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A H H 0 T a U H R 

n,n B9.ll9H8 nepeHOpMHpOBK8 KJ18CC8 MO.ll9Jlell: KB8HTOBOll: TeOpHH IIOJlR C cPIKCH

pOB8HHb!M HYKJIOHOM B Teopnn B03MyWeHHll: 6es paccMoTpeHHR .llHarpaMM ct>ell:HMaHa, 

Opoue.llypa rrepeHopMnpoBoK HOCHT anropHTMnqecKnll: xapaKTep. 

Abstract 

The renormalizatlon of a class of models of the quantum field theory with the fixed 

source iri the perturbation theory has been made without cqnsidering the Feynman graphs. 

The renormalization procedure is of an algorithmiC character. 
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c clHxcu-

efiHMllHS, 

! fixed 

n graphs. 

KaK XOpOllD 113BeCTH01 COBpeMeliHbifi MeTO.ll nepeHOpMHpOBOK B KBSHTOBOil: TeOpHH 

nonH HepasphiBHO CBHsaH c xnaccuqmxaunell H uccne.ooaaHHeM rpa¢HKOB ¢ellHMaHa a 
~ 

TeopnH BOsMyrueHHil:, Hume 6y.oeT noxasaHo, 'ITO a· Mo.nenHx Teopnu nonH c ¢HKCHpo-

BSHHhiM HCTO'IHHKOM npoue.oypy nepeHOpMHpOBOK B ciJopManH3Me C S -MaTpHUefi MO:lKHO 

npoaecTH, He usy'laH .onarpaMM <t>ellHMaHa, 

. 
N\bi 6y.lleM paCCM8TpHB8Tb KnaCC MO.Qeneil: KBllHTOBOil: TeOpHH nonH, .llnH KOTOpbiX 

I'8MHnbTOHH8H B3llHMO,llefiCTBI!SI MO:>KeT 6biTb 38ilHC811 B BH.Oe 

e 
II (t) == g I rA </>>._(t) ~lim. 

I A==J ( 1 ) 

3.necb r A SIBnsnoTCH M8TpHU8MH, .oellcTBYIOIUHMH 118 HyKJIOHHhie rrepeMeHHbie. rbp.ii

.llOK MSTpHU COBIIa.oaeT C 'IHCnOM. CTeiiellefi CB060.0bi HyKnOHHOI'O ilOnSI. 0THOCHTenbHO 

r A 6y ,ll9M npe.ouonaraTb, 'ITO OHM unu 8HTHKOMMYTHpyroT Mem.oy co6oll 

(2) 

HnH SIBnSIIOTCSI npHMbiMH . npOH3B9.09HHSIMH aHTI!KOMMYTHpyiOIUHX MSTpHU ( KaK1 llaiipHMep, 

B MO.OenH 4y-noy, I'.ll9 rA == CT~ r f ), 

xax A 

.p (t)- orrepaTopbr MesOHHhiX uoneil:, KOMMyTupy!OIUHe rrpu pasnH'IHhiX sHaq
A 

Hx pasnomeHue no rronomuTenbHhiM. H OTpuuaTenbHhiM qacToTaM npe.orrona-

raeTC.II cne.oyroruuM 

(3) 

+ 
r.ne a A k 11 a A k - orrepaTophi pom.oeHHH H yHH'ITomeHIISI Mesoaa a cocTOSIHIIH A 

c HMnynbCoM k ((J) =·yk2 + p. 2 ) VA (k)- HeKOTOpbre, aoo6rue roaopH, KOMnneK-

CHbie ciJyHKUHH, JlnH M930HHbi/(: orrepaTopOB ( 3) MO:lKHO ·orrpe.oenHTb XPOI:lOnOI'H'leCKOe 

crrapuaaHue 

. -t 2 ·I(J)jt-t•l 
<OI T(tf> (t)¢ (t'))l0>=8 !1 (t~t')==B",IIV.(K)I e (4) 

A A' . M' c · 1\1\ ·-; A ' 

By.neM C'IHTaTb, 'ITO !1 c (t) -oT HH.ll~xca A ue saaHCHT. 

Pa.n sa:m:HhiX Mo.nenell KBaHToaoil: Teopuu nona RBnReTcR qacTHhiMH cny'laRMH 

I'llMHnbTOHHllHS £ 1) o 
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II 

4 

Ill 
CKanHpHyiO HefiTpanbHYIO MO,aenb MO:l'KHO nony'liiTb1 nonO:l'KIIB 

v.\ (k) = _1 
y2w 

r>. = 1 

/2/ 
CuMMeTpU'lHaH Mo.aenb KeMMepa 6y.aeT npu r.\ =r.\ (.\=1,2,3) H 

v>. (k) .. v(k) 

y2w 
1 r.ae v (k) ¢opM-¢aKTOp HyKnoHa (¢yHKUHSI o6pe3aHHH). 

/3/ 
3apH:l'KeHHaSI CKamipHaSI MO.Uenb nony'lHTCSI1 ecnH Bbi6paTb 

r.\ = r.\ (.\ = 1,2) 
.... v. (k)=· .\ 

/4 5/ 
Nlo.aenb 4y • nony'lHTCH, ecnH nono:l'KHTb 

r, = (1 r ( I-• s =·1,2,3) 
1\ J1. s 

v .\ rk) .... i kiL v (k) 
y2w 

S - MaTpHua .anH raMnnbTOHnaHa ( 1) 3anHChiBaeTCH B BH.Ue T-npon3Be.aeHHH 

00 

S =. T exp I -i f dt I .I e I .I -a t ·2 a t 
[ e g I r.\ (t)<fo.\ (t)-sme 

.\=1 
] l . (5) 

""" 

3.aecb onepaTop 

/6/ 
ro HH.UeKca 

r.\ 3aBUCllT OT apeMeHU He SIBH01 a KaK OT ynopH.UO'!IIBaiOIUe-

a - napaMeTp 'a.anEi6aTII'lecKoro" BKniO'leHHH B3anMo.aettcTBIIH. 

B paCcMaTpHBaeMOM Knacce MO.Uenett H3-3a OTCYTCTBUH nO?HPU3a~Ull BaKyyMa 

(HeT HyKnoH-aHTHHyKnOHHbiX neTenb) Me30HHhie xapaKTepnCTHKH (Macca, ¢yHKUllH 

rpHHa) He MeHHIOTCSI. B pe3ynbTaTe B3aHMO,UetlCTBHSI, flo9TOMY B TeopnH no.ane:l'KaT 

nepeHOpMllpOBKe TOnbKO "Maccau HyKnOHa H KOHCTaHTa CBH3ll. 

CyxuecTBeHHo, 'iTO KOHTpqneH Sm OTBeTCTBeHHbitl 3a ycTpaHeHUe HyKnOHHhiX 

C06CTBeHH0-9HepreTH'leCKIIX BKna.UOB 1 CTOHT npH e,UHHH'lHOtl MaTpnue B raMHnbTOHHaHe 

B3aUMO.LlefiCTBHSI ( 1) H KOMMyTnpyeT C .gcTanbHOtl 'laCTb!O raMnnbTOHIIaHa. flosTOMy 

oH MO:l'KeT 6biTb BhiHeceH 3a 3HaK T-npoH3ae.aeHHSI a S -MaTpHue, H 

s = exp I i Sm l s~ 
a 

r.ae 

Sa= 
e 

~ ·altl 
T exp I - ig J . d t e I r.\ ( t) q, .\ ( t) l . 

-co .\=1 
(6) 

Ho S - MaTpHUa (5) y,aoaneTBOpSieT COOTHO~HIIIO 

i . \ r.ae 11 

1 

He'lHOf 

. noHa .r. 

pH'lHhiii 

nepeHC 

06CTOSI 

qett, a 

noarol'J 

BKna.Ll 

ci:a30BO 

cne.aoB 

run HY 

y 

I i> 6: 

n 
<N IS' 
B (8) 

sneMell 

(CM. Il 

n 

lllHHHhi! 

KOHCTa 

x, 

H paae 



I 

(5) 

'IHBaiOwe-

:tKyyMa 

ne:>KaT 

YKJIOHHh!X 

lbTOHIIaHe 

ISTOMY 

(6) 

5 

<NISIN>"" I, 

r.ae IN> 

( 7) 

TaKIIM o6pa30M 1 OK83hiBaeTCSI.1 qTQ KOHTpqneH 8 m Bh!.ll9JISI.9TCSI. B Blf.lle 6ecxo-

HeqHOI"O cfa30!30I"O MHO:lKIIT9JISI. ( 7) 11 1 CTr9.llOBaTeJibH0 1 rrepeHOpMI!pOBKy "MaCChi" HyK-

' . noHa MO:lKHO rrpoaeCTII npocTo no.aen11B Ha cpasoBbifi MI!O)lmTenh < N IS a IN> MaT-

pllqHbill. sneMeHT .anSI n106oro npouecca, rronyqeHHbifi OT S -MaTpiiUbi B cpopMe ( 6). 

flepeHOpMIIpOBKa MaCChi IIpOCTh!M .ll9J19H119M Ha cpa3y 061>SICHSI.9TCSI. T9M cpi311qeCKlfM 

o6CTOSIT9JibCTBOM 1 qTQ B sa.aaqax C 4HKCIIpOBaHHb!M HyKJIOHOM npeHe6peraeTCH OT.aa

qefi, a sTo osHaqaeT, qTo Macca HyKnoHa irMeeT 6ecxoHequo 6onhUIYIO aen11q11uy 11 

IIOSTOMy 1 9CT9CTB9HH01 He BXO,lliiT B M8TpHqHbl9 9JieM9HThl cpii3HqeCKIIX r:pOU9CCOB. 

BKJia.aLI co6cTBeHHOi1 sHeprllll HyKnoHa rrpuao.aSIT JIUUI b K ~oSinneHIIIO HecywecTaenuoro 

!}:asoaoro MHO:lKIITenSI. B peanbHOM cnyqae, xor.aa yqiiTbmaeTCSI oT.aaqa uyxnoHa u, 

CJ19.llOBaTeJ1hH01 cpll311qeCKII9 IIpOU9CChl saBIICSI.T OT ero MaCChl 1 qaCTII C06CTB9HHOU 9H9P";" 

I"IIH HyKJIOHa IIOMIIMO cpa3hl BXO.llRT H B CaM MaTpnqHb!H SJIE'MeHT. 

YfTaK, sneMeHT S -MaTpUUhi .ansi rrepexo.aa ns cocTOSIHHSI I i> B cocTORHI!e 

I i>. 6y.aeT orrpe.aenRThCSI paBeHCTBOM 

s
1 

... Jim 
-1 

a~o 

<tls"l'i > 
<NI Sal N > 

(8) 

npn pacqeTe no TeO pHil B03Mywennfi MaTplfqHbie sneMeHThl <I I sa I i > II 

< N I sa IN > H3B9CTHLI B BH,lle PSI..llOB IIO KOHCTaHTe CBSI.3H g • no.!'lennB pR.ll Ha Pll.ll 

B ( 8) II C06paB KOScpcpHUH9HThl np!I O.llHHaKOBhiX CT9II'(!HRX B 1 IIOJiyqHM MaTpllqHbie 

9J19M9HTh! 1 B KOTOphlX y:>Ke YCTpaHeHbl BCe C06CTBElHHO SHepreTuqeCKHe paCXO.lllli~OCTII 0 

(CM. npuno:>KeHIIe A). 

nocne rrepeHOpMIIpOBKH MaCChi OCTaiOTCSI. ewe 6eCKOHeqHQCTH 1 CBSI.38HHh!9 C Bep-

IllliHHblMII qacT.IIMII ,llllarpaMM 1 KOTOph!9 YCTpaHRlOTCSI. rrepeXO.llOM OT "saTpaaoquoii" 

KOHCTaHThl CBSI.3Y. g K "Ha6niO.aaeMOH" g t 
----~----~~---------

X) Yfs ( 7) cne.ayi;$~ 

17/ 
II paBeHCT~O (4) B pa6oTe 

8 m "" i lim a P.n < N I S al N > 
a ... 0 

He SI.BJISI.9TCSI. rrpaBHJibHhiM. 



6 -

PesynbTaT TeopHII nepeHopMHpOBOK1 .llOKasaHHbifi .IJ.aficoHOM B MeTO.lle .TeopHH 

B03MYlU9HHfi 0 MOMHO ccpopMynHpOBBTb CJ19.llYIOlUHM o6paSOM, nycTb HM99TCSI MBTpH:q

Hblfi sneMeHT KBKoro-nH6o npouecca M (v, g, L). OH SIBJI SieTcSI cpyHKUHefi 9HeprHfi 

B38HMO.ll9HCTBYIOIUHX '18CTHU 0 ll:X CnHHOBbiX H H30TOIIH'i9CKHX nepeMeHHbiX. (coaoKyn-

HOCTb 9THX xapaKTepHCTHK Mbl 0603H8'1HJIH qepe3 'II ) 1 a TSKMe cpyHil:UHefi 38Tp8BO'I-

HOfi KOHCTSHTbl CBSI3H g H HMnynbCa o6pe38HHSI L • IJepeHOpMHpyeMOCTb TeopHH 

osnaqaeT, 'ITO MaTpH'IH.Oifi sneMeHT .U nocne ycTpaHeHHSI co6CTBeHHo-sHepreTH'Ie-

cKHX BKJia.llOB SIBJISIE:!TCSI cpyHKuHefi He ~ napaMeTpoa g Ii ~L 1 a O.llHoro gr .1 

KOTOpbiH SIBJ1SI9TCSI tPYHKUHeJt g H L H H83b!B89TCSI. nepeHOpMHpOBBHHOfi (Ha6JIIO.llae-

Mofi) :KOHCTSHTOfi CBSI3H gt "'gt (g,L) 
1 

T,e. 

(t) ' 
Af(v, g, L)=M (v, gr (g, L) ), (9) 

no H.ll90JlOI'HH . TeOpHH nepeHOpMH:pOBOK g t C'IHT89TCSI KOH9'1HOlt B9JlH'IIIHOfi II onpe-

.lleJISI9TCSI H3 OnbiTB, 

I 
0TCIO.llll CJle.llyeT, 'ITO MSTpH'IHblfi 9Jl9M9HT, Bbi'IIICJ19HHblfi no TeOpiiii B03MyiUe-

HIIit (no ¢opMyne (8)), 

... 
M (v, g, L ) .... gmi g2n Mn (v, T...) 

n=O ' 
(10) 

r.lle m onpe.llenSieT nopSirioK nepaofi Henc'lesaiOruefi .llHarpaMMbi paccMaTpH:aaeMoro 

npouecca, MOMeT 6b!Tb npe.llCT8BJ19H B BH.lle 

.U(v, g,L) = Alr)(v, gr)=g~I 
n .. O 

g2n .u(r) (v ), 
r n 

( 11 ) 

(t) 
r.lle !.1 n (v) yMe KOHe'lHbi B cny'lae nepeHOpMHpyeMOfi TeO pH It ( Hanp!IMep, B CIIMMeT-

pH'Iuofi cKanSipHofi Teo pHil KeMMepa) •. 

8 paCCMaTpHaaeMOM KJlaCCe MO.lleneJt CBSI3b M9M.llY gr H g 
/3 5/ ~ 

H3B9CTH8 
1 

gr < N 11 rA. I N2>"' g <Nl IT IrA. (0) s II N 2 > ;,.~ g .lim ~I Tl r~ (0) s aiiN2> 
a ... o <"NISaiN> ' 

( 12) 

OTKy.lla B TeOpiiH B03MyiUeHHfi MOMHO nony'IHTb 

7'··' 

Kos 

norf 

.llHSI 

pern 

9HTb 

tWHK 

II 

nony 

qneH 

.llOBa 

nHCbl 

6es • 

qnKa 

30881 



~eopnn 

MBTpnq

lrHit 

IBOKyn-

:eopnn 

~ gr ~ 

1a6mo.nae-

(9) 

n onpe-

aoaMywe-

(10) 

:aaeMoro 

( 11 ) 

B CHMMeT-

/3 5/ 
~eCTHa 1 

( 12) 

7 

(13) 

Koa!f!qnnaeHThl. en (L) SIBn.IUOTCSI paCXO.LlSllllKMKCSI (a cnyqae nepeHOpMapyeMoA TeOpHK 

norapn!f!Mn'tecxn) KHTerpanaMK npn L .... "" 1 CBSl38HHblMH C BepWHHHbiMH 'i8CT5lMH 

.nnarpaMM. 

3a,oaqa Teopnn noa:Myweunii - OTbiCKaune M (r) ( v) - nerKo MO)!{eT 6biTb 
n 2 

pei.l.leHBt ecnH B ( 11) llO.LlCTBBHTb ( 13) 1 pa3nO)!{HTb no g H npHp8BHSlTb KOa!fl!flHitH-

eHTbl npH O.LlHH8K0BblX CTeneHSIX g 2 , YlMe-eM COOTHOWeHne 

(14) 

TaK KaK H3BecTHbi Koa!fl!f!HnHeHTbi Mn H 
(r) 

C k K3 (8) H ( 13), TO nerKO HafiTH 

cWHKitHH M lJ. • Pacnnc&rBaSI CHCTeMy ypanueHHA ( 14 ), nony'iHM 

( 15) 

H 

(16) 

nonyqaiOTCSl peKypeHTHbie COOTHOilleHHSl 1 ll03BOnSIIOUllle HBHTH K8)!{.Llblit nocne.nyiOUlHfi 

qneu, ecnn H3BeCTHbi nee npe,ohr.nymne, 

TaKuM o6paaoM, nporpaMMa nepeuopMnpoBOK MO)!{eT 6hiTb npone.neua 6ea nccne

.noaaunsr rpa!flnKoB ct>eAuMaHa, O.nuaKo MO)!{eT B03HHKHYTb B03pa)!{eHne, 'iTO npn pac

nHChiBBHHH MaTpn:'iHOrO aneMeHT8 (8) B TeOpHH B03MyweHHti uenb3Sl 6y.neT 060fiTHCb 

6ea TeopeMhi BnKa n,. cne.noaaTenbuo, 6ea aae.nennSI .nnarpaMM, Ho H 3.necb cnenu

qnKa aa,naq c !flnKcnpoBaHHblM HyKnOHOM noanonSieT nu.non:3MeHHTb TeopeMy BnKa. 

1101· 
MaTpH'iHbie aneMeHTbi nponeccon SIBnSIIOTcs:r, K6K II3B9CTHO , ct>ypbe-npeo6pa-

aoBaHHSIMH OT p8.LlH8IliiOHllbiX onepaTOpOB THll8 



8 

m 

8 s IO>, 
R '(t1, ••• ,tm)=·<Ol8A.. (t) ... 8rp,_(tm) 

.\1 "'"' m · '+',\ 1 1\Ui 

1 

r .ne ycpe.llH9HHe npOBO.llHTCSI no M930HHOMY BSKYYMY. no.llCTSBllSISI !I ( 17) 

uy B ¢opMe ( 6 ), uonyqaM 

R,\a ... A (t1, ... , t m) = (- ig)m T (IT r,\ (t) expl-g 2;2 fj ds ds e·arls z~-~·la) j )( 
1 m 1• 1 J I 1 2 

•00 

c 
X 6.. (s -s ) l: r, (s) r, (s) I ) . 

c 1 2 .\•1 /1, 1 /1, 2 

( l7) 

Sa MSTpH-

(18) 

npH IIOlly"'eHHH lPOPMYllbl ( 18) Mbl BOCIIOllb30B8llHCb .llllH HOpMSllbHOrO ynOpH,llO'{eHHSI 

. . . /8/ 
MeaoHHbiX onepaTopoB TeopeMolt Balta B ¢opMe 

"" c 
82 T = N A. exp {lfl ff ds ds 6. ( s - s ) I 

rP '+' 1 2 c . 1 2 .\•1 _,., 8 r/J/s
1
)8r/J/s

2
) 

I . (19) 

YnopH.llO"'eHHe HyKllOHHhiX onepaTopoB r,\ I ecnH OHH SHTHKOMMYTHPYIOT, MO:lKeT 

Oh!Tb IIpOH3B9.ll9HO II pH IIOMOlllH Cll9.llYIOlll9ro COOTHOl.tEHHSI/
9/ B cnyqae f .., 3 ( o6o6-

llleHHe HS cnyqatt e >'3 O'ieBH.llHO) 

n1 n2 n3 
r (U n n r1 < e ) r2 < ' ) r3 < ., "') ) .. 

1-' .. 1 JJr=s1 .\•1 "' . v 

n n n 
n1 112 n3 1 2. 3 ... r r r n n n 
1 2 3 1-'=1 vr=s1 .\;..1 

& < e _,,. ) & c.; _,., J & < <;. -" ,) , 
"' v "' /1, v /1, 

r.lle '· 
l· 1 ecmr :r >'0 

& (x) .... 1 
- J. ecnH x <'0 

(20) 

p 

HBHbiA 

(CM.Jl 

H nepe1 

Bhlllle I 

BSHHOrl 

nepeHOJ 

CTBy (] 

HH ll, ' 

· nepeHo~ 

! (8) H ( 

B 

M8TpHII 1 

IIOMOUlH 

Ec 

B8eTCH1 

llHIOTCSI 

HHll. B 

Ha Ha H 

MY1ll9HH 

CSI IIO.llp 

B 

MO:lKeT I 

MSTPHIIS 

nerKo M 

.UaHHnee 

Aa· 

B.M.Bai 



( 17) 

Cl 
MSTpH-

(18) 

O'leHIISI 

(19) 

MO:lKeT 

(o6o6-

(20) 

9 . 

2 
PaanaraH (18) B pH.a. no g n socnonb3osasUIHCb (20) 1 MO:mHo nony'IHTb 

SIBHbili BH.Il KOScJlcpHUHeHTOB B pH.IlY TeOpHH B03MyUieHHfi .llnH p·a,llHSUHOHHOrO onepaTopa, 

( CM. flpnno:>KeHne B). AHanorn'IHbie pHJlhi MO:>KHO nony'IHTb .llnH cpaabi < N I Sa I N > 
H. rrepeHOpMHpOBSHHOfi KO~CTSHThl CBSI3H ( 13), (16). rlpHMeHSISI ,llanee H3nO:>KeHHYIO 

.2 
BbiUie npOUe,llypy . rrepeHOpMHpOBOK 1 MO:>KHO nony'IHTb PSI.Il no g T JlnH rrepeuopMHpo-

BSHHOrO pa.llHBnHOHHOro onep!lTopa nnn MaTpH'IHOro sneMeHTa. npn aToM npoue.llypa 

rrepeHOpMHpOBOK HOCHT 'IHCTO anropHTMH'IeCKHfi xapaKTep. fhCKOnhKy 1 6narO.Il8pS1 paBeH~ 

CTBY ( 18) 1 H3BeCTeH SIBHhlli BH.Il n -ro 'lneHa· paano:>KeHHH B pH.IlY TeOpHH B03MyiUe-

Hllfi 1 XOTH OH H 38nHChiB8eTCH ,llOBOnbHO CnO:>KH01 B npUHUHIIe B03MO:>KHO IlpOBeCTH 

rrepeHopMHpOBKY B . n -oM nopH,IlKe TeopHH B03MyiUeHHfi1 IIOnb3yHCb COOTHOUieHHeM 

(8) H ( 16). 

B cnyqae, KOr,lla r,\ HBnHeTCH npSIMbiM npOH3Be,lleHHeM 8HTHKOMMyTHpy!OIUHX 

M8TpHU1 yrropH.IlO'IeHHe HyKnOHHbiX OnepaTOpOB TSK:>Ke MO:>KeT 6b!Tb IIpOH3Be,lleHO rrpH 

IIOMOlllH COOTHOIU~HHB ( 20) • 

Ecnn npoBOJlHTb cpasHeHne c o6bi'IHOli MeTOJlHKOli nepeuopMHposxn, TO oxa3.hl

saeTcH, 'ITO ,llHarpaMMhl ct>efiHMSHa· ,llnH KS:>K,IlOrO nopHLIK8 TeOpHH B03Myi.ueHHfi He HB

nHIOTCSI nHHefiHO He38BHCHMhiMH 1 Me:m.ay HHMH CyiUeCTByeT PHLI nnHefiHh!X COOTHOIUe-
; . 

HHfi. B STOM nerKO y6e.llHThCSI 1 p4CCM8TpHB8H 0 H8npHMep, 8MIIniiTY!lY pacceHHHH Meao-

. HS HS· HyKnOHe. B CHMMeTpH'IHOil: MO.UenH KeMMepa B 'leTsepTOM IIOpHLIKe· TeOpHfi BOa

MyiUeHHfi BbiUieH3nO:lKeHHbiM MeTOLIOMe Mbl He 6y.lleM Ha STOM a.aecb OCT8HaBnHB8Tb

CSI rro.apo6Hee. 

B aaxn10'1eHne xo'leTCH OTMeTHTh, 'ITO npe.anaraeMaH rrpoue.aypa nepeHopMnpoBOK 

MO:lKeT 6biTb rrpHMeHeHa He TOnhKO B TeOpHH B03MyiUeHHli1 HO H B cnyqa~ 1 ecrin S a 

M8TpHU8 H3B9CTH8 B BH,Ile pS1,1l8 no HeKOTOpOMy JlpyroMy napaMeTpy • · HarrpHM~p~ OHS 

nerxo MO:>KeT 6hiTh npnMeHeHa K rrepeHopMnposxe S -MaTpHUhl B MeTO.Ile nanrro-

/9/ 
.UaHnnescxoro .llnH aa.lla'l c cpnxcnposaHHbiM HyxnoHoM. 

AsTop Bbipa:>KaeT rny6oxy10 6naro,llapHOCTb npocpeccopy .ll.H. BnoxnHuesy n 

E.M.Bap6aUDsy aa secbMa ueHHbie .llHCKyccnn n9 aaTpoHyThiM a.aecb sorrpocaM. 
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(6.1) 

2 n1 2n 

n! n . n @(tc.;e) @<.;e -.;e) @ <.;e - t2) 0 

n1t "2! ~"'1 e2,2n1 +1 2 1 2 1 

3TOT pa.OKBUIIOHHbiM onepaTop Ha.oo pas.oenHTb Ha ¢asy <'NI sa I'N > no ¢opMyJiaM 

npKJIO:>KeHIISI 1 

"" -a(js l+ls P . 
<NISaiN>"'<.NI Texpl-~212 ffds

1
ds

2
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00 
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(6.2) 

/V\bx He 6y .oeM s.oecb ocTaHasnnsaTbCSI Ha pacqeTax 6onee no.opo6Ho, npHBe.oeM 

JIIIU!b HeCKOJibKO COOTHOllleHHM 0 llOJie3Hb!X npn npose.oeHIIII KOHKpeTHbiX Bbl'illCneHHM: 

n n n 
l1 & (s-~)=~ Ill @<.;e -~)I @ (s-.;e )+ 1+(-) ,. 

J=t e,, 1 ,be 2 

(6.3) 

nnn B cnyqae 
n 

(6.4) 
n 

1 + (-) rr 
J=l 2 
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