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6 nocnenaee apeMR B ~H3HKe ace 5onbllie BHHMBHHR yaenaeTCR TOMY o5CTOHTenbCTBy, 

'ITO a cany yaaTapaocTH anR 

0 ~ • $ . 4 M 
(1) 

MHHMHH 'IRCTb RMUnHTYilbl pacceRHHH RBnHeTCH nonOJKHTenbHOI! anR <jlH3H'IeCKHX 3HB'IeHHII 

aaeprHII 
1 11

• BMecTe c aaanHTH'IHOCTbiO 3TO o5cTORTenbCTBO npaaonHT K HHTepeCHbtM aaKniO

'IeHHRM OTHOCHTenbHO UOBe)l9HHR RMUnHTYll pacceRHHR B o5naCTH Bb!COKHX 3HeprHII 
121 

• 

C apyrol! CTOpoHbt, ycnelliHO pa3BHBBeTCR HHOe HanpaBneHHe, OCHOBBHHOe HB HeKOTO

pbtX T90p9M8X o5mel! TeOpHH 8HR:lHTH'19CKHX <jlyHKUHII, CBH38HHblX C UOHRTHeM rapMOHH'IeC

KOI! Mepb/
31

, cpena KOTOpbtX oco6y10 ponb arpaeT TeopeMa cl>parMeaa-n aanene<jla. KaK oKa

aanocb, B 3TOM UO)lXO)le UOnOJKHTenbHOCTb MHHMOI! 'IHCTH BMUnHTYJlbl pacceRHHH npHBOJlHT K 

BaJKHbtM BbtBonaM
141

• Ham a pa5oTa eme paa YKR3btBaeT aa conepJKamaecR anecb aoaMoJK-

HOCTH. 

151 
H eaaaao llJKHHOM H MapT3HOM 5btn BbtllBHHYT aonpoc o5 orpaHH'IeHHRX, aanaraeMbtX 

HB CKOpOCTb y5btBBHHH BMUnHTYJlbl pacceRHHR anepea BCne)lCTBHe YHHTBpHOCTH , BHBnHTH'IHOCTH 

H nepeKpecTHOII CHMMeTpHH. AaTOpbt nparnnH K aaKnJO'IeHHIO, 'ITO 

~m s'\T(s,O)\(lns)~- ( 2) 

HnH -- ~ 
lim \T(s,O) \(Ins) = ~, 

(3) 

ecna T(s,O) HMeeT no5aBO'IHbtll aynb. 

B HBCTORI!lel! pa5oTe 5yneT noKaaaao, 'ITO peaynbTBTbt (2) a (3), nony'leHHbte KBK 

aeo5XOJlHMbte ycnOBHR CXO)lHMOCTH HeKOTOpbtX HRTerpanOB ( 0 KOTOpbtX H3 o5mel! TeOpHH 

161 
H -<jlyHKUHI! feprnoua 3 apaaee H3BeCTHO, 'ITO OHH orpaHH'IeHbl ), He RBnRIOTCR HBHny'l-

WHMH H3 B03MO>KHbiX. 
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II. 

C 3TOI! uenb!O pacCMOTpHM XOpOWO H3BeCTHY!O BMUliHTy/ly pacceSIHHSI Me30HOB 

HB npOTOHBX 
+" _, 

T(z)•IS[T (z)+T (z)), 

/lliH KOTopol! <J>opMyna KowH npHHHMaeT cne/ly!OWHII BH/lx/ 

f • 
T( z) - -T( 1) + 

M 

• z -

z 2 _ ,w 2 1 - "'2 
B B 

2 2 ~ dx x lm T ( x) 
+ ~(z -1) r 2 • ~ 

TT I (x -1) (X - Z ) 

(4) 

\ 5) 

+" 
TT 

rll.e z W +i y; W SIBmteTCSI 3Hepr>tel! UB/lB!OWero Me30HB B /JCK II nponOpUHOHBllbHB HH-

BBpHBHTy S. 

fi1U! . Imu > 0 , u = z ,2 , KBK MOlKHO yoe/li!TbCSI H3 ypaaneHHSI ( 5), Im T ( u) > 0 , 

H U03TOMY T( u) SIBUSieTCSI H -<I>YHKUHeli reprnoua. noaeaenne 3THX <J>yHKU>III TBKO-

ao161, 'ITO npH 8 < argu < TT- 8 

c 
~! T(u)j < c'jul . 

I u I 

Bo3MOlKHO ll l! TBKOe noaeaeHHe T(w) , npH KOTOpOM 

2 
lim w T(<o +iO)~ 0 ., 

(s) ... + C'IO 

KaK Mbt yJKe OTM e THnH, MHKponpn'IHHHOCTb naKnB/lbiBBeT na poeT T( u) 

HH'tleHHe: 
dul 

IT(u)I<Ae 

IS 

, lmu > 0 • 

( 6) 

(7) 

cneaytomee orpa-

(8 ) 

/3/ 
B cHny TeopeMbt <l>parMena-llnnaene<jla (aanbwe T<I>IJ) a aepxnelr nonynnocKOCTH Bhr -

nonHSieTCSI TOI"'IlB (7), T. e . 
lim uT(u)=O 

l ui->~ 
llliSI lm u > 0. 

(9 ) 

x/ npH BblBO/le 8TOfr <jlopMyllbl , KpOM e nepeKpecntoii CHMMeTpl-!H H neMM bl llJaapua-

PHMBHB, npeanonaraeTC<I , 'ITO a ) T(w+iO)/w~-:£, TBKHM o6pa30M, <tTO Obl ooecne'!IITb 

CXOll.HMOCTb COOTB€TCTBYIOWHX HHTerpanOB; 

6 ) /lliSI lm z > 0 I T(z) l < A exp(< I zl ), 

171 
qTQ BbiTeKaeT H3 yCnOBIHI npHl.JHHHOCTH 
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npeuenbHOe paaeHCTBO ( 9) H8XOJlRTCSI B SIBHOM npoTHBOpe'IHH C ( 6); T8KHM o6pa30M, 

He MO>KeT BblrTOJlHSITbCSI ( 7) x/ • 

no 8H8norHH C npeubiJlYWHM MO>KHO nerKO JlOK838Tb orpaHH'IeHHOCTb 'lllCJl8 Hyneil y 

8MITJlHTYJlb!T(w ) , ecnR OHB ITOJlRHOMH8JlbHO orp8HH'IeH8 npH 6onbillHX 3HeprHSIXxx/ /
5

/ 

HeKOTOpbie 3aMe'!aHHSI 1 CBSI38HHbJe c cymecTBOBBHHeM Hynell y T(z) 

B npHnO)f{eHHH. 

III. 

, rrpHaeoeHbi 

noK8)f{eM Terrepb 1 KBK MO)f{HO HBWH paccymaeHHR npHM9HHTb K llOK838T9nbCTBy HeCOB

M9CTHMOCTH y cnoBHH yHHTBpHOCTH H 8H8nHTHqJJQCTH B MO.c:tenH nH ( llpyrHe llOK8 3 8TenbCTB8 

6 bJnil uaH bi He cKonbKO neT TOMY Ha3au T e p-MapTHpocsuJoM
11 21

). 

HanoMHHM, "'TO a a Toti MoaenH nnH aMnnHTYllbi pacceHHlHI HMeeM cneayromee ypaaHe-

HH9 : 
dxyx 2 -1 2 

I T(x) I 
2 

g 1- _!__ T (z) ~ 
1T x-z 

B 31'0M ypanne HnH y qTeHo ycnonHo YHHTapHOC7H 

lm T( '' ' + i 0) = •/ ''' 2 
- 1 I T (w) 1

2 

, w > 1 , 

O TK YL1 8 nO D9J.t9HH9 T( W ) H8 6eCKOH9YHOCTH JlOn>KHO HM9Tb BHll 9 (w ) / cu 

I¢ ( w ) I~ cons! }13 ( 10) B llllH O , 'ITO T(z) 

a ) HB nSJ e TC51 H - ¢ Y HKUHeA r e prnoua; 

fi ) HMee T TOllbKO OJl HH p83pe3 H8 BeilleCTBe HHOli OCH Jl Jl51 W f ,( 1, ~) 

B ) y LlOBllG TB OpS!eT y c nOBI!JO a e weC TB e HHOCTH 

T(z) = T*(z•-). 

P accMoT pHM ~YHKUH JO 

<b ( z) =(z-<
0
)T(z), 

( 10) 

(11) 

, rne 

KOTopaSl o6.'l8Jl89T BC9~HJ nepel..fHCneHH blMH CBOTfC T B8 M H H n n H K OT OpO il ycn O B H9 Y HHTa pHOCTH 

npH H HM89T BH Ll 

( 12) 

xl n pH npeanono J«eHHH o nonHHOMHa nbHOM noaeae HHH T( 11 ) Ha 6ec Ko He Y:HO CTH 3TO 

6hrno u oKa3aHo a p a6oTe/ 5 / . 

xx/ no 3T OMY f10130llY C M. T 8 J<: }J(e pa60Tb/
8

•
9

•
101

• 
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Ecna ct>( w) 
x/ 

HM~eT npenen Ha 6ecxoaeqaocTH , To 3TOT npenen non*ea 6wTb eemecT-

eeaabiM, nocxonbxy aaax lm ct> ( w + i 0) npoTaeonono*eH lm ct>(w - : iO) npa w> ' l. 

noaToMy aa ( 12) nonyqeeM 

limct> (w +:iO) -o. (13) 

w-+~ 

Ho na*e ecna ct>( w ) 89 HM99T npenena Ha 6eCKOH9'1HOCTH, Mbl M0*9M UOK838Tb ( 13), 

llm1 H -<i>YHKUHH feprnoua, y KOTOpol! lmH( w) • · 0 
/12/ 

UHTCR OUHB H3 cneny~WHX BHTerpanOB 

f~dw 
w 

f. lmH(w) dw 

I ll(w)l 2 
w 

npa w :>. w0 , aonJKeH cxo- ' 

B cnyqae <1>( w ) BTOpOJ! BBTerpan paCXOUBTCll BCn9UCTBB9 ( 12), no3TOMY Mbl UOn*Bb! 

noTpe6oaaTb, 'IT06b! 

% 
lim<l>(w)(lnw) -0. 

W-+~ 

PaeeacTea ( 1'3) a ( 14) ceonllTCll x cneny~meMy: 

lim w T(w+I0)- ·0, 
W-+~ 

(14) 

qTo, KSK 6binO fl0K838HO p8HbW9, He MOJK9T RM9Tb M9CT8i aTO HBnH9TCH llOK838T9nbCTBOM 

H9COBM9CTBMOCTB ycnOBBR YHHTapHOCTB B aaanBTB'IHOCTH B Monena na (6ea ~OpM~aKTO-

poe). 

IV. 

Tax xax nonaaoMaanbHSH orpaa BqeaaocTb caaay arpaeT cymecTeeaay~ ponb npa 
/13/ 

llOK838T9nbCTB9 

2 2 ".f (In w) > oonst (cr..,, ) , 
(15) 

H9p8B9HCTBO ( 15) MO*BM CqHTSTb eme OUHBM pe3ynbT8TOM, nony'leHHb!M B3 T90pBH rap

MOHBqeCKOJ! M9pbl. 

x/llna 3TOrO UOCTSTO'IHO B CHny UBYX'ISCTH'IHOl! YHHTSpHOCTH cymeCTBOBaHBR npene
na TOBbKO y MBBMOl! ana eemecTaeaaol! qacTB T(w). 
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KaK sHauo Ha uawHx paccy>KaeHHtl, s HeKOTOpbrx cny'IaHx T<Pn, KpoMe ynpowennll s 

xo.oe .aoKa3aTenbcTe, BHOCHT ewe cymecTBeHHbte yny'tweHHR e nonY'IeHHbie peaynhTaTbT. 

Bnaroaap10 H.T, Toaoposa H HryeH BaH Xbey aa noneany10 aHcKyccHJO,a TBKlKe 

B. CnoBHHCKoro, BHHMaTenbHO npo'IHTaswero pyKonHcb 3TOll pa6oTbt, 

nPHnO>KEHHE 

Hawa ~YHKUHH feprnoua T(u) npH u ~ · ( - .. , w8 HBnReTCH seweCTBBHHOtl 

H HMBBT nonOlKHTBnbHYIO npoH3BOaHyJO, no3TOMY Hynb Y T(u) Ha yKa38HHotl nonyocH 

OORBBTCH TOnbKO TOrQa, KOr.ll8 

lim T(o) -rA < 0 
u ... -:oo 

HnH 

lim T(u) • . - , .. , 
u .. -OG 

nocxonhKy e6nHaH non10ca ana paccMaTpHsaeMbtX u oHa nonolKHTBnbHa. Ecna 

lim T (u) c 0, 

To Ba T<l>n nonyqaeM 

lim T (u) • 0 , 
u -+- ·oo 

scneacTBHe qero Ha sewecTseuuotl oca T(u) He HMeeT Hynetl, CneaosaTenbHo, MOJKHO H 

B apyroM, npoaHanH3HpOB8HHOM nlKHHOM H MapT 9HOM cnyqae HanOlKHTb 6onee CHnbHb!e or

paHH'IBHHH Ha cKopocTb y6brBaHHH T( w ) • 
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