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~yTa HnepHhiX nccnenoaa
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B HEROKAITbHOH KBAHTOBOH TEOPMM OORH 



,., 

I. IlocTyJiaT YHHT8PHOCTH S -M8TPHUY B KB8HTOBOlt 

Teopli!H noJIH HBJIHeTCH O~HHM H3 OCHOBHYX Tpe60B8Hlillt 1 6ea 

BYfiOJIHeHHH KOTOporo TeOpliiH He YO~eT paccuaTpHB8T~CH C8MO

corJI8COB8HHOlt H wmaHqecKH npHeuneuoA. IIoaTouy ~oxaaaTeJILCTBo 

yamTapaocTH zueeT nepBocTeneaaoe aaaqeaHe npH nocTpoeHHH 

~ -MaTpHUY B paaJIHqHYX MO~eJIHX KB8HTOBOlt Teoplillil nOJIH. 

2. B H8CTOH~elt pa6oTe 6y~eT ~OK838H8 YHHT8pHOCT~ 

S- M8TPHUH B HeJIOK8JI~HOI KB8HTOBOI TeOpHH fiOJIH, 'npe~JIOZeHHOlt 

O~Hli!M HS 8BTOpOB/I/. Ey~eM paccMaTpHB8T~ TeOpHm O~HOKOMnO-
HeHTHoro cxanHpaoro noJIH !f ( )() 
JiarpaHKH8H8 88fiHCHB8eTCH B BH~e: 

1 ~JIH KOTOporo nJIOTHOCTL 

d('t) == £, (x) + J .i;.(x) 

;!, (xJ = } .. ff fJM ~ lf(~i- m
2 :t!)llj: 

,.v 
glr6J - J :[~69]: 

3 
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S~ec» AI - HeKoTopoe ue~oe ~Hc~o R 

¢(xJ-= jd"' K~-)('l:f{x') = !((.t2a)rpr~J, 

r~e 
{4) 

/({'x-x'J.-= 1({!2o) r (x-)(1 

HeROK8RbH8H ododmeHHBH q_}yHKUHH ( CM./I/). llapaueTp t2 
HMeeT CMHC~ 11 3ReMeHT8pHOi1 ~Jllrl.HH 11 • 

BBe~eHHe He~oKa~»HOCTH B ~arpaHEHaH ESaHMo~eLlcTBHH 

OllHCBHH~M BHllie CllOC060M npHBO~HT K TOMy, ~TO l3 pH~y 

TeOplrl.H BOSMyD(eHHLl ~JIH S- MBTPRUH npR~HHHaH q)yHKUHH CKa-

RHpHOrO llORH lrl.SMeHHeTCH TaK: _ 

1 
[I(( t2k2)jz 

I'YIZ-K2-£ [. ~ 2. K2.-/ E_ • In -

lib! npe~nonaraeM, liTO q>yHKUHH V{&)== [K{2)]' 
111.1eeT CRe~y!OD(He CB01!CTl3a: 

I) ~(2) - uenaH aHanHTHqecKaH q)yHKUHH l3 KoMnnexc

HoLl r- fi~OCKOCTH HeKOTOporo KOHeliHOrO nopH~KB rocTa 
I . . 
2~f<o0 t 

2) [vc~;J ~-= v (2~) 
3) V(t2tnL)= 1 
4) V(z)=06zt;.,.)<) npH l?e2 ~- 00 

1r1 O<)"t:::f. 
Hai;!pHMep: 

4 

T{(t'..-~= e-rr .. '-•' 

3:llpocTp8HCTl30 

HS Bcex Tex uem•x 4.>: 

HUX nepeueHHHX ~j·= 

p.rulT yc~OBHHM:~ 

a). ~H KaJ:~oA. 

(S=-1, ... 
3 
h) . , 1 

I ~cZ?b··· .. "2 

~) .~ ... 
s,~.Jd¥, .. 
-~ 

jy~eu cqHTBTb, qTo·~ 

llpOCTPBHCTBO : 

odpasol3 !JlYHKUHlt 1- E 

UHI r (f~>·· ··> p-.) . 

\ ~ Cp\)···) f-.)\ ~ 

npH HeKOTOpllX C > C 

f' <t~ . 



llapaueTp {] 

B38HMO)t6.UCTBHH 

liTO B PH.1tY 

IIB.H qiyHK~H.H CKB-

KUHH. B KOMITJI6KC

pH)tK8 pacTa 

Tt(lk'}=-e-"r"'l_k'J · rt ~t~~=JJh? 1~1 ~ 
1 ' 2 (~ flm:l.-k"z j • 

(I) 

3: llpOCTPBHCTBO OCHOBHWC qiyHIUU!l-1 2'~ {a~ f) COCTOHT 

H3 BCeX TeX ~eJILJX qiyHK~Hl-1 fC;?,)'".>r.,) OT /l KOMITJ16KC

HLIX nepeMeHHLIX :E'j = XJ -t-i dj (~=I, ... _, l't) , KOTOpLJe Y.1tOBJI6TBO

pHilT YCJIOBHHM:~ 

a) .1tJIH KSZ,1to.U 1- ~ ZC\ cyll!eCTBYIJT TSKHe C >0 k AJ>O 
cs =-I, "'l \1\) ' liTO 

I J(;<,, ... , ;?.)/ ~ c 0xpf t. Aj /il/) ' 
~) ~ s ... sd¥, ... c<)(.,f f(. .. > ~1"l~1J•··)' <DO J vdj 

- 0<> 

Jly)teM CliHTBT:&, liTo ~ < Z(o.':l) • 

llpocTpBHCTBO :2:~ , HBJ1.Hil11!66CH npOCTPBHCTBOM qiyp:&e

o6paaOB qiyHK~H.U ~ E ~~ , cocToHT Ha )tHqiqiepeHUHpyeuux WYHK

~141 1 (f~> ... ) p .. ) , .1tJIH KoTopLix cnpaBe)tJIHBa o~elma 

"' 
\ ~cr,l· .. )r--)\ ~ c .vxr f-~ Bj lpJ 1r] 

J=l 

:5 
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4 . CTBH~apTH~e MeTO~~ KBBHTOBOM TeOpMR flOHR/
2

/ npRBO

~RT K TOMy, qTo ~-MBTPRUB ~OpMBHLHO npe~CTBBHReTCR B 

BR~e: 

Sf3]·= T 81f [ifoxJMi;(1Jj = 

<:>'0 •l1f f =2: -tJ ay1 •• , d'I.,J6,) ... d(Y .. ) Sn 6:1J'"> Y .. ). 
n..=o 

3~eCL. j(X)- ~YHKURH llKHJJqeHRfl B38RMO~eitcTllRfl. s;,.{ll,,. ..... )(.,)
-onepaTop, KOTOp~l MOEHO npe~CTBBHTL B BH~e paanoEeHHfl llO 

HOPMBHLH~M npOHBBe~eHHRY llOHR p(x) : 

) -~ M "' "" St1. (X
1 
...... >X.,)= /(, h (~, ..... ~X.,).' Cf(tt~.) ,, . ~{X") • 

,.,, .. ,,.,., i1l I I ' 
1' m,, 

111,_. ..... »~~ 
(n) 

Koa~auaeHTH~e ~YHKUHH }(~, ... H1., B~pazallTCH qepea npoHaBe-

~eHHH HeHOKBHLH~X nponaraTOpOB llOHfl 

JJ(xi -~ )-== _!_fci"~< V( ~K?)e ·lK(xi -1J 
(21il i . 2. 2 . f11 -k -t'l • 

ITOCKOHLKY ~YHKURR ~{X) CHHrynHpHa npH )(~Q 

npoaalle~eHHe npaqaHH~x ~YHKUHM ]){x) uaTeMaTaqecKa He on

pe~eneHo. Onpe~eneHHe KOHCTPYKUHM BR~a 

6 

(it) 
/(. (x,) .. •.) ~ 

111, .. , /11" . 

RBHHeTCR OCHOllll 

pau~. 

Oc~qH~M np~ 

llOHL30B8HHe HeKO 

mel MBTeMBTRqecK 

KoawauaeHT 

KBK OCiOCil!leHH~e ~ 

~YHKURM. 0HH'CTP 

Kln;a ( 
~YHKUHM , ... m., · 

napaMeTpoM 8 , 
cymecTByeT npe~e. 

f!wn /((n) f 
'\' lt111•• 1?1, 
c)-"? 0 

RHH, RHaqe, 

SL~ 
ConepweHHo 1 

TBKHM cnocoCioM, ; 



1 nona12/ npHBO-

:TaBRHeTCH B 

1= 
"') Y .. ). 

rBHH. Sn{lt,, ... "x .. )-
~e paanozeHHH no 

TCH qepea npoHaBe-

HpHa npH X=' 0 t . . 

TeMaTH~eCKH He on-

HBRHeTCH OCHOBHOM npoOneMoM npH fiOCTpoeHHH KOHe~HOM ~-MaT
pH~b!. 

0Cb!~Hb!M npHeMOM npH perueHHH STOM npoOneMb! HBRHCTCH HC

DORD80B8HHC HeKOTOpoM npoMeE]TO~HOM perynHpH38~HH 1 npHABID-

~e~ M8TeM8THtieCKHM CMb!CR aneMeHT8M ~ -M8TpH~b!. 
(n) 

Koa!P!PH!lHeHTHb!e IPYHK!lHH /(,.11, ... 1>1., 6,> .. ·) )c~) AORJCHb! Ob!TD aaAaHb! 

KaK oooo~eHHb!e IPYHK!lHH Ha HeKoTopoM npocTpaHCTEe ocHOBHb!X 

IPYHK!lHM. OHH CTPOHTCH KaK npeAen noKaRDHO HHTerpHpyeMb!X 

k {n)a I. 
WYHKUH« , ... m~ l Y,> .. .... x~)npH DOII.OiliH perynapH38llHH t 38A8Bae.MoM 

napaMeTpOM d , T8KH~ 00pa30M, ~TO B HCCOCCTBCHHOM CMb!CRe 

cymecTByeT npeAen 

(11) r (11.) 

£m, I( ()<1.) ..... x.,) = I( ( '~1' .. ·J x.J 
" 1'11, .. m" 1"111· .. 1"'1., 
d-?0 

HHatJe, 

sfqJ= fl... sl37. 
0 d-7'0 

ConepmeHHo He olleBHAHo, liTO S-MaTpHua, nocTpoeHHaH 

T8KHM CITOC000M 1 YAOBReTEOpHeT V.CXOAHb!M 8KCHOM8M V. 1 B ll8CT-
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HOCTH, ycJIOBHD yHHTapHOCTH 

S[~]S+{j]= S+[a]S[J]= 1 .. 

5 •. MH llOCTPOIIIM Hame ~OKaaaTeJI»CTBO CJie~D~IIIM oOpaSOM. 

ITyCTL cy~eCTByeT TaKaH peryJIHp11!88UHOHH8H npoue~ypa, KOTOpaH 

06Jia~aeT CJie~yiD~HMIII CBO~CTB8MIII! (~Of 

(I).PeryJIHPHSOBaHHHe lfJYHKIUiH Km, ... m.., HenpepHBHH H 

orpaHzqeHbl H 
. (n) r (11) 21 

.fiv,. Kh1 ... (x,) ... .) x .. ) = Ka. ~ {x;~ ... .)x .. ) c ~~ 
r~ o , ... ,.,~ · .,,. ·~..... · ) 

r.e. onpe~eJieHa perynHpzaoBaHHaH ~LJ] -MaTpzua 111 cy~ecrByer 
HecoOCTBeHHH~ npe~eJI: 

b 
~ S [J]-== S[J 1~ 
3-?0 

(2). ITOJIOEII!TeJILHO-qacTOTHble IPYHKUHH rpHHa, onpe~eJIHD~He 

onepauHm npoHsBe~eHHH B 

S[~J s+fal :Df. S{J]®S+[g]} 

T.e. COOTBeTCTBYD~He nepexo~y K HOPMBJILHOMY np011!3Be~eHHD, 

COrJiaCHO TeopeMe BHK8 1 T8KEe peryJIHpH3JDTCH H cy~eCTByeT 

npe~eJI r 
~ 2)6-J {x-J) === Llc:-J (x-(f) 

O'_,.o 

8 

II!JIII!) CIIIMBOJIHqecKH > 

(3), B COOTHOWeHH 

JtgJ:_ {!;,_ 8- e_ 
~1~o q-~o ~-~ 

npe~eJI He 88BHCIIIT OT 

~=q,:::83=0 1 T. 

HenpepHBeH B roqK~ ~ 
( 4 ). PeryJIHpHsau 

S~[d]®r~ 

Tor~a cnpaBe~JIHB< 

J"[~1:; s [J] s 
=~~ 

r.~o o-~.~o 

• d, 
-== ~ s [!; 

(i'...:;. D ( 

9ro oaHaqaeT, qro ~-1 

~eCTByeT peryJIHpHSBUHl 

Bblme ycJIOBHHM. 

6 ~ oiizmeM Hamy 



1 .. 

e~ro~HM o6paaoM. 

po~e~pa, KOTOP8H 

HenpepYliHN 11 

+ . 
tS [g], 

y npoli.aBe~eHHD, 

H H cymecnyeT 

(3), B COOTHOlli6HHH 

npe~en He aal!HCHT oT nopH~Ka npe~enDHNX nepexo~oB K TOliKe 

~=8;.::83 =0 , T.e. onepaTopJ(cf,,~J~J=S~®flS~+
HenpepulleH B TO liKe ~ -= bz..-= ~ = 0. 

(4). PerynapHaa~HH no~oOpaHa TaKHM oopaaoM, liTO 
~- r ~+ s Ld]® s [&]=1 {f>O), 

Tor~a cnpalle~nHBa ~enoliKa paBeHcTB: 

J[~1 = S [~] S-t[d] -= S[J] ® S-t-[3]-== 

= ~ ~ ~ Sd,[QJ ®o'S~+rq] =-
r.~o ol.~o ~~o d Ld' 

-== ~ sa-~]®rS~+[~] = ~ f-== J. 
0---=?0 ~~ 0 

9To oaHallaeT, liTo ~-MaTpH~a yHHTapHa. lloKa~eM, liTO cy

~ecTEyeT perynHpH38~HH, Y~OBneTBOpHromaH BC6M nepeliHCM6HHNM 

BNllie YCMOBHHM. 

6 • OnHIIleM Hallly perynHpHaa~HOHHYID npo~e~ypy. Jl.na Heno-
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xan:ouoro lfJopMiflaxTopa V(e\-V 
JIMBO npe]tcTaBJieHHe MeJIJIHHa: 

2 2. 
B oOnacTH K < 111 cnpaBe]t-

-~-l'c:A 

Vi(e\zl =_j. f d~ V(:S) (h12.- kl.- • E)) 
/ 21 .:f~ t ' 

-p+t~ (2) 

r]te I < (3< 2 • CZ>yHKIUUI 1l(~): 
!) peryJIHpHa B nonynJIOCKOCTH f?e')>-2 H B STOlt 00JIBC-

TH 

T/;f/ e 
IVCx-<l(l)l ,; c (t + 1)1 )"' r (-f) 

npH JIJ00biX /1 > Q H HeKOTOpOU c > 0 ; 
2) B TO 'IKe r == -( HM66T HYJID, . no KpaiHel uepe, 

nepBoro nopH;nxa; 

HMeeM 

3) V(o)= f ; 
. * 

h > [ 11"C:s>J =- v-(s,.) 
JlnH lflyax~Hit T{ ( e~; M T{ (f~l(~ B (I), B qacTsocrH, 

e2'$ 

v; ts) == P( 1-~->) :1 

~ (s)= /~[2"s+,;_2z~+3l 
P(S"+2'J) 

z 2. 
ITpe;ncTaBJieHHe (2) cnpaBe,l!JIHBO npH I<' < ht • J(JIH ne-

( 10· 

' 
({'-
1 . 

·Y 

f 

pexo)ta B oc>nacT; 

PHPOBBHHH B ~· 

(o<"e(. JJ· r]te 

Le ~1~~ 1= (: 

xaK noxaaauo ua 

Lo 

Lo 

BBe)teu·per 

~I 

..-S' ~ {j ]) ( 1<)-== -. 2L 
. ..:.0t 

,....,r 
cl>yHK~HB J) ( k 

5) onpe;nen 

JIHPBB BeB)te, , KJl 

6) ,_ r 
D( 



2 2 
cr111 K < 111 cnpaBe,lt-

(2) 

')'-2 Ill B STOlt 06JI8C-

) 

. . 
o xpaltaell uepe, 

B ( ~)> B ti8CTBOCTIII, 

"!.[2~)+5"_ 22~+3.1 

f:(5+2'J) 

2 2. I< < m • J].nH ne-

\ 

'2 2. 
peXO,lt8 B o6naCTb k' ;> ~ HS06XO,ltHMO nepeATH OT HHTer-

pHpOB8HIIIH B ) - nJiocxocTH oT xoHorypa L o K KOHTYPY L e 

(o<e~f), r,lte 

- ±l(,..-e) 
Le-t~~ !=t-1->.)+ae 2. ~ O<>.<l) Va~~ o~e{r] 

) 

xax noxaaaao aa p111c. I 

-t-).. 

-2 1 3 

L . 
0 

P111c. I. 

BBe,lteu perynHpHaoBaaaym ~YHKUHm 

-~-t'ot:l ~ 2. 

15~~<~~-+[ cl! ?J(>)e ~ (mz_kz.-if)~-t 
2z. S~m"'S" 
-~t:oa · 

,....,r( ") ~ o ¢>yHKUHH ]) k nplll 0 )> : 
2. 

5) onpe,ltexeHa BO BceA xounnexcaoA K - nnocxocTH 111 pery-

napaa Bea,lte, xpoue paapeaa B.ltOJID nyqa [ ~ ~+oe) , 
6) 

·II 



/J. ""'V r 
7) ~ ]) (ll/= :5(k2) 

:>'~o -...s 
l{nH ~YHK~HH ~ (k~cy~eCTEyeT ~yp»e-oOpaa 

~ 1 f ¥ -t'k.X .._,S ]) (x) = -y:- c/J< e ]) (K 2)-= 
{27i) l 

·-p.-~oe r!'2 
_ _!_ · r dr ·V(!;J e 
- 2i J ~~11\ ]) (~ 'S)' 

-[> +i<XJ 
r~e • ])( -( f r -LkXr, 'S-1 . )(,3)=(--;;-:- of /(e lrnz..-k:z..-l'f) ·= 

2r,JT l 

• /- {2) t: ) 
- , 2-sf111+-:t e-z71f '-t+l lm{Xf(i 

(3) 

-( 17 • /"J 
~·lr/ (1- !) (Jxz._t·t) + • (3a) (2) 

3~ec» HI"(&}- ~YHK~l4fl raHK6JIH. r 
JierKO llH~6T:b, liTO ~YHKI.lHH ]) {x) orpaHHtl6Ha B TOllK6 

X= o . B cMucJie oooo~eHHux ~YHKI.lHit 

S"' 
~ ]) {><J = ])(t:) . 
l'..;;o 

a 
TaKHM oOpaaoM, rrpH ;)"> 0 ]) {~) HEJIHeTcH JIOKan»Ho HHr . 

TerpHpyeMoit, l4 rrpoHaBe~eHHe THna TJ]) ('li -XJ· ) 'l'aKze no-
K8JI»HO HH'l'erpHpyeMO. 

ilj . 

PeryJIHPI130B8HH8H S -MaTPHI.la aarrHCUBaeTcH B ~opMe: 

~ ·~~ f . r S 13] =I+ L nz! ylt, ... )xnj(~}..,J{>'~J~{r,) ···; k' .. ) .• 
11-;;>1 

12 

-~~~~,... 

' 

7. l{JIH CHHTHH 

,S -M8TPl4IUl ]!OC'l'8'1'< 

EC6U EHY'l'P6HHHM HUI 
' ' 

JIDClHM CEH3H~U ]!J48r] 

peryJIHpH8 E llOJiynJI< 

Ho nepeit'l'H K npe]teJ 

y6HE8D'l' npl4 \<~
npe]teJI E H6JIOK8JI»HC 

~ 
F~o 

8 • IJOJIOJtl4T6R: 

rpl4H8 peryJIHplr13Y6M 

.b.c-s/~<) = 2w 

=27r 

- -f[ 

=!r! ~:~ 
La 



l-o6paa 

: :S)' 
(3) 

'f). '!-1--\ ·. -

~JX[(i) 
-_·,-)1+> ·l (.. . • (3a) 

BH1111l6H8 B T01lK6 

~H ~OKa~~HO MH

-~ _) TaKllte ~o-

?. n~H CHHTHH pery~HpH38UHH E M8TPH1lH~X S~6M6HT8X 

~ -MaTpH~ ~OCT8T01lHO nepeiTH K 6EK~H~OEOA ueTpHKe no 

EC6U EHYTP6HHHM HMny~~C8M E HHTerpa~ax, COOTBeTCTBY~mHX 

~m6~U CBHSH~M ~Harpauuau ~eAHU8H8, ITOCKO~~KY ~r(klj 
pery~HpHa B rro~yn~ocKoCTH I m 1(

2 
.:?- 0 • Iloc~e aToro MOllt-

- HO nepeATH K npe~e~y b ~ 0 , llOCKO~~KY <lJYHK~Ii1H j) { ll2.) 

y6~EamT npH ~~- ~ (rro~po6Hee cu/1/). ~TaK, cymecTEyeT 

rrpe~e~ E He~oKa~~HOA TeopHH 
b . 

lim S {q] = S[q]. 
a~o (} o 

8. Ilo~OlltHTe~~Ho 111 OTPHUaTe~~Ho qacTOTH~e <llYHKU111111 

rpHH8 pery~HpHayeu c~e~mMM o6paaou. CrrpaBe~~H~ TOllt~eCTE8 

L1c:tJ (~<) = 2wFJ{"-t- Yo)~( ~<2-m)= 

= 21T e{~ Ko)V{12K~ d(k2-h1~ = 
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lji 

II 
1

;. ' 
j! 
i! 
i 

BBe~eM perynHpM30B8HH~e ~YHKUHR 

.,........ ~ ·-(l-i 00 ~ 2 

J)(,:t/")-= _J_ ( d-s'V{S) e :r ~ (~1.-~1.--\ £)~-~ (~1.-\('l=F i E 1(.,)-tl 
2L J s~1i) ·d J 
-~ttoo 

-~-\~ 6 1. 

=-+ S J-:s ~c~f ~ 21L.-.'J-:se(=t=l'o)e(\(1__"'1.)(1l-~l.?:' 
21. . ,S'......., ~· ~ . 
-~k\""' 

Cyll(eCTBeHHO, liTO ])g,(l<)rv e(+ttoj{j(I<'Z_ YnJ. 
B X- npocTpaHc~·Be nonyliHM 

~ . I f r -iux,-...f 
nc:tlxJ--(2r.li J I( e 11.~{ I() -== 

= _1-'(-:-l d-rv(s;ef::r2..D +) !)( 3) 
2 l. ) · d ~II'S (- \ 1 

' 

- ~-t~.,.. 
(4) 

r~e (. I f ~ -l'<'t 1f~ z. 2 • ~-1 z. z • :r-J DczJ\'lC,))= -r· ci'<e -:--(m-1(-tc) -c~-K =;=-<~Ko) == 
(2To} L 1 

1' 1+J [-iT~ H (2) f. Vir\ J I 2. r:;i.)'j =i 2 ·m e wt\''~'~ x-lv 2(){:±~)()1. z.J -(t+'S/m ~x _ 
8nr(l-3) (Jx'l._<'( )'+-1'" -r. o [X; (R)'+'J • 

(4a) 

9, ToliHO noBTopHH paccy~~eHRH Eoronro6oBa R lliHpKoBa/2<. 

MOEHO llOK838T:&, liTO ~RH B~6p8HHO~ perynHpH38UHH cnpaBe~nHBO 

YTBepE~eHHe: 
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ECJIH 
.~ 

k'1 ('11> 

TP8HCRHUHOHHO-HHB: 

COCTBeHHOM CM~cne 

~ 
·f!v- k' 1 
o-+o 

~· \{. 
·0~0 • 

r~e ~ ('t:h~·:, v., 
~YHKUHH H3 npocTp 

d1t•••t;j~-t<.H 

~(j_!J_/( 
~~o o;_..,o Oi~o ' 1 

= k;(r:,, 

cymecTByeT KaK o6 

cnoco6a nepexo~a 

JlOK838Te1!:&C 

orpaHHlie~HOCTH cy 

HHl!eHHOCT:& KBJt;ltO~ 

IO . PaanolKHM 

!lleHHi1, · it":' ~n qne 



(r/- m). 

::. 

(4) 

iorOJIIOOOll8 H lliHpKOlla/2~ . 

'YJIHpH38~HH cnpallC]tJIHBO 

TPBHCJIH~HOHHO-HHBBPHBHTHHC KOS~H~11CHTHNC ~YHK~HH H B HC

COCTBCHHOM CMNCJIC 

0 
~ k'1 ('ip "'))c ... ) = k''\ ( )(\) "') '!<~) ) 
s-~o 

r.ne I< ('1:\).-·, 't") 11 \<2 L(1h- .. >(1~o-)- oc>oe51l(eHHse 
I 

~YHK~H11 113 npocTpaHcTBa Za , 11 apryMeHTN )(1, • • • , Y,.. 11 

d1 , • • •, d.,._ HC38llHCHMH, TO npe,neJI 

s, ~ ~ 
~ &-. !3- k; fl,> ... ,x~)lTlJc-J {xJ-dt)~ {d,J'">/f ... )-= 
~~o <\-to o; .... o 

= k;(r:,, ... > >c' .. ) 7T LJc-J {Ys-/ft)~ (d'''"Jd"') 
I 

CYD!CCTBYCT KBK OCiOC511(eHH8fl ~yHK~HR 113 ztl. H He 3BBHCHT OT 

cnocooa nepexo,na K npe,neJiy 6, = ~ = ~ = 0 • 

JlOK838TCJil>CTllO OCHOBBHO HB TOM npOCTOM ~8KTC, IJ.TO .113 

orpaHHIJeHHocTH cyMMH oTp11~aTeJII>HHX qacToT llHTeKaeT .11 orpa

HHIJeHHOCTb K8X]t0~ OT]tCJil>HO~ IJBCTOTHo 

g s Jf-
IO. P83JIOJK11M S L3]@ 8 !87B PRA no TCOPHH B03My-

11(6Hll~, 11.- N~ IJJICH pR]tB C5y,neT HMCT:b BH]t 
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I 
(! 

" i 
~ 
~ 
I; 

ii 
:1 

li 
~ 
·11·:_1 ,, ' 
I' 'I 
tl :1 

!! l! 
il :l 
li :: 
I! II 

'I il !j :1 

:i 
lj 

: __ 1 1:·.' !I :1 
II :1 

II 

;I 
:I 
!i 
'I 
il 
il ' 

I 

· n )' f ~t 
fd¥, ... Jd~" q(¥,J ... (/".,)'c-lP@', .. ,. !- ls: ~J .. J Yp )~J;_ ~f,, ... ) ¥J a L \: ~r-~, ..... ~'CJ' f , . f , , 

p=o 
(5) 

rlte P({" .. ? x, )('- onepaTop eHuueTpHaal{HH/2/. OnepaTopuoe 
r·~---.~ y,._ b ~ S't 

B~pazeHHe ~~~~ e~pOHTeH eorJiaeHO Teopeue BHKS H8 
, ' r, s> Fr t.. 

peryJIHpHSOBSHIWX cpyHKUHil :J) {'!.) , '])C~J (y.) H J) ~X) 

MeEltY 8THMH cpyHKUHHMH eymeeTByDT eOOTHOWeHHH, KSK eJieltyeT 

118 cpopMyJI {3) H (4): ("' 
. i ~ d . 
']) (l<)= {)(y.,J])c-;(t.J -r 8(-Xo)J)t~-J (Y.) 

~r- J' r 
]) ()< )= e{-Xo)JJr;..) (t<) + $(y;o) ])(+)('f.) 

]) ~> (><)-== () (¥:.)1>b'{X) + 9{-Xo) ])S'+(!.) 
~ ~ rr 

Dc+>(J() = 9(-Y..)J)(t.) + e(Y-a)JJ (x). 
/3/ 

IlOSTOMY (eM. ), eeJIH, HanpHMep, H8 ~ apryMeHTOB 

(6) 

Y, 
0 

, • • • , )(I-tO- nepB~it apryMeHT HSJdMeH:bWHit, T • e • 

Xto < >.jo (5=2r.}')' To 

s ~ r+ sr (x1)'".) Xp)® Sn-f (xf-+'.)'") X'n.)= 
· a r d'+ 

= Sf_,(X2;---)I,o)® ~-p+t (~;,Y,+I.)···-> Y.,). 
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IJoeKOJil>KY B (5) eTt 

S';@"$S~+ 'TO 
p 11-r 

UeH:bWHM, H Bee tiRe 

ltOBSTeJI:bHO,.. 

s~ 
CymeeTBeuuo, 'liTo 

enpaBeltJIHB~ eOOTHO 

9To aaBeplllaeT 

HeJIOKSJil>HOl TeopldH 

I. r.~. EcpHMOBo c 

IJpenpHHT ~T~ 

IJpoOJieM~ cpHSH 

CC5. O!tlH!tl, 2-5 

2. H.H. EoroJIKlOO 

KB8HTOB8HH~X 

3. M. Veltman.].>~ 

. PyKC 



(5) 

~HH/21. OnepaTopHoe 

Teopelle BHK8 H3 
()<) H ])of-(xJ 
neHHH, xax cne~yeT 

r 
)ff) ()() 

r· 
Dc+){,cJ 

I ])S'+(;.} 

J)'it(xJ. 

rz._. .. apryueHTOB 

iLmHA, .. T.e. 

')· '= '1. . 

(6) 

ITOCKORhKY B (5) CTOHT CHMMeTpH30B8HHOe npOHSBe~eHHe 
r 3 'S+ S. @ S , TO nm6olt apryMeHT Xi MollteT 6LIT:D llLI6paH HaH-

P H-f v 
MeHhWHM, H Bee ~neHLI cyMMLI ll (5) nonapHo coxpa~amTcH. Cne-

~oBaTenHo,-

, nOCKORhKY TOAhKO ll STOM cny~ae 

cnpaBe~RHllLI COOTHOilleHHH (6). 

9To aaBepmaeT ~oxaaaTenhCTBo yHHTapHOCTH ~-uaTpHnLI ll 

HenoxanhHol TeopHH. 

I. r.B. Ec»HMOllo Commun Math.P~s,._z~2, I967; 1, !38, I968; 

ITpenpHHT ~T~52,54,KaeB, I968; 

ITpo6neMLI c»HaHKZ.3lJAH, ToM. I, llhln. I, 256 ,I970. 

C6. OMH~, 2-5400, nyt>Ha, I970. 

2. H.H. Eoronm6oll. n.B. lliHpKOll. BBe~eHHe B Teopam 

KB8HTOll8HHLIX nonel. rocTeXHa~aT, M., I967. 

3. M. Veltman.:Physica, ~,I86,I963. 

PyxonacL nociynnna B aa~aienLCKRll OT~en 
. II RllHH I972 r. 
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