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B nocJie;taee :epeua: B reopeTlttieexoit q,:mnme 11puo6peJut 

· na,moe 3Hattemie tai na:ninaewe .ztncnepcI-tomtue cooiruomemur(Ip2)~ ·. 
. t . . ,' 

JmcnepcHOHHUe COOTHOmen11a ,l'(aDT CDS3i ue,rJty !enteCT!eHHOU M 

MHH:Molt ttacisnm nerto?opon KOMnJieKcHo3HatJnen (:aoo6me roBopa 9 

o6onteHHon) cpyHKUHH f ( P) g 

Re P~(P):::=i S'Jco )rnf < p') dp' 
r err -oo P' - P . . 

lna no.nyqenms raxoro po.zta cooTHomeumn npnMenaetca cpopMy.na 

KomMo B CBS3H C 3%HM B03HMKaeT npo6Jieua aRa!fflTH~eCKOro npo,ItOJI= -
'11:emrn cpyHK:ttHH . , . ( p) :e KOUitJieKCHyt, o6Jre.CTl> 0 

ITepBu~ pe3ynbTa! 8 3TOM Ha.ripaBneHHH noeyqeu B padoreC3)
9 

r.:rce <11i11ta o6~eHa H3BecfnM 1eope1.ta (4 )o TOMp ttto q,ynttunR f ( p) 
113 ~ a(- o0 » 00) .• npo,rcomnn.m B BepXHI0IJ llOJiyllJIOCitOC':U, Tor.n;a 

M T0JIJ»Ko tor,n:ap xor~a ee npeo6pe.tH)BaH1Ut <I>yp1,e f ( JC J o6pama= 
1;: 

~rt{1H B HYJIIt nplil'. X < O , -=- Ha c.nyqatt o6onteHHHX rpyxuermfio ITpn 
•· 

3T0M aHaJIMTlt~eeKoe npo,n:0Jra8Hl1Ie 06.na,1taeT CBOliCTBa:Mlt8 

,. -f ( p T 1.i) ~ , (p) (B CM!i!CJle ododmeHHbIX cpyHKUHtt) 

i~t-0 

- r'l'I 1' I ,n I ? If (p-\·Lq,>j~A0 (dJ/pl .,,A
9
{o) Pl -; .... tA..,, (o) 

npY 'l, f'I O) O) 

r,n;e m = n;e,xoe nonoxHTeJir,noe tmcJio §) 

Al = BemecTBemn.re noeton.naue1> 3aBMcnmMe TOJI»Ko oi . J o 
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O,n;HaK0 SJ npH lUtcJie He3aBUCH1JblX nepeMeHH:bIX * > I T6.Koro 
. . 

po.na reppe1m ( CMo3aMetramre I K reopeue I) He.n:ocraricrqRLI JTJIH BH=. 

no,n;a ,n;HcnepcHoimiiix 'cooruomemdt o B · pa6oTe (2) (MateMaTHtiecxoe 
. . 

){OitOJIHeHHe) .n;oKasaH pa.it reopeu oCS rura,mrnqecKoM npo)l;oJixem,111 

o6o6meHIIHX cpyHKD;Ui1 MIIOrmc nepetmmtLIXo Trmt'lll!HOl:l H3 nnx SIBJUieTCSI 

TeopeuaS) npliBe.rtemrast B t'aMettaumt V K Teope:ue Io· T~r :ace ,n;o= 

Ka.SaHa reopeua m B npe,n;nonoxennHSJ tITO Tpe6yeuaa o6nacri» aHaJrnc.o 

TI1tll!OCTH ( 4, 7) xapaKTepnsyeTCSI liI1CJia?.rn: d, H3 npotm,tyTKa 

[ O,l Mp -1,. r,Ite r1 ); f ) 0. 

B nepnon tJacTH aioit paCSoru ,It0:rta31irnae'fca o6ntaa reopeMa I 

__ 06 aH;JmTHttHOCUI npo,n;OJISeHHff o6o6nteHHHX q>yHitr(Jdt W!Or~X ne~; 
M8HHHifo MeTO,It ,noKa3aTeJII>CTBa TaKOBs,tITO OJI 6®3 Tpy,n;a MO:!eT~C= 

npocTpaHeH H na ,n;pyrne cJiyttaH (3aMettamte IT K Teopeue I)o Bo 

BT0poil tJaCTl1 C Il0M0llt:bD Teopetn:J I JJ:0K83HBaetcs OCHOBHaft .TeopeMa mo 
Ilplt 3'.L'0U o·61la~Ti a~aJiltTHtllIOCTH' (4o 7) patIIIUPJI8l:CJI ,ItJUI BC8X .. ~ 
li3 npo?JeJCyTKa (O, r., Ji .JJ-1 g : ec,m M > f., r O Bne,n;eu 

pSI,n; onpe.n;eneHHtt li TIOHSTHno 

IIycT1> X 0603llattaeT TO'lKY n =Mepi-ioro' 3BKJm)tOBa 

npocTpancTDa Rn l X ~ ( X,, X?. > , • -
1 

X [Ji) ) o Odo3Hatnw: -qepea S 
l.lH0XeCTB0 cSecKOHetm"o ,nHcMlepeH~lt~pyeMbIX cpyHKitld-1~ y61rna10m11x na 

6eCKOH8tIHOCTlI B:UecTe co Bceun CB0llMH np0H3B0,D;HlillU-t 6bICTpee9 tieM 

1lI060il IIOmtHOM (OCHOBHLI8 cpyHKIUUt)o BBO,!!;SI B · 5 T0II0JI0rHIO C 

TIOMOnt:&D cqeTHOro ttHC1la nopu 

II <ell; S~p. ( 1 +jx, It ... +/ Xn 1(/ :if f<~il, N~o, ,, . ' j 'f 6 s J 
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MI:J1 Tel! cm~~,npeBpaniaeu .. 5 .. B :,JmEeiiHot Tononor11ttecxoe • 

( C'l8THO=IIOp1mpoBaHHOe) npoctpaHCTIO o_,,CmmoJI0M 

uu 060_3~~-qaeu Bee npoH3B0,1tlII:Jt y> (x) . no ~ · nopa,1txa: N' . .: , .· 

06odme1prnU cpyuxutten . {. .(B cMucJie ·Co6oJieB~=:IIIBe.PAa(5,6:j),7)): , 

Ha~_o:e,eM _ :ecsxw}l _JIMHenaan HenpepHBHldl cpyux!lrIOHl'..JI .. -( { > 'f ) -na.zt · :. 

npocrpaucrso?4 

cpyineumi f 
s 

f ( X) I J f ( J() f ( )() d t\ 

3TR-~ocSo6meJine, .<pyHKUHH: COBna,ItaJ>T c , oCScibteHHUµ:a:J>yllKI:(mn.ur, ,onp€3,n;e""' 
. . -,. ·. (8) . - (9) . <'• " . •• - , ·• • - . • .· .••• 

JI8HHm,m .. B . H O .. : • - :· • : . . . , •· .. 

0603ua,mu ttepea 

Hopue; Toria 

cp: 
ti 

)])Ii/! COOTBeTCTBYJJIItHX conpaxeHHliIX npoctpaHC?B (JIHH6HHbIX cpyHKI~RO!Ia= 
l ,,.__ 

1t0B) 5 H '1n ,cnpaB8,lt1IB~¥ ,~OOTHOmeI~~su · ... 

*. 71·· * • * c:p0 C cf:; C '<Pa C ~·· ,·. S -=_ U q::> 11 -~·'>. -.. · · ·_ , 

, . . MTa.K,j)_' BCJIKl3:Jl o6o6meHH~fI cpyHKumr JI (JC) _ 11pvrna,1tJI8ItHT . 
~ ~,!?_, . . 

J_I8K(L:OpOMY cp N O Ham,reH:&mee 'llHCJIO(Taxee j)' 'llTO: ,n;aHHasl o60ll{8H:=-

H8.H cpyn:r<rtirn 4v fCxJE- 4'!, HasoBeM ee nops,1tKOMo Taxm.r o6pa30Mw 

BCJIItaH. o6o~eYB'i~UI cpyn1tn111f f (x) j) rrep:noHAt.1a.JI:&Ho ·paccuaTpli!Bae1msr 

KaK-.. J!HH8MHUl1, cpyHKUltOHAJI, Ha;c S .9 uoze,. :duTJ.; np0,D;0JIJteHa· Ha· c:p", 
r.zte N ° ee nopa,:oRo 

• 
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Ey,11;e1J roBOPHT:&, tll'O nocJie,n;oBaTeJiliHOCT:& o6o6nteHHUX 

cpyHKUHil f n ( X) · · · (cJia6o'Y: cxo.n;R±ca x 06otte1uion rpyHttrtiri ,¥ (x) , 

ecim ,11;.nsr JID6oil ocHOBHoii 'rpymw;HH lf ( X') 

, j f n (x)tp(x)d x ►· f t-(x) 'f(x) QX. 

HOCHTeJie:M HenpepLIBHOH <l.>YHKI.UUt 'f ( X) Ha30BeM 3aMllltaHH8 

MHoxe CTBa· TOlleK X · , . ,l'CJtst xoropYx 1 ( x) -=I= O 9 Cxaxeu; 

'CITO ·0606nie1tHa11 'cpyHKUHH / (x) paBHa HYJXD B OTKpotTOM MHO= 

:a:ecrn·e G·· , ec,m J f <x)f(x) dt = O · BCRK1di pa.3; 1tor,11;a · 

· · f{xl m,eeT · c:sou Hocltreni · :e · GI o 

YCJtOBUYCJI rOBOpHT:&, 'tJTO H8KOTOpoe "BLtpalteBMe_ 

f (k,X)
1

. k=(k,, Ke, ... , km) 

JIBJtsrercsr" 'b6o6riteimon q>yHKUHell OTH0CllTeJIJ,HO {BemecTttHHOlt) nepe-

uennon X H aHaJIHTH'll80K0H B 06.nacTH G, 0TH0CHT81I:&H0 

(KouriJieKCHOH) nepe:tieHHOtt k . ,. eCJIH npH ncex "lf. 
Bupaxemre 

Jf (Klx>fCx)dx 

ecT:& aHaJIHTH'CJeCKM cpyHKUHR J OC>~aeTH G- O 

HaK~HeU, YCJIOJ3HUCJt 06 o603Ha'tleHHUX npH . n • 4o 

H3 S 

· 1Iepes Jc · , ·· p . , _ q, ___ , o ~ ~ 1uI 6y,11;eu 0603naqa-r, :sentecTBeHHue 

TO'tJKH H3 R4' 'Hanpuuep: 

.. . -+ -+ 
X=(x0.x,;xz.,X.3)=(~0 >-X)1 X ::::(x,.,X2 ; X3t 

·COOTBeTCTiseHHO itepe3 k .. ·;· K 1 
6y,tteM 0603HatJaTl> KOMnJieKCHUe 

TO'tJKH 

k: ( k'01 t<1, k' c. 
1 
k 

3
) = ( 1-<0 , K ), k =( K1 , k a 

I 
k 3 ) J 1'f :-:. P + i ~ . 

• 
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CHJ.!B0JI0M X k' 6y,n;eM 0603HatlaT:r, · cpopMy 
~+ - ...,__,. -

Xl{=X0 k 0 ~v¾' K X K ::::L X5 Ks· 
· > ,~s~3 

~ 

o l!epe3 I X I 
-+. 

o6o3HaqaTa COOTB8TCTBeHHO ,ItJIHHH BexropoB X 0 
0 

6y,n;eM 

IIpeo6pa3OBaHH0 q>yp:Le ,1 ( p) O6O6IIteHHOll cpyHK!lHH . f (X) . 

orrpe,1teJnm: no cpopuyJie 

Ciurn o JiaJ.m: X!;; 0 
' 

X 1, 0 mt 6y,1teM 0603Ha'llaTI, 0611aCTH~ 

..... 
Xf::0, ecJrn X0 <. O HJIH I Xo J <. I X J ; 

X ~ OJ ec,m X0 >O HJIH I Xol <'j X j s 

§ Ig Jiewa I 
..._ . ~ 

IlycTL .itaHHan o6o6IIteHHas cJ>yHK!lHSI / ( P) J P = ( P0 , P) 

o6pamaetcn D HyJI:& B o6nacTH . 

G_; ; [CI-Jae pa+ c! < Po ( c3 + ~i--~-:_p_c._+_C ___ ~' l d' i ~ 0 . ' 
Bo:3l>MeM ·IlOJIOXHT8JI:&Hl:i8 \llfCJia o(. ti C H BBe.n;eM · 

cpyHKqHD KOMllJI8KCHOro nepeMeHHOro 

(I .,I) 
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""" 
r.1te f, (X) ~ 06pa~e10@ np®c(j~~os~HHS ~ypie cpyal{n;a'. f (P~ 

f<x):: 1_~ Jl(o')e•if't,JP·_I_ 
( i~o)'4 T 1 f&IJ • (Io2) 

* G 
it' ·-= - . ·~~ -~ 

06~~~ ~coqeR. k ,:;;; ( Pn k) ';;!<.( Po P t, ( 0 ) 0603Ha'tll!M tt®pte~ I . . "iff I J -~ p 

Y.ItOBJie?Bopsnonmx O).(EW~pe:mnu.xo x~pa.:aem:ct~a.us 

<{ c, - ✓le (I~';~~·<- P0 < G3 + h~ B (j P1·"11i 1) +C~·L 
r.1te cpyHK~HJI 8 (, ~ ) paxura f 2 nprr \ -, O wz O npVI ' ( ~. o 0 

Tor.1ta .ItJIH. ino6oro :rw:r.maKTa k ,. si Jiemnttro :e o6Jiacrm: E) ,"'i 

. CYil{eCTBY'l)T TaK~e IlOJIOXHTeJI:LHiile 'qMCJfa r/4 m s !) ql'o np:n 

tf-P-+ 0 
. , .. ··n'·- . ;, ·":' -· -D · rf ( k ~ £ ) ~o · / n J ~ o , 2. . 

~ J I ) J , 

paa:e:o.irepHO ,!l;JlH_ BCeX k . ~3 KOMna:rera 

K ~x { I i 0 I~ 8 J (I o3) 

)!ru~aFsar_eJXjCTBq,. . 
0 

nocTaToqHo .ItOKa3ati ~euuy!) Kor,n;a o6nacTD (j 
,a,. ecTI> 

COBOitYilHOCTD TO'tl8K P !) · Y.ItOBJI8TBOPHI0UtP.!X HepaBeHCTBY 

Po<~ ~-J,~p~+ts~ , 
(I!)4) 

.. 

) 

'Jf,tr 
~I•' 
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.Jtomeu cuaqana, tJTO C00TBeTCTllfJ)nte.M 06.fll.CT:& ~. ecT:& 

eyUMB. YOBOfOHHO B03r-e,craro~en nocne~0BaTeRiH0CTH ~ 

4, 
TaK KaK npH Ka~oy p) 0 < p <. cl. , c!>YHKUHH ii._ fJ 

MOHOTOHHO y6irnaeT,. TO acno HS (L,5), llT0 II0CJI9,Il;0BaTe:ualI0CTI, 
t 

oCSJiacTeM Gr/,, MOH0T0HH0 B0SpacTaeT O II03TOMY 

UGot.* •:::: ftm 
d > 0 o!~·+OO (Io6) 

(Io7) 

l{JIH ~ioro ,D;oc:raTottno Buq1tc.1mr.L orHdamtYE . ceuenerBa no:aepx,:, 

HOCTetf 

(:) Ihreeu 
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OTKyJ{a g _ ltJIH . f -=~ + OO 9 HJm 
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2. fq.i . 
~, = IPl-lil I 

~ ~ 

ec1m IP J >, I <i I. 
~ 

ITo,n;ctaBJUUI Hail,1tfHrnu• -aatteH1u1 ~ 1 ypa:sHeH~@ J { k D ~ )= oj 
non,qHM HCKOMRe JpaBHeHwa orHl'ml>ntellg 

HJUI - ( p
0

-0-)l :::.f/.".; 

HJIH ( Po ~-a. t· ~ r a( I Pl-I{ l) 2
v f, i?. ) ecJIH 'p I ;,,~ l ~' ' 

) (kl* o-\ ""'0 . -
~ ~i:- - ''-'.>PL!' _v_ 

Coornexc:rBymntas eym.,ra no ~ . o6iracTefi ('5Y;tr/e'1.' paBna 

HJIH ( Po -a)l< 1/ ~) 
~ ~ 

ec,m l p I <. I q, I ) 

Ulm - ( Po"-- 0 )~< ta(jp(-fcil)2 + [/· ) 
~ ~ 

een IPI ),l<iL 
BB@'.itn (J>YHK~H:io e ( ~ ) 5) :,amnreu 

{ ( ~ l { l, ~ ~ ..,,. C} io 1 I< f3)}0J-:: {Po=a} <r e(tpl-lctJ)+t . 

TaKiiM o6pa30M, paB8RCTBO (Io7) Jl;OK.e.38.HOo A TOr,n;a·H3 

(!96) H (Io7) HMeeM 

Gt= ei.rn 
d..~+oo 

' ~ 

G J.. • 
(I 08) -

~ . -~. 

· TaK KaK xoi.ma:rcT )( neut B o 6.RacTH 6 ~ a noc Jie= 
* ,n;oBaTeJIJii!l!lilCTJ, od.naerett G .t,, MOHOTOHHO B03pacTaer no rl.. !) 

To H3 (I il8) c1e,1tyer; ttTo Haf.i.n:erca tarwe rJ,, ., 0 $) 'llTo 

it}, 

-x*cGJ.. 

(Io9) 

.1 · i 
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IIoJiyqeHHoe J. · 1.m • . sacpmtcwpyeu ,nmr ,naJI»HettmHx paccyll,Jl;e= · -Hlillo 3aMeTIU,I Te11ep1,, '11'0 npu 8'00M .· t,,) 0 ipymtUlUI .J!(l<
1 

o! 
1 
f,)' i 

Ottpl.tteJUieua.JI cpOpMyJ;oti (I oI); MCIXIT paccu.TpHI3aT!,CSI Ittl!: 3!ta~e= 

M1'1£t ipyHKrtHoHaJia / (JC) Ha ocH0BH0it cpyuxq1nr · 

· e x p ( - } x ~ - t x a + l K·x L 
. I;:/ 

a IIO~TOMY JIDJIHeTCJI a&B.JmTHqeeKOn cpy;rnu,nen nepelteHUO~·o ·IIpumn.re.SI 

BO BHW?.!alllie (I o2) ~ rIOJIYlffll! 11'.3 (I o{D 

(IoIO) 

Bo3iMeM Tenep1, HeKOTopoe ,lt0C'!'AT0ttH0 lm.108 Il0JI0XHT8JU,H0e 

ttucno d II nocTpoMM decxone,mo ,ttH¢<pepeHuRpyeuyzo cpymtqmo 

~{P'), paBHytO OB o6JiaCTM 

P; < a -2d + ~!~ ?'' +ii·.; 

(I oII) 
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CyTl> OCHOBHtre O ItI:f pas:a:oc:r~ OTB~ Ol HYM J ods~·C'.1111: (I oII).g 

co,1tep~mencn B o6~acr~ (Ie4)9 Ho no YCJ'IOBlZOO B Od.ffllc~~ (Io4) 
eaMa o dodll(eHHas ipyB:KT:CJ11' f ( P 

1
) pa:s1a HYmDo IToar;:~)],rf coorB'.o~ 

me:tme (IoIO) MO~Honepenmeaxi I BH~• 

1' ( kl ol I t ) ,~ J f~ ( p I) H ( K) p' J d.) t ) d p ~ 

r.n;e 
I C) -r.t i't _I ~ HO<, p j ti)'- -;; z7Trf~ £ l u, ( p )~,. r' r( 

(IoI2) 

(IoI3) 
X e.x f? (- o((I(.- ptr•<k-~;,1•1 

B CHJIY (Io9), (! 0 5) R .rre:MMH Eope;m:'""Jie6era KO:t.maKT ~ .. ~ 
~-

MO,nIO IIOKpBT:F, IeOHetIHinl -tJHOJ'IOM OCSJiaCTeil 6-r.1,, ~ oB03~Jl8U 

O.ItHY.H3 3THX odJiacren R nsyqIDI n0Be,1teru-re nocne.rtoBaren.aoo'!:11 

H ( K, p\ o{ > E.) npM E. _:._>- + o, xor:rta R npmia.n;JieXitT 

~*n G; I Ii 1 .,; [ I 9,o I fc 8} J (I oI4) 

r.rte 6 =MaJioe IIOJIODTeJIJ>HOe tJHCJIO, KOTopoe 6y.n;er B:&6paHO 

mrnee O B CUJ'IY CBOHCTB c!>YHKI.Unt lf4 ( p I) . .n;ocTaTOllHO orpaJUI= 

tJMTr>CH o6JiaCT1>~ 

/ . I ~ 1 

P
0 

>✓ a - 3 d + 'J ( 2. p I c. t t/'. (I~IS) 

TaK KaK 
"'- -~---- ·-:;> ~ * 

k "~ ( Po ' P + ' ~ ) c J< n G ,I.• p ~ 

TO CYl!t8CTByro1' Tan:vte ,ItOCTaTOtIHO M6..T!l:Ie fi0.!0U!T61i:&Hble 'l!MCJI-8. 

d H d.i ' tITO 

~-, --
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(I oI6) 

npH ncex K HB (I~I4) H 
I 

p U3 (IoI5)o IlyCTb m 11 n 
--

IT0JI0iitHT€JIBHRe tIHCJia, K0T0pue 6y}J.yT BUC>paHH Hlltte O Ha 0CH0Bamrn: 
\ ,-, 

HepaBeHc:T.:Ba EyHSIKOBCIWro HMeeM 

J. ( Po;'-n + 3 d )( P; - o *r3 d) 4-P P '- ~ Jr-:p~-,-c-+ _rn_(_P_~---cJ._+ __ 3_d_)--.a 

, 1P~ + ~
2 

(P. "'." a +3d ) 2 ·, 
"' rn o 

Ilp:0:Hm.m.SI aTO BO BHHM8.HHe 1J llOJIYliMM ,ttaJiee 

RefoZ ( K.;) - P~) 2+-( k, -p' )2
] ~ J'( P

0 
-a+ 3 d)2 

+ d. ( P; - a+ 3 d )2 
+ 

t p, + P12 -7i L,.: 'j,: -;:: ~ P'~+m ( p;-o. + 3d)2 j pz + * (P0 -a +Jd)e ~,• 

I 2. "$> -~ ·iP 2, 
11 o< ( I-\., - a + 3 d )2 

+ J ( P
0 

- a. + 3 d) +- P ~ + PH~ -i a -o<-ci
0 

= 

~-2"\fp'etm(P~-o.+3d)a ·~pa +~(po-a+3d)~• ~ 
' 
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Bu6epeM Tenepi 1!!MCJia rn M n 1m YCJIOBHll 

(o{=nm)(l-;;n-1) r:I.. 'l nm. 

06o3Hat?aa J..-nm ~ f H y't!tt?IitBM (Ii)I6)@no;tyimu .-aJtee 

Re [oi( l<o - P;/~( k-P1 J2] ~f3[(P~ -a+ 3 d >2 -\{' P12 
t 

J a~ ~ 

+ ! P. C. - J,. - 2 q, i?. J.. 2.]· . 
l + p II' e c( _. ~ ( P0 a + 3 d) - ff - /3 q, 0 >, 

); ~[ ~• +(p;·-a+3d)"-!
2P'"-tt 

SCJIH BLJdpaTI,. 

I ~ I~ J ii: . :c o. 
TaKMM o6pa30M,, B odnacTH (loI5) noJiytraeM Ot(eHKy . . . 

\9xp[- ... ( 1(.-po'Ji<t - P·i,.]f exp [-1. [& + 
4t · 'if. ?, 

+( p;--a,+3d)2
- !~PJ''- i/]} _ (IoI7) 

OrteHKa (L,I7) cnpaBe,tt.71HBa npu Beex K ns (IoI4), 'tlHCJia 

d. d I H O ~aBHCSIT OT p o TaK KaK Ito:una:rer:r" }( ~ ) ; 

it, 

110KpL1B8.8TCS KOHeqHmJ '111:CJIOM OdJiacTett G ri /3 , TO MO~HO (;qvJTaT:r,, 

Blitdnpa11 p , d , d, JI <J nam.a:e;1,wm.m, ttTo aTM 01wH:rett 
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', 
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r.n;e llp!;It81!:&HHe cpyBKI.'(~}Yi <f.c(t) :;2 f ( ~ +0) l) lf a ( S) ~, f (J - 0) 

HenpepUBHflt co BCIM~ CBO!«MY7 npOuX3BO..r<IUtUm aa BC~i1 )Bl?.)ffi@((~TBe:riaon 

OCMo 3aMeTMM~ ~~O M3 Io c~e~ftti 

"f -i ( ~ ) ~ lf Q cs ) ~ o ) eemw 5 l C • 
l 

H3 2o CJie,ItyinT 01.'(elIK'.M ITpH . \ ~ 1-~ Do 

I. 

\
d lfi ( f ) I .\ 1- N 1 ' - . . 7T f AL 5 1 J ,- 1.1 a, l " 01 I, .... 

4o IIpe;tno11araeM, HaKOH8Ih '<ITO (j( Kf 4:f B ie0 )-fo 
Il:pH ncex eo Of: eo <::: ?,,, Tl. 

. . , 

(2o28) 

(2o29) 

c}yHKIUUI lf ( 1= ) fl Y.ItOB.ilS!'BOpJUOntHe YCJIOBlUfM I=4j cymeC'.t'Bylttr i 

3!0 dy,ItyT, nanpmtep, cpyitKnHH BH).ta 

: _(d --~_({]_ d 5· 
·1c (l=5)tl!l. ·

1 

r.ne q ( ~ ) ... cpyHKI\V.CH BemectBeHaoro nepeMeHuoro 5 9 · 06n:a,na10= 

mue ne npepirnmnm npoM3BOJ.tHID.m -Bcex nopJ!,l'l;KOB B I!HTep:sane [ c , d] 
H o6pama~m~ecn B HYRL co BC8MH CBOMMM npOH3BO,ItHWM I rpaHH'tJHUX 

TO'tlKaX 3TOrO HHTepBaJiae EcJm pa3pe3aTL IlJIOCKOCTl, KOl,m.\iieitClIOro 

nepeMem10ro no JmHM!:M 

j h'1 1:. =O, - Do~ Re. 1. !;; Q j b b RB~ (. ~ (2130) 

TO B pa3p838.Hlt0fi TaIOIJ,! o6pa30M rIJIOCitOCTM cpyHKIUUi f) ( t, J t,) 

6yP,y? 0,1J;H03Ha~HiiII.m~ npitHIU.taa nim 3TOM pa.3Hblt 3HatJeHMSI Ha npOTM= 

BOilOJIO~HMX 6eperax paspesa (2o30)~ 3TO 06CTOSTen.cTBO HBJIReTCH 

uexcena.Tenr:,Hw .ztJin ,n;a1u,uenru:vzx pacc~.itemrn o IIo:3Touy BMecTo tpy:mtnMn 

-----i 
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f _ ( 'l, ~ ) w 6y.n;eu paccua.Tpiraat!1> ({)y:e:xrum 
J 

lf("2 >[""' -., . i ~ 'l ! ~ ( t If,,) ~ -- 'i~ ~ .tj ( l) A \J { -i-OJ( t -g) + µ ) r/. > t) + 

-~~> 

fr Tj ( I, - A V.--( 1-c. --= a-)-( l---&---)
1 

+ µ> ri 
1 
£ )] ) 

,f_j' o_, ( l, £,) 'f < '1. > , [r. ( l)) ~(1-a)(e -E>i T µ) ri, t) ~ 
,_, e ~ ri -a)( l - D) J .-------,:e--,, l 

- ~ (1.,-J ~ (,i-a)(1, ~ IS )'1-µ°1 d, t]. 

3aMeTm.t, ttTO B C1.CJIJ Cl30MCTBa l. q>yaKijHH If { 1.} , 

rrne.n;eBm:R~ cpynm~HR f J l ( i> E.), J ~- '1, a, L = 1, ?.. 

HB~He?CSI aHa~~tH~eCKmJ!r1 q>JHRUHHMR npll Bcex ~ ,xpoue 

(2o3I) 

m!HH~ paspeta (2o27)o na~ee, TaE KaK B~nonlleHO yc~OBHe (2o26), 

l?(:! H3 18MMlil rr M H3 e:eottc?Ba 2 0 <pymen;m:ur tf ( t.. ) llMeIOT 

MtHt?O OijSHKH npR Bcex B :;,, 0 

npHq$.lMi et1:vrTaeM npn Jrn 1. 7✓ 0 1 ~ '"l n np:w :Jrn 1 L 0 

j i,\i a o IIpHH:m,tan BO Bmn.1aHHe ( 2 o 32), no re ope:Me I{onm 

IlOJIYqmJ 
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noJiaran n1m 'jm l ~ o J =- 1, H npH :Im t. i..~ J =a. 

IIpumumsz Bo BHH?AaHne (2o3I), noJiytmM ,n;a.Jiee 
00 

.(. ( l E) = 1. . f } 1-1_{1_1-01 E.) - -f:a:t_(1"-:_~1.'W d ~ ,_ 
fjiJ I ~ 5 - l 5 

-ev 

Do 

-J< t -a}(e-E,)' f he ( S + o, tHa, ( S- o, f.) d 5 . 
iITL -~ 5-l 

IIpo,n;oJIXHM Tenep» Hanm paccyx,n;eHnn, noJiaran B nocne,n;HeM 
, L 9o . 

paBeHCTBe l =- k O + f e o ITpn 3TOM CtJHTaeM J = 7.. 

nplt q.: + f 5 in 0 0 > 0 H j : 0. TI pH ~ ~ + J 5 in 0 
0 

I.. 0 • 

ITpHHHMaSJ BO BHlU.!aHHe (2.23) H CBOHCTBa cpyHKllHH 'f(r.)) 
TIOJIYttHM 

~

·-·--- ·-·-··-··-·--··--·•--...... ···•-·-• ' .... ·-----, 

;: [ I L 9 - l ttlQ ( (. 610 ~ ] 
} k0 +ye 0

1 A l-(0 +pe -a)(k0 +Je -b)+p
1

o{>f. __ = . 

00 ,___ ~t. .. fs) 
= (.";'' I 

1 
ta )J {if1.[s 1✓ c~·-a)(~-=-f>>'~-,;)d,t]lfi(s~X\j(f~a)T~~b)~ 

411Lf(l1'0 +jl2 ° ) ~. 
-oo 

+;) d.) c] .. ~a (5) + fi [5) --X✓(~ -a)(~ - &i T p)d.1 E.] ~1, ( 5) -

3 
~ . - - ~ - d 5 .,. (2.~3) 

- 3'.o. [ 5, - ;t {cf-a)($-b) +f ,<A,€] 'fa (S)} 
5 
- r(~ _ _peY

70 
--••~---•-•·•-•"•""--••a-••--. 

·e 9 oo ---. . 

+ ' ( 1-r~ + pe. l 0-a)( k ~;.Pel • -~) J (i.,_ f s,1 ~( ~ -a)(S-/!,) +i,c.{, f. 1 'f ~ (0-
. 4TT~f(k';+yet o) -oo '-

~ I). [ ~ Ir✓ ( s -a) ( s -0) I +;, o{ J £] lfa ( s ) -j 't [ s I -1 ✓ ( s -a) ( 5 - b) i-

- ➔ 1 -. .➔ · ] } d s 
+ 1>. t,] 'f,: ( 5 l + 'Fa [ s J - ii ,J( 5-a Ws - f,) +A.:, f. 'fa <s) (s-k:-_pe. "89Jcs-a)(~-bi . 

.......... 



·-P 

~ l8o ~, ='P i8 
.'fJ (!{; tJe > k + v ... pe > o<1 e.)~ 

· (2o37) 
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QYHKIUfSI h ' ( { ) 6~aonttll!O ](lncpgx®p~a~py@JMaH H ta1ean !) 14:ro 

h (~>=1 

h ( ~) =O 

hpu 5 < a -1, ~ _> /!, -r i_) 

npu. a- '1 ( ~ < b + -1.~. 
i 2 

(20.38) 
Ilpmnnro.sr•no BHHMairne (2o34)!) noJXy\tffiM il3 (2o20) n:p~ t1C~X kC(du-~J, 

jj'K,d, t):~,a f iJ ({H (~, 80 )+ V: .<, l] • 
•-i:d: \ 

/ 

. 'l";M ( ~, 8o)W(1<,V. a) d8dfd ~ t- [ j . j 
X S -P; _ .,PB'

8
o H=.tl o!:, 8

5
~ 2ii' IVsj!:: ~ 

Jr,_1-rtr[sa ( ~ 6)+V,o<,t] 'ftt(5,~o)W(~?• BJ d ~ dVdlh 
l I L, H I t - p ·-JJ e. (} ( 2 0 39) a~ 5 o 

+T1-(K ri, £). 
< } 

TenepD OTM6THM, tJT0 B CRHY (2oI9), (2~35) H (2o37), ~YHKUHH 

- l f PuJ { " [ ->,, ➔ " ] H' ( k p ') ':: <t- T LH Po) Bo) w k, p - f/H·( PoJ e ), e d {) 
U~ I . , !J 

o ~ o5 ~ e <ii Po,,...: k ~ _ P @ 1. e o .) 

L='t 0.. H<tl ) 

(2o40) 

If 

npu Ka'1t,It;OM p aHamn:HtJICitHe 0TH0CWfeJI:&H0 K B 06JiaCTH 

G ( K,.) . It npH Imlt.ztOM k 11s G ( k ') npznra.1t1tettai npocTpa.H= 

CTBY 'PN , ecmr TORiKO ·tJHC~O N, ~ ~HrypHpyromee B (2o29), 

Blitdpauo )tOCTaTOtlH0 60Jil»mm.Io JletictB~TiJI:&HO i> 3J!a.MeHaTeJ1Jii B (2 040) 



JI I c:-. p ·.::. P + () WS 00 
0 0 J > 

(2o4I) 

CJie.;nyex' t!TO npM ~OCTaTOtIHO :uanou _p ?OtJKH 
~ 

I -P 4>= LB #o 

( p
0 

+y COS 80 ~ k 1 + V + _pB ) c)(
1

, 

II 
Ho 1'0r,n;a H3 (2 oIO) M (2.o4I) CJie,n;yerr il tITO XO\Utl! P0 , B K0T0pblX 

3H&!eHaTeJID B (2o40) MO~e? o6paTMT~CH B ayni, 3aKnmqeas B MHTep= 

.aa.ixe ;t11tJ;: [a+~ 
1 

b = ri 1 o Ha '3TO? HHTep:aaJI cpaxrnqecKM MOK1IIOtJaerc11 

tmox~re.neu h ( p") (cMo (2o38)), BXO.JtSillU(M :e Biiipaxe1msr ~ ( p~' ~8
0
); 

. .....p O lH I 

cf>YHKrtHH q,H ( pi', 8) np:K 3T0M ·dYJI.YT iemectBe1rnm.m:o IIpmmuan 

BO Bmu,mune cKa3aH:aoe, HMeeM npM E ~~1- 0 

(2o42) 



.;;;,·'.32 0 

naJiee, npnHHMaH BO BHMURHHe (20,6) m (2037)9 nim B©ex 
~ p 
v, I Vs I!::: 3) H e, 0 f 85 ~ e err ) llOIIjl'tlIDl HepaIJeHCTBO 

I J 
f?+ri,.,,. [ - l: t"\ ) q ~P -,,;= 4' ( ? f1o r s q. {" 8) + v d. £] -:,,_JJ 1 '•--, d s I ~ 

I M ., I ) !: - k ! - 0 Bl OQ 
a-~ ) _ o J J 

{._ c, ; u p I 1f ~,tH ( ~) El) + V) J , ~] I + 
o_- r; -'- ~ ~ ~-ty 

{, ..,,; ,-._ 

T c;,!~:t~ f ~, i;1 (~) 9 J + V.r1-1 E J /. 
-· 

Bcno1.mHan, ttTo TO'C!RM (2 016) npm1a:zvrexrar ](, , saKJmttaeM 

OTCIO,IJ;a H H3 (2o37),(2oII) l1 (2oI2), tJTO npH ~~ + 0 
b+ '1 . ~, . 

\If 1(~ o (; 8)+ v.' J £] 4'H (~, 80 )"'f (k, V) 6 > d ~ d v d ej -~ O 
T . , i. H , ) J • t _ k, -p e L 90 

a.-ll J o ,, (2o43) 

panHouepHo ,IJ;JIH Bcex K H3 ·G ( k 1
) o Hs (2 o2I) H (2 022) CJieJyeT 

I I h ( k;1 <i.1 C)"' 0 npu <i.o >/pi T0 ( If, o\
1 

E.)" 0 npu ~o S -p , 
(2o44) 

ITyCTI, Tenepli 

f/E; J( n { J ~

1

0 J ~ P} · 
Tor,ri;a rrp11 ,ri;ocTaroqno MaJioM .P 
co,ri;ep~aT1>csr B }(~ X [ I llo J f: J} 
(2oI9), (2o2I) M (2o22) HUeeM npH 

. t 
, JJ< -3 , TQ'l[[{;H (2 oI6) dy,ri;yT 

o Ho Tor,ri;a B m.ury (2oI3), 
t,---'!<= + 0 

j 



--- --------~------------------

1-r; ( ,k;.) c<._) €:) .'_~ (? 

paBHOMepno ,1tJur Bcex k E. c, ( k' ') o 

:IpMHHMart BO BHMMa1me (2o42) = (2o45), IlOJIYtIHM B:3 (2o39) 

npx-1 t,---?=+0 

r 1, ( l(, d..) t) ~. r r ~ ( p'') H j ( K, p") d p" = 4> 't ( K ) 
J~'t/l 

paBHOMepHo ,ttJm Bcex k € ~ ( k') 

(2o46) 

fu ( k,o<.f: J--➔,z: 1 rj ( p ") H/ K, p") dp" ,a ¢, a ( K) (2 ,47) 
J~'to. 

pannoMepno .n;mr BC~x kE G ( k') . , r.1te k'E)(n [ ~ ~ !::: p}, 
B (2o46) H (2o47) 0603HatieHO 

H · ( k p11
) ~ H- ( k p 11

) + H · ( k p11 ), (2 048) 
j J Jt I . . J- I 

Ilottp1masr KotmaKT J( KOHetmotM ,rn:cnou 01tpecTnocTei1 G ( k ')
1 

BHAm1Jf i~:3 (2 046) H '(2 047)' _tITO nocJie.n;oBaT°eJiiHOCT'.b aHaJIHT:tP-Iecre:0:x 
f":c·-" , 

110 K (l)yme~Hti j:j { k)oll f.) paDHOMepHo CXO)tHTCR K aHaJIHTI1tJec:rwi1 
---

(TeirpeMa BenepmTp~cca) cpyHKI(MM cp j_ ( k) COOTBeTCTBeHHO npM j = "t 

ua K(nmaxxe }(n f q,
0

>, -p} M · np11 j-= a Ha :reo:una:rexe }<n ~ q,'0~.P}. 
Ta:rt Kale yrIOMfIHYTHe KOlmaKTU Mlt0IOT Henycroe nepecettenne H KOl,maKT 

J{ ~pOH3BOJiiiH~t1 B 6} ( o., (}) , TO OTCJO,Ita saKJllOtt'::M O cymecTBO~ 

:sam111 e.n;irnon aHaJmTitttecKon B G (a) B ) cpyHKrtt1M cp { I<) TaKon, 

'tJTO 
,.._ f'.# - -

cp ( k) :; cp'l ( k) j cp ( 1-r) ~ Cf'a ( I·{) 
(2o49) 

hpu. </,o !: 0 , 



-.u~ 
~ _,._, Q 

➔? 

Tenep:& .n;omxe:M pa:aeBCT~a (2o4 )o nyc?:& TO'CJKll P ~ ( Po 1 P) 
npHHa.n;Jiexa.t 

J(o { io"o, 1 "'OJ. 
Tor.n;a X3 (2o7) cne.n;yeT, wo 

{ 
~ ➔J () J<n q,

0
~0) i-=O cG~Gi(o.,&)· 

CJie.n;onaTeJu,Ho, no yCJ'OBD -reoptim m.ree11 npm: 3TMx p 

Kor.n;a t:~ + O ;r-

fj ( p) o!
1 

C, )-P 1~ ( P) ~ j(A ( P) ) 

j 

(2o50) 

npH'tleM,,_CTpeMJieHlle K npe.n;exy l'.MeeT M8CTO B CJia6oM CMbICJI9o 

ITpHHRMa.fI BO BHHM'8.lUI8 (2o46), (2o47) H (2o49), IIOJiyqaeM H3 (2o50) 

4' ( p) = ~'t ( p) : 4\-t ( P) = 1.z ( P) = f 
O 

( P) 

~ ~ 1 npH _Bcex p ns J<n f q.0 ~o, q, ::.: o o Taie KaK xoima1tT }( 

np0li3D0JI:b1Uiil1, TO H3 (2o7) CJie)J,yeT, tJTO paB8HCTBa (2o4) :0::MelOT 

MecTo .n;.mr Bcex p M3 

Gi (a, & ) n { q_ 
0 

"' 0
1 

cf -0} (2o5I) 

TaK Ita.K o6~aCTL 4 ecT1, CY'Ml!~ o6iia.cTeii G ( o., 8) , To 

xeopeua cnpa.Be.n;JmBa H )f.JtsI Bceif 06nacT11 G o Ilpn 3T01.! B 

CHJIY (2 o 7) ll (2o5I), paBeHCTBa (2 o4) HM8JOT M8CTO npH p li3 

(LY,, G.(a, l,)n [ C/,/01 { = O}~Gn { q
0 
= 01 { "0}" c/ 

ITpe.n;cTaBJiemre (2 o5) B 0Kp8CTHOCTH G ( K') CJie.n;yeT ll3 COOTIIOmem-Itt 

(2 046), (2 047) H (2 049) 0 TeopelJa .n;oKa3aHa IlOJIHOCTI>IO O I{ )tOKa3aHHOti 

reopeMe c)f.eJiaeM ·HecKOJIMco aa1,rn-qam1t1 o 



3,aMt\q8.H!Htk 0<.1.nacr:& aHaJIBT!1tm<OcTM cpy:m~n~ cp ( k) 

lJOj!WO pacnmpHT'.b, npudaBJUUI R o61!et.CTM G- - . eute 06JlaCT:& 

npM j-;;; 'l 

0 6JiaCTI1 Gr 
....... 

-HOC'!'!,! c!JYHitIUUI cp ( ~) ecTL 

Gi + {Iii (. I io I) , 
'-'rfleov,5:Mbl 

g_~~f¾Jli!~. q& Iifa 'AORa3acren1>~-ria) I c11.e}!3e'l o6mw~ anropnrM ,1tJUI 
. 0 

Bfi(qlWJieHMa: 06.na.CTH ~,JtMtHqnoctm B c.,xyqae IlpOll3BOJI:bUOff 06MCTH 6 0 

ITycr1, .n;anH .n;Be o6odmeHHH~ cpyHR:UJU! J't (,<) w 

mmeca B Hynb COOTBeTCTBeHBO a o6mcr~x X ~ 

() 

:.: 0 B O C>J!tW'!'l'II GJ 

Ci" . 
:fa ( t. ) ,, o 6pa~M'""' 

O 11 x L 00 M n:ycT:& 

0 

Jl)Xc'f.1 o6JiaCTM Gr O 
BlbF.rnCJUleU o6nacTE, & ./, 9) aHS.JiO)~l'f~HO 

:~cn.rg·~ RaK 3TO ~eJiaJIOC:& npn ~O,m3a'l'e~C7:E(e Ji@WU I e ITyC'.t'i O(l1!aCT:& 

ct -mpe,11enneTcsr coBoxynaocuro ypanaea11ll 'ft ( Po, P, 'q) > 
01 

x) 3.n;ec:n yire(r~1!~ yn01.urnyr:r, o npm.1Hmrom11x cro;ta pesyJXDTarax 
BoxHepa c(I, \, rJioYI, § 8), KacaroU{IiXCH aHaJmTHttecxoro 
npo.n;o.n:ieemn1 lfHin{Mi1 us 't ('., , npeodpa:.10Bam1e ~yp:&e KOTO---
plilx o6pamaeT<tff. B HyJU, BUG BllTIYK1WrO ROHyCao 
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r;n;e '-{\ = HenpepblBHNe cpyHKIJJUI CBOHX apryMeHTOBo Tor,n;a. 
. Hoen,, 

COOTB8TCTBYJ0II{aSI 06JiaCT!, anaJU'ITlP-le-e~A 6y.n;eT cyUJJOtt 06.nacxen. 

~(a.&)> r;n;e 

G(a,g)_ 
l~l<l':1nnfo'io-a)(11"0-ISJj • I 

\ ~~~~~:;;_:;..;;;:......c.= .... .,,,.· ' \· 

lp. (s p.:. 7i' ReJc Ko-a)(ko -S ). ;er ~(~-a lC £. ·· 0 .))°'Q} ~ ~ 0 1 

L 1 •_ 'jm~(l,fo-0){1{'0 -f:>) "jrn✓ (k'o-a)(l<o-f>) · · ~ } , 

• 3aMettaH11e_ ID.& HeTpy;n;uo nonyttHT:&, noJI1,isysic1, npe.n;u,n;yt~Y!M saJJe.., 

qamteM, CJie;n;yDmttit pesyJIJ;,Ta T (/
2], MaTeMaTHl!eCKOe ,ItOilOJIHem;:e) g 

nycT:& fPYHKUttn ij ( >C) y;n;oBJI8TB0pSUOT ycJIOBHSJM 3aMetiaJrn'.SI TI -

H 06mcT1, GI 
O 

ecT1> map pa,1u1yca \ c uenTpou B TOt1Ke 

p • Oo Tor;n;a cymecTByeT cpyHKI{HSI l(k) , anaJIHTttttecmn B od= 

JlaCTH 

\ ks \ < f J S .: 0, l, 2, 3 5 
( _F .,:. H8KOTOpoe tIHCJIO, MeH1'mee ~ ) TaKasr, qTo 

,... 4> ( P > = ~ ( P >). I Ps I (, .P · 
<J?YIII~I\H)l ~ ( I'() npe,1tcTaBH~B Bn;n;e 

i(td:_t f 1. (p'JHj(K, p') dp: 
j =1.,0 J . 

r;n;e - H ( k
1 
p') = aHaJIHTHqecKaSI rpym~r~nR K B oc5m.cTK l K:~J<. f · -

3a.MettaHne IY o Hs npe,11;1,myntero 3aMetramur noJiyttaeu TaKoit 

pesyJU,TaT: 8CJIH rpyHKUHH j:j (X) y,nOBJI8TBOPSIIOT YCJI0BHSIM 

sa:MettaHHR rr, TO .nirn 11106oro KotmaKTHoro MHOJICecTBa, 11emntero 
0 ~ 

B G , cymecTByeT cpyHKUllSI cp ( K} , aHaJinT;rqecKaSI n 06.naCTH 

:K
0 •[liol~ 8, li1~ 3}, 



r:n:e d = HeKOTOpoe nonoxHT8JI:&HOe t:JHCJIO, 38,BHCSI[(ee OT J< ~ 
H Ta Ka.SI , ttT 0 

"'J - 0 
<p (p) =- Jj ( P )J PE)( . 

3aMettaHHe Yo Ha Teopeuu I, B qacTHOCTH, npH di =fa= 0 
IIOJiyttaeTCSI CJie:n:YJOIItHti pe3yJil>TaT (/

2/, MaTeMaTIItJ8CK08 ,l'(OilOJIHemre) o 

IlyCTl> 0606me1mue cpyHKilHM .tj (,()> j = 'l., a 06118.)taIOT CJie:n:YJOntHUH CBon

CTBaMH: 

fc. (x) = o ) ec1m xJ;; oi .f. (x) ~ O 
0. ) ecJIH X:l o; 

,.,,. ,_, 

r't(PJ-fo.(P)=O> ec,m 

• 

Tor:n:a cymecTByeT cpyHKitHSI cp ( k) , anaJIHTHlI8CKasr B Oc5JiaCTH 

l:Jrn kj(/JrnJ(k0 ~aHKo-gd 
~ 

TaKasr, t:JTO npH Bcex p = ( p
0 

J p ) ' ,I(JISI KOTOpbtX a i.. n t.. & •o ) 
IlM0IOT M8CTO paBeHCTBa 

r,..,, - "-

cp ( p) = f "t ( p) ~ J'o ( p). 

3aMetJaHHSI YI O IIyc:n, BblTIOJIHeHLI ycJIOBHSI Teope1ml. • 

h <}1'.rtcHpyeM Bemec:rnenHoe P3 H Bocno111,syeMcn sa1.10'!anueu Y 0 

~ 
Tor.ri:a MOXHO YTBepJIC,n:aT:&, tITO COOTB8TCTBYJO!ItaH rpyHKitHSI cp ( Ko, K,) Kc 

I 
K3) 

anamrrvrttHa OTHOCHTeJn,Ho ( k0 , k
1 

> k 3 ) B 0611acTII 

r:n:e 
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3aMe'ltamie_YII~,_ MOl!HO ,D;0IW.3aTI, OJie.n;yiomee Tfl!Hlpx,n:eHMe O. 

IIycT:& o6o6niennue rpynm:um f J y,n;oBJieTBopmoT yt.noxrn:srM 

Teope1m I I1:, CBepx Toro., OC>JI8J.'(&o7 HHBapHaRTllOCTiro lC; OTUOIIre= 

muo K rpynne npocTpaHct:atmm,1x Bpall{eHHtto Tor.n;a 06.narJTi aua1m= 
,.... 

Tll'ltHO CTll fPYHKnrur cp ( k ) e OT:lb 

r,n;e 
l:Jn,kj~ \~m~(K0 -a)(K0 -f>f/;) 

a=c -~vzT~+cc' ~=C +~yc.y 2 +c2.' 
I O I ~ ) 3 0 c t, 

T
2 ( - -.:a, =(l?ek)a- Rsk 1mk)a 

. (:Jrflk) 2 
npu Jrnk to 

) 

Ta :(Rek)a ~ ----= 
npu :lrnk ::0, 

- 2. a 
J{JISI ,n;oEa3aTeJI:&CTBa neo6xo,n;H:MO (!)I'1KCHpOBaTI, 'T' = p 3 ) 

nptu.IeHliT:& 3atte'ltamrn: IY H YI m yqecT:& rpynnoBoe cBoncTBO wyH1cn1g:n, - ~ 
KOTOpHe 3aBI1CIIT OT p TOJI:&KO nocpe,n;CTBOM pa e 

§' 3e 

Tenep:& npm.!0Hl!M Teopeuy I K ,n;OKa3aTeJII,CTBY TeopeMLI Ile 

Teo.12,e1,t_a JL 

IIycTi, .n;aHLI -i:zeTblpe odo6nteHHtre cI>YHKI.\lU! 

~. ~ 

}l.j (x11 X2 > t)> \=(x,o> )(,), Xa =(x20 > X2), L
1

j· =- 't.O 
J ) 
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RHDapuaHTIILie no OTHOme1rn1O it npocTpaH CT-B0HH1,IM Bpan(eIIvISIM U 

y,n;OBJieTBOpsrrorqirn' KpOMe Toro' ycJIOBM.mn 

ls~ (x11 xc, t): 0 > ecJm )( ~ 0 
I nm-r X2 !:::.. 0 ) 

f ,.'tA (;c, 
1 
Xa ~ t)=O., eCJIH XkO 

' ' 
HJ!li X2 "t., 0) 

r a.'?. ( X1, X2 ) t ) : 0 > eOJIH x, t- 0 J lIJUI \,_kO) 

1a.a (X11 X21 t) = 0) ecam X ~o RJm X ~ 0 · 
I ) 2. ) 

0 ,,-..J r-.J 

t~ j ( P. > P2. , t ) -fa_ j ( P, , P2 1 t > : 0 , ecmr P, f, Gt , j = 1. 1 a J 

- -fi. 't ( P. 1 Pa> t) - ila ( R, Pa , t ) = O, 

1- (P R. t):Oe CJUI 
'-} I) o..) ) 

--0 

r.I(e o6Jiacri, ~ t eCT:b ltHOJieCTBO TOqex p -= ( Po ) p ) , 

YJl;0BJie?B0psnoniux HepaBeHCTBaM 

(3oI) 

M M jJ,. - HeKOTOpiiie rIOJIOlIHT8JI!,Hble im:cJia; np1irqeM!>-

2 
Tor.na npvt ~Ka:l,JJ;OM Vf µ cymecTByeT tt:ucno _p 'l O u 

cpyHK~liSI cp ( 1
1 

» l 2 1
.,. \ ls 

I 
t ) , EOTopaSI .fIBJI.rreTcn 0606rrte1rnoi1 

oTHOcHreit:&Ho t u aHaJI:nTn'C1ecKoi1 oTHocnTeJI!>Ho t. =(I, 1 'lz l ••• l 5 ) 

B 06JiaCl'M 



= tJO .., 

7, 
t:. • 

0 

It., -.M?,I if f GI I 22. - M~, ff f ~) JlJ -t/~f P;~,l~ -<[ 11: YJ!/ 

1zs-o<'J~fft!(T t\ v~t~µ: 0fd..~2{~µ 

np11qeu, B o6JiaCTH B81Jl0CTBeHHax p
1 

Totnm t =-( 1,, ta > -·-., 1 s ) : 
m Pa s, .rut~ KOl'opme 

( · )"' --e ( ) 2 _.. 2 ( ) 2 -- a l = P + t - p 7:. = R· + t - p l = p -t - p 
1 ,o 1 > a ,o a > 3 ,o e J 

" --a . 2 - ~ 1.ti ~{P20-t)_~p~ > Ia ::{P,o- P20)-(P, - Pa)i! 

JieICa.T B 0611aCTM to 'MMeeT MeCTO paBeHCTBO 

4' ( t., tl ~ fl j ( P, , Pc > t), i. , j " 1., a · (306) 

HpoMe roro, - ·, 
cp ( z> t ) = O npn t l 2 ( M + p) (3o7) 

JI0Ea3aT8JII,CTB0 .• 

)IoEaxe:u Teopeuy • npe,n;nonoxemm:, ttTo 0606nteHH1:iie CPYHRI~HH 

j:L j HenpeplitBHLI I1 TIOJrnllOMMaJU,HO orpamrttemi1 OTHOCHT8Jr:E,HO t 0 

PaccMaTptrnasr 06o6meHHLie 4JYHKUMI1 fij. (X ){::, t) KaK o6o6meHHEie 
I I ) c;. I 

OTHOCHTeJI:&Hlli ( x, , x, ) cpyHKUiur, 3aBvICHirtUe OT rrapaMeTpa 

t , Mlit. mr,n;mx, ttTO nopsr,n;KvI 3THX o6o6!IleHHiiIX tj)ymtuun orpamp-1e11u tt11c

.no:u, He 3aBHCSill{1tl! OT t O IIycTI, lf ( X2) = npo:r-rn~OJil,HaH 

OCHOBHaSI 'PYIIKU1t.f! 0 Tor,na 0606nteHH1Ie OTlIOCll!TeJIT,HO XI cpyHKI{lU! 

~ j (x,,t): J ~j <x,, xc, t) If (x~Jdx2 , l, j = 't1 a (3e8) 



-
= 4r· .... 

1'r-c.j (x
0

t)=0
1 

ecnu x,~o; 1a.j (x,, t)=O; ecnu x, ?-O; 

hj ( P. 
1 
t )- Ta jl P11 t )=cO, ecnu P, € G; _; 

f. · ( P t ) = 0 ecnu t '- ; ( M + #) • lj 1, ) t--

V\ ~ 
. KpoMe Toro, nopsr.n;z~ 06odmem1Lix cpyHKrtHil fq ( P,, t) orpa.Hut1eH:a 

trr.rcJJoM, He saBv1c.nmn:1.r or t ~ lf ( x 2.) o YcJI0BHn xeope1.1n I -
BhlllOJUreH&o CJie,rt0BaTeJU,H0' cymecTBYIOT cpyHKt(um 'Pj ( ~,, t) 
aHaJivITJYtI0CKMe 0TH0CHT8JI:&H0 k B o6JiaCTl! G,t , U Tam1e ,.,.!!TO 

r~ 

'Pj (P
11

t)~ fq U~ 
1 

t), ecnu 
0 

P, E. G- t j 

(3oI0) 

B o:s.:pec'.r.HocTu :r<:a:r.e,Itoi1 TO"CJKvI o6JiacTH Gt rpyn:rn1;11H cp j ( k1 1 
t ) 

npe.n;crraBnM~lB BH.rte 

,.,'::;.. I 

r.n;e cpyn:r<:1urn HJ k 1 1 
P, ) ue saBMC.llT OT lf ( x e ) H t 

11 odm,n;aIOT CBO¼(:'I:Da1.m, - I 

t!TO fPYH.KHYIH Ht O<,' P, ) 

ccpop1.,:y1rnp0Baumn.m B Teopeue Io JT,oEaite?.r, 

B (3oII) ~enctBHXeJU>HO MOryT 6UTb 

Bht6pa1m He 3aBUCHrrtUMH OT t 
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-I 

npmra.1vrel!t1It o 6Jiact~ G + t > ;a ( M t µ > 
1 1..-\ l I z:, 

HOC?H HMeeT MeCTO npeJCTaBneHHe 

~J (kl, t) ~- r. j 3\ j (P,
1

) t J H L ( krl, P,
1

, t) d ~.' 
l:::. i:aa . 

Tenep:o paCCl!OTp!U.! t H3 npOMeICyTKa, 

r 1 (M ~ iU}, t.]. 

H B 3TOR 0Kp8CT-

◄ 0 TaK RaK npn t ,, 2. ( M "t }A) oclnacTu Gt H G-t :w,,ttt)'('(L'<'.H-Q; 

yei@BaIDr c · B03pacramun,t t , :ro 

G(k
1
)CGt > 

i (M )Lt l. j__ 2 +µ_ ~ti. 
r..,, 

Tait KaK rropH.n;m1: o6o6menHbIX rpymercrdi 1'lj. ( r, t) orpam1ttema: q,)ll'.cJIOM~ - ' .1 

ne saBMCSJntHIJ OT C: , a rpymercm1 Hl '~yHHBepcaJI1"H11e1W ii :ro
1 

no.naratr ... ~ 

HL·(k', p' t)~H-1.(k p' t) }{M+µJf:t ~t, 
lll· 1111:i.,)t,. ) 

BM.n;m,r, ttl' 0 cpyHICUHH 

¢i (K1, tJ=L P\/r~'. tJi~U1-r,,P,'1tJdp: 1 
l ~'t/A 

y.n;onneTB0pHIDT rpe6yeMbIM ycJIOBHHM B _0KPSCTH0CTH -,.. 
M (pymer~n:u Hi 

t !-: tj_ 

G (n') 

He 3amrcn:r or t npH t !: t, 
~,,.-

reopeMe I B uanrett cnytrae 06Jiac:caYnpe,ItcTaB.1mer co6on 
0 CorliaCHO 

coe,1.1;nnem1e 

oeiJiacTeii r.c· ( a i ) '-1 I ) 

Gt =U G._ <a, f;>)) 
(l(.li, {", 

r.n;e G (0
1 
o) 8CTl> MHOE:eCTBO ItOMllJISKCHEX TO~E.Ht 
~ ~ 

~ 

k -::(k'
0

, k):; 

_, ( f1 + iq,
0

, p + L l}.) ; y,11;0BJierBopsnomMx nepaBeHcTBY 

➔ I ~ . I \<{.l'~m(M'o-a)(ko-6) I~ 
(3oI2) 

J 
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a raIOie 06.na.n;aronmx Te:M cBoficTBOM·, lJTO npr1 Bcex $,a~ 5 .~ f, ) 

BUnomteHLI HepaBeHCTBa 

( ~ + t t-< ei{IP-'q_ l?eJ(ko-OlCl<o-:-6J .. ,, _ J (~ -o)( £,- ~)' , p[IL.(M +J,1)~ 
· "Jrn~O<o-a)(Ko-P> l~rn✓ (k0-0}(ko-6) I J 

. (~ -t{<e\[IP-i'!?B~(ko-a)(Ko-f>~"' '/-~(f-a/(£,-S) I j<[ll+ 9µ2. 
. 'jn,~(K0-0Hk0-~) l~mJ(k0-a)(ko-b)Y ~ (30I3) 

li!3 (3 a8)=(3 a II) CJie;zyeT, tITO cyiqeCTByJtT ipym.tt(UH ~ ( K1 »)(a , t ), 
aHa1mrnqecm1:e 0THoc11re.1t1'Ho k I B Gt H o6o6meunue 

. . H 
OTHOCI1T0JI:bHO X a , ~ ?aKife, ttTO 

$j(P1JXl>t)~1q(P,,X2 >t), BC(IU P1£G:, (3oI4) 

- i cpj. ( k x:> t) :::Q BC(lU t l -2· ( M + )u) 
I> '-l , "'' J 

(3aI5) 

1 
cp ( k p t) - O ecnu t l. ?.. ( M_ 1- JJ); 

j I l ? l } 
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JYP~~®Me,. nop~i.m o~@~®B!IEOt 4lJ'SltlUlft tjJ
1 

( ~ 11 Pi> t } orpaEl'i.Ft~lEIN 

~~JIOMi H~ 3al31¥Cill(D OT j.,{ 1 l! t o IlOifOMj :,V\CiJIOBllUt 
~ 

T®ijp®Mbl I 1n.i1moma:®int o 3mltm'l' 9 cymecTByeT cpy:mt~~ <f1 Or, n-~"} t) 
, . I IS ) 

aHaJn'.(T~iti~CKa!! O'l~O·CMTen&HO k a B o6JiaCX)]J c;,t Tii)jt ~QM 

k 
I 

H;!# Gt 9 Ta:rean P tr? o 

- ~ 0 
41 ( k n t) ::- cp ( k p t) Be flu P~ E. G- ·t ), 

l J ,-· 2. l .. j I ) i!__ l I ~ 

( ''"' -rsl·J· .1 O·--· 

Q 

~· r.p ( K K., t ) ~- O 
t l "- ) 

1 
n pu t t 1: ( M + f.{ } ; (3oI8) 

cp ( k 
1 1 

h' ~ 
1 
t ) "' [ f J\ ( k 1 1 

P ~ , t J H J" ( tr z I P ~ ) d P ~-
. j ~½a. . 

(joI9) 

PaBeHCTBa (3oI4)-(3oI9) llOEa3b!BaIDTp qTo npn KaJiQl;OM t CY= 

mecTByeT cpyHKUHH <.P( f\ > kt: 
1 
t} , aHaJivtTl:tttecieaa OTH0Cv!T61Il,= 

Ho ( h'q kc.) B odmcTH Gt x Gt I w tattas, qro 

~ ~ 0 
I ( r,~ Q 

(1') p p t):: j° . ( p p t) BC/1U ( p P:1) £Gt X Gt 
I) Cl tj I> 2• , ,, \.. . J 

np~!tieM.P B oEpecTHOCTH mo6on TOqKH o6nacTn _Gt i< _Gt 

m1eeT MeCTO HHTerpa,nbHOe npe~cTaBleHne 

(3o20) 

, . ., ( ~ I f - I - I I I 

r\•( r; 
1

, !-\<, t )~ ~'l.11 l 'fq ( P., Pc, tlrlt(K1, P.) Hj (K<, P., )d~ d Pc. (3,2I) 
L, }- t 

BOCllOJih3yeMCSI renepl ycJ'IOBHeM HHOOprraHTHOCTB no OTHOmemm 

K npOCTpaliCTBeHHW ipameH~.fIMo BBM~y 3Toro ycJIOBMS ~ynKqHR 

-tq (xi l Xz It l, rlJ ( P, /'< It) 
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·ra:reme O()Jla~alvT CBOtiCTSOU JrnBaptraBTUOCI'PI OTHOCUTSJ[bHO npOC'.rpaU= 

CTB6HH~r1r BP8-lqt"m!.dio CDJtCHJaTeJIJiHO fl cpymtI{lrn'. Cf> 0{ t(, t) 3B.B1'ICii!T 
I J ~ l 

BMeCTO 1mx MPI MOileeM BBeCTM a1rn,1rnaJ1eHTHyJ.O CI1CTeMy nepeMeHHHX 

, · ITO JIOi.'CUB 

(3o22) 

TaK '<ITO 

tji(k., k·~, t} .. J;( k" k -r~-k,~~.k K t >::: J; ( 1) t). 
u .-;;, , !,,, 1 ?.O t , , L 1 2 ) 

-, 
•'- {: 3 

•·¥••W~- I 
lif_ 

(3o24) 

........ ,~, - •.~.> 

IIyCT!, Bl Bsan1rno ne:pne1utHRy.1urpmu: 
-i'-> -~►-

e~MHMt:J:Hh1X Be:Kropao Tor)(a BeKTOpbI f{ 1 It tr~ 

rrpe.n;cTaBJIEHUl B 1rn,1te 
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~ -~ --:.-~ ~ ~ ·~.,..:. 

k 1 =A(l->t)e1 +C(i 1t)e2 l k'a::B(i,t)e,-c(1,t>e2.) (3o25) 

r,Ite~ B Cl1Jiy (3o24)~ cpyHitql!U A 1 8 n C :YJtOBJl8TBopmot 

COOT HO me l!Il.ff:M 

Aa+c\:ta- r1 i- C3 + ( 1., - t,3)2 B2+ (\t2- t.i +l1 t ( li = ti,)" 
2, ~t I 2 ~t / ) 

(A-8)2t4C2.::-I +(i1-le.~t3+l1,)
2 

s 4·1 t: I 

3T0 ,ItaeT 

~ }= ~ J 4t'- I,-l2-t3
-l, +ts+ r.( l~: i,)~l(i:i~i,)2~( i,-7.i~i;ti;J~ 

.. a + l!:; - I, - h '" ( jZ I - z J \ .. _(/ lcltl (; 
+ __ {.; . 4t / · lft / 

- :u4t~ - l -t • , _., (l· -iJjl+? (t,~ _ t,2.-(-~-' ~ t c! - z: 3 t E iizc.. - ) 
I 2. .3 ~ c..,) L, t ' J., Ir' I 

l 7-C ¼t 
', -

cc.~ _L {- 't. + I e, - le. - r. 3 + t. .. )2. _ 
Lt $' r 4t 

( l, +l{ - t., -h +{ i, ~/Jt-( t\~ z: 1y] i 
(3o26) 

~--_., ,_,., . ....,,,,.,""",.-~"'-"":,.,,,.~'11,....,.~...,._•'l'J;;?_..,,"""".~,:,;r,/<::;•'::", ~e-·-.,.,,,_,~ ,, .. .,...,,,t," . ·,.-,,.,,_, ~, __ 

¼ta- t: -l -i-t t-7:. +l(l,-c_3.)~,(· la-l11_)
2_(i1-t2-l 3 t-e~\e 

1 c. 3 ~ S 4t / ~t / ~t /, . 

"' 
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OCS©~Iratm.i 1. 

0 

~ ( f''1 i?
1 

1~1 i, t ! 
1 

• J?;, 9 noJiy'<taeu n (3 026) 

A (70 I_) □ (''IO·t)-lof,. q· ()- ~( j.,-~tC')l 1'"" r;(_ . 
C 1, C. . fJ C , ··- T' \ \, I l, /' - ✓ (t + :~\-i- ·7 - t' .. 4~ ) 

(3o27' 
C(20t)- d. ' t,.} -,. 'I.. .,.._ 

n~~tu renepi ©1Rt))tJDtt® npe~no~eHRei rrpn )tocraroqHo MaJioM }' 

trpi~dpaso»aJJlle (3o24 )=(~o25) npeodpaayet-, 06JJ:ae:1 t O B 06,:, 

2t'.fi Gt x Gt rtpl'l l 4 { (t-•1 -rfat} o PaccuoTp& cHatJaa 
I 

ciyqatf !) 1tOr,1.ta t ' ~-: vI rA. raKOBII, '<ITO 

1_p?"'(t t o< )~ (t + f":-r?_. 1)
2

u M;; - at.} 11 J 
1 1 1/t,, - ll J (3o28) 

r.zt@ - 6 = cp:m~cnpoBamrne noJiollnreJI:bHOe tIMCJIO o li:3 (3o26) 

n (3o27) CJie,1tye:r npvr YCltOBl!H (3o28), 'tlTO npB Bcex l v!3 OC>Jm.C= 

TI!{ L . .g Biir!lOJ!HErnbt nepa.BeUCTBa 

B e:~J'KJ17 (3o24), (3o25), (3o27) ll (Jo29) ,!tOCTatOtrn:O ;IJ;OI\<El,3aT»~ l.!TO 

o6mcT'.h nepeMenuux h\ i,r k' 2 i ~na KOTopax 
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COJX@PDYCH fj qt K ~ b O ~ Yfll®~(@mE@ 6-nt®t }tOffi:,~uo j) 

et.rtll MU rtO~Mg 'q'.f'@ :eoqm11 

f M.~t:; 1 k;, tp(t,'C,o<fB, t f8~, 1 -.;. , J ) 

f ( •·➔"-, . ., I J l ~ ;t-
r ie t{ = ( ko > k') KOWJiigKCBWi !l'tlICfOp Taitot-1 9 ~© k

0 
.;.; -f · > 

-l~ll ~~ 
I,. 

" ()} '- r; ,'D;OCTaTO'C!H@ ~~ mOi<OD°!IJihJICi(fi· ciJ.R'.¢:ri~j 

Be sanncsuqee OT t, cf.. w t )~ co~ep:.mrc~ i od~r~ 

. Mt?.-'l e.,_R. G (a & ) a:• . - --~, 
t > · I 4t t Fi 

l\•1 c_ fj_, ~ 0 
- ,. -~ f.ft' )j_ - -·-· ·'". , + •·· ... "' .. 

I, r· • ,) 
'1-, t ~ 

(3o30) 

06r.aTUMCR K HepaneHCTB8l! (3oI2) H (3o13) 0 onpe)teJUIIOJitID,t 

06mcT1> &t·(a> f>} o 3a1.1et1a.1I 9 ttro B name:M cnyttae _ 

:> 
· M Z - r I -...-c2 a r., · rJ, = 

k ~: -- t k J p = lf (ti l>o!) t ,.· + 0 (fl)-
0 1rt o "'I •. • 

_ I f "'1 - \_, (;,. . 2 e. ., .. ) j 

.. ,. ( i: _t ~-~--t· - -· M ~ o( p,) > 

I<[. I· I "1mk'j!o :,- < vf f ~ jR~1}tf ~:~~~ I= j".lm✓(f(o-a)(K:-=&)\ J 

( M.:.:J:. + -~-?~ + t-)2< (M +u (,( t I t:1~:l). 2 = M f i· 0 ( fJ) 
lj t t ) lt t; . 

( 
z t 2 P )2 e (, · f'-~-i ~ t) ? ;a O ( ) M__:_ - -2. -t . { 9 . t ( •? -=;~ccs-_. ~ ~1 i- f, ) 
4t t . f 1n: . 

___,.. 

j 
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J6~lK'~MC~ !I <e~~~c·n Hepa.B®~c,~ (3oI2) fl (3oI3) nIJ}t 

JtOC?e.:tOtHW ~u p, 0 npfJW1!1\ . f. ?.m8f dui'i> BH(jpewo me 

'1'",l!IJ:t8llI(Y!M <Of J.. 0 'l: li t ( f
1 

~af OT \/ ) 0 

Pac:®1'Tpmt !®li&@l)i t~f1 j) KCI',1Ua 

. ---- --- [' ·-·---•·--; 

t f -\l~"l;:, 1 <"'_;; +o' t 1 
\!11; lo<,e+d T >§ -~ 6 = f 2., 

2, \; 11 l, 'i ½ l r -ri 

B %3:L'OM CJX~e ,D;OCffifO~ JCT8aOB!tfie, 8 Cf/J!J (,1.,25)~ (3o27) H 
,.,, " 

panHouepm;>ff ~npepUJHOCTi'! (P~ A 9 B u C Ha J11060M 

rtm.mate'.fBOM ~Ho;ir,e (tfBt)' lITO KaiQ.tan: TOlIIM ltOMrtaKTa 

r ~12. r - -. J - l o J {! ;:, 
i .T - _, \DI t t ,.J )C:j, :t -~ { !-- -- -- ~ I. r.1· ,_ !J,-. 
l • ) f \ ~, l J'\ \ 0 '1 • · -- ,, l ' - _, - I > 
~ 4(, L 'I I t 

I<' 

o {, o< f i \rl11. 

G ' rrpH KalQJ;OU r. H3 npo:ueJJcy"Tm 

ltOMnaKT 

OrtpecTH0C!b Rf.n,!;"1.;3,K!'a (3032) nepti1,D;8itlB COOTB8TCTBYJOII(YJO 

ortpecir11ocT1> r-eo1.rrra~l:a (3o34 )o rrcnepirnas , cor1Iac:a:o JieMMe Eope.ruz-;;, 

Jie6era, KO:MMKf (3 034) EOHetmmt 'C11t110Y 0Kp0Cl'HOCren ~ BbI6:0:paeM 

Ham.1:eH:&ruyro HS IU!X H ~OOTBel'Cl'BYJ)rrte~ tIE:CJIO p 1) KO'l'opoe C Y'WTOM 

CJiytrasr (3o28) H onpe,D;eJnU 06JiaCTi to o TOlIEH (3o32)j )t1IH EOl'Opb!:t 
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BUITOJIH8Hhl HepaBeHCTBa 

0 ~ 'f 2 
( ti ti d.)5: 8, 

oqeBH,1tHo 9 rrp;rna,1tJie,itaT odnacru Gt ( o., & ) ; r;n;e a H 1, 
onpe,1teJieHU B (3o30)o OcTaJI0Cb paccxorpeT:& TOT cJiyqafij K0r,u;a 

B (3o3I) ()'" = 0 0 MLI ,TI;OKaJiteM,' llTO B 3TOM cJiyttae T0tJKH ('3 /;:'::::,: 

np1Uia,1tJieriar- 6oJiee ysKon o6mcTH, tteM Gt ~ a n::uemrn g 

\~I ( l~rn ~(ko -a)( ko,·:-·g--j'{, 

~ 2 ~ l (5 -t-t) ( (M+-µ) 1 Cs-t=)t.. 9µ J a~ 5 ~ f_, 
) 

Toeo 

l7C l (' ) rr, J ( k: 0 + 3 p"·=·t)'{k~-=--;;··~ ;.,.·~'+ ~EY'} . 
(3o35) 

3aueT1n .. 1, ttTo odJiaCT:& (3o35) ne nycxa, ecJm t , npHHa,rc11emrr 

rtpO?J8ICYTKY (3o33) 0 .I{ettcTmlTeJI:&HO' TOr,lta 

t I ' r-·e C JI I ( ' ) f - \I M + 2 fA + -~ f < -- M ·\ ¼ }A , 
?. f,. i 

B CHJiy (3o3I), (3o32) H (3o3') ,IJ;JISI ,no1ca3aTeJI:&CTBa ,I{OCTaTOtJHO 

ycraHOBHTl> cnpaBe,ItJIHB0CT:& nepaBeHCTBa 

2 cJ.i:. ( Ma-t)2 (M2.-'C . )(. Mi!._ 't) M +-'- tt,--s·- < · -t+3u M"tJ,l-t=~· --
4 t, t {f t 1 4 t -r 



.;, 5I ... 

npM Bcex t . 0 t 1t <}. t y.n;OBJietBOpstID1!1HX HepaBeHCTB&.m 

( ·. l'-~~-t)2 a J.' . I 
L+-.·- -M--(0 t?t'.:)(M+u)) 

\ ¼t ~1 ' ' ~ r· , 

t ~ ""'\ 0 5::- d. ~ ?,.,Ji' j). 

a ¥ <t_ i t , d. > :;;: 

at 

ITo CJI0.D;HH8 Hf)paBeHCTBa noxa3LIB8.IOT, . tJTO 

/ ( t
1 

J-'ai ri) '11 0 

Ha rpamnie t = µ 2 06nact11 (3o36), npirtzeM ,.... 3HaK paBeHcTBa 

:mieer :ue·cTO B TO'IKe t =- l (M +p )J cf..:: a~ µ oY'ClHTilBasr 

(3~.38), Bll,ttIDt, tJTO 



• 

<::I !;2 = 

l(JI<'Ff B~ 'IO~~ od~©•rm; ('o.'.36) zJ Kl)OMe TOttRH 

t = 1 ( i"'•1 t· AJ ) ,r ~- ,,./i .1_ ::: ".) -r') u _ ' ?.. ,- , '-' r > ~- i~\lf.r• 

0~HaK0 9 ec~J 06:paT~TnCH K HepaBeHCTBaM (3oI2) M (3oI3) 9 TO 

YBU)tUM 9 'iil?C TOtJKH (3o'.32)zJ COOTBeTCTBY()fltv!8 :rn:a~:mur.u (3o39) 

{3o3~). 

.n;11:li napru.rntpoB t s; t· M ,l P 11el!eaT au~cTa co t~ro 1~n o:i.tpect= 

HOCT:bIO B 061la.CTH G; ( t-1 t I" ) 0 Htil.I( od.ma,txr.. t.. ,-e, SIBJifi~rca 
(, ,-~ 

06JtaCTil> t\HaJIMTlPUIOCTH cpyHR:I~I'7H q; ( l 1 1-) H; El t'RiJrf (JoI8)2' (Jo20), 

(3o22) m (3023) 11 liMeror M6CTO paneHCTBa C3J>6J n (3o,7);, JL01<~-Jt®M'. 
r-• 

TenepL, ttTO noctpoe1maa cpyHK!\UH cp ( l.., t )' Jin.1.urercit ·o6ochlteHHO!t 
' . 

OTHOCUTeJIJ&iHO t O l(Jll 3Toro .I(OCTaTOtlHO ,noiea:3a'.r!:i 9 ttTO n:pm 

Bcex --L:. F 1::. . - . 0 cpyHK!Ufff 

~- ( . . ·1 -;- , -·•··-7: --- r, -,, •. r ,, cp _.L,.~~·""_:: ) A ( t ) t ) l::'. I t· C ( z:. >' l ) (:! C ) 1,t 

,, . 
.. - - 1 
I~ • _!:. ~ 

t, t .. > 

[l ( -1.· t )-P . ·- C ( ""7 t )-':> .J ) 
t) ··1 • ,,;..,I t.::J ' 8,2 IT. 

(3o40) 

flBJW6TCJI HenpepRBHOil 0TH0CHT8Jll>H0 t R o6o6rrteHH0i1. IIpH 60JI:LDmX 

rro.no1mre11:&Hax t, t , C o HeripepiiIBHOCTi no t c11e:rr,yeT ll3 

npe.n;cTaBJieHHH (3o2I)~ a TaK~e HS (3o23) ~ (3o24)o lnn ]I,0Ka3a= 

xeJILCTBa roro, qro Bupaxeni:re (3,40) ecTa 0606rrteHHa11cpyHXrtHa t 
,:i Ot<.a..,3(). ~ 

npM t > C - ).(0ctaro-cmo (3To yTBepx.ztenne ).(JUI cpy1rn:rtm-r 

•-, 2.,, r.• ~-· ,j, + - - I 

,+, (Jj_ __ ~--~ -I k / > \f ( t f J. ) l=, 1 t- o 8.? 'r· k 1 '-r lit lO l I f,, ,, I 

l r:-- I _ _ --?c- 0 1 --·,._-__ --'>> I 
M - I. lD ( r ff• I ) (' ~- rt I ' t ) ~- + k ) . l . . l,) CA "'1 - 0 \::':", C t, I'\? } 

4,: ao J ,.., -



{pyHK~HH 
- 2· 
rh ( f"'l - 'C 't'" '---'-"=' ------~-

¼ t. 

~'.,>. 

k' --ate, d.. -~,J K 'R ,' 
·t- __ __!2 \.p e + - , e t -~ 

\:) I?~ 2 t) 
- -~, I 

_,,__ d.. ;.. ")~t?. ) 
'fe1~fe~.+t·)t ~- (3,4I) 

e.crb 0606me1nrasr cpy:m-enHa t · npH Bcex I k;0 I ~f, · t-1 lk t I ~ f
1 

•. 

Ho) rw .Y(OreasaHHO?.~ rpyHKu;tl (3 e 4I) ecT]) aHan11THttec:rwe npo,11;0JI~ 
I I 

xemre 060611\E:HHHX 0TII0CHT8JII,H0 ( p p ~ ) cpyHKrtHll ' ) (;. 

'f(tt°rJ.) , ) 

I ) n:pn r, C 

otpamrqena co BCeMH c:aom,m npol'!sBo~m:a:M11 no t 
116JHHW\111.{am,Hy10 orpamrt1eHH0CT1' cpyHmUdi hj ( P, /'i! ) t) no t , 
;!Jcl,Kl1Rl'1!8.e:M, .tJTO cpyHIU\J-rn: (3e42) SI~JUIIOTCH ~6o6niemn,n,m OTHOClfTeJII,HO 

(ff~ f~ 
1 

t )npH t 'l C o CJI8,D;0l'3aTeJI:&H0 t HX aHaJIMTMt18CK08 np0,It0JI= 

xeHl2(f: (3o4I) HBJISI6TCJI o6o6IIteH!0U (py1um;11ei1 t , npM"tteM , B CHJIY 

aa?JeqaHHJt III K teopeue I, 

~- I _I _ I 



ecJm 
I -~ 

I k LO I s J, ) I ~ l: j 5: ft . 
TaKm.1 o6pa30M~ i~opeua crrpaBe~J1HBa ·El clty1tW.® i K({fr'/wa, 

rpy:a:n:ttlrn · i~J (x1, Xe I L ) aenpep1ium:1:i1e 11 ~0Jl:0:Hmm~11~1Y.r rirp.n.mrqeu= 
mire no t o t}t06IiI pe.cti.!OTpeTt, 0611(Mll CJcytJau t BO~:&,.v,(1?,1.£ llOCJllo 

,n;ona.TeJI»HOC:t':b dec1eoneqno ,D;H~Jje:pem~ii!pyeimx r!)JHED;Mi1- s~ C\ t, ) 
t , 0 TaR:I-fX9i qxo 

o\c( t> t,);;:; J£ (t. 
1 
t) ❖ 01 J 0£ (t> t

1 
)dt

1 
·"· 1-> 

I) 

O~ (t t ):;;.Q 8C(IU t < rno.x(t--~ >t - £_) t I rrnn(t + £,_, > i_- 11-,£) (3.4 1· '\:. 
fv J I J I ltl ,... )' I . . ltl . p. , . '"1; 

\\ d~ (t>t,)I) ~ Cc ( t -t-{t {'/\I'), (3,/Js) 
IV 

J~(t,t)-. ~- 8(t -t,) 11.,fYi c ➔ +o. (3.46) 

BBe)teM cpymtrunr 

'.f L J <x,, x2 1 t, E) ~ J 1lJ (x,, x.2 , t 18 € ( t, t, ) dt, 1 LJ " 1,1 a; 

HBJIHl'O&tv7eCH o6o6meHRIDAII OTHOCMTeJil:HO (X X a ) , 6eCKOH8tlUO 
• I ) 

.n;mpcpepemi;npye1J:n11m H B Cl1JIY (3 045) no1.t1i1HOMIIaJI:&Ho orpamitteHHRMM 
) ) . 

OTIJOCHT8JII,HO t O 3m.reTMM, 'CITO nopSI,n;Itll o6odiqeHH11X OTlIOC'H= 

reJII>Ho (X1 , )( 2 ) rJ>yHKIJ;Hn FLJ (x,
1 

"'a 
1 
t, t). orpa1mttenu 'IHCJtoM 9 

He 3aBHCHil{HM OT t H t, 0 Ms· (3o46) rmeeu n:pn: £~~+ 0 

~4 -

Jl.j (X,1X2,t, 6)---f'"">rlj (X./(a,t), ltj<P,)~lt,f..)~c,rq(FLPe.> t). 

'----



<l>ynmum g:LJ ( x'1, Xa )' t ,E) y.,lt0B.!IOJ?B}t YCJIOBR.SW: (3oI) 0 KpoMe 

T0rO9 ii3 (3o3), (305) JI (3o4!) C,~.ITJ'tY?, '1?0 
,.._ 

~ fj(P P tE)~O {?CflU t<t(MrLl)~,tf. 
l, l) ?. 1 ) } i I 3 f • 

, c:; 3 2 t f 'I 
C~Fl'M (,, < 16 fl U 3aMettasr, til'O _ npn 11?, M + f JJ 
oei~i G0t M0H0T0HH0 y6LisaaT c yneJI1111e1meM t , noJiy..., 

~aeu ns (3o2) m (3o44)g 

, ~ 0 

}'l.JU-,;, f1,t 16)-,-§'0t (Fi, ~f 
1
t 1 f~)~O, ec,w f=:E.Cittf, j='t,a> 

IIpHMeHRH K nocTp0eHHLIM fPYHKit:VUU.r 

.r(Ql\;a,'.1cJ B:HLie DbIJ!Ie pe 3Y Jl:&~a TE H nepexo.n;n lB co O'.l:BeT CTBYIOilU1X 

(popMyJJax (3o2I) H (3o43) K npe,n;eJiy npJI E, --= + o, Y~JI,D;aeucs 

B cnpane,n;mrnocTH TeopeMR B o6meu cJiyqae o 

§ 4o 

ITpm,IelrnM leopeMy II' K ,ll;0Ka3aTeJI1iCTBY namen 0C!I0BH0i1 

Tt0pelUlo 

Te'o Pe,Ma.,)]g, 

IIyC-TI, ,ItaHLI TpaHCJIRl~H0XHH0= :tnrnapiiaHTHiiie 0606l!leHHI,Je <r>YHKI.UUr 

tieTupex B8KTOPOB~ 
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JI~enuo npeo'1pasymmecsr npn npeJ6pasoBamiax ~ M!3 r:pynntr 

nopemmg 
, 

iY ,r- \,) 
'J-~ i Ci,,, .. 

tJ l 
> 'l ,, ~ ) ~ [ Av il ( l) T" ( x, 1 ) x ~ ) 

1~ v'!:-~ i J (4oI) 

c rrouomHl HeKoToporo npe,n;c:aBJI81H• A ( J ) 3Ton rpyrrntrf pa3~1f= 

nar>aerocSI Ha o6UtrHLit re1rno:paae ~ enMH0pn1,1e rrpe.ttctaB.neim,r o !Ipe,n;-.;.. 

no:.10:i.tm,t, icpoMe _Toro, ttTo BBe,tteHHue 06odmenH1:1e ipyn:rcun:11 y~oBJI8TBO= 

psnoT cne.ttyiomnu ycnomrnu 

V 

f1:.1. (x" _ Jx,., ) ~ o rrpu X1 !-:. X3 
) 

nmr X2 k X ~ j 

:F1a ex, ':( ) =. 0 npn X L. X 'H1Ill X2 ~)(¼. ) t 4 I 3 ) ) 

(4o2) 
1az (x,, X) -:;:O npH X1 ?::. X3 HJllt Xaf;X~ . 

l ~ ) ) 

Sa.a (X, > x)=O 
} i, npu X1 ?., X 3 . ) Il1m Xe, ~ X~ 

PaccuoTpmr rrpeo6paaoBaIIHR <l>yp:oe: 

( V . . . . 
j 3=LJ ex,, . ,X~)Bxpi (p,,1, + .. ,._ P4 X4)dx • . , ·dx'I:::. 

=SiP,+-. +P~)i\J<"i'f' }P,,>. (4o3) 

3,n;ec:& 
f.~(P--F. -"'P,.) LJ I) > , 

o6o6nteHHiiie q>yHKI(HH { P, , .. ' ··. ' p I/ ) ~ orrpe,n;eJierrnue Ha r.moro-

• o6pa3HU 

p + .. 
I 

+ p~ ::: 0 ., 
(4o4) 

-
_ ______Ji.. 
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IIpe,11;nOJIQj!tHJ.It; qro OIIM y~OBJKS?BOpmoT ycJIOBlUill 

,_ 

:f' l,d ( ~ > ... ) Pl/)~ 0) ecflu ( P1 + P3 f< ( M + f' );2 
u11u ~o + P30 ( o) 

r,n;e 
Mt?.-p>O, 

Tor,IJ;a MOiHO nocTpOMTl> o6o6IIt0HHE!e cpyHK~RH •. ·~) ( t.) S ) 
nemecTBenHofi nepeuemron 5 co cBotlcTBai,nn 

'"'- ~=- {2~> ,., .} ~.r) 
¼) cp) ( t, ~) aHaJUil'HtIH'bI 0TH0CHTeJU,H0 B 06nac1• 

2) 

3) .itJIII Bemec·rBeHnux ( P1 > .. ) Pl,) 

,IJ;JIH K0T0pEfX BeJ12f•UIIIH 

2 . i. a a <-
7r.. :::p 2 ~P .r., ~P 7 =P :z -:::(P -t-P) 

I I l t..2_ 2 ) · 3 3 I C.4 t, l C.5 I 2 

Y,IJ;0BJieTBOPSilOT nepaneHC!'BaM ( 4 0 7) ,; a ~ = ( p I; p 3) (,. 



• <--0 58 <-.> 

v.£M66M npe.I(C'l'aBJieHHe BH~ag 

~V d (;(. ~-
f ( P l-~ • ps-+.(- c) . n ¼f' ,q. Id-~)' ) ~f - t-PL1'"'• ts'+'). c,..,r; ecpu. ,-,o -:,0 I' ,J 

. / 
/ 

(408) 
C KOHe 1nunr 'llMCJlOM qJieHOB B CY}JIJe o 

~O,Ka~Jl:'t$~ )le Cra1:1!.Q:. 

Bm1:.n;y TpancnarurnHHott HHBapm:aH'l'HOcrn o6o6me:a:m:i'!x cpy1nm;n:t1 
I! 

f lJ ( XI ) ! X '-J ) 

nx MOi.tHO paccuarp1rnaT:r, Ka.E o6o6IIteHHue ,:pyincu:0:a Tpex nepeMemui1xj) 
ua.npm.rep2 

u = X -X 
(JI I 3 J 

ll '=X -x 
(J~ 4 2 i 

IJ -::; X - X -+· X - X a 3 1 a 3 i' 

IlOJIOi!Cim 

r~ (x,,,, ,x,), r,~,(x,-x3,x, -x, 
1 

x,-x.+x3 ~x_> J (409) 

r.n;e t 7; '?" , ecJIM d ~ o; J 
1 

~a> ecnw J =-1'. ecJm 

.ffCHO TOr.n;a, B CRJIY (4o9) H (4o2)j) tITO o6odntemme cpyHKitHM 

r,; (~I>~~ l ~) 

Y,i:t;OBJieTBOpS:IIOT YCJIOBHHM 

y :'1. ( ~ . ~ " ) "· 0 ecim: 
~I ~ QJ IUILI ~ f'. 0 , iJ 210'3 I e_ _) 

_fV (~ ~ tg \ ~0 8CJH1 ~ r~ o HJill ~ ?.. 0 . "?.Ct I l 2, : ! ,3 f . ) I I e _; 
ri1 ( ~ ~ ~ \ :: 0 8CJIM ~·· >, .. 0 IrJm ~ '-- 0 . I > c. IJ. , 3 / l 

I I e ~~ ) ~..,, . 

~ ~ 0.(4oI0) J. (~ ~ '-o ec.r.rn ~ ?. 0 HJIH -a.(l I ) " '2. ) ~ 3 J - J 
I ) 

,,,,,., 
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-- I.I -- V ~ 

Ji1 (q,:+q,3 ,-qa -ci, /{,3 -q., > q2 -i3) ~J"LJ (i,> ~c? l i;} · 
(4oII} 

ITO JIOJR:HB 

P 1 + P3 ? .. ( . )l 2 
-( )2 ~2.. _ ( )2. ci3~ ---i,--~) P. ~= ft, +q3 1 P2 = q,~+q.3 -, f3 - q, -q.3 > 

p: :: ( ci «? - Cf.~ ) \ ( ~ + Pa r= ~ ( i 1 .._ q a) c! .. 
(4oI2) 

Tor,n;a HS (4o.5) 11: (4o0) noi!yqaeu 
- . ~ , .. :·-': 

~~v ri:v . · ?. 2. . a c 
J'tJ (i,)12 1 i)-:r°<f (iuqi/t3)=0} BG(lu(~/q3)<(Mtj-') ,(i,-q!)) (9p) 

i(~ (ci,l > Cf,~. l 1,3 )- r(a (~\ l i~ > q 3 )~ OJ l3CflU ci~ +i3 )
2

'-( Mi-JJ )~ (f[.c -q 3)a t.. g f'~; 
(4oI3)- · 

;.f~~ (4oI) H(4 09) CJie,ItyeT TaR~e, trTO npH _npeo6pa30BaHllSIX _ i 
V -

H3 rpym1M Jiopem~a cpy1untHH ftJ (~, > ~a ) ~3 )-3/ JumenHo npeo6pa.~: 

I 

f~ (J,~ 11 _':Li,,, X~,)~~~•~IJAv,ll'(llftJ It,, ~21 ~ 3 ) 
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OTCKl,D;a. BHTeKaeT, ttTO cpyHitJ..'(llH . ' 
<Fd, V 
1 fa a a) 1J \ tr ; : ~ 2 1 H I 

mrnenuo BLtpazaroTcSI •( c noJimw1ma1mHLIMU 1eo3qxpm~r1en'.l:u1.r~1 OT q,. ) 
11epe? cr{~,JI~pHcre cpymn~mr (i11 q1 

2. 
1 

q, 
3 

\ o Tamur Q6pa!3oM,) 

)J,JISf ,ItOita3aTeJII,CTDa Teopeuu ,n;octaTotrno C\JllTa.T:r,~ tITO iflYHKIUU1 
v.<)) 
~ ( t ' 
.iLJ 61)~e)~) u. tJ \iuia,i3) 

,· 

. CK8.JISipHI,Ie l! Y,D;OBJI0TBOpRIOT YCJIODUHld (4oI0) l! (4oI3)o l!mt aroro. 

pacctrnTpHM I nupa,temrn 

r ,.,. LC/, 3 ~3 

JTi.J (dt>~ai~3)B· d~? > (4oI4) 

r.n;e CJ,
3 

= t e ' a e C.;, BpeuenHo~no,n;o6Hbli1 e,D;HiutttUI:iiti 

qeTHpex-neKTop, 

e,o>01 gc.~1.· 
( 

CoBepnm:M Jiopenu;oBCKoe npeo6pa3oBtume ~ t =- 'i ~«: TaI{l!M o6pasoM, 

qxociH e. - 01taaaJXc1 uanpannenum,t no BpeMemton 00110 BwpaJICemur 

(4 oI4) MOlIHO paCCMaTpI1'.BaT:& KaK cpyllKIUUt 

ttJ(d:, ~:·, t) .· 

B CUJIY (4oI0), (4oI3) M ycJIOBHSf CKaJrn:pHOCTJt 3TH cpyH_K[(l!M 

y.n;oBJieTnopsnoT nceu ycnoBHHM Teope1m IIo IIoaTOMY Mbi' :i:roxeu

. IlOCTPOl!Tlt cpynKllHIO ~ 
cp(t,t)) 

;-

--



• 

aHaJIHTHqecKyD OTHOCHTeRDHO I B o6JiaCTH (4o7) H o6o6meHHYD 
~ 

no :t ','o ~YHK[(HSI cj:> ( t.) t) '6'6.n~ieT T8}.{ 'CBO-~C'fBOM,'' :tll'O' B: .. ':.' 

o6JiaCTH BemecTBeHHHX 9,: H q~· -, )PISI KOTopux·•£o·qxJi 

l = (l,, la> .. , ls): 

JieztaT B 06JiaCTH (4o7), HM88T M8CTO paBeIICTBO 

~ ;:; I I 

cr(Ilt) =:flJ {q,., 1, It), i)~ = 'tla. 

KpoMe Toro, 

,..... 

cp. ( I t) = o . 
. J ' ' .• ----

BBo.n;sr cpyHK[(HI> ¢ ( 1. J s) 
,--

_¢ (II~) l' 

0 

H 3a1,1etmsr, ttTO, B CHJIY (4oI2),. 

s \.(:MZµ)~, :· .· 
5 ( (Mtt 

• • .,.., i 

/ 

I 2. ~,2. c a 1 2 -,.,. le ( 2 2 
(i

1
0 +t) -i, :::(1,+13)_ =P,, (~eo+tJ -i~ = 'L~+~3) =Pa·;:.•>-
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BH,1u,n.r, tJTO .3Ta, cpyHKitHH y.14onJiernop111T ncei.r ycJIO~HHM 9 · c<popMyJIH= .. 
, • I • -· : 

poBaHHbIM ·B TeppeMe o• Teop~?Ja:·)t0Ka3aHao-

3auetraHH8 Io 
BMeCTO Y.CJIOBHSI. (406) MLl MOJtt{ BBeCTU ycJIOBJ,Ie 

((P,+P3)2-M2Jj~ (P,1•··, Plf)=-0·; 

. ,, ·:,.; .. : ec.(lu (P
1
+.p3)2<(M+µ)~ u11u P,0 -t-P30 t..0~ 

~ II 
)lef1CTBHT8JU,HO, B 3TOU CJiytJae , BMeCTO J- LJ 
cpyHK~mlJ'. 

... ·.r , 
MOXeM pacCMOTpeT~ 

[( a a·)a e]r.-v . 
- ax. + ax 3 - M :+- i.J (x' ' .. , ) x ") ) 

Y.rtOBJI9TBOpHIOII{H9 BCeM YCJIOBHSIM Teope1m IIIo 
, -

COOTHOil18HH8 (408) OKa?<eTCH TOrui, yt!HOXeHHI,IM Ha 

[ ( P
1 

+ P
3 

/ - M 2] • 

Ha 3TOT MHOJICHTeJI:E, Mlil M01te11, O,ItHaKO,. pas,n;eJm:T!> B 06JiaCTH 11 

r.rte 
( P, + P3 )

2 
:/= M~ 

IIoa:roMy (408) ocTaeTcsr nepnnIMil ecJIH s ycnon1u, ~o +- P
30 

> O 

,D;O 6aDHT:b . 

(P, + p3)a :/: Mi. 

3aMetJaHI18 · IIo. 

IIycTI> Blill!OJIHeBH Bee' ycJIOBHSI: T~ope1ru. m, KpO:Me ycJIOBH11 

I ~ 



(4 0 5) ~ B KOTOpHX HepaBeHCTBa 

3a:MeHnM Hat 

Tor,n;a Jier1to npoBepRTl>, tITO · Teope1.ra m o·cTaeTCSI cnpa.Be.n;iinBon 
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