	[image: image1.emf]
[image: image2.emf]

	[image: image3.emf]
[image: image4.emf]
[image: image5.png]Onpeneaenue 1. CayuafiHple BeAHuMHE &, &2, ..+
..., B, HASHBAIOTCH HE3QBUCUMbIMU, €CIH TOPOKACHHBIE

HMHU aareSpHl
Sty Sy, oo S

n
JHe3aABHCHMBIL.




[image: image6.emf]
[image: image7.emf]
	[image: image8.emf]
[image: image9.emf]
[image: image10.emf]
[image: image11.emf]

	[image: image12.emf]
[image: image13.png]HhiXx ucnnraiugax. U0o3HauuM p; BepPOATHOCTD yCl€Xa, §: ==
e= | — p; — BepOATHOCTbL Heycmexa B i-M HcnmiTanuu. OG6o-
8HauuM pacnpejlejieide p-—YHCAa YCNEeXOB NPH n HCNbI
TaHUAX — yepes

P{p==m}=P,(m)==P,(m; p1s -+ +, Pa)e (5)

Takyo cxeMy He3aBHCHMBIX HCIBITaHHHA ¢ PasHLIME p; Ha-
suBawT cxemoid I[lyaccona. Cxema llyaccoHa mpu pie=p




[image: image14.png]Q0603BaYUM
m

W(m, a)="2-e"% (6)

. ml
Hwmeer mecto

"Teopema 2. B cxeme Ilyaccona Oas a06020 RATY-
paavnozo n, awboix sepoarnocieid py, Pz, ..., Pa U A0~
Goeo uucnrosozo muosicecTéa B umeer mecro Hepasencrso

Pluss)— X Mim o)|< 2ot (M

353"0 =p+pt .. "Fpn;




	[image: image15.emf]
[image: image16.emf]
[image: image17.emf]
	[image: image18.emf]
[image: image19.emf]


	[image: image20.emf]
[image: image21.emf]
[image: image22.emf]
	[image: image23.png][Tyets (1) ecTs nesaBucHmasd BHIOOPKa M3 IIOPMaNLHOTO
pacipelesenns ¢ mapamerpamu (a, o). Ilyers ¢ HanecTo,
a OTHOCHTEJALHO @ MMeIoTCsl JiBe THIIOTE3H:

runotesa Hy a=ay,
runoresa H: a=ua; > q,.

u

Tloctponm onThMagabubiil kputepuilt Hefimana — Ilupcona,

B stom cayuae
n

1
-5 ), (B

., N | o .
Pj(x)xme i=1 , =0, 1,

( 2 )
—w——-g’g(t; —-exp{nx(a aO)——Q—g-Q-(a{--aa)}, (11)

rie ¥ —peiGopounoe cpennce. Mz (11) caenyer, uto of-
Jacyb 3HAueMHI X, AJA KOTOPHIX py(x)/po{x)> C, onpengc-
As12Tesl HepaBeHeTBOM X > C npu HexkoropoMm C;. Kak wui-
FeCTHO, CpPelHee X DAenpele/IeHO HOPMAJbHO ¢ napamer-

(e
rami (@, —==). Omnpeneaum Tenepsb OWHOKH HEpRCro n
A/n

BRTOPOTO pOja:

o0

a=P{F>C, | Hy}= «/‘ S e_Tdu—::I*(D(Q—E—C—l—"»\/E),
Cy —ao o
(12)

Cp—a. —

Vi

p=pr<cim) =t | Ta=o(350vR).






	[image: image24.emf]
[image: image25.emf]


	[image: image26.emf]
[image: image27.emf]
[image: image28.emf]
	[image: image29.emf]
[image: image30.emf]
	[image: image31.emf]

	[image: image32.emf]
[image: image33.emf]
[image: image34.emf]
	[image: image35.emf]
	[image: image36.png]Teopema 1 (Konmoropos u Xuuuun). a) [Tycme ME, =0, n=1.
Tocda, ecau
Y MEL <oo, (1)

mo pad Y&, cxodumca ¢ 6epoam~ocmsio eQuruya.

b) Ecau k momy se cayuainsie eeausunv &,, n=1, pasuqmepro
oepanuvenor (P (|| <<c)=1, ¢<Coo), mo eepno u obpamnoe: u3
cxodumocmu ¢ eeposmruocmoro edunuya pada X &, caedyem ycaosue (1).




[image: image37.png]2. Teopema 2 (teopeMa 0 «IBYX psanax»). ra cxodumocmu
¢ eepoamHocmoo eOunuya pada Y&, U3 He3Q8UCUMbIX CAYHQUHbIX 6e-
AUMUK 00CMamouno, 4mods. 00HOSpemerKo cxoduaucs dea pada ¥ ME,
u YDE,. Ecau rk momy gce P (|Ex|=<c)=1, n=1, mo smo ycrosue
ABAAEMCA 1 He0DXOOUMUIM,




[image: image38.png]HokasareanctBo. Ecim Y, DE,<Coo, 1o no teopeMe 1 psax
Y (En —ME,) cxomnutea (P-n. u.). Ho mo npeanonoxenuto pag X Mg,
cxopures, mostomy cxoaures (P-m. u.) u pax Y&,

g pokasarelpctBAa HEOOXOAHMOCTH BOCHOJB3yeMCH CJENYIOHM
IpHeMOM «cumMeTpu3aunn». Hapsaay ¢ mocneroBateslbHOCTBIO &y, &y, ..
pPaccMOTPHM HE 3aBHCAINYI0 OT Hee IMOCJeA0BaTeNbHOCTh He3aBHCHMBIX
cJIy4yaliHbIX BeJMHuuH &y, &, ... TaKuX, uro §, UMEET TO XK€ paclpeje-
Jlenve, yTo W E,, n==1. (Korpa ucxopsHoe NpoCTPaHCTBO 3AEMEHTAp-
HBIX cCOBITHII NpepnoJaraercst NOCTATOYHO «0OraThiM», CYIleCTBOBaHHE
TaKol noc/iefoBaTeNbHOCTH cJiegyer u3 teopemul ! § 9 ra. 1. B caoio
ouepeb MOXKHO TNOKa3aTh, UTO 3TO NPEAIIOJNOXKEHHE HE OrPaHHYMBAET
COIHOCTH. )

Torna, eciun cxonputca (P-m. u.) pax Y&, To cXomurcsl H psl
s a~ 3gaunt, H pagx Y (E,—E&,). Ho M(E,,——\E,Q:O H
—E&,|=<2c)=1. Ilostomy no teopeMe 1 ¥ D (¢, —E,) <<co.

oo

=R o
[
=
(D(
s

YDz, =5 YD (E—E)<oo.

[Tostomy no Teopeme 1 ¢ BEpOATHOCTBIO €AMHWIA CXOAHTCH pAf
> (5, — ME,), a 3uauur, cxomutcs H psag Y ME,.

Vrak, u3 cxoaumoctd (P-m. H.) psAza Y E, (B NpeanosoxeHHH
P(E|<<c)=1, n=1) surekaer, uro oba psAza X M, u Y Dg,
cxoastTee.,

Teopema noxkasana.





	[image: image39.emf]
	[image: image40.png]O6Go3nauuM uy TO 3HaucHHe, AJsl KOTOPOTO

1 —D(u,)=y. (14)
uy HOCHT Ha3BaHHe KGQHTUAL HOPMAALHOZO pacnpedese-
hus, Torxa us (12) n (13) U Uy == —Uj—y BDITEKACT

Ci—a Ci—a —
—— A =1, == Aln = —

g o
Cl—»-ao-i—ua—;/-‘fual-—uﬂ—ﬁ

o’ (1 + uﬁ)2
(a, — au)gm~

(15)

n ==





	[image: image41.emf]
[image: image42.emf]
(далее не поместилось. П.167)

	[image: image43.emf]
[image: image44.emf]
[image: image45.png][Tyets (1) ecTs nesaBucHmasd BHIOOPKa M3 IIOPMaNLHOTO
pacipelesenns ¢ mapamerpamu (a, o). Ilyers ¢ HanecTo,
a OTHOCHTEJALHO @ MMeIoTCsl JiBe THIIOTE3H:

runotesa Hy: a=ay,
runoresa H: a=ua; > q,.

Y

TTocTponm onTHMaAbHBIE KpPHTEPHI
B stom cayuae

Hefimana — Ilupcoua,

PN
p; (%) =t » =0, 1,

= (jS)n/z O,n e

L ( ) ’ = 2 )
Z;(i) =exp{r1x(a;—ao)——z—g-;(a{-aa)}, (11)





	[image: image46.emf]
[image: image47.emf][image: image48.emf]
[image: image49.emf]
[image: image50.emf]
[image: image51.emf]
	[image: image52.png]Teopema 1 (teopema wenpepbieHoctn). [Tycme {F,} — nociedosa-
meavocmes  pyHkyud  pacnpedeserus F,=F,(x), xR, u {@,}—
COCMBEMCMBYOLLAS NOCAE006QMEALHOCMb XA PAKMEPUCTUNECKIX QYHKY UL,

¢u(t)= § € dF,(x), t=R.

-0

1) Ecau F, ™ F, 20e F = F (x) — Hexomopas gynxyus pacnpedescrus,
mo @, ()@ (l), t=R, ede ¢ (f)— xapakmepucmuneckan QyRKLUA
F=F(x).

2) Ecau npu xawdom te= R cywecmeyem lime, (1) u dyrryus

n
¢ () =lime, (f) xenpepoisra ¢ mouke t =0, Mo OHA HGAACMCS XAPAK-
n

MepULmMuU4ecKod ynKyued HEKOmopoeo pacnpedeserus 6epoAmHocmed
F=F (x} u

F, % F.




[image: image53.emf]
[image: image54.emf]
[image: image55.emf]

	[image: image56.emf]
[image: image57.emf]
[image: image58.emf]
[image: image59.emf]
[image: image60.emf]
[image: image61.emf]
[image: image62.emf]
[image: image63.emf]

	[image: image64.emf]
[image: image65.emf]
[image: image66.emf]
[image: image67.emf]
	[image: image68.emf]
[image: image69.emf]
[image: image70.emf]

	[image: image71.png]HepasenctBo Hencena. Ecau uucrosan pyux-
yua g(x) evinyxaia, To 04n 1100600 caywainol seaununol &

Mg (8) = g (ME). (11)

JdokazaTeabcTBo. Ecin g(x) uMeeT NpOH3BOAHLIE
&', g/, TO N3 BHINYKJIOCTH g CNEAYET, 4TO B JIOGOH TOUKE X

g (x) = 0. Tosromy npu a060M a
g@)=g@+g @) E—a). (12)

ITonaras B (12) a=MEu Geps maTemaTHUecKoe OKHIaHHE
oT obenx yacrelt, nonyuaem (l11). B olmeM cayuae BMeCTO
(12) mamo BocmOsMBL30BAaThCA TEM, YTO AJAA JOOOH BBITYK-
J0# yHKUHH g(x) u J1000il TOYKH a HaWAeTCA Takasg KOHs
craura C, uTo A4 Bcex X

glx)=g@)+C(x —a). (13)

Pynkuua  g(x), onpepeneHmasa Ha uatepBase (¢, d), rae
—oco < € < d < 00, Ha3BBACTCH BLIAYKAGL (WM BbINYKAOE BHUZ),
ecad Juid J6BIX X1, Xs € (¢, d) u ymobGoro 0 < 0 <C ] Bunnoausercs
HEepaBeHCTBO

g Ox1 4 (1 —0) x2) <<O2 (x1) + (1 — 6) g (x2). (14)

Ilycte g — punykias Gynknus H a (¢, d). BosbMem molule X1, Xz,
YAOB/IETBOPAWILNE HEPABCHCTBAM ¢ << Xy << @ < X2 << d, Tokaxewm, yto
AN HHX

x)—g(a x9) —g(a
g (x1) £ gl —gla (15)

Xy —a Xg—a
HeTpyano npopepntb, 4TO HepaBedctBo (15) paBHockabro (14), ecam
Xy — O a— Xy
——, | — B =
X2 — Xy Xy — Xy
cyulecTBoBalie raxoil koncrantu C, uto

sup gln) —g(a) <C< int £ —g@
n<a Xy—a o>a Xy —a

noJoXuTh B Hewm 0= W3 (15) Britexaert

’

a 3TO PanloCHIbHG yTeepxiaenmio {13).

HepaBencrtBo JisnyuoBa. [Jaa 100bix HOAOKU-
reaoHolx o << f

MM <M f)™ (16)




[image: image72.png]Jasi KOKasaTe/bCTBa HAAO0 NPHMEHHTb K BHIIYKJIOH
¢ynrunn g (x)= xP/* u cayuafinoit BesmuuHe |E|® Hepas
repeTBO Mencena (11).




	[image: image73.emf]
[image: image74.emf]
[image: image75.emf]
[image: image76.emf]

	[image: image77.emf]
[image: image78.emf]
[image: image79.emf]
[image: image80.emf]
[image: image81.emf]

	[image: image82.emf]
[image: image83.png]. SR e e 4

”-r’l—'é;)i)ér_nranl.lo. Hyeme X = (X;,rf.., Xa) ;IE;bz6opxa u3 pacnpede-
n
nenus ef” (i, @%). Tozdn embopounsie cpednee X =(1/n) ¥ X; u Quc-

i=}

nepcus 8*=S%(X)=(1/n) D>} (X;— X)? nesasucuses; npu smom

i=l1
Z(Vn(X—pyo)=2# (0, 1), a £(nSYe?) =% (n —1).

U ITepefizeM XK HOBHIM CJayYaliHHIM BeJHYHHAM Y, =(X;—p)o,
i=1, ..., n, xoropue o6pasyoT BuGopxy Y us e~ (0, 1). Toraa
Y=(X—p)o u $(Y)=(1/06%) 52 (X). [TostoMy Z0CTATOUHO AOKA3aTH,
uro ¥ u S?(Y) mesasucumm u mpu srom £ (V'n Y)=et (0, 1),
ZL (nS?(Y)) =x*(n—1). PaccMorpum s-MepHulil BexTOp-CTONGEl, b =
=(l/n, ..., 1/n)’ w marpuuy B=|b...b|, pasmep Koropo# nXn.
3amernM, uro Y =b'Y, a nS?*(Y)=(Y—BY)(Y—BY). Orciona
nS*(Y)=Y'AY, rpe Matpunma A=E,—B wuzeMnorentHa. Tenepn
b'A=b"—b'B=b"—b'=0 u, caemoBareswo, no Jaemme 1.2, Y u
S%(Y) He33BHCHMEL. B

3axon pacnpegeneHts Y oueBnjeH, 2 Tak Kak tr A=1rE, —trB =
=n—], To Ha ocHoBauuu JdemMui 1.4 £ (nS2(Y)=%*(n—1.




	[image: image84.emf]
[image: image85.emf]
	[image: image86.png]rie ¥ —peiGopounoe cpennce. Mz (11) caenyer, uto of-
Jacyb 3HAueMHI X, AJA KOTOPHIX py(x)/po{x)> C, onpengc-
As12Tesl HepaBeHeTBOM X > C npu HexkoropoMm C;. Kak wui-
FeCTHO, CpPelHee X DAenpele/IeHO HOPMAJbHO ¢ napamer-

(e
rami (@, —==). Omnpeneaum Tenepsb OWHOKH HEpRCro n
A/n

BRTOPOTO pOja:

§) e__u;_ du=1—® (g—‘%@f\/ﬁ),
e | (12)

a=P{JE>C, !Ho =

p=pr<cim) =t | Ta=o(350vR).




[image: image87.png]O6Go3nauuM uy TO 3HaucHHe, AJsl KOTOPOTO

1 —D(u,)=y. (14)
uy HOCHT Ha3BaHHe KGQHTUAL HOPMAALHOZO pacnpedese-
nun, Torna us (12) n (13') U Uy == —Uj—y BDITEKACT

Ci—a Cy—a -
——'————"— Aln =iy, — Aln =— "

g o
Cl—»-ao-i—ua—;/-‘fual-—uﬂ—ﬁ

0 (1 + uﬁ)i

1l ==
(a, — ap)?





	[image: image88.emf]
[image: image89.emf]
	[image: image90.emf]
	[image: image91.emf]
[image: image92.emf]
[image: image93.emf]
[image: image94.emf]
[image: image95.emf]
[image: image96.emf]
[image: image97.emf]
[image: image98.emf]

	[image: image99.emf]
[image: image100.emf]
[image: image101.emf]
[image: image102.emf]
	[image: image103.emf]
	[image: image104.emf]
[image: image105.emf]
[image: image106.emf]

	[image: image107.emf]
[image: image108.emf]
[image: image109.emf]

	[image: image110.emf]
[image: image111.emf]
[image: image112.emf]
[image: image113.emf]
[image: image114.emf]
[image: image115.emf]

	[image: image116.emf]
[image: image117.emf]
[image: image118.emf]

	[image: image119.png]Teopema 1 (Konmoropos u Xuuuun). a) [Tycme ME, =0, n=1.
Tocda, ecau
Y MEL <oo, (1)

mo pad Y&, cxodumca ¢ 6epoam~ocmsio eQuruya.

b) Ecau k momy se cayuainsie eeausunv &,, n=1, pasuqmepro
oepanuvenor (P (|| <<c)=1, ¢<Coo), mo eepno u obpamnoe: u3
cxodumocmu ¢ eeposmruocmoro edunuya pada X &, caedyem ycaosue (1).




[image: image120.png]2. Teopema 2 (teopeMa 0 «IBYX psanax»). ra cxodumocmu
¢ eepoamHocmoo eOunuya pada Y&, U3 He3Q8UCUMbIX CAYHQUHbIX 6e-
AUMUK 00CMamouno, 4mods. 00HOSpemerKo cxoduaucs dea pada ¥ ME,
u YDE,. Ecau rk momy gce P (|Ex|=<c)=1, n=1, mo smo ycrosue
ABAAEMCA 1 He0DXOOUMUIM,




[image: image121.png]HokasareanctBo. Ecim Y, DE,<Coo, 1o no teopeMe 1 psax
Y (En —ME,) cxomnutea (P-n. u.). Ho mo npeanonoxenuto pag X Mg,
cxopures, mostomy cxoaures (P-m. u.) u pax Y&,

g pokasarelpctBAa HEOOXOAHMOCTH BOCHOJB3yeMCH CJENYIOHM
IpHeMOM «cumMeTpu3aunn». Hapsaay ¢ mocneroBateslbHOCTBIO &y, &y, ..
pPaccMOTPHM HE 3aBHCAINYI0 OT Hee IMOCJeA0BaTeNbHOCTh He3aBHCHMBIX
cJIy4yaliHbIX BeJMHuuH &y, &, ... TaKuX, uro §, UMEET TO XK€ paclpeje-
Jlenve, yTo W E,, n==1. (Korpa ucxopsHoe NpoCTPaHCTBO 3AEMEHTAp-
HBIX cCOBITHII NpepnoJaraercst NOCTATOYHO «0OraThiM», CYIleCTBOBaHHE
TaKol noc/iefoBaTeNbHOCTH cJiegyer u3 teopemul ! § 9 ra. 1. B caoio
ouepeb MOXKHO TNOKa3aTh, UTO 3TO NPEAIIOJNOXKEHHE HE OrPaHHYMBAET
COIHOCTH. )

Torna, eciun cxonputca (P-m. u.) pax Y&, To cXomurcsl H psl
s a~ 3gaunt, H pagx Y (E,—E&,). Ho M(E,,——\E,Q:O H
—E&,|=<2c)=1. Ilostomy no teopeMe 1 ¥ D (¢, —E,) <<co.

oo

=R o
[
=
(D(
s

YDz, =5 YD (E—E)<oo.

[Tostomy no Teopeme 1 ¢ BEpOATHOCTBIO €AMHWIA CXOAHTCH pAf
> (5, — ME,), a 3uauur, cxomutcs H psag Y ME,.

Vrak, u3 cxoaumoctd (P-m. H.) psAza Y E, (B NpeanosoxeHHH
P(E|<<c)=1, n=1) surekaer, uro oba psAza X M, u Y Dg,
cxoastTee.,

Teopema noxkasana.




[image: image122.png]Teopema 3 (reopema KoJsiMoropoBa o «TpeX pAlaxs). [iycmos &,
£y, ...— HOCAL00BAMEALHOCG HE3ABUCUMbLY CAYHALHbLY GeAtuUN. [[as
cxodumocmis ¢ geposmuocmory eOunuya pada X & Heobxodumo, umobe:
01 aoboeo ¢=>>0 cxoduauce padel

Y Mg, D&, ZP (&=
u docmamouno, 4mobel amu  pAcel Cxo0uAucy npu Hekomopom ¢ =0,




	[image: image123.emf]
[image: image124.emf]
[image: image125.emf]
[image: image126.emf]
	[image: image127.emf]
[image: image128.emf]
[image: image129.emf]


	[image: image130.emf]
[image: image131.emf]

	[image: image132.emf]
[image: image133.emf]
[image: image134.emf]
[image: image135.emf]

	[image: image136.emf]
[image: image137.emf]
[image: image138.emf]
[image: image139.emf]


	[image: image140.emf]
[image: image141.emf]
[image: image142.emf]
[image: image143.emf]
[image: image144.emf]
эфф. оценки существуют только для экс. семейства
	[image: image145.emf]
[image: image146.emf]
	[image: image147.emf]
[image: image148.png]Teopema 2.7 (kpurepuit daxtropusanmu). 23 mozo umobs cma-
mucmuka T (X) beuaa docmamounoll das 6, Heobxodumo u docmamouHo,
umobue pyHKyta npasdonodoGun L (x; 0) umesa 6ud

L{x; 0)=g(T (x); 6)A(x), (2.36)

20e MHOXCUMENb £ Moacem 3asuceme Oom 8, @ om X 306UCUM AU
uepes T (x), mroxmcumesdb b e om napamempa 6 He sasucum.

(O ITpusegem fOKa3aTeNnCTBO i AUCKpeTHoH Mojenn. Ecau cra-
tactuxa T pocraroyna, To npu moGoM ¢ u3 ofnacru 3HaueHuii T (x)
¢yuxuus IL (x]f; 6) He 3aBucuT OT § U ee MOXKHO 3anHCaTh B BHIE
h(x, ). Ilycte T (x)=1¢; Torza cobmrie {X=x} = {7 (X)=¢}, no-
3TOMY *

Lx; )=Py(X=x)=Py(X=x, T(X)=§)=
=P(TX)=)PeX=x|TX)=t)=g(t; 0)L (x| 6)=
=g(T(x); 8)h(x, D),

T. €. BHIIOJHAETCH npeAcTasiesue (2.36).

OO6parHo: nyctb HMeer MecTo pa3nokenue (2.36). Torga npu
mobom X TakoM, yro T (x)=¢,

Lix!t 9)=P9(X=x[T(x)=t)=p8(x=xo T(X)=6 _

Py (T (X)=1)
=L(x; e)/ > L e =g( e)h(x)/ Y gt )rx)=
x: T(x")==¢ X3 T@x)==t
= h (x) / Tz(;)zth (x),

T. e. He 3aBucut oT 0. Eciau xe x TtakoBo, uro T (x) 5={, TO, OUe-
Buano, L (x|t; 6)=0. Takum ofpasoM, B JoO60M ciaydae (OpH mo-
GoM X) vycioBHadA BepodarHoctb L (x|%; 6) He szasucut or 6. B





	[image: image149.png]. SR e e 4

”-r’l—'é;)i)ér_nranl.lo. Hyeme X = (X;,rf.., Xa) ;IE;bz6opxa u3 pacnpede-
n
nenus ef” (i, @%). Tozdn embopounsie cpednee X =(1/n) ¥ X; u Quc-

i=}

nepcus 8*=S%(X)=(1/n) D>} (X;— X)? nesasucuses; npu smom

i=l1
Z(Vn(X—pyo)=2# (0, 1), a £(nSYe?) =% (n —1).

U ITepefizeM XK HOBHIM CJayYaliHHIM BeJHYHHAM Y, =(X;—p)o,
i=1, ..., n, xoropue o6pasyoT BuGopxy Y us e~ (0, 1). Toraa
Y=(X—p)o u $(Y)=(1/06%) 52 (X). [TostoMy Z0CTATOUHO AOKA3aTH,
uro ¥ u S?(Y) mesasucumm u mpu srom £ (V'n Y)=et (0, 1),
ZL (nS?(Y)) =x*(n—1). PaccMorpum s-MepHulil BexTOp-CTONGEl, b =
=(l/n, ..., 1/n)’ w marpuuy B=|b...b|, pasmep Koropo# nXn.
3amernM, uro Y =b'Y, a nS?*(Y)=(Y—BY)(Y—BY). Orciona
nS*(Y)=Y'AY, rpe Matpunma A=E,—B wuzeMnorentHa. Tenepn
b'A=b"—b'B=b"—b'=0 u, caemoBareswo, no Jaemme 1.2, Y u
S%(Y) He33BHCHMEL. B

3axon pacnpegeneHts Y oueBnjeH, 2 Tak Kak tr A=1rE, —trB =
=n—], To Ha ocHoBauuu JdemMui 1.4 £ (nS2(Y)=%*(n—1.
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[image: image154.png]2. Imnuprueckas dyHxkuus pacnpepeteHus. Onpenenum ajs Kaxk-
moro JAeHcTBHTENBHNOTO X CiyualiHylo BesMUHHY W, (X), PABHYIO YHCIY

anementoB BhiGOpKH X = (X4, ..., X,), 3HaYEHHs KOTOPLIX HE Ope-
BOCXOAST X, T. €.
e (0) = [ {j : X =< &}, (1.3)

rae uepes |A| 0603HAYEHO YHCJIO 3MEMEHTOB KOHEUHOrO MHOXKeCTBa A,
1 noaokuM F, (x) =, (x)/n. Pynkuus F,(x) HasuiBaercst amnupuye-
eroil ynkyued pacnpedeaerus {coorsercTyioulefi BuGopxe X). Dynk-
wmo pacapenesenns F(x) nabaomaemod tayyafiHOA BelTHUHHBI §
B 3TOM CJyyae HasblBAlOT WHOTJa meopemuyeckod QyHKINEH pacnpe-
Henenus. Ilo csoeMy ompenesienum sMnupHYecKas GyHKHus pacnpe-
JleleHH sl — caydafiHas QyHKIAA: I8 Kaxaoro x & R 3Hayenue F, (x)—
clayyaliHas BeJHYMEA, PEANM3aNUAMH KOTODOH sBAMOTCS uwHcaa
0, l/n, 2/n, ..., (n—1)/n, n/n=1, 1 npu 3TOM

P (Fu (0) = kin) =P (1, () =F).

Ho u3 onpezenenus W,(x) crenyer, uto £ (W, (x))=Bi(n, p), rae
p=P (E=<<x)=F (x). TlosTOoMy :
P(F.(0)=kim=CiFe (x) (1 —F (x))~*, k=0, 1, ..., n (1.9




[image: image155.png]Teopema 1.1. Ilycme F,(x) —annupuveckas gynryws pacnpedere-
Husl, nocmpoesHaa no eubopre X = (X, ..., Xy u3 pacnpedeserus £ (),
u F (x) — coomsememeyroujan meopemuteckan QYHKULL pacapedereniis.
Toe0a O0an 106020 x (— co << x<Cco) w atoboeo &>

lim P (| F, (x) — F (x)| < &) = 1. (1.6}

O Hs (1.4) cnemyer, uto F,(x)—oTHOCHTENTbHAS YACTOTA COOHI-
tHa {E<<x} («ycmexa») B n MCOHTAHWSX BepHyniau ¢ BepoATHOCTBHIO
«ycnexa» F(x). Ho B cooTBeTcTBHH ¢ 3aKOHOM GOJBIIHMX Yucead (Teo-
pemoii BepHyanu) oTHOCHTENbHAS YACTOTA NPOH3BOABLHOTO COOLITHA B 11
He3aBUCHMHIX UCOEITAHHAX CXOOMTCH TI0 BEPOATHOCTH MpPH 71— 0O
K Bepom‘Hocm 3Toro codutus. CnenoBaresnsuo, no Teopeme bepuynm,

F,(x) 2 F(x), T. e. uMeeT mecto pasenctso (1.6). M
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[image: image169.png]1. Bynem HaswBaTh cocrosmue & E={l, 2, ...} necyuecmesen-
HolM, €CJH M3 HEro C II0JIOXKUTEJbHOH BEepPOSITHOCTBIO MOXHO 32
KOHEUHOE uHCJIO IIaroB BHIATH, HO HEJb3f B HEIO BEPHYThCH, T. €.

CyIIeCTBYIOT Takue m u j, uto p{ >0, no aus Beex n u j pfi’ =0.
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[image: image181.png]Teopewma 1 (sprognueckas teopema). Llycrb [P = [|pyll — sampuya
nepexoOubix 6ePOAMMHOCMEL MAPKOBCKOL UMl ¢ KOHEUHbIM MHONCECMEOM
rocmoanut X =1{1, 2, ..., N}.

a) Ecau naiidemea ny maxoe, umo

rpijn po >0, 21)
MO CYWECMBLIOM HUCAQ Ty, ..., Ty MEKUe, 4mo
;>0 dm=1 (22)
i
u Oan moboeo [ = X
pf;.”-—»nj, 1 00, (23)
b) O6pamno, ecau cywecmeyom YUcAQ Ty, ..., Ty, YO0BAEMEOPAKD-

wiue ycacsuam (22) u (23), mo waddemcs no MAKoe, 4o GblLOAHERO
yeaoeue (21).
¢) Yucra (my, ..., ) yOoeaemeopsom cucmeme YpasHerutl

=D NaPayy  J=1 ., N. (24)
¢
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	[image: image183.png]TlpounmocrpupyeM NpHMEHeHHe anmapaTa HPOH3BOASA-
uHX QysKuEA Ha npumepe sersswyuxca npoyeccos. Ilyctn
HMEIOTCS HEKOTODHIC OJHOTHIIHEIE YACTHILL, KOTOPLIE pas-
MHOXKAIOTCS He3aBHcHMO ApPyr oT japyra. Ilyers p,— Be-
POATHOCTL TOrO, 4TO OAlA WacTHUA NpeBpallaeTcs B n dac-

o0

THIL, (P(S)= Z ann — NpoH3BOAALILAN (i)yHKHHH pacnpeae-
n=0

JeHns BeposTHocTell {pn}. OBGo3naunM p(f)— IHCaA0 YaCTHY,
B {-M NOKOJeHHH U @ (s) = Ms* ¥ — npou3BOAAILYIO QYHK-
pmio p(f). Mpexnonoxum, uro p(0)=1. Torma @i(s)=
= q(s). [yers &, &, ..., Etny ... — HE3ABUCHMBIE CIY-
yajiHble BeJHYHHLI ¢ paclpefieseHHeM, ONpeAeaseMuM Npo-
usBofsimelt gynrmuen ¢{s). Toraa uucno wacruy p(f 4 1)
B (f- 1)-M NOKoJieHHH, COIVIaCHO HalleMy ONpeAe/eHHIo,
ectb cymma Eu + Eio-b ... & cayyadiHoro uyHcJa He-
3aBHCHMBIX cJyyaiiHBiX caaraeMblX (§;— 3TO yucjao TO-
TOMKOB k-#i uwacTHuul f-ro noxosenud). Ilo rTeopeme 2 or-
ciojla BHITEKAET, YTO

@141 (8) =91 (9 (s)), (15)

. e 92(s)=0(p(s)). ps(s)=0(a(@(s))) u g:(s) ecp
t-a mrepauus ¢yrxkuuu @(s). CoorHomenue (15) nosso-
aAsier HaM BRuHCauTh Mp ()= A(f). OGosnaunm ¢’ (1) =
== A. Tlpoaudgpepenunpyem (15) no s B touke 1. Iloay-
unM A (- 1)= A(f) -A, otkyaa

Alt)= A (16)




[image: image184.png]IMosenenne BeTBAUICrOCA NPOLECEa CYLIECTBEHHO ONpeac-
ngeTcd 3HauewneM napamerpa A —— CPeIHHM UYHC/IOM HEUo-
CPEeACTBEHHRIX NOTOMKOB OfHOH uacTHusl. M3 (16) mut st
OHM, YTO NPH { — oo

A{y—>0, ecan A<H,
A{f) >0, ecmn A> 1,
Aly=1, ecm A=1
HazoBem Bermsiulifics npouece JOKPUTUHECKUM, HAOKPUTU-

YECKUM BIH KPUTU4ecKUM, eCJii cooTBeTeTBeHHO A < L,
A>1uwmnd =1
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	[image: image191.png]Ecan up(f)==0, 1o Mb Oyjxem TIOBODHTb, 4YTO BeTBf-
UiHiica TIPOLRCC 8bi0TNACE K MOMEHTY 8pemenu 1. Bepom'
HOCTL 3TOF0 CoOLITHS paBHa

P {u (t) =0} = 9, (0).

Tat wak {n()=0)<={p{ -+ 1)=0}, 10 P{u({)==0} ue
yOIBAET H NPH [ —» 00 HMeeT IIpefe

fim P{p()=0}=gq,
t3 o0

KOTOPBIL MBI Ha30BEM BepPOATHOCTHIO BblporcOenus. Tlpa-
Aeabiiaf BePOATHOCTh ¢ — 9TO BEPORTHOCTL TOTO, 4T0 Npo-
HeCe BRIPOARTCA B Kaxom-THOo noxkosaerun. Ilpernonoxum,
yTo (s} 5= 5. Jokamem caeAyIOUIYio TeopeMy.

Teopema 4. JTag roeo 4rober g << |, HeoBxplumo
U Jocrarouno, urole; npoyece Bola HQOKPUTUYECKUM.




[image: image192.png]Teopema 1.10. Mycmb X:-= (X, ..., X,)—osbopra u3 pacnpede-
n
nenus ef” (i, @%). Tozdn embopounsie cpednee X =(1/n) ¥ X; u Quc-

i=}

nepcus 8*=S%(X)=(1/n) D>} (X;— X)? nesasucuses; npu smom

i=l1
Z(Vn(X—pyo)=2# (0, 1), a £(nSYe?) =% (n —1).

U ITepefizeM XK HOBHIM CJayYaliHHIM BeJHYHHAM Y, =(X;—p)o,
i=1, ..., n, xoropue obpasyior BuiGopry Y u3 o#°(0, 1). Toraa
Y=(X—p)o u $(Y)=(1/06%) 52 (X). [TostoMy Z0CTATOUHO AOKA3aTH,
uto ¥ u S?(Y) mesaBucumnt u npu stom £(Vn Y)=et (0, 1),
L (nS?(Y))=x*(n—1). PaccMoTpuM #n-MepHbili BekTop-cTonbel b =
=(l/n, ..., 1/n)’ w marpuuy B=|b...b|, pasmep Koropo# nXn.
3amernM, uta Y =b'Y, a nS*(Y)=(Y—BY)Y (Y —BY). Owcona
nS?(Y)=Y'AY, rnpe wmarpuua A=E,—B uaemmorentHa. Tenepn
b’A=b"—b'B=b"—b'=0 u, caesopareabro, no aemme 1.2, Y u
S5%(Y) He3aBHCHMEL. B

3axon pacnpegeneHts Y oueBnjeH, 2 Tak Kak tr A=1rE, —trB =
=n—], To Ha ocHoBauuu JdemMui 1.4 £ (nS2(Y)=%*(n—1.
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