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1, B B e JJ. e H n e 

B pa6oTe Uepynyca n MapT9ual 11 anepBbie 6bmo noKaaano, 'ITO ua 

npeJJ.cTaBneanH MaHJJ.enbcTaM_a BbiTeKaeT Hll)KHee orpaHn'leHI!e na y6biBaane 

aMnnHTYJJ.bi ynpyroro pacceslnuH npn «f>nKcupoaaHHOM yrne. PeaynbTSTbi Uepy

nyca H MapT9li8 6binll o6o6weHbl B pa6;Tax nor.yHoBa n MeCTBllpHWBnnu/2/. 

MapT9Ha/3/, l.JIO u Taaa/4/, B pa6oTax Hryea Baa Xbey u Eanynu/5,6/ 

QbinH nony'l9llbl OU9HKH CHH3Y JJ.UH aMnnnTyJJ.bl pacceHHHH npn «f>nKCHpOB8liHOll 

nepeJJ.a:<Ie uMnynbca t • K8K CU9JJ.CTBH9 .CTpOI'O JJ.OK838HHbiX 8H8UHTII'l9CKHX 

caoikTB aMnnnTyJJ., B aacToHwei!: pa6oTe Mbi ycTaHoBuM flll)KHIOIO rpannuy 

y6b!BaHnH aMnnuTyJJ. ynpyroro pacceHHnH aa ocno_Be npeJJ.nono.)KeHnH, 'ITO 9TH 
x/ 

aMnnuTyJJ.bi F(S ,t ) npn «f>nKcupoaaHHOM S aaannTn'lHbi no B 

K.QMnneKCHOll: nnOCKOCTH c pa~peaaMu u noniOcaMu no aewecTBeHHOll: ocu, PaJJ.n 

npOCTOTbl paccy)KJJ.9HHH npeJJ,nOUO)KHM1 'ITO noniOCOB H9T, 0JJ.H8KO nerKO npoBe-

pnTb, 'ITO ace nony'leHHbie peaynbTaTbl cnpaBeJJ.nnBbi u npu aanuqnu noniOcoa. 

l.JTo KacaeTcH noBeJJ.eHnH F ( S , t) npu S .... oo , TO Mbl npeJJ.UOU0)KHM1 

'ITO 

a (t > 
jF(S,tlj ~S , ( 1) 

npn'li!M a ( t) MO)KeT pacTu npu t ... .. • B cnyqae npeJJ.cTaBnennH Maa-

JJ.enbcTaMa a ( t) orpaauqeao, 0JJ.HaKo, nocKonbKY B nocneJJ.aee apeMH aecb-

Ma wnpoKo o6cy)KJJ.aeTCH B03MO)KHOCTb cywecTBoBaHnH nuaell:no pacTywell: 

x/ . 
BHHMAHHE! 3JJ.ecb u "JJ.anee BMecTO S cneJJ.yeT 'lnTaTb s • 
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11. 
I 

TpaeKTOpnn PenJKe/7 I, JKenaTenhHO paccMoTpeTb 6onee o6m1Ift cnyqaft, Korna 

a (t) MoJKeT pacTn KBK noniiHOM, Mbi noKaJKeM, 'iTO B CIIny aTIIX ananuTn-

qeCKllX CBOHCTB ceqeHIIe npn ~llKC1IpOB8HHOM t II S-+ He MOJKeT CTpe-

MIITbCll K Hymo 6biCTpee 38KOH8 y6biB8HIIll B penJKHCTUKe, llng TpaeKTOpiill 

PenJKe ·~hi nonyqnM aeKoTopbie orpaHn'ieHIIll, 

1.JTo6bi BhiBeCTII aamn peaynhTBThi, aapllny c TeopeMoif AnaMapa o Tpex 

Kpyrax/8/ Mbl 6yneM I!Ol!b30B8TbCll B OCHOBHOM niicnepCIIOHHb!MII llp8BIII!8MII 

cyMM, BbiTeKaiOWIIMII II3 TeopeMbi Meaceaa/8/, Tiono6Hbie npaBIIna cyMM, 

npnMeHeHHb!e Bl!epBbie noryHOBbiM, ConOBbeBbiM, TaBxennnae II np/9,10/, 

cTanii BeCbMa xopomnM MaTeMaTII'ieCKllM annapaToM nnll anannaa aKcnepnMeH

TanhHhiX naHHblX/11/, 

2, TipnMenenne TeopeMhi AnaMapa 

Pl.lccMoTpnM caaqana aMnnnTyny ynpyror<i pacceliHllll F ( S, t) ynoBneTBO-

pRroWYID npencTaBnennro ManneribcTaMa, Torna a ( t) orpaHn'ieHOo llnll Ha-

XOJKneHI!ll orpaHn'ieHim CHII3Y noCT8TO'iHO paCCMaTpi!B8Tb Mfli!MY!O 'i8CTb A(S, t). 

TionOJKI!M 0 

f ( s' t ) 
A(S, t) ( 2) 
A(S ,0) 

TiocKOI!bKY A(S,O) ne MoJKeT y6hiBaTh 6biCTpee neKoTopoft cTenenn I IS, TO 

f(S, t) ynosneTBOplleT ycnoBnro 

(3) 

lf(S,dl <S 
N 

06oaaaqnM 'iepea It TpexMepHbiii HMnynhc qacTnu B c.u.M. B nnocKo-

CTII nepeMennoii: W , rne 

W=21::
2 +t, (4) 

paape3bi 11nyT oT a no +.oo II OT -a 

a =2k
2 + 4m

2 
1T 

TiocpenCTBOM OT06palKeHHll 

l'/•..!..[a-ya 2 -wll] 
w 

no -oo 

Mbi npeo6paayeM nnocKOCTb W B Kpyr c pan11ycoM 

t .o, T.e. w = 2 It ll nepexoniiT B 
I 

a 
c = 2k'2 [ a - y all - 41t 4 ] 

, rne 

a. Torna 

PaccMoTpiiM IIHTepBan -( 41t 
2 -to ) ~ t ~- t 0 c aeKoTOpbl 

TiocpenCTBOM npeo6pa30B8HHll (4) n' (6) OH npeBpamaeTCll ·B HHTepB 

-d:SI'/~d 

d• a [a-yall-(21tll-t )2]. 
21t2-t 0 

Tip!! IIOMOWII OT06paJKeHIIll 

Mhi npeo6paayeM cerf11eHT 

KYCBMII B TO'iK8X [ - d , d ] 

HOCTb!O B Kpyre I W I ::;. a , 

e= 

0 

71 +v71:~-d2 

d 

e 

{-d. d ] B ennHII'iHbiii Kpyr, a annHI 

11 6onhwoii: nonyocbiO a' conepJKame 

nepexoniiT B KOI!bUO C BHyTpeHHIIM II 

4 5 



• o6umu cny'Iali, xorna 

a cnny 3THX aaannTn-

He MOJKeT CTpe

te, iln!il TpaeKTOpHH 

·eMoli AnaMapa o Tpex 

OCHOHHb!Mif 1Ip8BifnaMH 

,,e rrpaBMna cyMM, 

•nnnae If np,/9, 10/' 

5I aaanlfaa axcrrepMMeu-

!lfH F ( S, t) ynoaneTao-

orpaHif'Ieuo, llmr ua-

> MHifMYIO 'I8CTb A(S, t), 

( 2) 

olt CTerreulf I I S , TO 

(3) 

1 a c,u,M. B rrnocxo-

(4) 

l 
j 

I 
l 

paapeabl nnyT OT a no +.oo H OT -a no -oo , rne 

( 5) 

nocpencTBOM OT06paJKeHHH 

( 6) 

Mbl 1Ipeo6paayeM nnOCKOCTb W B Kpyr C panHyCOM 
a • Torna TO'IKa 

t-o, w • 21t 2 rrepexonHT a 
I 

( 7) 

PaCCMOTpHM HHTepaan -(4lt
2
-to) ::_1 ~-10 C 11.9KOTOpbJM t

0
>0, 

nocpenCTEIOM 1Ipeo6pa30EiaHHit ( 4) H. ( 6) OH rrpeapawaeTCH ·B HHTepaan 

-dSTJ$.d 

d .. 

npH IIOMOWH OT06paJKeHHH 

Mbi rrpeo6paayeM cerJ\1eHT 

KYCaMH B TO'IKaX [ - d , d ] 

HOCTbJO a Kpyre I W I $. a , 

~= 
(9) 

{-d. d] 
a enHHH'IHbilt Kpyr, a snnlfrrc c <flo-

H 6onbll!olt rronyocbro a , conepJKaweltca non-

rrepexonlfT B KOnbl!O C BHyTpeHHHM H BHellJHHM 
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pannycaMn 1 H R , COOTB9TCTB9HH01 

a ./ a 2 
R=-+v- -1 

d d2 

( 10) 

To'!Ka t =0, T.e. w = 2k 
2 

nnn "'= c nepeXOLlHT B TO'IKY 

c ./ c 2 
r=-d-+v<dl-1 

( 1.1) 

06oaHa'IHM qepea M MaKCHMyM I f ( s. t } I Ha OKPY*HOCTb I 'I = R , 

a qepea m - MaKCHMYM If (S,t} I B HHTepBane 

-(21<
2 
-t l<t< -t 

0 - - 0 

B cnny TeopeMbi AnaMapa o Tpex Kpyrax MbJ HMeeM 

1 } m~(~ { 12) 

noncTaBnSISI CIOL18 3Ha'!eHHH r , R H nonbayncb ycnoaHeM ( 3), MbJ no-

ny'IHM 
'1.1 . 

max 1 A ( S, t ) • - N ( to> 
A(S,O) I~S t-'l'<t 0 ) 

( 13) 

-(41<
2 
-t l<t <-t • 

0 - - 0 

6 

rne 

t -~ ~ 
'1.1 <to l = [ 1 -0 + --0 -l ] 

4m2 
1T 

a N - H9KOTOpaS1 KOHCTaHTa, Ecnn A(S,t} MQHOTOHHO y6bJBaeT1 

na nony~nM 

'l'ct> 
-N "'j'"':"''JT(t) 

A(S,t } 

A(S,O} 
~ s 

B qacTHOCTH, ecnn aMnnnTyna nMeeT pen)KeBcKoe noaeneHne, TO : 

(13) n (15) npencTaBnneT co6oA HeKoTopoe orpaHn'!eHne cHnay a 

Topnn Pen*e a ( t l . npn t ... - 00 Mbl HMeeM 

a ( t } > - 2 N y I t I + a (0} • 

nony'!eHHbJe peaynbTaTbJ noK83biBaiOT1 rpy6o roaopn, . 'ITO ni 

HOM I ce'!eHHe ynpyi"OI"O paCCeSIHHSI He MO)KeT CTp9MHTbCSI K 

pee 3aKOHa y6biB8HHst B pell)KHCTHKe/12/, npnqeM 9TO 3aKniO'IeHHE 

nnao npn acex t • 

3. npHMeHeHH9 TeopeMbl J.ieHCeH8 

EcnH a(tl He orpaHH'!eHo, TO Hano*eHHbte Bbtwe paccylK.C 

MeHHMhto B aTOM cnyqae BMecTo ycnoBHH (3) Mbl HMeeM 6onee ' 

aHe npn S -+ oo 

7 



( 10) 

I 
leXOAHT B TO'IKY 

( 1.1) 

H8 OKpy;>KHOCTb 

1ane 

M 

( 12) 

YCilOBHeM ( 3) 1 Mbl no-

( 13) 

r.ue 

t -~ ~ 
'I' !to ) = [I -{I+ __ o_) ] 

4m2 
11 

( 14) 

a N - HeKOTOp8ll KOHCT8HT8. Ecnn A(S,t) MQHOTOHHO y6biB8eT1 TO OTCIO-

A8 nOilY;'JHM 

A(S,t ) 

A(S ,0) 
~ s 

-N 
'I' (t) 

I-'Pct> ( 15) 

B qacTHOCTn, ecnn aMnnnTy.aa nMeeT p.e.a;>KeBcKoe nose.aetme, TO ycnosne 

(13) n (15) npe.acTaBnReT co6on HeKoTopoe orpaHn'leHne cHnay Allll TpaeK-

Topnn Pe.a;>Ke a ( t) • Mbl nMeeM 

( 16) 
a ( t ) > - 2 N y I t I + a (0) • 

nony'leHHble peayllhT8Tbl noK83biB810T1 rpy6o I"OBOpll1 'ITO npn cjlnKCHpOB8H-

HOM t Ce'JeHne ynpyi"OI"O pacCellHHll He MO;>KeT CTpeMHTbCll K HY/110 6b!CT._ 

pee 38KOH8 y6biB8HHSl B pe,[l;>KHCTHKe/ 12/ 1 npn'leM 9TO 38KiliO'JeHne. cnpaBeA-

nnso npn acex t • 

3. npnMeHeHne TeopeMbl HeHCeHa 

Ecnn a ( d He orpaHn'leHo, TO nano;>KeHHbie BbiWe paccy)l{,[leHnll Henpn-

MeHHMbl~ B aTOM cny'!ae sMecTo ycnoBHll ( 3) Mbl nMeeM 6onee cna6oe ycno-

Bne npn S -+ co 

7 



If (S,tll < s f3<t> 

nnH nro5oro t • PaccMoTpliM cny'Iall, xorna 

nnH HexoToporo f > 0 

1-f 
{3 ( t) "<: const I t I 

( 17) 

1-f 
{3 ( t l pacTeT He 5biCTpee t 

( 18) 

3necb 11 B nanbHellmeM IIOBCIOllY const 0503H8'I8eT IIOnOlKliT9nbHYIO KOH-

v cTaHTy. Torna nnH xaJKnoro nocTaTo'IHO 5onbworo s 

IHS,tll:::;e 

1-f 
const It I 

( 19) 

IIpll t ... oo B ni050M HanpaBneHIIII. Mbl flOK8lKeM, 'ITO f ( S, t) T8KlKe He MO
- oonst It 11

-f JKeT y5biB8Tb 5biCTpee e 

If( S 't) I > - oonst J t 11-f 
- e 

( 20) 

ITocpencTBOM oTo5palKeHIIll 

71 = 
--- 2 

y'I.f.t/t 0
- y'I -t/4miT 

v'I+t/t.
0 

+ y'I -t/.4m: 
( 21) 

8 

~I 

1 
I 

.,t 
Ht 

~l 
,l 

\ 
'\ 
! 
,1 

,"r 

nnH lieKoToporo t 0 

2 < 2 k Mbi npeo5paayeM nnocxocTb t 

xpyr, npii'IeM paapeabx t> 4m 2
, t<-41< 2 

- IT -
-4m 2 

IT 

B 

'- 2 2 . 
-4" -4miT.:5t $.-t 0 npeBpama~TCll B e)liiHII'IHYIO OKpy: 

nOlKIIM 0 'ITO f ( S , t ) 

TeopeMbi HeHceHa/8/ 

h (S, 71 ). Tax xax h ( s , o l = I 

21T !cp 
Jfnih(S,e lldcp >0. 

0 

Bo3Bp8Ill8l1Cb K CTapol! rrepeMeHHOll t , Mbl nony'IIIM TO'IHOe npl 

.f fnlf(S,-tll f_ 
---~=============-_dt+ to 4m2 

t y' ( t + 4miT2 )( t - t 0 ) IT 

en I r < s • t > I d t 

1 y' ( t -4 m!) ( t + t 
0 

Ha ycnoBIIl! ( 19) n ( 20) cnenyeT, 'ITO IIHTerpanbi cxonHTCll. AHal 

npaBIIno cyMM 5bmo ncnonb30BaHo B pa5oTe MapTSHa/3/ nnH nay· 

)leHllll 8MflniiTYll npll ¢11KC11pOB8HHOM yrne. 

flycTb t 0 «2.k
2

• Paao5beM nepBbill I!HTerpan B (23) m 

OT t 0 JlO t I ( t I > t O ) II OT t I · JlO 00 , r)le t I< 4 k: 

t .. 

!
1 

fnlf(S,-tll dt+f 

tl 
to t y' ( t + .4m: l ( t -to ) 

fniHS,-tll. ""dt + 

ty'(t+4m;; Ht-t
0

) 

fnlf(S,tll 
+f dtLO. 

2 2 4miT t y' (t -4 m IT ) ( t + to 

9 



( 17) 

1-f 
pacTeT ae 6biCTpee t 

( 18) 

eT rronO:IKUTenbHYJO KOH-

( 19) 

ITO f(S,t) TBK:IKe He MO-

(20) 

( 21) 

nm1 IieKoToporo t 0 Mhi npeo6pa3yeM rrnocKOCTb t B enliHli'IHbllt 
2 2 2 

t 2:. 4m 11 , t ~_-4k -4m 
11 n cerMeHT Kpyr, npn'IeM pa3pe3bi 

-4k
2 

-4m
11
2 ,:5t · S:- t 0 

nO:IKliM1 'ITO £ ( S , t ) 

TeopeMbi Heaceaa18/ 

npeapawa~TCH B ennanqayro oKpy:IKHOCTb, ITo-

h (S, TJ ). T BK KBK h ( S , 0 ) = 1 To B cuny 

211 lcp 
{fnlh(S,e 

0 
> I d¢ > o. 

( 22) 

Bo3BpamaHCb K cTapolt nepeMeaaolt t , Mbi rrony'IliM TO'IHoe npaanno cyMM 

fnlf(S,-tll 
f ----:::============-- d t + f_ 

to 4m2 
t '1/ ( t + 4m

11
2 ) ( t - t 0 ) 11 

fn I f ( S , t) I 
--~===========-dt 

t '1/ ( t -4 m; )( t + t 
0 

( 23) 

113 ycnoan!l ( 19) n (20) cnenyeT, 'ITO naTerpanhi cxonHTCH, Aaanornqaoe 

npaanno cyMM 6hino ncrronb30aaao B pa6oTe MapTsaa13/ nng n3y'IeHnH noae

neang 8MIInl1Tyn llpll ~liKCllpOBBHHOM yrne, 
. 2 

fiycTb I o « 2 k • p 8306beM nepBbi!i I!HTerpan B ( 23) HB nae 'IBCTI!: 

OT t 0 no t I ( t I > t o l n oT t 1 · no oo , rne t 1 < 4 k 2 

tj --=&.=1 =r =< s=·=-=' => ::::1 === d' + j ___ .=fn:..._l~r~<.::..s..:...,-_,:..._>:....!1.:....· _ .. d' + 
to tl 

t '1/ ( t + .4m: ) ( t - t 0 

&. I £ (S' t ) I 
+ f --===:::::;;======:::;::-- d t ~ 0. 
4m; t '1/ (t -4m 2 

) ( t + I 0 
11 

9 
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i 
I 

nonb3YHCb HepaBeHCTBOM (17) rrnH oueHKH nocneAHHX ABYX HHTerpanoB1 

nony'IHM 

- t1 &, I f ( s • - t ) I d t + A ( t • t ) &, s ~ 0 • 
J- ·0 1 

( 25) 

to 1 y(t+4m 2 Ht -to 
·TT 

rrre A ( t 
0 

t 
1 

) - aeKoTopoe nono)KHTenbaoe qncno, aasncHmee oT t 0 n t 1 • 

llonyCTHM1 'ITO B HHTepBane -t 1 ~ t'S_- t0 

-<II< S) {Xtl 

l£<s,tll5,e 
( 26) 

Torrra aa ocaose (25) nMeeM 

t 1 
-<I»(SlJ {3(t) dt+A(t ,t )fnS>O, 

0 1 -
to ./ 2 ty(t+4m )(t -t ) 

TT 0 

T.e. 

<II ( S) 5, B (t 0 , t 1 ) &, S • 
( 27) 

PaccMoTpHM cnyqalt, Korrra aMn'nnTYrra MOHOTOHHO y6brsae·r, Torrra 

B naTepsane - t1 _< t ~ - t 0 I f ( S • • t > I rrocTnraeT MaKcnManbaoro 

3H8'teHHR B TO'tKe t=- t 0 , H Mbl HMeeM 

&.lf(S,-t 0 ll 

t1 

J dt +A(t ,t > &. 5 >O. 
0 1 • -

to 
t y ( t + 4m ;, Ht - t 0 ) 

10 

Mbl MO)KeM B3HTb 1 aanpnMep, t 1 = 2 t 0 II nony'IHM 

&. I f(S,-t
0

) I~ - c(t
0

) &. S, 

T.e. 

-o(t)fns 

·I HS.-t> ~-~- e 

CooTaomeanH ( 25) II ( 29) caosa noK83bJBaJOT, 'ITO npn K8)KAOM cjJ 

ceqeane ynpyroro pacceHHHH ·ne MO)KeT cTpeMHTbCH K nyn10 

aaKona y6bJBaHIIH B Teopnll rron10cos Perr)Ke, 

nepeltrreM Tenepb K H3Y'tCHHIO noBerreHIIH cjJyHKUIIH c(t) B ( 

t -+- ~ • llnH 8TOfi UOnl! paCCMOTpHM ·aMIInliTYAY IIpli 6onbllliiX 

HbiX nepeaaqax nMrrynbca (no naxorrRI!li!XCH B cjJnanqecKoll: o6nacT 

4m21T~t0 <<2k 
2 

, t 1 = (1 + o ) t 0 rrnH neKoToporo 

n rrarruM oueaKn rrsyx nocnerrmrx nnTerpanoB B (24), Heo6xorrnMo 
1 

rrBa paanii'IllbJX cny•Ia!I, Ecn11 c > 2 , To liMOOM 

J en 1 H s . t > dt 5: ~]" {3(t) dt 

.1-4m2 ./ 2 vt 1Tty(t-4m) 
0 IT 

4m
2 

t .I (t -4 m 2 ) ( t + t 
0 '17 V IT 

f'nS 
const ...[1 o 

J 
tl 

&.lt<s.-t>l &.s"" 

~====:;::====== dt .s. ....:..._ J 
ty(t+4m 2 )( t --t) yt 0 o tl 

IT 0 
t y(t +·h1; 

{J<-t) dt 
const 

11 



~HX DByX HHTerpanoB, 

( 25) 

) 1 38BHC51Wee OT 10 H I t • 

( 26) 

l l'ns ~o. 

( 27) 

TOHHO y6hiBae·r. Toraa 

DOCTHraeT M8KCHM8nbHOrO 

1' 
I 

r 

I 

Mbr MoJKeM B351Th, HanpuMep, t 1 = 2 t 
0 11 nony'IHM 

( 28) 

·I f(S,-t) I> e 
(29) 

CoOTHOIIIei!H51 ( 25) H ( 29) CIIOB8 IJ.OK83biB8IOT1 'ITO npl! K8lKDOM ¢HKCHpOB8HIIOM 

ceqenne ynpyroro pacce5!HH5! ·ue MoJKeT cTpeMI!ThC51 K ayn10 6biCTpee 

saKoHa y6hmaausr B Teopnu non10cos PeaJKe. 

ITepeliaeM Tenepb K usyqeHHIO noseaenusr ¢YIIKUHH c ( t l s (29) npu 

t ->- ~ • llm1 3TOli UCnl! paCCMOTpHM 8MJJ.nHTYDY JJ.J)II 6onhWHX OTpHUaTenb-

llhiX nepeaaqax HMnynhca 

4m2~~ <<2k. 2 , t
1 

( 110 naxoasrwuxc51 B cpusuqecKoli o6nacTii). Bbr6epeM 

1T 0 nnsr HeKoToporo 5 > 0 

u aaauM ouenKu asyx nocnemmx HHTcrpanoB B ( 24). Hco6xomrMo posaennTb 
1 

DBB pa3nH'IliblX cny'IBH. Ecnu C > 2 , TO HMCCM 

J l'n I£!S,t) 
·-=============~-dtS 2 

4m 17 q/(t -4m
11
2 ) ( t + t 

0 

fnS 
const-

Yta 

~r 
_;- 4m2 -~--i-::(=t=--=4=m::;2=)==.---
V to " v " 

fJ ( t) d t 

(30) 

l'ns 
const -

v'to' (31) 

11 



li 

:I, 

I' 
it 

[!2__ 

t. 
lfm1i 

PHc. 1·. 

TSK KSK HHTerpan 

J fJ ( t) dt 

t1 t y t + • ·&m:; 

npH scex tl orpaHH'IeH. q 'l'O KacaeTCH nepsoro HHTerpana B ( 24) , TO 

HMCCM 

tl 

J 
to 

&. I f (S ,-1) I --:-===::;::=====-- d t ,!S max &. I f ( S , t ) I • 
t·'(t+4m 2) (t-t ) -t 1 <t <-:t 0 v 71 0 - -

It 1+8 
• J dt <max &, If (S 't ) I _I_ J _/,....d;:::x __ _ 
t
0 

aj2_ 1 - t 0 1 a 2_,-I 
t V t -1

0 
X V X -

a const _I_ max &. I f ( S, t ) I 
t' 

o -tt5t ~-to 

B peaynbTSTe nonyqaeM HepaseHCTBO 

cons! max fn I f ( S , t ) I 
-t<t<-t 

1- - 0 
-to 

&.s 
> -const --

Vlo 
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( 32) 

(33) 

Mbt HMeCM1 TSKHM o6pa30M 0 OUCHKY 

max fn I f ( S , t ) I ~ - const ~ &. S 

-t 1,St ~ -t0 , to> 4 m 2 
- 71 

Ecnn f ( S , t) MOHOTOHHO y6btB8CT1 HCpSBCHCTBO CBOAHTCH K ycnOBHIO 

&. I f ( s . t ) I _? - const vTiT &. s 

IlpH t -+-oo" CooTHoweHHH (34) n (35) HBnHroTCH o6o6meHHHMI! pe: 

rrony'lel!HbiX B rrpeAbiAyiUeM rraparpa!f>e. 

B cny•me, KOrAa 
I 

( < -- 2' I!HTerpanbi B ( 30) 11 ( 31) pacxc 

II Mbl AOnlKHbl IIOnb30B8TbCH ApyrHMH oueHKSMH IIHTerpanOB B ( 24) • 

IIpll AOCTSTO'IHO 6onbWHX I 

tl 
J 

fn I r <s •. - tll 

t y(t+4m
2 

) (t -to ) 
71 

!!MeeT MeCTO ycnOBI!e ( 18) o TO 

dt _< cons! &. S J 
tl 

1-( 
t 

J72 -./<t-to l 

dx 
1 J 

=const &.S ~t+B !c£ yx(x-1) 

&. s 
cons:t ---

1 ( 
0 

AHanorH'IHO 
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dt 



ro HHTerpana B ( 24) , TO 

I· 

( 32) 

(33) 

M.bl HMeeM, TBKHM o6paaoM, oueHKy 

max f.n I f ( S, I ) I ~ - cons I {1
0 

f.n S 

- t 1S. t :;:: - t 0 , t
0

>4m2 
- 1T 

(34) 

EcnH f ( S , I) MOHOTOHHO y6biB89T 0 H9p8B9HCTBO CBOLlHTCSI K yCnOBHIO 

f.n I f ( s ' I ) I > - conet vTiT f.n s 
(35) 

npu t -+- oo. CooTHOIIIeHHSI ( 34) H ( 35) SIBnstroTcSI o6o6IIIeHHSIMII peaynbTaToa, 

rrony'leHHblX B rrpeLlbiLlYIIIeM naparpaljle. 

I 
B cny•1ae, Korna llHTerpanbl B ( 3Q) ll ( 31) p8CXOLlSITCSI 0 ( s. 2' 

If Mbl LlOnlKHbl IIOnb30B8TbCSI LlpyrHMil OU9HK8Mil HHTerpanoB B ( 24) • TaK K8K 

rrpn LlOCT8TO'lHO 6onbiiiHX I HMeeT MecTo ycnoane ( 18), TO 

\ £n I r < s • .- t> I 
d t _< const fn S 

1 dx 
= cons! f.n S --r- J --=== 

·to t-tCJcEyx(x-1) 

f.n s 
const ~ 

0 
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1-( 
t 

dt 

( 36) 
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·-

~ 
l'nlf<~.tll 

dt ~ 

2 

ct-wHm" d t. 

~f2 00 

(m IT n/ ( t -4 m 2 )( t + t o l 
IT 

., 00 {3<tl 
1 + " f l'n s...;- 2 8/2 

+ a< t-+<9>4"!17 t 

l'nS 
+ const -+ 

to 

-(miT 
•Jto 

d t ::;: cons! 

HepaBeHCTBO (24) rrpHHHMaeT BHA 

. 1 
max l'n I f (S, tl I - + to 

-t 1 ~t<;_-t 0 

BMeCTO ( 34) HMeeM Terre ph 

l'ns 
con~t --- > 0 ( -to 

1- ( 

l'nS 

Fo 

max fn I f ( S, t) I ~ - con~ I t o l'n S • 

+ 

+ 

B cnyqae MOHOTOHHOrO y6b!B8HJISI aTO HepaBeHCTBO CBO}:{HTC!I K 

1- ( 

l'n 1 1 < s . t > 1 ~ - con~t 1 t 1 l'n s 
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( 37) 

( 38) 

(39) 

(40) 

) 

PaccMoTpHM Terrepb cnyqail, Korna {3< t) ynosneTBOpSI 

( 18), a 6onee cna6oMy ycnoBHJO 

f3 (I ) ~ cons! t m ( 
1 

- E ) 

}:{Ill! H8KOTOpOrO }:{0CT8TO'IHO Manoro E II n106oro 

rrepeMeHHYIO 

t"' =-(4m
2 
-t 

TT 

2 m 
+ (4m 17 ) 

m > 1 

II rronoJKHM f ( S , t ) "' g ( S , t ' ) , f3 ( t ) "' y ( t ') • Ha aHanH 

B HeKoTopoM yrne (eM, pl!c, I) BbiTeKaeT aHanHTII'IHOCTb g ( 

llllOCKOCTJI 
t , C paape38MJI H8 Ji18IUeCTBeHHOfi OCJI, <l>yHKUI!Sl 

BneTBOpSieT ycnOBIIIO BJI}:{8 ( 18), npl!MeHSISI BCe llpHBe}:{eHHbie J 

HeTpyAHO llOilY'Il!Tb COOTHOIUeHIISI (27) H (29), BMeCTO (39) F. 

Terre ph 

m(I-E) 

max l'n I f ( S , t ) I ~- con~t t 0 

Jlllll
1 

B cnyqae MOHOTOHHOrO y6biB8HI!SI 1 

m(l- E) 

l'n I £( S, t) I ~ - const I t I £n s . 

fn S , 

AaTop BbipaJKaeT rny6oKyJO 6naronapHoCTb rrpo<jleccopy 

~bey 38 ITOC/8HOBKY 38}:{8'111 II pyKOBO}:{CTBOo 
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:) 
+ -~--dt_ 

,s (37) 
--·-- + rt; 

( 38) 

( 39) 

CTBO CBO,I:IHTCII K 

(40) 

PaccMoTpnM Tenepb cnyqaii, Koraa f3< t) 

( 18), a 5onee cna5oMy ycnoanro 

yaoaneTBopaeT ne ycnoan10 

f3 ( t ) S:. const t m { 1 
- l ) 

( 41) 

ana HeKoToporo aocTaTO'!HO Manoro l n n106oro m ~ I • BaeaeM HOBY!O 

nepeMenHylO 

m 
2 ) m + (4m
17 ( 42) 

J1 nonOlKHM f ( S , I ) E g ( S , t ' ) , f3 ( t ) ; y ( t ') • yJ3 ananllTJI'!IIOCTll f( S , t ) 

B HeKOTOpOM yrne ( CM. pnc. 1) BbtTeKaeT aHanllTH'!HOCTb g ( 5 , t ') B 

nnOCKOCTH c paapeaaMn na J?emecTaennoii ocn. cl>ynKuna y ( t ') yno-

aneTBopsieT ycnoan10 anaa ( 18). npnMenaa ace npnaeaeHHbte paccylKnenna, 

UeTpy.QHO nony'!HTb COOTHOIIleHHII (27) ll (29). BMeCTO (39) ll (40) IIMeeM· 

Tenepb 

m{l-l) 

max en I r < s , t > I ~- const t o en s , 

nnn, B cnyqae MOHOTOHHOI'O y5bJBaHIII! 0 

mO-l) 

inlr<S,t) I~- const ltl £n s . 

AaTop BbipalKaeT rny5oKylO 5naroaapnocTb npocpeccopy Hryen Ban 

Xbey aa nocrauoaKy aaaaqH n pyKoaoncTao. 

··. 
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