynw (3.5) )lng aCHMnTOTH'l9CKOro noae)l0HHg JlHarpaM

Mbl B • CJlenaeM aTo cne)lyJOlllHM of5pasoM: 

a/ npeHef5peraeM napaMeTpaMH a B cpyHKUHH B (cM. ypaBH9HHe (3.4)) H B 
I . 

8 ( 1- ~ a
1 

-•!, /3 I) - , 

6) HanH!lleM n -2 npOH3B0)lllblX cpyHKUHH Qe KBK npoH3B0)lllblX no n -2 a -nepe-

MeHHblM. 3To Il03BOnsteT HHTerpHp0B8Tb Bblp8>K0HH0 (3.4) no 9THM a -nepeMe!IHhlM. 

B) OcTaBnstst C8MblJI rnaBHblJI 'lneH, HHTerpnpyeM n:>ny'leHHYJO TBKH!IA of5_pasoM-q,yHKUHIO 

no COOTB0TCTByJOlllHM nepeMeHHblM 

• 
3TH MBHHnyngunH npHBO)lstT K B03HHKH0B0HHIO B 3HBMeHaTene n - 2 norapH(pMH'le-

CKHX (pBKTOpOB, 38BHCstlllHX OT B119lllHHX HMnynbCOB. 

r) ,lloKa>KeM, 'lTO OCT8nbllbl0 'l0Tblpe HHTerpauHH no nepeMeHHb[M a H X npHBO)lgT 

K JlBYM HnH O)lHOMY norapHcpMH'l0CKHM cpaKTOpaM )lnst f>O H )lnsl f = 0 , COOTB0TCTB9HHO. 

a) 3aM0THM CHa'lana, 'lTO B He MO>K0T paBHgTbCSl TO>KJl9CTB0HHO Hynro, ecnH npe-

aef5pe'lb 'lneHaMH npon"opunoaanbHblMH ·- ai B B ·3To osaaqano f5w, 'lTO )lHarpaMMa coJlep-

>KHT JlBYX'lBCTH'lHOe npoMe>KyTO'llloe cocTogHHe B s= E
2 

aanpaaneHaii. HeTpy JlHO BHJleTb, 

'lTO npeaef5perag napaMeTpaMH a 
I 

B B H B ·a ( 1 -,!. a
1 

- I. {:J 
1 

) • Mb! He TepgeM caMoro 

rnaauoro aKna.a.a. 

f5) Tor)la Bblp8)K0HH9 (3.4) npHHHMaeT cpopMy: 

K(n) a( 1 -S fl 1 )· 1 a 1 a 
e ., (. U a2 dA aat .Jl-,A. .. aa2 

n 2n•2 a ';,1 aa2 

1 
cl A Q'f( 
aa n•2 

A -g-) X 

x II da 1 ll d f3
1 
ll Im F(x 1 ) dx 1 

l t I 
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I. 

' /. 

A . 36B HCHT. 11HH0ilHO . o-rl n~peM~IIHOII .. a I • ..-, ; .• a A' OT Hee. )':>KG He 3SBHCHT • 
. ,, ' " ,, ,~ a 1· ··. _,. ·,. 

YIHTerpBp)'SI np·H.B9
1
.lleH~Oe BblpS:>KeHH~. n?. nepeMeHHOil ., a 1 1 no11y1'1S8M

1 

~B~ '1119HS1 COOTBeT-

CTB)'IOIUHe aepxHeil' H HH:>KHeil 'rpaHHU.SM. HHTerpHpOBSHH~ (a a• 1 a c: 0 ) ,q,11,irn, cooTBeT:'" 
, , • _ , ,_, , , • ', , • 

1
, • , , - 1 ~ t 

CTB)'IOIUHII · aHS'leHHIO izaO , · acer.Ila 6!)millie 1 . 'l'j)M '111eH, COOTB_eTCTByIOIUHII. a,;.:1 
, I • 1' ' ., • 1 \ . / .• ~ - /· ! . l _., ,...-I 

pb!M. MO)KHO npe1te6pe'lb. Ma)KOpHpyeM 3TO 'Bbip8:>K9HHe, npeHe6peraSI ·a .llMbHellweM ~epe"T 

· ~eH~olt a a q:,y;KUHH ~ • ·· 3~o. noa~on.ge~ npoH11~e~pHpoa~Tb, JlSH~e a1,1pa:>KeHHe H 
2 ~"\ . .(I. a a i ' ~ / , . • / I 't ,~,_... \ { ·' " , ' ' ,' 

no. OCTS11bHblM n.;..; 3a'-nep~MeHHblM •. nony.'ISeM C,119,ll~IOIUee BblpS)KeHHe: 

EcnH a BblpB.:>KeHHH {A • .!) 3SM8HHTb q:>)'HKUHIO 

·· Moil,. nonyqaeM ·cne.llyromne HHTerpa111,1 
'. 

I ( a A ) ( ' d ,x 1 . l 
i . •c- 2 ~ )• ,-f--2 -. • 

i! ,al ([L (X1"\"·-.- . og ~I ' .. a a1 , 
\ . 

3TH HHTerpanbi' ,o6na,llaro'\' cne,.llyIOIUHM acHMnTOTH'leCKHM noae.lle~HeM 
\ ' 

I 

{A.3) 

l ,\. ' 'I ' , - '' 
3HS'leHHi! BH9WHHX' HMn)'nbCOB; ( ~ :. 3SBHCHT. mrneilHblM. o6pS30M OT nepe-

,· , • ', • '•', ' 2 •: < ~ I '• ' a a : 
p 2, p .2, p 2 , p ~, E ) ,· \ 1 1. 

0 0 · 

3) 0CTSBWHJ!CSI- HHTerpari no nepeMeHHblM a . . a 
' ' f ._n-:t -n 

' /' .. 
f _;d;;..·.;;;a_,n..,·-,...,_·.-'d'-a"-_..0 __ 

32 

I 
'. 3llM9THM 1 'ITO 

I, 

. ' . . 
• X/' ~MeeT cne.llyIOIU.H_il BH.ll: 

Q ·c 
f 

) X 

..., 

. I. 

·. \ 

x.·. 1+'a.x.; + A) . 
... 

{A. 3a) ',.\ 



. ' 

;,,,, J 
,; 

' '. ' ,, ' I , . , • 

·,·H 'npOHH?'erpHpyeM'<pYH~UHI?• B BblpB)KBHHH (A,3a) no· an•! , OCTBB!1_9l'I noKB 008 qneHa,· 

/. 

I 

COOTBBTCTBylOLUHe a• =lH 'a , n• 1 , 
1 

1 
n• l 

=0 

\'/ 00; 

{dx~:I J, d_xn 
,u2 _4µ2 

I , d a 

f ~(..a.£.+ x.), 
O · a a.01 . ,• ' 

'Qe( x~-1+ aDxD+ A· 
,· B 

- Q e < 
'a n1x·n'+' A 

-s ) _) , Im F ( x~~ 1 )Im F ( ~ ,; ) . d x n• 1 • d x n 

B ahipameHHH ( A.4) 3BMBHHM nepeMeHHbie' HHTerpHpOBBHH9: 

. ' aA 
an( Xn+: qan ) · 

:I:!:•. z 
-B ' 

.-
'(A,4) 

<,/ ;,. 

H'. pa~.llemrM, HHT~rpHpOBBlIHe no .z Ha .llBe-'!BCTH 'Q<z<c 
, , , x.+ '!!_A 

c<z<~ r.lle c :- He-
..... B _,. -~ . . , -"'.:-: 

: KOT.opag KOHCTBHTS: EcnH 'npOHHTerpHpOBBTb no 
* f .,. ,_ ·xn•l -H x n, TO .llo6aa,Ka, · nonyqae_Mag 

,B peaynbTaTe .HHTerpHpOBBHHll no ; z ',., ,B npe,llene _ O<z<c , '.lla)Ke .llng f= O; _.llaeT 

_ aCHMnTOTH'leCK08 noae,lleHHe 'THna: 
, ,. 

. 1 

· (I fog il I+ c ) ( I fog -2A- j + c:) 
.. ,- iJan•}· ' ·. aa n 

nono)KeHHe He H3M8HHTC9 • . ' aA ' •I 
c < Z < ( Xn +: -· .- ) B , 

.· '' .a an 

.llng• b_:o ecnH HH:i-erpHpOBBTb no_ 

·' ' 

(A,5) 

I· , 

z a npe,llenax 

,'' 

-', 

Jlflg e = r 
,· 

' HCnOnb3yll BCHMnTOTH'!eCKYIO cpopMy ·qiyHKUHH 
I 

'Q
0 

H HHTerpHpyg no z·. 

nonyqaeM, cn~.llyJOLUHll HHTerpan:, · 

J·= r d°i< n 'd ·•x n~ 1 
X 

(fog.
2
xn)(fog 2 x );(x,+:£A )(x 1+'~ )' 

\ ~ • C n• 1 • n • a a { n- a a 
- n _ n•1 

( x.;.1 +,2" +'~) ( ~- + ~) , 
x fog --g- · · B _ B · B _ 

. . - . A. . . A ' 
(c+Xn-1 +·-)(c+~+---) 
~ · B · B · B 

1
~0TOpblll oona.llSBT cne.lly!OLUHM BCHMnTOTH'IBCKHM nOB0.llBFll!eM: 

. l 
,• . aA. aK . -1. 
J = 1 !fog < -. -· - + --.-· > I+ c l 

... ,aan.1'·,_ a a.-

> 

' ' 

' . - , 

(A;a) 

' · l-1cnonb31ll .· ( A,2) ,.• (A,3), (A.4) ,' (A,5), nonyqaeM oKOH'IBTenbHO BCHMnTOTH'!ecKoe 
,' 1 . : . (n) ·' . , . .· . 

noBe,lleHHe, <py_HKUIIII' K f . 

i, 

5( 1--l /j 1 ) II d /:J 1 e > o K<"! f ',. . M 
l,+'c. r · u i cl fog a 

I. ', I,., . aal . ,I. 

' 
,· 
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iJ "i12 q fog a ii . I +'c) (!fog( a A + a A ) I+ C,) 
I, ·,. a a!'' _a_an•l aan,· 

•·. ,TaK ·K~ ~ '· qiyHKUH>I' iJ..A. 1 ,>1anueTC>1,.n11ael!aol! cpyHKUHeil· nepeMeHHhIX ? p ' 2 p 2 p • 2 · • E 2 · , , : . a,ac _ • . .' 0 ,1' , • 1 > : 
, nony;°'meM 8CIIMUTOTH'i8CK08 _IlOB8A8HHe,•. onpeA~neHHOe ypaBH8HH8M {3,5)_'.: 1 
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~ cf (3 

(f /3 <f 

Pnc. 4. Tpll B03MO:>KHbie naarpaMMhI, COOTBeTCTBYIOIUHe aepUIHHHOl! 

qacTH B CMT. 

• + .+ + ... 

Pnc. 5. CyMMa naarpaMM, naromnx BKnan B aonHKCTYIO n11H11ro. 
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YpaBHeHlrn EeTe-ConIIHTepa B CHMMeTpH'IHOll: Me30HHOll: 

TeOpHH 

npe.anaraeTCH HeKoTopoe nepecTpoeHHe -qneHoB TeopHH Bo3-
MymeHHH: 'leTb!pex-qacTH'lHbie BepllH!Hhl 3aMeHHIOTCH Tpex-qacTH'lHh!MH. 
noK83bIBaeTCH C IIOMOlUb!O 9T0ro nepecTpoeHHH, 'ITO g.n:po ypaBHeHHH 
EC HBnHeTCH cppe.aronbMOBCKHM onepaTOpOM B n1060M nopH.n:Ke Teo

PHH B03Myll{eHHll:. Hall:.aeHO acH!'fIITOTH'leCKOe IIOBe.aeHHe Be.n:ymero 
non10ca Pe.a)l{e: a ( t) "' ( log t) . . 

TTpenpHHT 06oe.llHHeHHOro liHCTHTyTa 51.llepHb!X liCCne.uoBaHHi1. 
J]_y6Ha. }964. 

Kwiecinski J., Suranyi P. P-1715 

The Bethe-Saip eter Equation in Symmetric Meson Theory 

Some rearrangement of the terms of the perturbation theory is proposed. ·Three par
ticle vertices appear instead of the initial four particle ones • .With the help of this r 

arrangement it is shown in any order of perturbation expansion of the kernel of the 
Bethe Sap Jeter equation, that the kernel satisfies the Fredholm condition: -The asymp to 
tic behaviour of the leading Regge pole is found to be a (t)"" (fog t f 1

• 
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