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88[I1EH~E 

B npeAuAy~eH pa601e l·H~ c¢oPMyn~poa~~ H08~~ KpHTepH~ eAHH 

CTB eHHOCT~ n peAe nb Horo rH66coBcK o r o COCTOnHHR AflR KnaGCa Hen pe 
p~BHYX Kna CC~~C~KH ~ C~C T CM 4aCTH~t B3aHMoAe~ cT BY~HX c nOM~b~ 

nOnO)KI1 TenbHO Of1pCAel1eHI~Or o n apHo r o n OTeHLtl.tan a . Ba)NHbtM 3 IleHe" TOM 

AOKa3 3TenbCT s a 3Toro KpHTepHA RB.n RI01"CSl HeKOTOPble KoppenRUI1OMtible 
Hepaa el-tCTBa nom a HepaeeHc.TB I J.1H116pa t KOTopble Mbol BbfnH can~1 H AO

1Ka3anH e pa60Te · . H a CTOA~aA pa60Ta nsnneTCR n pOAon*CHHe M AO Ka 
3aTenbC T83 KPMTCpHR , CQODMynHposaHHor o B pa60 Te I Kat< TeopeMa 1 . 
OKa 3bfBaeTcR , 4 TO 3Ta TcopeMa n BJ1neTCR npR~~M CneACTBHe M Ko ppenn
~HOH~X He p aaeHcTs, AOKa3aHH~X TaM )Ke, H HC KO TOPbtX Ao6ae04Hbl X 

a p rYMeHTQB. npe AIla raeMaR pa60Ta HenocpeACT BCt-lHO CBR3a Ha C pa60 
TOH 1. CCblJ1KH Ha ee pe3ynbTa Tbi Mill OT Me\.4aCH. A06aB IlRR I< H()Me py 
$OpMy nbl \.111 11 y T Oe pltCAeHHR 1013 p a60TbI l ' CI1~BOn 1 . B nOC J1e A,YlOUlH x pa 

60 Tax kU coGHpa eMc R AOKaaaT b , 4TO TeopeMal 1 B Cy~HOC T~ yTDep~
Aa e T TO . 4TO B K11 acCC paeCt~a T p lo18 aeMblX 3AeCt:. e lo1C TeM '-IaCT III" I'C 

n polo1 cxoA~ T ¢laaOBoro n epeXOAd nepBoro po" a . 

I. TEPH0I1~"AH~4HKH E nPEI1C flbl HA OCH Jm' ~ 0, 

B Cfl Y4 a e nYC TO~ BHewHe.:1 KOt-l¢)Hr YPC3 lIH 1-1 i~ = dJ npo6 11eMY cYUle e T90 
BaHIo1H TepMOAH HaMH'-IeCK HX npe~e110B An R I<Oppe11R ~ HOHHblX $YHK~\.1H 
M()III HO peWIo1 't b . vec.n0 S1b3 YA HCKOT OPblC APy rHe KoppeJ1RLlYlOHH~e Hepa 
BeHCTBa, AOKa3aHHble ~penHXOM H n apKOM B J9 

Ha KoppenR4HOHH~e $YHKUIo1H cACzl eXln) ner KO nonY4HTb 
paBHOMepHy~ 04eHKY caepxy: 

" as.! n 
0<c"(z l (1) ) < '" [ Clp - '- V(O) l / I .1/
-II " - 2 

~ AOKa3aTb /a 06nacTH z >O/. 4TO OHH ~OHOTOHHO B03paCTa~T c y ee
JWI4eHHe", 05'bcJ<o\a, A • K COian eHIo1IO . B npHCYT(TBHI1 HYJleBO~ BHewHe i1 

Ko~r ypa~H~ ~TH ~oppenR~HOHH~e Hepaa eHC Ts a y* e HceepH~ . 

4T06~ AOK a3 a Tb cy~eciBo8aHHe TepMOAHHaM~4eCK~ X npeAenOB AnR 
Mo"eHTOB THna c.('( z. ';; .l l (x) ) HnH er ( z. ';;. 11 (;J) /cM.OnpeAe

1. ' 1'" n 1\ nn e HHR 3. 1-3.~ · I , MW np HM eHHM 8 3TO~ pa60 Te HeKO Top~e TonOno 
rH4eCKHe co06pa.CHHA. , 

1-.• 
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On pe Aene H ~e 1.1 

n YC T b ,> O . , = It (x) I CIllO I - nocneAoS aTeJ1b HOCT b KOMn neKCHO 
n n n- . • 

3 1-ftl '4Hbl X M.JMepHMblX tP},HKI.V'1H (n li el npOCTp a HC T Bax (R d er) tI.Tor Aa n eK-

To pHo e n p Oc. Tpa l'iCTSO:ii, = II .. ~ III III ( : SIlD(-olf r [ ( Rd 
) " 0 ] ( ~ I. 

n n L- , 
~ 

- d enrAe L ).. ((R .. ~ ) 1 03HiJ'4tleT npOCTpaHC T OO CylqeCiOeHHO orp~H"" 4eH
HbiX OTHOCHTCl1bllO (d x. dA (a)) • n H H3Mep~MUX !lJYIIKUIot.1 , on~'CAcnCHHbI X 
I ta MHOlKeCTBC: (Rd .I)~nc ttO~oH 1I ·1Il , AsllACTCA GaHdK08WM . 3aMK HY

Toe n pOCTpaHCTBO :Bl.COCTORl14ee 1ot3 nOCllCAoaaTellbHOCTeH c~1~tnpIo1 4 '" 
HWX ~YHK~HHt TD*e R B~~eTC A 6aHuXOB~M . n pOCTpaHC TBO ~, ADllReTCA 

AYanb".... n pOCTpaHCTDO>< npOCTp"" CToa I' ~(. '11111. rAe '.!l( = 
= io L ~ «( If._ l: )....), a " oo"a °11 .11, OnpeACnReTCII IWPWJtlOi, 

'11011, - }; ,"1100 11 I d "0 / 1.2/
0=0 LA « ~ • l: ) I. 

Ha npocTpaHCT8e i, B8eAeM TononorloilO • "'cJlcl6oH CXOAI-1HOcn,. Hano... ""' 

HI1M. 4TO ..... -c..n.J6aR TOnO/lOrl1R IJ n pocTpaHCTBe Ie onpeAenAeT," KaK 

ena6e~waR nHfie~Ha R TOOOnorHA, npH KOT OPO~ B e e n~He~HNe ¢YHK~ 1-1 0
t-ianbf BHAa 

< ', 1> = ~ r <1(i) 0 ( i ) r (x ) / 1.3/
nd n n nn il 

R 

( 0';: '!B, ) R9f1RIOTCft Henpep.bl9HblMH . T o r Aa ~3 Koppc.mntHmtHbiX Ilc pa 
BeHOS 13.9/ ~ 13. 11 / ·1. H OI~eHKH /1. 1/ nony yaeM, 4TO o4eHK ~ : 

... .... a I! 
1r \0 (z. w • 1 I (x) )1 < z" OlP (-._ V (0 ) n ) • 

i n _. 2 
/ 1.4/ 

•... n - "" c. 
Ie/\. ('. '" • I 1 ( I)n 1I ~ • n exp ( -2 - V ( 0) n ) • /1 .5/ 

A a"• 
sepHbI AIlR ace" .>0. ,~'O(Vtul.RI . BbioMpaR ( :c.p("';"'V(O». 

nonY4aeH J "ITO AnR O'Cx z '). O. I,)' n(V). A C Rd seKTOp 2 

C A(t.~ .1) = I eX (z .;, , t I (X)n H;= ppHHu:An ellCHT eAIo4Hi14HOMY Wj)PY npoCT


paHCToa :Be' Tor~d, np~MC.HU~ H3...BCCTI"IYIO TCOPCMY 6aHa xil - A11aor IlY. 

nonY4ae.t I 410 C~""t.h1C"UO I cA( Z.w • t)lJ\ OTHOCIotTe.llbttO KOMn aKT

lie B ... -c.na601i1 Tononor..,lo1 . nO:UOMY 1ot3 ceM~~CTB! Ie" ( I..w • C) I A 

MO*MO 113Blle"lb nOCl1CAOBiiTenbHOc.Tb I CAt (z . ~} .l) I k _ I.l\t.. t Rd. Ta1<YIO. 

"ITO CYlllec Te y eT 


'" - li m c (z I ~ • l ) =: c (t. ~ • I) , / 1.6/A
kk . _ 

2 

Te )N;e aprYMeHTW MO*HO npHMeHHTb K MOMeHTIllM "A' cA,n. H r.:\ . onpe

AeneHHblM <1>OOMYfla ..~ / 13 . 1/ . I /3.2/' J 

np eAoo*eHMe I . I 
A • J 

n YCTb Z'> O.wt;U ( V), l' R . TorAa AJ1R 1lI06m1 n o clleAoBaTMbHocH1 

A nt R II Cyu.teCTs)'tOT n OCneA0Ba TellbMOCT U (n 1 ) ( ( n ) . III:~ ) C. (n l, (n:)) (f nl , 
(n", ) C f 11) TaKlo1e I 4 TO n oc11eAooa T eIlb HOCTH BeKTopo e 

ICA (,.. :'.,)1 . I c~· :·\z ..:;.')I. IPA \z . ~'.llI . ';A (2.:',. 1)1. 
11 1 ne n, n,. 

~ Bn~1TCR CXOAR~~M~C~ e .-cna60" Tononor~H npocTpaH c TBa ~l.6 C~ 
Tya llMVI J On~c.aMI:tOi:1 TcopeMO~ 1 1 . CYU\eCT ByeT eA..,HCT oeHHW'1 n!pMOAH 

l-f;aMH~eCK..,i1 npeAen p (z.~, t).B 3 TOM c.nYllae MO~HO 3 Ha4\.11TeJ1b HO YCk
l1MTb pe3YllbTaT npeAnOlt(eHH~ 11 . ' I . npeAnOnOMlHM, "ITO Z ~ t.~ YAoa 

neTBOp1\10T npeAnO.nO)lteHI>tAM TenpCP-\bl 1 I • TorAa rpalH..... H...e KOp p eJ1~
",.,oHHble U!YHK14HH pI! (7. ,t:,. L I(i) ) He a$toHC",l OT ;:, H PtlBHbl 

p n (7 I I ~) ). MOMewfw 1,.," (zit x.~ ,- I CA"'I IC TBCHHLtM 06pa3OM on peAe
.., n 001 II n= d 

nAIDT He KOTOPYJO MCPY u t (deb )l-ia n pOCT p 3HC Toe S' ( R ) Td KYO J 4 TO 
~ 

n'" '1 i atb l a) 
p (tl(X))=lor.'(d") 11 : e 1 , 


.. II DO i '" I 


Hcnonb3),R HeKOTOpwC a pr YMeMT~ H3 paGoT I 3 . MOMIHO AOKa3dl b cne 
AYO~ ~pMyny ~HTerp~POBaH~R nO 4aC T AM OTHOCMTCnbHQ Mep~ ~ ,-

10111 /. 1f " • 
~

(d 0 ) ' "'P (.. ..2 V (! • f) . 

. f < . (d<blexp [ . r d ( i): . ,a",a.: (C- a r'v(a~ I ») . 
/1 .]1 

To rAa H3 ~PMY"", / 1 .7/ CneAYeT 

I <b (0 I
f • " : (d<b) - Cill ( 2' V (r . f) . 

/ 1. 8/ 

{. a (d0) exp[z r d(l ) : . "00(' ) : ( e-aU ' V)('~ 1)] . 
M 

np~MCkR A nocneAooaTc nbHo 3 TY ~pMyny / BMec Te c HeKOTopwM~ n e rKO 

KOH TpOl1l<1 p yeMblMIo1 p CryI1Rp..,3 aLl.... RMH! , nony4aeM, "-l TO Io n I z I (~) I 
- VYAOBJ'1eT BOpA e T XOpOWO ~3B eCT HbtM paBeHCTBa M TJ.1na paBeHCTB Ha ~epa-

MOHTponna 

3 

http:nOCl1CAOBiiTenbHOc.Tb
http:np~MC.HU
http:O(Vtul.RI


o ::,( zlci).).oxo [ -~ "', V ( x, -x , IJ . 
l :SI~ J :S n 

" 100( x ) 
.z" ( ,,'(d.p)exp[z (d(x):e 11.91-
• {oxo- &«i)1 ( ~ ) ) 1)1 . • 

Hcnonb3Y~ 3TO 06cToATcnbcTBo , MY AOKa*cM 

npCAnO)l(CHHe 1,2 

nYC T b z> o. ~ 1: n ~YAOBJleTBOP~IOT npt!/~nonQ)t(eli""AM reopc-Mbi 1 1 . 
npCAnOIlGiKlltM-.aK)lte, 4 TO V .c;; L1(R d ) . TorAu AJlfl KaJlKAC'ro t<OMna t< TLl 

i\ C Rd totMee",,; 

/l. 101 liu, Ii" ( p: (,.;:' . ' 1 - ) - 0" ( 1.1 - ) II = 0 . 
dAn. .... .. Ii 8'11 

I\, R LAll R .!.) J 

ll o Ka3 0 Tenbc TBo 

~Cn0J1b3YR o~eBHAHYIO K aa3'1~HDoJpV.:3H T rlOC T b MepbI P '\.( l..~. t I d cb ) 

OT ~OCH Tellb HO CttCl&4eHH~ , MO)f(HQ eblnHcaTb y p a B HC}1,-"R Ha Hep.) - ~1oIIT POIl
J1a lin. 0':: (z .;;, .1 I (x1.) : 

n " ... n C" .... ... 
"/I (x) o. ( 1. • • ' • I I (x) )"'. ( x) ~ "xp - '" (( x) I ( x ) ).

I' n II a n II n 

.. .. C II. I I / 
. " XP ( - 5i « X ) D I w ( .\ ». ("/I(1.,;:' . ! I d<6) · 

a !. 0. 1 V ( z- :t: j ) lt~((i.)iw(l\c)) I" t a ti><:lI:) •• , -I )e .. exD[z(d(x) : n :( 0 

A 

HApa Ma~epa-HOHrpOJ~a 

lJj. 'ru (a,x) : (8,y) _ I= 
nn . I. 1~I 

m - 8 1 a V( :r: - p .) 

= 11 te 1 , ,,, I I I I - ll 


i = I 

onpeJ\enJiIOT oTo6pa'll<c~uu~ ~3 MHo*eCTB.J (Rd. X )&Il 8 n pOCTpaHCTue 

L ~I ( I{ I'e~) eml . HH~CJ"" 0A....opoAHbte OUCIIK"" no HopMe : 

SUP II ~, n. ", ((x) : (y) ) II I d ",em, ~ 
Jr. II m L « R.~ 

(i) ' ( Rd.. ~) @ 11 A 

" 
4 

a. 
VIO, !m 2m m. IIVIl 1 1. 13::( 0"2 n. a II JL 

H3 3THX o ueHOK CneAYeT, 4TO Ha o To6pa.eHHA 

d a; i1 .. 1 .,.n.m... .. 
(R • ~ ) ~ ( xl ~ I - ~ «x l: (\,) ) 1<; -:Be. 11. I ~In mt n In 

~MeeM paBHOMepH~e oueHK~ no HopMe : 

Suo ..n, "' «(~) fl. - I l" = 1 II ':JI <
III" u m ! m (( ;) C(Ru.y,.n 1 1 .1 51 

" a~ n V (O) 

~ exo ( .~ • . n) II V II L . 

TcnePb aaMetHM,'4TO H3 y~aBHCHHR Ma~epa-MoHTponna CnCAY~T paeeH 
elSa : 

>'.(x) (o~(,,';;.I I ('1 l-o"('I(i».u n 1\ n... n 

= '""'(x) oxo(-&((i) Irx l )[exO(II&(» I,~ (II' ))"/I(x) -I].
(.) n n n n n 


n 

-I a .Vl x -x , ' 

y. ... la4!J(:I) I I( v":(d.p)cxo[ z ( d (x ) :. :( . 1= - I)J. 

/I 
 , 1. 16/ 

" " Y.IX) ••p(-&«(x) lei) )"'0(11&«.) I Z.c ll' » . 
U T1 m n n 

1 - ll.m... _ 

I - (d(v ) lit «x) : (vI"I.
m_ l m! m n 1 

· I p~ (z. ~.I )(i ) )_ 0 " ( z leX ) ) 1 . 
n h.. n 

tloKaaOlTenbCT 80 6YAeT 3aeepWe'lO. ccnH MW AOKa",eM cneAYIOlllYJO n e",,
MY · 

neH"a 1. 3 

nYCTb ~ 1; ot "1 V" Ll (Rd). TorAa An.R np0lo13BonbHoro KOMnaKTa 
8 C Rd lo1""eeM :'" 

Urnd css SUP I & «( i) I ;:, (A )) I - 0 • /I . 17/ 
ArK (.1;6) 
nOka3aTenbc TBo neHM~ 1. 3. 

M!) npeAnOn OHtCHHA ~ '" Of cncAyeT cytqeCT BOBaHlile KO~e4I-fOrO d 
M • " iii OrpaHH~eHHOrO MHO*eCTSa A(w)C R T8Kor O, 4 TO An~ npoH380nb

HarO eAH/-fH~HOrO K),ua ACRd _!\(",) "1Me~ 1:'(A)I ~ d . TorAa .83.RB 

A AOCTaT04HO 6 o n bwoi:1, n OIly J.4f.1M : 
5 



1 !& « ~ )I,;>fA C )) 11 < d f I V ( x ) l dx 
L~ ( O) -. 

xl > t1!:s.t(dO .1Jf\ I /1.1 8/ 

Hcn0I1t.3YA npeAnono*eH~'c V ~ L 1( 1f t). nonY4l1K YTsep*AeHl-1e nCMMb/ . 

O npeAenCH"H~ 1 .2 . 

.aB)'xC04acT"'4HbI~ nO TCHU..,aJl V 1-id300eM per Y 1i.R pl~blM Ct-!'13 Y /.-1 c,Bepxy 

ftl - pC r y n APltbiM/ 'TerM '" T.-:Jnb KO To r ,Qa. I(Or Ail cyilteCTByeT n 0 110lHl-1 

TenbHa~. r-:QH01 0HHO y 6b10alOti(c1 ,A $YHKI.t~1A 'If . onpeAenet-iHafi l-iil HHo*eCT

Be l t c; R 1 t>OI. $1 Ta Ka A , \..iro
' 

rlit I d- 1 II' (f ) < <>c /1 . 19/ 
,I 

~I AJlA npOll'l380nbHor o K C HI.! \.o\MCCM 

_ 'I' (I.I ) ~ V (x)~'I"ix l ) . i ! . L\l / 

CflY 4ae ill -pc r ynApHoro n aDHoro nOTe~"n"l-1ana V npeAf1oltlef.l~e 2 .. ~ 
MOIIU IQ y C I-1J1L:11 b . 

T co p e Ma 1.1 .. 

nYCT b V ~ Ll( Hd) 6 YAe r til - perYJ1ApHt.IM napHblM 83aHMo,qe~ cTB""eH . 
npeAnOnOlrfu·1M , ~ITO 2: • •:', n~ YAOBl1eTBOpRtOT npeAnOl1OJ1Cew....Afot Teo pe

1· . TorAa AllR npmi3801lbHOr o KOMnclKTa 1\ C Rd"'MeeT Mecro Cfl eAY

~ec paoeHc'rao : 

n .. ... n 
I11n Sli P 1" \ (z, .. ,,I(x ) )-. ( z l( x) ) 1. 0 . 

t n ~ u 
• ~ nl

A , R~ (x} C(L\ xl: ) / 1.2 1/ 
m 

H a 6poCOK AOKa3~TcnbcTB a 

H3 tu - p e r y n FlpHOCTt.1 n O T eHL\.-hlMa V 11 Il\!:MMb' 1.3 cpa3y cl1eAyeT 1 

"TO 

c
It ~H x l lij( A )) 


! i ltl SUP I. "' .. 1 1= 0 . 

d @1 1 emA ' R \ 'j; ) m' l A / 1 .22/ 

6 

r; AOKa3ii TcnbCTBC / 1.2 1/ MO)kHD Hcnonb30BaTb ncrKO nony 4aeMtiC oA
HOp OjlHb'E no (i)nt C (h)( ~) e"blleHKH Ha o6a cnaraCMblX 101 3 !POpMyn bl 

/ 1. 16/ . 

3aMe~aHHR 

HeTOAHMa, ~cnon b 30oaHHaA npH AOKa3aTenbC 1 BC TCQPCHb' 1 . 1,Ha Me 
4eH3 B paGoTE PoenA· 4 ·. B 60nee ASHO" B~Ae 6~a OHa TaK*e HC
nOnb30BaHa 3arpe6 11oBblM B p a60Te r, . 3a,..,t!H1M ~TO B cny~aer 

V"L1(RUL V ;;:Ll(Rd ) H3 ncMMbI P\.1MaHa - fle6era cneAy~T. 4TO V RonR
eTCFI ru -'t>erYllRpHbtM napHWM nOTCliLlHaIlOM . 

2. HEKOTOPblE Clt EACTBHII H3 KOP PEltRl\MHllbiX HEPABEHCTB 

2 . 1. 3aKOIi GYAcTpana An:R MOMCIITOB Tlo\nil 'oX 
• - I 

803bMeM z"> 0 • flJ' n(V) ~ npo~3Bonbl1oc I~ n .llpcAnonoItCHM . \4TO 
An 1 no'. Hanl1l'1~ep1 I!L C-MbiCile Ball Xooa . nO~MCHR,q npeAJ1OIt(l!:H.He 1.1 , 
no.nY4aeM c.y~ecTDOBat-ll'le nocneAOa.3TCnbl-tOCTH (n ') e rn) "Tat(o~l. 

~TO nocneAooaTcnbHoclb BCK TOpOB 

c" (z.;:', I ) Ic~ ( Z,;;'.I ! (x) )1,: I (; :lIe 
n" 

6YAeT C_OA~ T bCR B ... - cna6oi1 'TunOllOrt.'lH npoCTpaHCTB.3 :i1( . B03b

MeM TenCpb BCKTOP / r; • :ll( cncAy~cro DHAa: 

/ • I f.f ••• ),O ... . . O, fm' X)m ,0, ... I . rAe npcAnonaracM f l{x .a) .:: O 
H rm(~)m)oO n04TH 8C3AC . npeAnOJ10*~ renepb cne~~~c COOT Howe -

HHFI : 

1° lim <f .CJ.l (Z.,II.t)">= ... r , .olc't.) ........ O. 

1 1\' 0.. / 2 .1/ 

o · ~ - 1"1 

" 
~ hm <r '(""lIm (t.fu.I).: .... { .(~ m,z» .• m, m _ /2 . 2/ 

II .... :'10 h 

aOKD*CM, ~cnonb3YA npeAno*eHHe 1 . 1, 4TO HHAYKTH8H~C npe~nono 

IIICtlllt" 10 "" 21) BneKYT An~ np01013B0J1bHOro f n. , ~ L 1«nd 
.. I) • m t 1 \ 

paaCtKTBO 

m+ l ~ 
~n ~Ol <r m + 1 • CA ,( t .Co .1 )-;- ~ 

n .• _ n 

= « , e "· 4 1 (t». / 2.3/
m+1 .. 
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• • 

• • 

YTo6~ AOKa3aTb, 4 TO 1° +2 ° ene4 CT 3a co60~ 3° , pa3nO~~M npaBY~ 

l.4aCT b HepaeeHCTsa /35/ ' 11 no CTenCHRM 6 . 11 npOIo1H Te r p"' p yeM Io1X 

BMeCTe c ¢IYHK~"1(~~ f: 

m
O« f' , . C"m (Z » _< cm.c" (l . (~. t »± 

- II , ~ 
n n 

m 1 m+1 
~ 8 1<c .. (r , . e" ,(l»)."" , (7.» - /2 ... / 

o • 

, m+') J ,2
-<f e(f, . "" ,( z » . ., ,, , (7. > + 0" .Iv). • 

m II n u 

Ec~~ Tenepb M~ CMo~eM AOKa 3a T b, 4 TO 

( • ) - - < li nltDf 0" .(/;" ) ( ~ 
n" .... Got n 

•M ABnAeTCR Ben~4~HOH nOpRAKa O(O~) . Tor Au p a3Aen~M oGe l.4aC T ~ pa 
aeHCTSd /2 . 4/ Ha 0 H nepe:t7t.qc,", K npeAeny t> = O.Hcno.nb3Y:A / • / 
BMeCTC C HHAy KH1BHblH n p eAnOOOMCelil1CM 2~ Io1MeeH: 

o< ± lIm inrl <r • (f~ . c~ J7. .'. , ,, )) • c~ • " ( z» 
(n '-• .s.) n b 

_ <f M.(r , . c~ JZ).o'~+~(7.) ' l. 12.. 5 

H.anOt1H101M , 4TO ..n KOpp e f1f1l4Y10HHblX HepaseHCT8 . AOKa3aHHW< ¢I p en.... xoM 

~ napKOM B pafioTe 19' , cneAycT , 4TO nOTo~e~H~e npeAenw 
em (7. I ( i) ) _ "m c;' J7. I (~» CYlIIeCTBYIOT It l1onYC Ka" T OIlHOPO,,
~ m I'n m 

HYIO OLteI1K), II .... ";101 

~ u~ 
I <I'"' (z 1( . ) )< 7."'.'0 1- mV (0 )1 . 12..6/ 

An' ro - 2 

B ~aCTHOCT~, 01CIOAa c.neAYeT. 4TO e~(z I(;) .. ) ~8nReTCA KOHCTaH 

TO~ . 3aBHCR~e~ OT a . »3 npeAnOMCH~R 2. 2 1 • Cne~eTI ~ TO oepxHRR 

04eHKa /2.6/ OCTaeTCA eepHoi1 T8KMC:e AJlA Ic~ , (z . w . t!(x)m)' 
n 

, , . '~I
3aHeTHM. 4TO ~ 3 OLteHKH / 2. 6/ ""3 [, .e" , (l . "' . t)<:;L~ (" .I) 

o nCnCAYeT 04 eHKa: 
- V f~)

IIf,cl < e 

-; 

-• II t , II 1
( • • .:. • t) II L ' , R" ..~) I. ~ /2 . 71n ,\ 

mIl m+ t ; « .<r ' C (l)) . C" ( Z» . 
- n' 

/2 .8/ 
. mI L - 1 IJHll +0,.( "U (e" ,(l.",.' )-c_( , )) . c " . (Z» . 

I 
~MeR B SHA Y n peA110*eH~e 2. Z ' I I 1-1 ~HAYKTHBHoe npeAnOnO>ICeHHe 10 . 
nony~aeM 

. nI t I ... 1 m+ l
lim <f e (r (0" , ( 7 . . .... 1) - 0. (zl), 0" . (z» I :: 

n~_.-II 2n n 

( Ill ... ') - - VIOl 
.< li m ( e 2 II fm .«, . 0" ,(z .... I) - ". (l » II , S 

n. , - , 

-. 
 • L~ /2.9 /
n ' -. OQ 2 

(1:I 1 t)_ VlO) 
< e 2 . '11 f mll ~m < f, .(c~ (z .':; .,) -c ' (t»>1 e O . 

~Ll n ..... De [J 
~ 


AHanorH~H~M 06pa30M nonY4~eM 


m I I I ... m .... l ...IJm Id .r ( O.(l) - e" , (t .,,,, ., » . c,, . (z .w.,»1 < n . _ 
• n 

/2 . 10/
(0-+ I) (t~ V(O) 
~ 

< • II f m II I lim l <i '. o ' ( z) _ o~ ( z .,;; .Il>1 o. 
n ' .... - 00 nL,\ 

n pHMeHRR Tenepb YTsep>ICAeHl-1e 0 MOHOTO ..IHOi1 CXOAHMOCTH K oc TaJ1bHblM 

~neHaM ~pMyn~ / 2.4/ , n onYl.4aeM. ~TO oncpa~H~ liminf MO*HO npe-

BpaT~T b 8}im n03TOMY nony...aeM 11' • 
n ~. 

.,. , ) m+ l ... 
.-:: fmc>r.;c_ (z -e oe (Z.w.1»..,. O. 12 . 11/ 

H3-3a Toro l 4TO .-cna6a~ Tononor~A eC Tb To nonorHR X aYCAO~ 

~ aHHyn~pym~ee MHo_eCT80 KOHyca nonO~HTanbH~X 3neMeH TOB B n po
crpaHCToe Li «Rd. I) ea.) ABflAeTCA TpHBHa nbH,bIM, OKOHlota

mTenbHO nOJ1yyaeM , 4TO c + 1 ( z) ... ern .. l (z . ~ . t) U Cft...wcne npo 

CTpaHCTBa LA {(Rd .l, ).(r.:IT T)1. HaM oc';anoc b ~c AOKa 3a Tb / • /. AnA 

~TOK ~ enM HY*HO AOKa3aTb, YTO 

lim lilll",fO" (0»=0.{, 8 ~o n ' ... _ n 

HMc e TCR CneA~aR 04eHKa 

10" . (8 
2 
liS 

n 
2 12 .12/

Tenepb 3 aMe THM . 4fO: IS 1. 
(8 2( 5: Il f 'll' e ' ).lIf II c, (no) • 

Ll 2 m L 1 
f m ( f I " ( - ) 01., k=J! k!<. _ • r..;A, , z.w.t .c" , ( ? »  .\ .\ 

n " 

8 9 
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3 Ae Cb • - RSHO Bblpa)f(a eMbie 4 e pe 3 Z. V (0) 101 u . KOHCTaHTbl.C 1 C2 
Oue HKa / 2 .' 2/ npRMo c n e AyeT 101 3 OepXHeH o u e HKIo1 /2 .6/. To rAa 101 3 

oueHK~ / 2 .1 2/ npRMO c n e AyeT CBO~C T eO / . / . B Io1To r e M~ AOKa3anlo1 

cneAYO~Yo Teo p eMY : 

T eo p e Ma 2. 1 . 
, d • • • 

npeAnO!lo)t(J.1M, 4 TO V, L (R ).Bo3bto(e", z>O.tlJC O (V). nyC.Tb c ( Z .w. l) 

GYf,eT Ka KIo1M-HIo1 6YAb aeKTOpOM . nonY4eHH~ B npc AJl . 2. E Ull1 00 

t~ ( 7..~ . l ) ",c1(1.) B CMblCl1C npOClpclHC1Ba L7C nd 8II.). To r Ai1 AIlA_ N " 

n po lo1 380nb HO r o n> 1 

(; 1\ ( z. .;, • t ) ,.. c" ( z) 
~ ~ 

8 CMblCne npOCTpolltCT8a Li: « W" & >: )."), 

2.2. n POAOn)MCltlo1c a Hanlo13 a AO O~I . 

CHM.MeTpH30eaH I"1 b1e MOMe~TbI Htnd {", /nlo16o c ~ / tte on "CAe 

nR~T nonHOCTb~ T epMOAIo1H~MIo14eCKoro npeAcna rH66coBCK O~ MCPW 
vA (Z.:" I d~ ) , 4T06b1 Boc n onHH Tb :110T npo6en , pa CWlo1 p HM Tcope -

MY 2. I ., BKJ1t04aR MOMCH TbI T",no) I (J /ln t o.>. C 3TO~ uenblO ~... CHOB a 
n _ 1 1 

n pl1Met-iHM KOp pe..nRUHOH Hble HCpaDet1CTBa napa rpactJa 2.2 . , Ha npo-
HUtt:CHHH 3To r o n il pil rp aa;.a n p e,a,nonOIlf! Io1 M. 4 TO z> o. h; R I ~, 
~ <;; O:( V) Bbl6p" Hbi Tak~M ('nl;Cl 'lG-)M , "4 1 0 PcpHa Te-opeM3 2 . 1 . 

H3 T eopeM~ 2. 1. cneAye T . ~ TO cy~ecT9yeT MeKOTopuR a e pOA1HOGT
Ha A r-t epa t.l (Z ,;:'.I ( 0) !-fa npocTpc1HcTse S' ( Rd)TaKaR, 4TO 

~ 

f n c( <h )(" \ .. (z,;'" , l d<h l -" n \ > ••:",1(.1 I . /2.13/
j _ 1 I _ ..... n 

H3 TcopeM~ 2.1 MO*HO ncrKO D~BeC T Io1 . 4TO cy.e~He MepW 
u (2..;:' .l l d([,) Ha 4eTHYlO 4 3CTb o - anrcopbl 60pen fl B npOC Tpa HCllJe 

S'C R) COBna AaCT C CY)l(e HHeM MepbI j.I t ( z I deb) Ha 4entYD 4 iJCT b . 3TO 
0 3Ha.... a e T . 4TO 13311 8 nou YIO 4eTt"iYIO no-aprYMeHTY 0 - ~yHKUHIO 
F (<I» C; Ll (0 ' l. " Mee... 

~ 

f F (<h). -' (ddo ) , (F(¢)u ' (z,~., ', d<h). /2 . 1~/ 
~ 

Hcnonb 3YR Tencpb KOppe ll .RLt ",OHHble HepaBeHCTsa / 3.26/. AOKaMe.M cne 
AYKHIlYKl Te opeMY· 

TeopeMa 2,2 . 

npeAnono)ot( .....", '-4 T() V'-L1 ( Rd) . Bo3bM~M I > O.t~J.; fl(V) . l'Rl , nYC Tb 

t . ( ) I 6YAeT Kaf( I-1M - ~-t 1-1 6YA b 8eH: TOpOM , nonyl.leHH~M B npeAfl . 2 . 1 . 


' o rAa, eCI1101 c l (z .~ .t) -= c 1 8 npOCTpaHCTse Lr(Rd e I. ). TO 

AnR npOH3B o llb HblX "'n .w e N Io1 Me;'M: . 


10 

s" , m ( z.;;' , II( ~) .(~) )= s" ,m(.I( ~ ) , (y» . / 2. , 5/ 
n m Ool n In 

lloKa3aT enb cTB o 

B03bMeM npo lo1 3 BOnbHoe 4HCno u, ( 0 .211 )Jl p Io1 Me HRR Teo peMY 2. 1 . 
101 KOppenRUJ.10HHOe He p aaeHc TBo /3 . 9/ , 1 . nOl1y~aeM: 

• " f;J ) 
< 11 c(<h)(. loin (a ,¢ ( x ,) t al> (l ,' ) ~ 

I 11 +- n • :100i .-1 

n " (c.»)

"-' r osa < 11 o( " )( x ) ooS(a <hI , )) , (Z ,')± 


i ::: l I n tIn t- I .., 

n _ t~ ) 


:!: si na < 11 o( ")(x )sm (Q ,<1>(' I)) > (Z,l) ' 

i= l I n. Of  /2, 16/ 

.+' 
COS a ~ n c (¢ )("j » ~ (L) 

1= 1 

n .. , \4» 
! SLOa ·< 11 c(do)(x . )sm . <h ex ,» ( 1. .1 ) < 

I li t- I n I"" i:d 

.+1 

« 11 c (<h )( x » (z ) , 
,

1=1 
~ 

O Tc~~a npRMO cn eAye T , '-IT O 

n " ( w)
< U c(<h )(x . ) sln. ,do ( x I » ( z .' )~O , ', . , 7/ 

I n+ n.. 001-=-1 

n p ..,,,,,eHRA Tenepb 3 11eMCHTapHylO $OPM)'I1Y 

s ille! sin H -' ~ [ cos ( u - 8) ens (a t B) l . /2 .1 6/ 

n OIlY4aeM 

n ~ 111 • (i;, )
< n c( <h )(x ) n S{do)(Y )'. (Z,I) 

J1= 1 I 1_ 1 

/2 .1 9/n • n 
~ < 11 c( do )( Xj ) ' ~I " (d )(v ,» - ) . 

b:1 

II 
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2.3. 3aB epweH~ e AOKa3aTeIlbCTBa TeopeM~ 1 ' 1 ' 

H3 npe,QnOIlo>t<eHHR 3 TeopeMbl 1 1. clleAyeT, 4TO YCJlOBHble KOp

~A (z. .t. Iex) 0)p e JlRlJ,HOHHble 4lYHKlIHH ~ RBIlAIOTCR aHaIlHn14eCKHMH 

H paB HOMepHO orpaHH4 e HHblMH B HCKOTOPOH OK peCT HOC TH 0 ( O.i ). n p HMe

HRR TeopeMY BHT dJlH H pe3YJlbT~T~ napa r pa$ a 2.2 . , n o nY4aeM, 410 
npH npeAnollO>t<e HHH 

, 
. Um C A (z.w • t I ( a . x) s 

At fI'l /2.20/ 

l.m c~ (z l(a.O}} 
h 'Rd 

B e e KoppeIl fl~~oHI..tI~e ¢Y H K~1-11-1 ~1l0 (z.~ .l l ex) ) CXOARTCA B 0 6
-	 n 

na CH1 o(O .i) K p.!!. <zICx )n) ' CHO T aK)I(e. I,.( TO apr Y MeHTbI . Io1CtlOl1b 

30BaHHble B 	 AOlo(a 3 aT eJlb CT6e reopeMbl 2 . I J MO)lll-1 0 n pHMI!l-i lo1 Tb 

B llenoi1 ofina cTH 0 (0. 1) . 3 TO DIlC\.ICT , B CBoeo O"lepeAb, cIla6YKl CXQ
AHMO CTb yello BHblX Mep fJ.1\ (Z .Z, I dc6) K Mepe u ~( z dd) . 

Hcnollb 3YR ~3BeCTHoe C60~CTOO OOiHY~~ ~YHK~~~ H n pHMeHkB 
npCAnono*eHH~ 1 H 2 . nonY4aCM 

d (w )
lim 	 1 '" ... I f4 )(I; DA (z.O lim -- (d( X} < c(" )( X»A (zo,O = 

A tRd 1& - :r; I A I A o A 'Rd 

/ 2. 21 / 
_ d 0 • - <I> -~ p~(z) - lim r d ( , )< c ( " )(') ' A ( '0)

' = '0 h' Rd 	 I A I 

AflR Bcex I: 1; I ( 1 _ ( )i, ( 1 +«)j I. H3 n OClle):lHero paOeHCTea .... n p e A
nOJlo* eH~A 3 c neAye T 

... (~ ) 

11m <c(d>)( x». (zo 'C) " C( ")(a. O» ( zo) 
 /2.21/A d n 	 wnT R 

AJlA ,. KaK H B~wC. HCn Onb3YR npeAnOIlO~eHH e ~ ~ TeopeHy BHTanlo1, 

nOIlY~~M pa BeHCTBO /2.20/. 3TO 3a a epwaeT ~OKa3aTenbCT80 leopc

Mbi 1 I I • 


3. 3AKn~4~TEnbH~E 3AHE4AHHR 

TepMOAI.1 HaMH4 e.cIUtH npeAen c. eoGo r,HOi1 :)HeprHH 0° (z) RBflJ~eT -
CA , Ka K xopOWO H3seCTHO , BorHYTOH ~YH KlJ, H eM apry:e HTa z. K pOMe~ 
8 03MO*Ho ,c~eTHoro '-lH Cn a 3 Ha ~eHHH z . 60nee Tar o , B o6naCT~ n pH 

MeH~MocTH MeTOAa KHpKBYAa-3aIlb46y pra DO (Z) ABIlRe T CA aHan~TH -
4ecKO~ ¢YHK~H el1 z . H3 npeAbiAY~H X 3aMe .... -a HIo1 H cncAye T. '-lTD npeA-
n OJlO>tCeHHe 1 TeopeMbl 1 ' 1/ BepHO nc.l '-l TH AflA Bcex l: c:; R1 • 

12 

H e 3aBHeHMOCTb T epMOAIo1Ha~\H4eCKOro npeAena cB060AHO~ 3 HeprHIo1 

OT KJlaCCa pa3YMHbiX r paHIo14Hblx yen o BIIII" RBIlReTCR OAHHM 1013 OeHoe

HbiX 3aK OHOB CTa THCTYl4 eCKOH Mexa HH KH /XO TR 101 MO* HO n OKa3a Tb npH

Mepbl, r Ae 3TO Hc e e pHO 6 /. OPH npeAnOJlO)l(eHHR X TeopeMbi 1 I I OT

HOCMTeJlbHO nOTCHlJ,Hana ~ MO*HO O~HAa T b, 4TO AJ1R pa3YMHblX r p aHH4

HbiX ycnoBH~ Aa BnCHHC aT HIo1X He 3aB Io1 C~T. HeKOTop~e He*eJlaTeIl b 

Hwe pe3yllb Ta T~ Mo r y T B03HHKHYTb 3AeC b 3a C4 eT HeKOMna KTHOCTH 

n p OCTpaHc l Ba O( V ). n 0 3 TOMY pa3YMHO C c aMara Ha4aJla cy3H Tb HOCH

Ten"" np ep.eIlb HblX Mep r H66cu . MepbI rH66ca e HOCH Ten AMM lia MHO

)KeCTBe n!. Ha 3 0 BeM npeAenbH'-'M101 MepaM.., r H65ca YMep e HHoro pac-
Ta . HCTPYAHO nponeplo1 Tb, 4TO B cnY 4ae V CL1 (Rd ) W-te eM B KJlIO'-le • r • 
H.... e 0 C n (V ) • 05~aA ~PMYJ"U1 pOB Ka p e3Y11 bT a Ta 0 ey

~eCT BOB~HHI1 ~ IiC3olB"I C"'MOCTIi1 p(W) (z) OT~) ~ Ur Fl BllAeTCR 

T eMoi1 APyro.1 p a60TbL 3AeC b MbI"'"C€OOPM)' lllo1 p ye.... He~JlQ*Hoe npeAJlO)t(e

H~ e no 3 10'"'1 Qonpocy. 

n peAIlOHleHHe 3 . 1. 

npe~nOllOIl("I M, 4TO V'L1CRd) .... V~ t: (Rd) . 
I . 	 nYCTb AJ"lA c:;; af BblnOI1HReTCR paBe liCTBO 


.... 1 ,... - 1 ,

CA ( z .w.L I (u. x » = c _( z ' ( ~. O »" lim 

os z ~ .5 z /\f Rd 

All" 	 13 .1 / 

w ;. 0 1 -
TQ r ACl 0(: )(z) cy~ecTByeT \.1 p aB HO pO (z) • 

p ( ':;l ( , ) 2 . n YC Tb I . I AOC TilT04HOe Mance- . T oq~a cy~eC TBY-

eT AS1R n pOH3B Oflb Horo ~ (; fir 101 paBH.Re TcfI ~ DO(,). 
M -

,lloKa3aTeIl b C T8o 

O ~ e aHAHO CJleAy~~ee paseHCT BO : 

pl';) ( Z) __I_ (d(x l (e' ( z '. ;:' .i l ( ~})dZ·. 
A IAI A 0 A 	 13. 2/ 

~3 3Tor o p aaeHCTsa C nOMO~b~ n peAnOIlo*eHHR / 3. 1/ H n p~MCHCHkA 

TeopeMbi Ma*opHpo8aHHo~ CXOAhMOC TH nonY4ae~ 

lim I pcrU) (4) ) 


11'1<" " -PA 1 
/ 3.3/ 

__1_1lim ( d(i) r (c'(z'.;:'.il ( x) - c ;(z ' l (x) )dz· ~ O. 
o A 	 n1I'dI\. tRd 	 1\ 
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~oKa3aTen b cTBo YTBep*AeHHA 2 cneAyeT np~MO H3 c¢OpMyn~poa a H 
HOIi! HJ.1>Ke Te o peMW 3. 1 J.1 nepBoH 48CTk ;H o ro npeAflo*euIo1 R. npeAno m:>liCe 

Hlo1 e 3 TeopeM bi 1 : 1 CBR 3aHQ C BOJMO*HbIM RBneHl-te~ cnOHTaHHoro rla 

pywe HJ.1R TpaHCnRUHOHHO~ HHBa pHaHTHOCTH. H eK OTop~e peayn bTsTw OT
7

HOCtHenb l-tQ 3T0j1 npofin eMbi n Oflyy eHtJ B pa60Tllx : • HCKOTopble Kpa.t
TepH~ OTCY TCTBHR cnOHlaHHoro Hapywe HHfl T pa HCnR~ J.1 0HHOH HHsapa.taHT 

l-teCTH MO* HO ccfKlPMynHpOB <J Tb AflR paCCM3 TpHBaeMhlX B :no~ pa60Te 

CHeTeM . OAH~KO B nocneAYC~~x npHMCHeH~Rx TeopeMw 1,1 MW orpa 

HH 4HHCR TpaHcnAUHoHHO- HHBapHaHT~MH npeAenbH~MH MepaMH r HG6ca. 
HaH60nee cno)t(H,l.IM :)TanOM B npHMeHeHHH TeopeMbi 1 1 nB n AeTCJl 

npOBcpKa npeAnono*eHHR ~ I '. B03MO_HW HeKOTOPWC MOAH¢hKa~H'" 3TO 

ro YCllOSHR. OTHeT..,,,, oAHY \013 HHX . HeTOA <lHaI1H fi., 4 eCKOr O n pOAOlDlle 
HHA, onHcaHHblH npH $Op My na.tpOBKe T eopeJ.\bI 1 '. OneloleT 3a co60i1 
Heo6xo~~MOCTb ~ccneAoB~Tb pacnonoMeH~e Hyne~ cTaTHcT~4ecKoH CYM 

,..bI Kat< ¢lYHKII'-'11 l. . 3TO. nO- B'1A"",OMY. RBl1RCTCA Q'-4eHb CllOlICHOH npo
6 n eMOM o OA HiJ KO P C MOIICHO 060J11~1 CneAYII)UV1M nyTeM o n poaCAeM aHd11H 

T..,4eCKHc npOAonMeHH~ Tonb KO 8 ~HcnHTene ¢oPMYl1W /2.~1 1 

dil" ( •. ;;, . CI ~") 

1 '''' I , e 0_-,o.....,.., _OXP( l (d (x) :cosCa<b (x)'( ",(( x ) w CA l):) ."/dcb ) . 
ZAC •• ",l 1\ / 3 .4/ 

Tor j:\a j:\n " [ ~R ' npHMeHHM~ Bc e pe3ynb T aT~ naparpa~u 2 H 3. 

~lMCR 8 BIo-l AY TC' Jpel1Y Buran• ..,. "'I(~*eH Ten epb r: $OpMynl4pooaTb YCJ10 -

SHe 4 TeopeMbi 1 1 C Jl e~IOI4~M 06p a 30H : 

lj. cy"ecTByeT OK P CC THoe l b 0 ( O. j) KOMnneKCHO~ n/lOCKOCTH C 1. cOAep

*aU4a~ TOI.4 KH l. t ~ t:. '"I O . 6 KO'r OP)'1O MOlf(HO c1 HanHTHIoIeCK1-1 npoAon" 

)I(l.1 Tb nee ycnoa Hble KoppenRu~oHHtJe ¢Y "K ~"'\.1 

o ... - n &c(i ) I ';'( A<)))." fI( z ... . ' I ( x) l: , ' 7. exp( , n 
n ZA C. ... ) 

r ~O(dcb ) .xp{z ( dCi):cos( a<l> Cx ).(& «ill';;( Acl) : . 
v f\ /3.5/ 

n• : exp(!n .6 ex ) : . 
I ,

j ", l 

B 06naCT Io1 () ( O. i) BepHu pa BHQMepHble o~eHKH Sl1Aa: 

pup lo:e •. ':; .l l(x )) I< t (( x ) ) < - . 
n. - n n 

l~ 0 ( O.i) 13 .6/ 

rAe " E. - HeKOTopble KOHcTaHTbI . 

14 " 

B 06nacT~ n pHMeH~MOC T~ MeTOAa KHpKBYAa-3anb~6ypra MOmHO npo
BepHTb 3 TO y cnoBHe, H HTerp~pYR no 4acTAM B / 3 ° 51 , nonY4~M y paB

HeHHA THna ypaSHeHHR KHp KBYAa- 3anb4uyp ra AnR KoppenR~J.10HH~X 

¢lYI1K4,fo1H: 

c;;; (z .;;' .0 - • OXP (I (& CCX) n I ;, (A ))) . 

. ".p( - 5, «x ,, I (il" - ( i) , l · 

_ ... ia<b (.x. ) A 

( "A ( z .w ." d.. 1 ' lXU [ z r ,I( x ) : ~ 
/3 .71A 

,C &((i<llw(A" )) - [.(ti)I(;',) -11], 
. "I .' 

n la,rDlx.)
II : e 


i ", 2 


Hcn0l1b3YR cTuHAapTHYo HeToAHKY, MO~HO Tenepb c~pHynHpoBaT b 
cneAY~'1H pe3ynbTaT . 

n " ,..M a 1.4. 

n peWlOllOM<"M. 4TO V ~ L ( Rd ), V~ L ' ( R ). nycTb 1.1 AOCTaT0 4HO Ma 
no. TorAa CYUleCTBYIO T KOHCT aHTbI ( TaK J.1e. ~TO A n A ~ c;; Or :. 

d

-
I ",A (x.';;~ (0. ';; .C I (x)n ) I ~ ~n 

paBHOHepHO no A 1(';;0 ( 0.1) . 
TaKa.tM cnoco6oM MW nony 4 ~n~ CJleAY04Y~ Te opeMy : 

TeopeMa 3 .1 

npej:\nonOM<HM , ~TO V :; L' (R") . V<;L'(R d). nycTbI_1 AOCTar04HO Ma 
no. TOfAa MHo*eeTBO "~JT(r.l npe.QeJ1bHbI,x Mep rlot66ca YMepeHHoro 
pOCTa. KOTopoe Tpa'·' cn~4 1~OI IHO-Io1I-iBap l"laHTHOI COC.TO+1T He 60nee 4CM 
1013 OAHoro 3J1"'MCIIT,1 . 

3dMC "'1"' . 't ru I CUp t.°'11! j. I t:nt.:~y\'"l T,IKIIlC '13 tJC3YJtbT~TO!l pafio , 
Tw • Jl i tl1 bllt'UW"w flllHMI .' II(°ftUn ff 'I.lJ,) " M1l I I .lI) nRlfTCA Te Moii nocl1c 

AYICMIlI.' '1 P.)l.M" ... . 

B 3oIK"IU~I'" "Ut U" ' Y Ol.lp•• JIoltb CUOO nJHl3HtlTCnb t-I OCTb B.J\.3arpe6
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