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CIIPABOUYHBINT MATEPUAJT

2.1. Knhaccnueckoe onpegenenns BePOATHOCTIL. Bepoamuocmor cobsimus A nasuia
BAETCA OTHOLLEHHUE

P(Ay=m/n

UHCNA PABHOBOSMONHLIX CHy4aeB m, GNaronpuaICTBYOUX co6bTHIO A K obmemMy
UBCTY 7i PABHOBO3MOKHBIX CJYYaes.

2.2 KombuHatopnuie dopmyani. Honyernm, uro TpeGyercss BEmMOAIUTH OlHO
82 npyrum k pefictenil. Ecau nepsoe neiicTBre MOMHO BBIMONHHTH ny cnocofamu,
BTOpOE — Ny COCOGAMH, TPeTLE —f; cOcO6AMH H Tak A0 &-ro A€HCTBHS, KoTopoe
MOKHO BBHIOIHWTE 1 COCOOAMH, TO BCe % JeficTBHE BMecre MOTYT ObiTh BHIIOJIHE-
HEL 74y X7y X713 X... X, CNIOCOGAMH, B 3TOM 3aKJIOYACTCH OCHOSHOL npunyun Kom-
Gunamopuxu (MIPaBHJIO YMHOMEHHS).

TlycTe ©Q — MHOXKECTBO H3 N 3JeMEHTOB. Tponsconbuoe k-smementioe FOMHO-
KECTBO MHONKECTBA U3 £l JEMEHTOB HASHIEACTCA COUCMAHUEM U3 N 2aemenmiog no k.
Tlopanok 3/1eMEHTOB B MOIMHOMKECTBE He cyutecteed. Uucno k-aneMenTHEIX NogmHO-

KECTB MHOJKECTBA H3 N 3JeMEHTOB 0603HAUAIOT Cft.

Hanpuvep, ectn Q={a, b, ¢}, Toria {a}, {b}, {c} —Bce BoaMOmNHE coye-
Tanud u3 3 no 1 (enenosarenso, Cl=3); {a, b}, {a, ¢}, {b, c}, —Bce Boamox-
2
uple covetannst ¥3 3 no 2 (rakum obpasoM, Cr=3).
Hucno coueTanuil M3 n 31eMEHTOB N0 % HaxoauTes ¢ TIOMOILBIO GOPMYJIbI

ct n(n—l)...(n—k-f—l)_ n!
TR T HGa—A

MuoXecTBO HA3bIBAeTCH Ynopsdouennsis, ecan KaXJOMY 3JIEMEHTY 5TOTC MHo-
ECTBA IIOCTAB/IEHO B COOTHETCTBHE HEKOTOPOE YHCIO (HOMep aJleMenTa) or 1 jo n
(R —UYHCJO 5JEMEHTOB MROXECTBA) TdK, YTO Pa3/HUYHBIM S/EMEHTAM COOTBETCTBYIOT
pasnnuHbie yucaa. )

Pasauunble ynopsizouennsie MuoxecTsa, KOTOpbIE OTIHYAIOTCA JIHIIb NOPSILKOM
SNEMEHTOB (T. €. MOTYT GHITb MONYYEHHI H3 TOFO Ke CaMOro MHOXKeCTBa), Hasbl-
BAIOTCSl NEePectnaposKamu 3TOr0 MHOMXKECTBA.

Hanpumep, nepecranoBku MHomecTBa Q=/{a, b, ¢} umeor BHR

{a, b, ¢}, {a; ¢, b}, {b, a, ¢},
{b, ¢, a}, e, a, b}, {e, b, a).

Hneno nepecranosok P, MHoXecTBa, COJEPIKAWETO N 3JIEMEHTOB, ONpefes-
ercd no gopmyne P,=n!

PaccMoTpuM Tenepb ynopsiloueHHBle HOAMHOKECTBA JaHHOFO MHOKeCTBa €.
Camo MuOXecTBO Q cumraem HEYNMOPAJOYCHHBIM, IIOITOMY KaXKAOE ero NOgMHONKe-

CTBO MOMKeT ObITh YOOPAJOYCHO KAaKUM-JIN60 BO3IMOMKHBIM cnocoboM. Umcno seex

k-SJIEMeHTthX NMOAMHOXKECTB MHOKecTBa pasHo Cﬁ. Ka)xnoe TaKoe NoAMHOMKe-

CTBO MOXHO YNOpPSAfouHTh k! cnoco6amu. Takum 06pa3oM MOMyyHM Bee ynopspo-
YCHHBIE R-3JEMEHTHEIE NOIMHONKECTBAa MHoXecrsa Q. Umcno YNOPSAOUEHHEIX k-3J1e-
MEHTOB TIOAMHOKECTB MHOMKECTBa, COCTOSILENO M3 71 3JEMEHTOB, ofo3nauaercy

uepes AR
A=k CR=n(n—1)... (n—k+41).

Ynopsnouennnle k-3aeMeHTHbIE MOJIMHOMKECTBA MHOKECTBA M3 £ 5JEMEHTOB Ha3bi-
BAIOTCS  pasmewjenuamu u3 n aaemenmos no k. Pazrnunme pasMellesns ¥3 n no k
OTAHYaI0TCH W00 3neMenTtamM, auGo ux TIOPAAKOM,
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Tycts ki, Ky ..., km—NUCAHE HeOTpHUATE/BHME 4HCIA, npute ) ky=n.

. =1
TpeactaBum MHOXKECTBO A U3 n 3MeMeHTOB B BHJE CYMMBI fm MHOKECTB Ay, As, ...
iv., A, COfepKAaIEX COOTBETCTBEHHO kq, kg ..., km 2REMEHTOB. OB603HAYHM YNCIIO
PA3AMYHBIK CROCOGOB TaKoro pasbueHus Ha epynnol depes Cn(ky, kay ooy Bn)

Otio onpejensercsa no gopMyae
n!

Cr(kyy Ry oo km)=m

'm!

TIpuseneM eme ORHY KOMGUHATOPHYIO CXeMy, 4YacTo BCTpEUalOULyiocsd TpH
pewenyy 3a1ay; n-3/JEMEHTHOE MHOKECTBO A sBasierca cymmoft muoxects Ay, As, ...

k
<.y Ap, HHCJIO 3/IEMEHTOB KOTOPHIX PaBHO COOTBETCTBEHHO My, Mo, .., Np Z n=nj,
i=1 /
B — m-3/eMeHTHO® TOAMHOMKECTBO MHOKeCTBa A, cofepxkawiee m; 3JEMEHTOB H3
E

Ay, my ¥3 Ay, ..., My DIEMEHTOB H3 Ap Z m;=m). Yucnao cnocobos, KOTO-
i=1

peIME MOHO BHIODATh TaKOe MHOXECTBO B u3 A (MHOXECTBA HeyMopfAOUCHHLIE),

B CHAY OCHOBHOTO NPUHIUNA KOMOMHATOPHKH DaBHO

N m, mn
Cn;xcn:x...xcﬂ:.

2.3. TeoMeTpUHECKOE OTIpENENeHHEe BEpOATHOCTH, JlonycTam, 4TO B pesy/brare
OnLTa B HEKOTOPOH ofnacTH Q Hayjady TOABJIAETCA Toyka . TpeGyercs onpene-
JnTh BepoaTHocTh P (A) Toro, 4to & A, rae A—obaactb, NpuHajIeKamasn Q,
A — Q. [To onpeiesendio nojarawr P (A)=m (A)m (Q), rie m{A) u m(Q)—
mepa obnacTh A u 06JacTH Q. [lox wMepoit GyiemM NOHHMATh JUIMHY, TUJIOWLAL,
oGbeM B OJHO-, ABYX- H TPEXMEPHOM Cyd4asX COOTBETCTBEHKO.

2.4. Teopema ClOMeHHs1 H QOpMyJa yMHOKCHHA BepOSTHOCTEH. Yca08nod
gepormrocmbro cobimua A npu ycaosuu, 4mo npousoutro cobvimue B, Hasmsacmes
wucao P (A/B), onpedeinemoe no gopmyre o

P(A/By=P (AB)/P (B), P (B)+0.
3 naHHOTO ONpeieneHHs] BHTEKaeT Popuyat YmHoIKeRUA 8epoAMHOCMEd
P(AB)=P (A)P (B/A)=P (B) P (A/B)

s IBYX coOpiThit, KoTopasi AONYyCKaeT Cielyiolee obobuweHne A i coObTHI
P (A1A;... An)=P(A1)P(AzlAl)P(AS/AIAZ)---P(An/AL A, oovy Apar)-
Cobounua A 4 B HA3HIBAIOMCA HEUSUCUMBLMIL, ECAL BHNOANACMCA COOMHOULEH UL

P (ABy=P (A) P (B).
Teopema. [as aolorx cobbumuil A u B umeem macmo Hopmyic
P(A+B)=P (A)+P (B)—P (AB)
daa n coboimuil — popmyira
F . ) n
P[ Ai>= Mpr@y— ¥ PAAY+
\i=1 i=1 1<i<j<n

P (A;AjAQ) — oo (=11 P (A As oo. Ap).
I<i<j<k<n

2.5. GopMyaa NOAHOH BEpOSTHOCTH, (OpMYJIHI Baiteca. Hafop coGurait
Hi, H,, ..., H, nasesaemcs noatod 2pyYnnot. NONAPHO HECOSMECMHLIK cobwul,

@
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HitHot +H,=Q w HMj=@, i, j=1,2, ..., n, inj,

rae £ — JlocToBepHOe COGEITHE, () — neBO3MOXKHOE COGLITHE.

Teopema 1. Ecau Hy, H,, ..., H, —noanas epynna NONAPHO  HECOSMECTIHGIX
coboumud, npuses P (H;) =40, i= 1, 2, ..., n, mo dan awbozo cobwmun A umeem
MECMO paseHcmeo (gopmyaa noanod 8epoamuocmu)

P(A)=3] P(H,) P (A/H)).
i=1

Teopema 2. B yeaosusx meopemtt 1 Oan awboeo cobmmus A, maxozo, umo
P (A) 0, cnpasedaussr popmyase Baiieca

PHyy=—HDPAHD
> P(H)P(A/HY
i=I1

2.6. Cxema He3aBUCHMBIX WCREITAHHIL. ITyctb mepositnocTs MOsIBNERUST CO6H-
THSI A NpPH e{HHHYHOM HCIBITAHHH paBHa p. Onuir nosropsieTca n pas, T. e.
OCYIECTBJIAETCA CePUSl H3 72 HE3aBHCHMBIX HCIBITAHHUIL. BeposthocTs P, (m) Toro,
UTO B pesy.bTaTe STHX N ONLITOB COGMTHE A mpousofizer m pa3 (sactynur m
YCIeXoB), onpenensercs no dopmyne Bepuynan

P, (my=Crp"q"™, m=0,1,2, ..., n, M

TAe ¢=1— p--BepoATHOCTL HACTYNMeHHS TIPOTHBONOJIOKHOTO cOGHTHA A npw enn-
HHYHOM HCOHITAHHH, ~

Cosoxynsoers wncest, onpexelseMuix ¢opmynoit (1), HasuBaercs Guromuais-
RblM_pacnpedeseruen eeposmuocmer.

3navenne m=nmy,, TpH KOTOpOM BEPOATHACTh (1) npunuMaer HauGoJbliee 3Ha-
UCHHE, HASLIBACTCS NQUBEPOSMHCIUIUM HUCAOM YCNEX08.

Ecmu (n-1) p— apobHoe HHCIO, TO /my NPHHEMAeT eIMHCTBEHHOE 3HAUCHHE

mo=[(n41.p],

rze [...]—cuMBon nenoft wactd wncna. Ecan BeanuuHa (n+4-1) p— apobuas, 10 m,
NpHHAMAET JiBa 3HAuYeHUs -

mP=n-+1)p—1 1 mP=(n41)p.

Paccmorpnm Temeps cayuafi, korpa B pesyspTaTe KaKQOr0 M3 1 He3aBHCHMEIX
HCTILITaHHI MOXKeT NPOU30HTH OfHO H3 A 0N ApHO HECOBMECTRBIX COBbITU Ay, A, ...
..., Ap ¢ BeposiTHOCTAMH py, P2, -.., Py COOTBETCTBEHHO (p1+p2+...+pk_=l).
O6o3nauum uepes m; uneno Tex HCIIBITAHUH, B KOTOPHIX NPOM30ULIC COGLITHE A,
i=1, 2, ..., k. Torpa sepoaTHoCTH My HACTYIIEHHH COSHITHS Ay, m,, HacTylue-
HHI COOHITHA Aj, ..., My, HACTYN/ICHRH COGLITHS Ap, npuyeM mytmy. my, =
= n, ONpeje/AeTcs PaBeHCTBOM

n!

Poimy, ma, eeey mp)=—0 " My My Tk,
n( 1y 12, H k) mll mgl...mkl pl pg pk

310 noauromuarbroe pacnpedesenue 6epoAmHocmel; npu m=2 oHo npeBpaltaercs
B 6HHOMHAJILHOE.

Ilpn Gonbwux 3Havenusx n (nopsazaka RECATKOB, COTeH) NI GHHOMMAJbLHOrO
Paclipefie/ieHust IPHMEHSIOT CASAYIOUIHE NPHGANKeHHbE GopMyakl;

Py (m)=~ Py P (%), @
_m—np - T e
rae x——ﬁﬁ y 9 (%) ——W_ne s
Polt <22 )b (1) — D (), @)
V npq / :
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Pp(m)ma —re7,  a=np; : PR )]
. ks m
Prltismstk)~ Y et ©
m =Ry

dopuyna (2) ocHOBaHA HA JIOKaAbHOW Teopeme MyaBpa —Jlannaca, (3) —ua
HHTerpagbHOR TeopeMe Myaspa-—Jlannaca, (5) u (6) —Ha Qopmyne Ilyaccona.
Acumniroruky Myaspa —Jlanaaca [popMyart (2) H (3)] pekoMeHAyeTcs NPHMEHATH
B cayuae, Korga npg > 9. B npotusnoM ciyuae Gojee TOUHbIE PE3yJabTaThl jaer™®
acumnroTuxka [Iyaccona [popmysst (B) u (6)].

3ameuanue 1. Ilpubruxennne bopmyas (3) u (6) oCTalOTCA B CHJIE H B TOM
cayuae, KOrja BXOASLIME B HMUX HEPAaBeHCTBA fBJAAIOTCA CTPOTHMH.

3ameuanue 2. Bouncaenus no gopmyaam (2), (3), (5), (6) BuiloNHSOTCA
¢ ucrnosap3opanueM Tabauil -1— IV cooTBercTBeHHO (CM. NpHJOKEHHE).

2.7. 3aK0Hb PACpENEJCHHS M YHCAOBBIE XAPAKTEPHCTHKH CIAyuaiHbIX BeJHUMH.
Cayuadinod -seauuunoll & nagsieaemca Gyuryus E=E (®), onpedesennas Ha npocmpan-
cmee anemenmapHbix cobbimui Q.

A10 onpeje/eHHe SBAAETCS TOUHBIM B CJy4de JHCKPETHOrO IMPOCTPAHCTBA
3/eMeHTapHBIX cobuituft Q. B ofuem cayyae Ha QyHKuuio £ (@) HakjJajsBaercd
rpeGoBaHHe H3MepPHMOCTH.

Dynkyueii pacnpederctss CAYMALHOL 8eAuUHL & HA3DIBALIMCA HYHKLUR

Fx=P{f<zx}, —oo<rx<<00

HuuMz cjoBaMm, 3Hauenue GQyHKUAHA pacrupeneneHnst F (x) —caydafivolt Beau-
uuHbl £ — €CTb BEPOSTHOCTb TOTO, YTO § IPHHHMaeT 3HaueHHe MeHbllee, 4YeM X.

. Cayuadinas eeauqura E Hasvisaemcs OUCKPEMHOU, ecAl CYWECmBYyen KOHeUHOo?
LALL CHEMHOE MHONECTIBO HUCEA X{, Xay vy Xpy -.. (063 NPEOCALHOLX MOHEK), MAKUX,
umo,

7138

PE=x)=p,>0, k=1, 2, ...; pr=1"1
. k=1

!

Cosorynnocme 3HAUEHUD Xy U COOMBEMCMBYIOUUX 6epoAmMHocmeld Py, HA3LIBaETTst
pacnpedescnyien LACKPETHOH c/yyailHOH BeJHYHHBI.

MMpumMeps AMCKPEeTHHX pacnpefgedeHuit

1. Bunomuansroe pacnpedeienue .

PE=Rk=Cip*a—p"* 0<p<l, k=0, 1,2, ..., n.
2. Pacnpedesenue Iyaccona

P (g=k)=%:f ~a, a>0, k=0,1,2, ..
3. Teomempuueckoe pacnpedeseriue
PE=k=p(l—p) 0<p<l, k=1, 2, ...

4. Tuncpeeomempuveckoe pacnpedescue '

PE=k)=CtCY=h /CY, k=0, 1, 2, ..., min (M, n).
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e dynkyus pacnpedeienus npedemasuna 8 eude

X

F@= | pndx, M

—co

2de p (x) — nexomopas Heompuyamensuan gyrxyus.
HNoamurerpanpuas ¢yuKuHa p(x) B ¢opmyne (7) nasbBaercs NAOMHOCIMLIO
~-c0

pacnpedeacrun cnyuaiinoll BeaHyHEL & S pP(x)dx=1.
—Q0
Npumepn HENpepLBHHX paclpenenenny

1. Pasnomepnoe pacnpedeaenue

1
—, X b],
p)={ b—ar *=la ~co<ia<<b<<-co.
0, x&|[a, b,

2. Hopmasoroe pacnpedesenye (c mapamerpamu (g, o))

p(x):%_e—(x—a)zlaaz), —<a<+oo, 0>0.
JU o

3. Ioxasamessnoe pacnpederenue

pn={

4. Pacnpedesenue Kowu

et x>0,
0, x<<0, A>0,

1
POy

Hs dopmyam (7) Cllellyer, uTo B MOGOH TOuKe HENMPEPHLIBHOCTH P (X) UMEET MecTo
PaBencTBO p (x)=F" (x). : )
Mamemarmuseckun oxudanuen duckpemnod CAYHAUHOL BeAUMUNNL T HA3vI8aeMCR

atcao
ME= Yx,p;. @
%

Ecmn  cayuaiinas  Bennmunna TIPHHHMAET CYETHOE MHOXKECTBO SHaYeHHH, To
TpeGyeTcss aGCOMOTHAS CXONHMOCTD psaza (8). Ecin pag He cxonurcs a6comoTHo,
TO rOBOPAT, YTO CJIyYalinas BeJHYHHA He MMEET MaTeMaTHuYeCKOro OXHJaHBA.

Maemenamuueckunm omudanuen HENDPEPYIGHOL CAYHALNOL 6eauduntl E nasweaemca

[s o]
uucro Mg = 3 xp (x) dx, ecau unmezpas abcosromuo cxodumes,

—00 .
Hucnepcueii DE caguaiinoi BEALMUNDL T HO3DIGAEMCA MOMEMAMyyecKkoe oocudanue
Cayuainol neauqunol (§— ME)2:

DE=M E—Mpp.

Hns guckpernoit CAYYalHON BEeJHUMHLI QUCHePCHN BHIYHC/IACICH MO ¢opuy.e
DE=] (xp—MEY py,
)
3151 HeMpepLBHON — o opmye

.o
Di= | (x—Mgpp (v)dx,

s
&



[image: image6.png]BeposATHCCTS TOrO, 4TO C/yuyaiiHas Be/MYWHA § DPUHHMACT 3HAUCHHE B 33jaH-
HOM UHC/OBOM IIPOMCIKYTKE, BBIYHCIAETCHA NO ONHOH W3 ¢opMyJ:

Pinst<imj—F()—F@®), Ply<ti<ni—{p@dn

JIpyMepHBle CAyYaHble BEAUYUHN

Pacnpenesienvie 1BYX CAYYafHBIX BEJUYHH § H 7, WIH JIBYMEpHOH coyyaffoi
BednunHbl (E, 7)), HE HCUEPNLIBAETCS pacHpeleNeHdeM Kak[oR H3 HHX, TaK Kak
NpH 3TOM HE YUHTHIBACTCS 3aBHCHMOCTb, KOTOpast MOKET CYLIECTBOBATL MeXAy HHMH.

Dynxyun pacnpedesenun F (%, y) Osymepnod cayuaitnod seaudunst (§, ) onpe-
Ze/ISeTCst KAK  BEpPOATHOCTH COBMECTHOTO BHUTOJHEHHS HepaBencte §<Cx M M <<y

F p)=P{E<x, n<<yh

. x oy
Ecau F (x, y) npeactapuMa B Buie F (X, )= S S p(x, y)dxdy, rtme
Q0 == OO
p (%, y)—HeKOTOpaf HEOTPHUATENbHAS (YHKINSA, 70 IBYMEpHYIO CrydaitHyio
BeqMuUnHY (E, 7)) Ha3bIBAICT HenpepsigHol, GYHKUMIO p (X, y)-— NIOMHOCHIbIO pac-
npefesenus NByMepHOR ciyuaiinoi penmuuasl (E, M) -
[1/0THOCTL PaclpefeNeHnst Py (%) clyuallBoH BesuuMHH § BEIpamaeTcs 4epes
2 > oo

COBMECTRYIO IJIOTHOCTB P (X, y) ClenyomuM o6pasoM: pg (X)= S p(x, y)dy.
—0
Auasoruyno a5l IUVIOTHOCTH PACIpeie/eHHsl CAydyalHOl Be/HUYHHBL T HMeeM

-+ o0
)= § px ydr

B omanude OT COBMECTHOH NJIOTHOCTH pacnpefedeHust p (X, ) ONHOMEDHBIE
NJOTHOCTH Py (X) ¥ Py (4) HA3BIBAIOT MAPSUHAALHBIMU.

Cayuaiinbie BeJHUMHEL § M 1) Ha3BIBAIOTCS HESAGUCUMbIMY, €CIU MX COBMECTHA
dyukuua pacnpefenenus F (X, y) npu MOGMX 3HAYEHWSIX APryMEHTOB X, y DPaBHa
HPOH3BeleHHIO MaPTHHAILHEX GYHKUKMH pacnpenenenus Fg (x) CiyuailHOH BeiHUHHLE
g B Fy(y) cayuafiHOd BeJHYHHBL 1):

F (x, yy=F¢ (¥} F, ().

Tycrs (€, 1) —HenpephHiBHAA JBYMepHAas cCiyyafiHad BETHYMHA C IJIOTHOCTHIO
pacnipenesienuss p(x, y). Torna pas vesasucuMocTdH & B Y] HeOGXONMMO H JOCT4-
TOYHO, YTOGEI COBMECTHAf NVIOTHOCTb P (X, y) pacnajanacb B IPOH3BEJCHHE Mapru-
HaJLHBIX INIOTHOCTER pp (X) H Py (4):

p(x, y)=p¢ (¥) Py ¥)-
KosppHILHEHT KOpPpPEeAALHH
Beanunua M [(E—ME) (n—Mmn)] HaspBaetcss Kosapuaiued CAyuaRHbBIX BesU-

uyne £ u 1, cov (5, n). Ecau (§, 1) —HempepbiBHas AByMepuasm CaydqaiHad BeiH-
4YygHa C IUVIOTHOCTBIO pacnpefe/eHus p (X, y), TO

~+ o0 +o0
covE W= § | &—M)@y—Mn)p(x 4 dcdy.

Benwunna r=-cov (£, M)/} DEDY Ha3biBaeTcss Koapuylenmon Koppeasyus
eayyailnbix Beauunn § 1.

CBofictBa KO3bGHUHEHTA KOppeNsIUHAHU

1°. Moayas Kos(puliMeHTa KOpPEIsUHH He NPeBOCXOAMT emuuuus, |r|=<<1.
20, Ecau & u v He3asucumbie cayuainoe eeawuunst, mo r=0,
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[image: image7.png]"OGpatnoe HesepHO: u3 ycrogun r=10 {(HEKOPPENHPOBAHHOCTb CJIYYaiiHbIX BesH-
YHH L u M) ne caedyem nesasucumocme E u ).
3. Ecau § u M cansannl AUREHROG 3064CUMOCMBI0, MO |r]=1.

CBoiicTBa MaTEeMaTHYECKOro OXKHJaHHA H Aacnepcun

1. Mamenamuueckoe oxcudanue nocmosnuosi PasHO 3moi nocmoaAnnol, m. e.
Mc=c¢, c¢=const.

20, Mamemamusecroe oscudanue CYMMbL CAYUQUIHBIX  CAUMUH  PABHO CYMME ILX
Mamemamuneckux oscudanutd, m. e. M (E-vn)=ME--My (mpexnonaraercs, uro Mg
H My, cymecTByior). : )

go. Mamemamuuecxoe oxcudanue npoussedenus HesasuCUMbIX CAYHQIIHBIX BeAUMILIY
PASHO 1POUSEEOEHII0 UX MAMEMAMUMECKUX OXCUOaHUG, m. e. M En)=ME - My} (npea-
noJaraercd, yto Mg u M, cymectsyior).

40, Jlucnepcus nocmosinnoi pasna Hywo, m. e. Dc=0, ¢=const.

5. Hucnepcus cymmer mesasucumoix CAYHQUHbIX  6CAUNUM  POBHA  CymMMe UX
Oucnepcuit, m. e. D (E-+m) = DE+ D1 (upegnoaaraercs, uto D¢ u Dy, cymecrsyior).

2.8. XapakrepuctHueckde QyHKIUM. Xapaxmepucmuseckold  dynxyuen ()
cxzyuaﬁ@%ﬁ SCAUNUHbL § HASLIBAEMCR MAMEMAMUNECKOE OXcudanue Cayuaiinod  seau-
HuHo et's, :

@ () =Mei’s, t —aeuyecmsennsd napamemp.

Jlnsa guckperHoli cayualiofl BeHUHHEI H BAJl HeNPepPLIBHOH COOTBETCTBEHHO
HuMeeM: .

o0
itx .
PW=2e oy, 9()= | eil%p(x) dr.
. ) —

IlnoTHOCTL pacripenenenusi p(x) caydaiinoli BeiHuHHLI § BeIpaXkaercs wepes
XapaKTepHCTHYECKYI0 PYHKLMIO @ (f) ¢ HOMOLIbIO 06PATHOrO npeo6pasocsanns Pypre

N
P ()= 5= S e~itxg (f) dt, -
—c0

CBoiicTBa X2paKTepHCTHYECKHX DYHROHI

10, Xapaxmepucmuueckan Pynryus Q1) cayuainoi enununm & onpedesena
012 1106020 t &= (— co, + o), npusex le®]<1, 9©)=1.

20, IIpu uamenenuu snaxa ApPeyMeRma SHALERUE XAPAKMEPUCTUYECKOL PynKyuy
USMEHACICR HQ KOMNACKCHO-CONDPAJCEHHOE; P (— [)= P(t), —co<t<<Hco.

30, Ecau  caysaiinoe  eausunss  cessanst coomnouenuen Ea==kE -+-b, TO
%, ()= e'”"Pgl (%2).

40, Ecau &t §— HesaBUCUMbIE CAY1QIiHbE BeAULUNDL, MO

P ()= (1) ¢y ().

50, Ecau cywecmeyern ME, mo ME=9' (0)/i; ecau cywecmeyem D, mo Dt =
=—¢" (0)+[¢’ (O)]- ~

60. Coomsemcmsue mexcdy muoscecmeon pyuryui pacnpedesenus u muoscecmaon
xapaxmepucmuueckux ynryuil, yemanasausaemnoe @opmyaot ¢ (£) =Mei’E, sganemca
630UMHO  OOHOSHAUNBIM  (meopema COUNCIBEHHOCTI) 1 HEnpepolaHbIM (npedervran
meopena Jlesu).

2.9. axoubl pacnpenelienus dynkuuii CAy4alHbIX aPryMeHToB. Paccmorpam
HENPEPEIARYIO CAYYaHHYIO BEJIHUMHY E ¢ MJOTHOCTHIO pacnpepenenus pg (x) u Apy-
TYio cllyyallHyi0 BeJHYHHY 1), CBSISAHHYIO C Hefl GYHKHHOHAIBHON 3aBHCHMOCTBIO
=0 (f). Pynrnua pacupesenenns Fy(y) cayvaiinolt BesnyHHuL 1) BRIpaxKaercs

A7



[image: image8.png]4epea TVIOTHOCTL pacrpefe/ieHus Py {x) cryuaitnoro aprymenra i

Fa=Y | pedx, )
B A,(®)

rne Ap (y)— HHTepBaJIE, B KOTODPHIX BBIMOMHSAETCS HEPAaBEHCTBO @ (x) < y. Cymmu-
posanue B Qopmyae (9) pacmpocTpaHsieTcs HA BCE YKA3aHHLIC uHTepBadb. ['paHHub
HuTepsaioB Ay (y) 3aBHCAT OT § M IpPH 3aJAHHOM KOHKDPETHOM BHAC PyHRUHH
y=¢ (X) MoryT GbITb BhIpaXKeHH KaK sBHblE GyHKUHH Y.

[TnotHocTs pacnpejiesieHns Py (y) CAYYaHHOH BeJHUMHH 1) (ec OHa CYIIeCT-
Byer) MNoayyaercs OyTeM JH(pdepeHunpPOBaHHA  QYHKUHH  PachpefeeHusd:

Py W)=F ) (10)

B npocrefiwtem c/ayuae MOHOTOHHOH QYHKIHH 1)==@ (&) ncronb3osanue hopmyn
(9 u (10) NpUBOJAMT K BHIPAXKEHHIO .

Py @) =p Y NP (),

rae ¢ (y) — byukuns, obparHas QYHKIHH y=o ().

PaccmoTpuy oThedbHO ciydad, Koraa ¢YHKUHS PAcrpefeseHus Fy (y) mmeer
TOUKM Pa3phiBa Yi, Ya, +-+, Yn CO CKAUKAMH Py, Py, -+ Pn- 310 o3HayaeT cyle-
CTBOBAaHHe 3HAUEHHH CAy4aiHOH BeJHUHHBH 1) (COBNAZAIOUMX C TOUKAMH Pasphba
Y1, Yz -+-» Yn), KOTOPHIM COOTBETCTBYIOT HeHYJIEBbie BEPOATHOCTH Py, P, +evs Pr
B 1aHHOM Ciyyae ILUIOTHOCTb paclpefesieHHsi BePOSITHOCTEHR B TOUKAX Y1, Yo, +++» Yn
oSpataerca B GeCKOHEUHOCTb.

MarevMaTHuecKas HIeaNH3alus YKa3aHHOTO SIBJEHHS ONHDAeTCsl Ha HCTOJL30-
Banue deavma-gynxyuu § (y), Kotopas He fABAfeTCA (dyHkupell B 06LIMHOM HOHH-
MAHH®, @ NpEICTaBJfgeT cOGOH TaK Ha3bIBAEMYIO 0b06uennyr0  (pyHKyuw. bynem
paccmatpusath § (4) KaX NPOHMSBOAHYIO PYHKUHH CLHUHYHOTO CKauka

n(y)={ Ly>0,

0, y=<0.
B kaaccuyeckOM aHasmse OymRuua 1 (y) me auddepenuupyema B TOUKE y=0,
0/HAKO B TeopHH 0B00UIEHHBIX PYHKILHH ITO OrpaHHICHNE CHHMAETCH; TAKUM obpasou,

8 (@) =1 ) (1
IMpeacraeum ¢yHkuHio Fp(y) B BRIe

Fa)=Fn @)+ kZI P (Y —Ye)s

e F’n () — HernpepyiBHast (¢COMKHYTas») GYHKIHS.
Cornacto qopmyaam (10) u (11) nomyuaem

Py () =Py )+ Y Pxd (4 —r), TR P (4) =Fa(y).
k=1

Tycte Temeps (&, Eo), (M1, 7)) —ABYMEpHHIE caydaiinpie BeJHIHHH, TpHYEM
m=fi G &) W=F G &) (12)

TAc QyHKuuM fy 0 fs NPEANONATAOTCA HENPEPHBHO nuddepeHIRPYEMLIMH - # OTO-
Gpawenne (12) —B3aHMHO OJHO3HAUHBM, T. €. CymECTBYIOT (YHKUHH @y B Qg
Takue, 4T0 Er=@; (1, M)y E2=@2 (M1, ). Torza ONOTHOCTG pacmpereeHHd
Py (Y1, ¥2) JBYXMEpPHOI CJAYYalHOR BeJHUYHHH (n;, M) BHIPAa3HICA uepe3 MJIOTHOCTS
pacnpelecHus pg (%, X2) caydaitgoit penuuuHb (§1, o)

99 09
o 19 =31 G 99, 0 01111, I=| ot O
Py 41y Y2) =P @1 (J1s Y2 P2 !/1-. 2 ’ S .
dyy  OYa..



[image: image9.png]2.10. Yucnosnie X4PAKTEPUCTHKH yHKuME cayuafinux Besudm. ITycrs cay-
yaituad BeanMunya N=0 (§) ectb Gpyuruua Ciryuafiuol BesuuMHLI E. Ecan tpeGyercs
OUPEAS/IHTD JIMUIb YHCJIOBbiE XapaKkTepHCTHKH CJAyYalHOH BeJHYHHH 1, HeT Heol-
XONMMOCTH HAXONUTb ee 3aKOH pacnpeneqiennst. Uncaosrie xapakTepHcTHKE BBIpa-
HAIOTCH Yepe3 3aKOH paclpefeseHHs CAyYaiHOTo aprymenta E. Tak, ecnu E umeer
IJIOTHOCTL pacIpenesenus Pz (%), TO MaTeMaTuyeckoe oxuyamme M1 u gucnepcus
D1 passbl cootBeTCTReHHO :

oo o
Mn={ ¢(x)p;(x)dr, Dy= [ [o (%) —MnJ? py, (x) dx.

—00

2.11. 3axon Gombwmx wucen. ITon 3akoHOM 6GombuMx YHCeN TOHHMAIOT paj
TeOpeM, o0benHHEeHHBIX Haeeil YCTOHYHBOCTH Cpenuux Pe3yJbTaToB mNpH Goaburom
YHCJ/Ie HCNBITAHM.

Teopema UeSnimena. [7ycme CaywQinbie eaudunnt ), L, ..., &, ... nonapno
resasucumn u DE;<<¢, i=1, 2, ..., 20e C—Hekomopas  nocmoannan, Tozda npu
Aa1060M € > 0 evinonsemen npedensHoe coomuowerue

n n
tim pJ)| L Nau-L Domy|<elo, (13)
n-—00 n n ‘
i=l1 i=1
Teopema Mapkosa. [Tycms Cayainste eeaununm &y, vors Epy oo yO0822MGO-
n

pAom ycaosuro % D ZE: =0 npu n—oo. Tozda npu a0bos € >0 aunosnsemen
(=] '
npedenstioe coomuowerue (13)."
Teopema Bepuyamw. Hycms m—aucso yenexos 6 n Hesasucumblx ucnuimanuax,
P —ezpoamuocms yenexa 6 xamdom ucnsimanuy, Tozda npu aobom &> 0
. n
lim P{’ ~—p’<e}=l°
n—o n -

Hoxkasaremsctso  stux TEOPEM . OCHOBAaHO Ha Hepasencmee  Yebuuyesa
PlE-MEiz=cl DE/e2, cnpasegmusom npu mobom & >0 nas mo6oi cJyyaii-
HOH BeMHUMHBL £, HMeiomei KOHEeYHOe MaTeMaTHYeCKOe OXHIAHHe Mg u koneunyio
Aucnepcuio DE, ,

2.12. Uentpanenas npenennnas TEODEMa A7 OAMHAKOBO PachpexeNeHHbIX ciy-
YaliHbIX Caaraembix. MNycrs &y, &, ..., Ens -..— HE3ABHCUMBIE OIMHAKOBO pachpefe-
JICHHBIE cayyaliHble BEMUYMHBL, HMemomHe MaTeMaTHYECKHE OXHiaHHS Mg, =a
u ancriepenn DE; =02, Torpa npu 1 —» oo GyHKUHT pachpegenenns HOPMHPOBaHHO#}

no,
CYMME 1), = 2 E:—a)/o V' n cxopures k GyHRUME pacnpenenenus HOPMAaABbHOR
=

{
C/IyYafiHOR BesHYHHLL C napamerpamu (0,1), T. e. mpu moGom x

x 2t
1 —~ 2 dz
p{ﬂn<x},:;72?‘ e ?

§ —

Orcofia nosyuaercst npuGmmxennas dopmyna

Ploy<m<xpla~o (%) — @ (x),

CNpaBefMBAsS IPH JOCTATOYHO GOMbmuX n. Opa BLIDAXAaET BEPOATHOCTh BHITOMHe-
HHA HEDABEHCTBA X3 <<, << X, uepe3 HHTErpax BeposTHocTH (4) (cM. Ta6m. Il
B IPHACKEHUH).

- 2.13. Toueunnle oueHKu NapameTpoB pacapegeenus. Buiboproi  nasswaemen
N-MEPHAR  Caywaiinas  eeaununa X1y Xo, .o, X,) ¢ HE3ABUCUMBIMG  00UHAKOBD
‘pacnpedesennoimu komnonenmamu X hi=1, 2, ..., n Yucao n Hazvsaemca 06pe-
MOM BbI6OPKIL, : -

- 49



[image: image10.png]Jdwbag Gynrkyur h=hXy, X, ..., Xp) 60100pounvix sHaueHUl HAbIGLHUS
CIRGIMUCTILLKOL .
Ilycmb  a— Heussecmusili  napamemp  pacnpedesenust cayiainol eeaununst §
Cmamucmura :
a*=oa* (Xls X21 caey Xﬂ)» (14>

LCROAb3YEeMARL 8 NPUCAUNCEHHOM PABEHCINGE O == O, HA3LIBAEMCS OUEHKOU (MOoueunoli
CUEHKOL) HELSBECITINOZ0 NAPAMempa 1o 6uibopke, '

Kaaccrnédrkauus onenox

Kenarenpno, utoGH ouenka (14) He JHaBaja CHCTeMaTHYeCKOrO 3aBHIICHHH
WA 3aHHXeHHWs PesyapTaToB, T. e. uyTobel Ma* (X;, X, ..., Xy)=a.

Ouenka a*, 06400010WAR YKA3AHHBIM CBOLUCIMBOM, HASHIBACMCH NECMEULHNOLL.
B npomusrom cayuae OHQ HA3ILAEMC CMEUIEHHOL.

Ecau npu n — oo oyenka a* cxodumci no BePOAMHOCIIU K UCIUKHOMY BHG-
ueHul napaxempa o

. o Bep
a* (Xli XZ’ ey Xn) n—»o?a"

Mo OYeHKa o¥ Hasbiaemcs COCMOSMENbHOE.

CocTosTeILHOCTb O3HAYaeT, YT0 C POCTOM ofbeMa BHGODKH KaueCTBO OLUCHKH
yayqmaercs.

Ecau oyenru oF u a¥ ydosaemsopsom nepasericmsy M (af —a)t < M(of —o)?,
mo ouenxa QU Hasoeacrnca Goree sgpgexmusrol, swem of. Ecau cyuecmayem oyensa
a* boaece apgexmusnan, uem aw00aR Opyeas, mMO OHQ HASLIAEMCR IPphexmusrod.

Metoan NMOAYUYEHHA ONEHOK

1. Meron MomentoB. IlycTh E—HempepmBHas cayuaiiHas BelHYHMHA C ILIOT-
HOCTBIO pacnpenenieBus p (X,. @), 3aBHCHu~# OT QRBOMEPHOTO HEH3BECTHOIO Napa-
merpa «. Torpa MatemarHueckoe oxupanue ME sBasercad ¢VHKuHeH o

~}-c0
M= _\ xp (%, o) dex=y, («).

—00

n
Buiopounoe cpennee X =% 2 X; npuHAMaer 3HayeHHe, GJH3Koe K ME. Dro

i=1
NO3BOJACT 3allHCATh YpaBHCHHC IAA ONpejenicHHd HeU3BECTHOTO INapamerpa .

pa (2)=X.

Merox MOMEHTOB ana/IOTHUHBIM 06pa3oM IpHMeHAeTCS K JHCKPETHLIM Cayyas-
HBIM BeJJHUMHAM. :

2. Merop makcuMambHOro npasjonopobus. Ilycre §— puckperHas ciyvaiinas
BeMUHHA C pacnpeesiensieM

P.(g”_“ai):pi ((1), i=1, 2, seey kr

TIie 0; —BO3MOXHbE 3HAYeHHA CJydYailHOR BeJHYHHEI §; p; (@) — COOTBETCTBYIOULHE
k

BEPOSTHOCTH, 3aBHCAILHE OT HEM3BECTHOrO IlapaMerpa o, IpHYeM Z pi(a)==1
i=1
npu JuoOGOM JODYCTHMOM 3HAueHHH o.. MHoxkecTBO 3HaweHHH 4; Caywaiinoli Bemn-
4yuHB § MOXKET OBITb He TOJBKO KOHEYHBIM, HO M CUETHBIM.
Ecan cpend HaGMON2eMEIX BBICOPOYHEIX 3HAYECHHH (X, Xs, ..., X,) HACAO &;
BCTpeuaercs n; pas (i=1, 2, ..., k), To jaA BepoATHOCTH L{%y, X5, ..., X, o)
NOAYyYeHHs JaHHOH BHOODKH HMMeeM BHIpameHHe )

L (kiy H e 253 @)= (@) 2 @) or. 5% (1), (5)
50



[image: image11.png]Dynxuus (15) IapaMerpa o HaswiBaeTcHd  dynkyued npasdonododus, a semn-
YMHAa @*, npH KoTopoii byukums L (x, x,, ... » Xn: ©) HOCTHrAeT MaKCEMYMa, —

NOj0GHA ocTaeTest B cHfle. OTIHUHE COCTOHT B TOM, YTO Temeph (GYHKUHS npasgo-
nofo6ust L (xy, Xy, ..., Yn; Q)=p (%, ) p (%, a)...p(x,, a) BhHIpa)KaeTcss He
4epe3 BEePOSTHOCTL NOJIYYCHHS JAHHON BEIGODKH, a 4epe3 [M/I0THOCTD pacupepemne-
HHA A-MEPHOHK CnyYafiHOR BeAHYMHEL X1, Xoh ey X3, 3aBHCAWYI0 OT Hapa-
Merpa o. Ilpu stoM o cayxur APTYMEHTOM, 3SHAYCHHA Xy, X, ..., Xp, CHHTAIOTCH
uKCHpOBaHHEIMH.

2.14. Jloreputennhbie untepsami, Kpome Toweunrix omenok HCHOJIL3YIOTCA Tak
HA3LIBACMbBIE NOBEPHTE/MbHLIE HHTePBAJIL: YKa3LIBaeTcst He OfHa Touka q* (X1, Xo, ...
...y Xp), a nuTEpBAN (2, @), K KOTOPOMY C 3aRaHHOM BEPOATHOCTDIO NpPUHALJIEHKHT
HCTHHHOS 3HAaYeHHe MapameTpa o,

Pla<a<a) =4, (16)

Yueno P, 0 << < | HashBaeTcs 00sepumenbol 6EPOAMHOCMBI0 M XapaKTe-
PHSYET HALeXHOCTL HONYueHHOH OUEHKH: YeM Gimme &Pk CLUHHUE, TEM HajexHee
OHEHKA (OGBIYHO BHIGHpaioT &#=0,9; 0,95 um 0,99).

Benwaunsl o H & HaseBaoTCS OosepumensHbLi epanuyanu. OHu spasiores
GYHKUHAMH BRIGOPOUHBIX 3HAUCHUH a=0a (X1, Xy, ..., X,), a=a(Xq, X, .., X,)
H, C/ISJOBATETLHO, ABAMIOTCS CAYYARHEIMA BeJTHYHHAMH.

Hnmepsan (a, @) co CAYHQIINOIMU  2panuyany o — Xy, Xsy .oy Xp), =
=0 (X1, Xz, ...\, Xp), KOmopste npu a106om Qonycmumon suauenyy o yOosaemeopaom
coomuoweiro (16), wasweaemes dosepumensrvis UHIMEDBAAOM DA HEUSBECMNOZO nia-
parempa «.

IIpumeps noseputeanmmx HHTEepBaJos

1. Homeputenbuuiit HaTepsan mas MATEMATHUECKOTO OKHAAHHA @ HOPMAJBHO
CRY42HHOH BEIHUHHBE NIPH H3BECTHON AUCHEDPCHHA 0% HMeeT BHA

X—u@%<a<)?+uﬂ.

BeJIHYHHA U g ONpEiensiercst Mo 3ajaHHOMH ROBE PUTSNBHON

[
Va©

n
3azes 5(=~—’]i~ Z X;
= B
BEPOSITHOCTH & ¢ nomompio Taén, V (eM. npunoxenne).
2. Jlosepurenbubiit uHTepRaN pas MATEMATHUECKOTO OKHUAAHHA @ HOPMAABHOX
CAYYadHOR BENHUYHHB! P FEH3BECTHOM Aucnepcud 02 Hmeer Bug

X—t, —l;—;—<a<)—(+t3. 3;-;—,
TA® OLEHKA ¢ BHUHCAfETCH Ao (OpMy.Ie
—
oF = Vn—ll Z (Xi—z?)’, . (17

i=1

a BeMUHHA 5 OMIpeniesieTcs HO 3aganol AomepuTeaLHOH BeposTHOCTH P H 06neMy
BHGODKH 7 C lomowmpio Taba, VI (cM. mpuioKenwue),

3. IosepHTesHEbLi HHTepBA A1 AUCNEPCHH G? HOPMAIbLHON Cay4anHoil Besu-
YHHBE HMeeT BuJ|

(n—=0)o** . _ (n—1)o**
= <<
- K % '
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[image: image12.png]i€ n— o6beM BHOOPKH; ¢* —OLEHKA BeJMUHHbl G, Onpefesemast Gopmynoi (17);
%2, M (%) —KOpHH ypaBHEHHI :

X3 +oo :

— — g
pra@ =55, § g a—15T, a8)
1] x%z)

B KOTOPHIX TOJuHTerpajbnas (YHKLUHS P, g(¥) TpeiacTasiser coboil IJIOTHOCTH
pacnpenesienns XH-Ksaapar ¢ rn—1 crenensmu cBoGOAbl.
Vpasuennst (18) npy 3ajanHON JIOBEPHTEJNBLHOH BEpPOSTHOCTH & pewarorcs
¢ noMowplo Taba, VII (cum. npuaoxenne). ITpn onpeleneHnd %7, BXOMaMH 9Toj
.
[}

TabJunbl CAyKaT v=n—1 u a= 5

11— -

5~

4. TlycTh 7 —uHC/IO HE3ABUCHMEIX HCIHITAaHHA, M —YHCHO HACTYNJEHHA COGH-
THR A, p—BEpOSTHOCTh HACTYMJEHHs COGLITHA A B KaXK[IOM OTACJbHOM HCHEIT2-
nuu. Pacemorpum ciyuail, Korja n JAOCTAaTOYHO BEJIHKO, @ 3HaUYEHHE p HE CJIHIKOM
6/IM3KO K HYMO MIH K €JUHHLE TaK, YTO MOXHO BOCHOJb30OBATbCS ACHMNTOTHKON
Myagppa — Jlannaca (em. 1. 2.6). TIpn 3TOM zI0BEpHTENbHLIH HHTEPBAN A 0 HMEET
BHUJ,

npu onpejedeHHu 3%, — v=n—1; a=

m m-+u
e P TnFE

Ug ONpENeJSIeTCHA NO 3aJAHHON JOBEPHTENLHOH BEPOSTHOCTH & ¢ nomomsto Tabn. V

(cM. mpuaoKenue).
PaccmoTprm OTAe bHO. cayyafi m=0. Tlpr 310M HHXKHAA NOBEpHTENbHASA Tpa-

PR
HHIla PaBHA HYJIO, BepXHAsS 1-—1/1——@‘75. AHaJIOTHUHO, TIPH M =71 HUIKHAA H BEPX-

HSS JOBEPHTEJbHHIC IPAHHUE! PABHEI COOTBETCTBEHHO '{/1—073 H eJuHHIe,

2.15. CraTucTHueckas npomepra runores. Cayuadnea eequtuna X, romopasn
caycum Onf CMAMUCIUMeCKOL nposepKy 2unomesbt, Hagvisaemes kpumepues. Huorpa
TepMHHOM Kpumepud O6O3HAUYAIOT HE TOJIBKO CJAYYAHHYI0 BejmunHY X, HO U BCe
npaBuJio IpPOBepKH B HeJioM. Tlpu 1oM X HasblBalOT CAAMUCIIUKOL Kpumepus.

IMpoBepka CUNOTe3bl COCTOHT B TOM, 4TO €CJH HabmojaeMoe 3iauenne Kpure-
PHS TIPHHALJEKHT HEKOTOPOMY OTpeAe/]eHHOMY MHOMCCIBY - S, T. €. HacTynaer
cobuitme {X & S}, To ocHoBHas runoresa H, orepraercs.

Mroxcecmso S, maxoe, umo npu nacmynaenuu coboimus {X & S} ocnosnan
eunomesa H, omeepeaemcAa, HA3bIBOEMCR  KPUMUHECK':H  MHONCECMEOM (0AR euno-
me3or Hy). i

Cobumue { X = S}, cocmosujee 8 mos, 4mo OCHOBHAR 2unomesa H, omsepeaemes,
%0208 OHA ABAACMCRA  UCIMUHHOL, HA36IBAEMCR owubrol~ nepeoeo peda. Cobeimue

{X & 8}, cocmoawee 6 mon, umo ocrosnan 2unomesa Hy e omsepeaemcs, xozda
sepra 00Ha u3 asbmepramusnbix cunomes Hy, naswisaemcs owubKoil 6mopozo poda,
BepositnocTH P; M Py omHGOK NepBoro u BTOPOro Poja BLIYHCISIOTCA B Mpell-

NOJIOEHHSX O CHPaBElJHBOCTH PA3JHYHLIX TWIOTe3— ocHOBHOH Ho 1 anprepnaTus-
noi1 Hj cooTseTcTBEHHO:

Pi=Py (X&S), Py=Py, (x = 3).
BepodTHOCTL OWIMGKH BTOPOTO poja, a TAKkKe BEPOATHOCTD
Py, (X &8)=1—Py, xeEs) (19)

TIPOTHBONOMOKHOTO COGHITHS CBA3aHHI C KOHKPETHOM anpTepratnBHoll THnotesof Hy,
T. €. MOT'YT 3aBHCETb OT HEKOTOPOro TnapameTpa A ’ ’ o

dynryua (19) napamempa A, pasnas 6epORMHOCTU OMEEPSHYMb 2UNOMesy Hy,
ecau sepua eunomesa Hj, HA3WBAEMCH (pyHKyued MOWHOTMIU KPUMEPUR.
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[image: image13.png]Tlpasunao CTATHCTHYECKON OPOBepKYM runmoresn

1. 3apaores masem HCaIoM o > 0, Ha3bBaeMbiM Ybosrem sHauumocmu Kpume-
puR; oGbryHo o =0,05; 0,01 uan 0,001. Yem Gonee onacHsmu TIPU3HAIOTCSH OIIUOKH
HEPBOro poja, TeM MeHblllee 3HAYEHHE ¢ LOJIKHO OhITh BLIGpaHO.

2, Oupegensior KPUTHYECKO® MHOMKECTBO S M3 YCJIOBHS BLITO/IHEHHA HepaseH-
cTBa

P = Py XeS<a. (20)

3. Venosuem (20) KDHTHYECKO® MHOKECTBO ONpefeJisieTcs HeollHo3HayHo. BriGu-
PaIOT Ty M3 Bo3MOKHOCTER, KOTOpas oGecreynBaeT MHHHMYM BEpPOATHOCTH OILMGKH
BTOPOrO” poja, HJH, 4TO TO Ke caMoe, MaKCHMyM MOLIHOCTH KpHTEpHI,

OTBEPTaeICsi) Ha YPOBHE 3HAYMMOCTH . )

2.16. Kpurepuit cornacus %% Kpurepun, KOTOpLIe cay»aT AfAs IPOBEpKH
THIOTE3El 6 3aKOHE pacnipefiesleRHs cAyyafHON BEHYHHEI, HA3BIBAIOTCH Kpumepusmy
coeaacun. IlycTb OCHOBHAS rHIOTe3a Hy coctour B TOM, uTO GyHRIUS pacnpegese-
HUR cryuaiinoll BeNMuMEE & ecTb BhosHe Onpenesennas ¢yHkuusa F (x), o

Paso6vem uncniosyio och na r TIPOMEXY1KOB (pa3psapos).

(—oco=ay, @), [ay, Qo) ey [a,, @, =+ 00),

e @y <<ay<<...<<a,y. Ilpn CnpasenanBoii runotese H, {-My paspany [a;, a;
COOTBETCTBYET BePOSITHOCTD

Pi=F () —F (@),  i=1,2, ..., r

s n BuiGopounsix snauenui (X1, Xz, «ovy X)) cayuaitmoi BeJudnHb § B i-i pas-
r \
pan [a;4; a;) HomajaeT cayuaiinoe umeso m; 3Ha4YeHui Z m;=n). Toraa orho-
i=1
UIeHHe m;/n NpencTapiaser cobof HacTOTy MONAJAHHS BRHIGOPOYHBIX 3HAYEHHIl B i-i
paspsan. Baugocts wactor my/n k BEPOATHOCTAM p; CBHAETENBCTBYET B NO/Ib3Y OCHOB-
Hoit rumotesnr Hy, sameTubie pasinuns OTBEPraioT runoresy H,.
Cayuaituas pesHunna

r r
e £<ﬁ_ .)sz 21
X ;-le" P ~ 1 @n

o F o

E=1.

XapaKTePU3yeT ZOryIacOBAHHOCTD THIOTEDL! Hy ¢ onwmusive namnemu, Kparepuir y2
TPUMEHSIETCS B COOTBETCTBHH € OGHIMM IPABUJIOM  CTATHCTHYECKOH IPOBEPKH THNO-
83, Ilpu stom nabmogaemoe snauenne KPHTEpHA BBLIYHCASIETCS 110 dopmyae (21),
KDUTHYECKOE MHOXKECTBO  BhIGHpaeTcs B BHAE  NOJyGeCKOHEUHOro —HHTepBasa
(& -o0), rre seanymna X% HAXONHTCS ¢ MOMOUbIO Tagn, VII (cm. npHioKkenue),
Bxogamu T1abauun CJIYKAT BEJIHUHHA V=r—] y YPOBEHb 3HAYHMOCTH .

"Ecan srmonnsercs coornomenue X > %2, TO roBopAT, uT0 rHmOTE3A H, orsep.
TaeTCA Ha YpOBHE 3HAYHMOCTH o. B TIPOTHBHOM CJy4ae OHa He HDOTHBOPEYHT ONKIT-
HBIM JAHHDIM,

3ameuanne 1. Yucao BLIGOPOYHBIX 3HaueHHui mri=1, 2,..., r B kaxaoM
PaSpAfe NOMKHO OHITL He MeHee 5—10, Ecam sto YC/IOBHE He BHIIOMHAETCH, peKo-
MEHAYETCA OOBEAUHATL Pa3paimL ,

JaMeqannue 2, Kputepuit cornacus ¥® NDHMEHHM He ToJLKO B cl1yuae,
KOTZa rHMOTeTHYeCKash QyHKUus pacnpenenenns F(x) chyuaiiHofi BevuuHHm g
TNOMHOCTBIO Olpeneniena. EcqM oHa sasrcur OT ! HEeH3BeCTHHIX napamerpos, T. e.
umeer Bup F (x; oy, oy, ..., ®7), H NapaMmeTpm @1y CQl2, ..., O ONEHHBAIOTCA MO
BLIGOPKE METOZOM ~MaKCHMAJbHONO Ipasllonogo6us (cm. m. 2.13), To . kpuTepHit
COTJIACHST OCTAeTCs B CHJIE, TONLKO BXOAOM B Ta6m. VII CAYRKHT BeHYMHA V ==

=r—{—1.
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[image: image14.png]TEOPETUYECKHE BOITPOCHI

1. CoGertusi. TlpaBuna pefictBuil Hal COOBITHSIMH.

2. Kuiaccuyeckoe, TeOMETPHUECKOE H CTaTHCTHYECKOE Onpejesenns
peposiTHocTH. AxcuoMer Kosmoroposa.

3. Teopema cyoxeHHSI BEPOATHOCTEH.

-4, YcnoBHasi BeposiTHOCTb. PopMyJsa YMHOXKEHHS BEPOSTHOCTEH.
IlonapHas He3aBHCHMOCTb COOBITHH M HE3aBHCHMOCTb B COBOKYIHOCTH.

5. ®opmyaa noaxol eeposTHocTH. Popmyanr Baieca.

6. Cxema He3aBHCHMBIX HcnbiTaHuH. Dopmyna BepuyJn.

7. JlokanpHasi TeopeMa MyaBpa — Jlansaca (Ge3 10Ka3aTesbCTBa).

8. dopmyaa Ilyaccona kKak acumnToraueckasd aas ¢opmyJast bep-
HYJIH.

9. Cayuaiinast BennynHa. OyHKIMS pacnpefiesieHHsl OAHOMEPHOH
cNyyaiHOH BEJIMYHMHEI, ee CBOHCTBA.

10. Juckpernbie U HeNnpephiBHLIE C/ay4afiHple BeJHUHHBL Uucho-
BHleé XapaKTePHCTHKH.

11. ITonsTue MHOTOMEPHOH CayyafiHO# BemnuMHBL PyHKHHA pac-
NpejieieHHsi M IVIOTHOCTh Pacupe/ieVieHHs! BepPOSTHOCTe JBYMEPHOH
cayuafiolf BesnunHbl. CBOMCTBA.

12. Unc/oBble XapaKTePHCTHKH JABYMEDHOH CyuaiiHOH BeJHUHHHL
Koaddunnent Koppeasuu.

13. CeoiicTBa MaTeMaTHYECKOTO omnnauuﬂ M JIHCTIePCHH.

14, XapaktepHucTHueckas (GyHKUHsS caydafiHoii BejHuuHbL. CBOH-
CTBa. ,

15. ®yHKuHOHaJMbHOE NpeoGpa3oBaHue CAYYaifHBIX BEJHUYHH.

16. KoMnosuuus 3akOHOB pacnpejieleHHs CJyyaiHBIX BeJHUMH.

17. llenTpasrHast npejiesbHasi Teopema JJsi OJMHAKOBO pacnpe-
JEJIEHHBIX CJYYallHBIX CJaraeMblX.

18. 3akon Goabmux uuced. Teopembr YeOwinesa, Mapkosa, Bep-
HYJIIH.

19. Toueynrle OLNEHKH HapameTpoB pacnpe,zleJeruﬂ. CeoiicTa oue-
HOK. MeToABl MOJYyYeHHs OLEHOK.

20. IosepuTeibHass BepOSTHOCTE. ;_{oaepme.nbnun HHTEPBaJ.
IlpuMepbl NOCTPOCHHS JOBEPHTENBHBEIX HHTEPBAJIOB. ,

21. CraTucTHYeCKasi mpoBepKa runotes. Kputepuu coryacus.

TEOPETMYECKHE YIIPA)KHEHHS

1. TlpuBectH npHMepH NPOTHBONMOJOXKHBIX CHAYYaHHBIX COOLITHI.

2. IlpuBecTH npuUMepHl HECOBMECTHHIX (COBMECTHBIX) COGBITHI.

3. TlpuBecTH npHMephl 3aBHCHMBIX M HE3aBHCHMBIX COGBHITHIA.

4. JlokasaTb COOTHOILEHHS MEXAY COOBITHSMH:

a) (A4 B)C=AC+ BC, 6) AB4C=(A-+C)(B+C), B) A+B=
=AB, r) AB=A+4B, n) ecsu C=A—B u B A, o A=B-C.

5. Jlokasatb HepasenctBo P (A B)<< P (A)-+ P (B).

6. HoxasaTp, 4TO (pYHKIHS pacnpefe/eHUs CAYy4adHOH Be/JTHYHHbL
ecTb (pyHKUHA HeyORIBalolasd,
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[image: image15.png]7. JlaHO: m — YMCNO YCNEXOB B CEPHH H3 £ HE3aBHCHMBIX HCIbI-
TaHHH, p — BEpPOATHOCTb yCreXa B OJHOM HCHLITAHHH, g=1—p u
{ =(m— np)/V npq. Onpegennrs ML, DC.

8. KakoBo cooTHOIEHHe MeXAYy OMHGKaMH nepBoro M BTOPOro
poida mpH CTaTHCTHYECKOH NpPOBepKe - IHIOTe3?

9. Ilyctb @y <<ot;. OcHoBHasi runotesa H, OTBEpPraercss Ha YpoB-
He 3HAUMMOCTH o (). Crefyer Ju OTCiofa, uTO OHAa GygeT OTBepruy-
Ta Ha yPOBHE 3HAYMMOCTH O (0)?

10. Tlokasarb, 4To BLIGODOYHOE CpejHee SHBASETCSA HeCMElICHHOMN
H COCTOSATE/IbHOH OLIEHKOH MAaTeMaTHUECKOro OXHIAHHS.

11. HaiiTi OUeHKy MaKCHManbHOrO IpPaBOMONOGHS IJIsL BepOSAT-
HOCTH p HAaCTYIJIEHHSI COOBITHS B CXeMe He3aBHCHMBIX HCIILITAHU
BepHynnu 1o u3BeCTHOM YacTOTe HACTYMJICHHS 3TOrO COBBITHS. Byaer
JIH 3Ta OLUEHKA HECMELIEHHOH U COCTOSITEJLHOH?

12. B cepuu u3 n omwitoB cobbirne A HacTymHIO m pa3. Haiitu
HOBEPHTENIbHbIA MHTEPBaAM AJISI BEPOATHOCTH HACTYILICHHS cobeitusa A,
COOTBETCTBYIOUUI JOBEPHTEJILHOH BEPOATHOCTH &,

PACUHETHBIE 3AIAHUY

(Mcxoansle nannbie K 3ajauaM cM. B KoHue I1aBEI)

3anava 1. Bpocaworcs nse urpajbube koctd. Onpenenuts
BEPOSITHOCTbL TOrO, YTO: a) CyMMa UHCJAa OYKOB He npesocxogur N;
6) npou3BesieHHe UHCIIa OUKOB He NpeBOCXOAUT N; B) NpousBeneHue Yucia
OYKOB mestntest Ha N. (CM. 1. 2.1 ¥ ucxoaube JaHHELe. )

3anaya 2. Umeiorcs usnenus YEThIPEX COPTOB, TNIPHYEM YHHCJIO
M3JeNHit i-r0 copTa paBHo n;, i=1, 2, 3, 4. Hast xouTposs Haypa-
uy Gepytcs m nuagenuit. Onpegesnts BEPOATHOCTb TOrO, UTO Cpenu
HUX /My NEPBOCOPTHBIX, Mg, M3 H Mg BTOPOTO, TPETHErO H 4E€TBE PTOro

: 4
COPTa COOTBETCTBEHHO | ) m,-=m>. Cv. m. 2.1; 2.2 w ucxogusie
\l:=l
JaHHbIE.)

3anaua 3. Cpexn n MOTEPEHHLIX GHUIETOB k BHLIMIPHILHEIX.
Haynauy zssiu m Guieros. Onpenenuts BeposTHOCTL Toro, wuro
Cpeau HHA"/ BHIMrpelwHBIX, (CM. 1. 2.1; 2.2 u HCXOJIHBIE JaHHBIE.)

3anaua 4. B audr k-3TaxHoro noma ceu 1 naccaxupos (n << k).

Kaxnelii HesaBuchmo or ADPYrHX C OAHMHAKOBOH BepOATHOCTBIO
MOXET BBIATH Ha JIOGOM (HauuHas co BTOpOro) sraxe. Onpegenuts
BEPOATHOCTh TOrO, YTO: a) BCE BHUIIM Ha pasHbX srtaxax; 6) mo
KpaliHell mepe, [Boe COLLIM HAa OJHOM 3Tae. (Cm. n. 2.1, 2.2 u
HCXOJIHBIE JaHHBIE.)

Bagaua 5. B orpeske eausnuHOi JJIMHBL HAyJauyy MNOABJSIeTCS
rouka. OnpenesinTb BeposTHOCTH Toro, uro paccrosiHue OT TOYKH A0
KOHLOB OTpe3Ka NMpeBOCXOAMT BeqHYHHY 1/k. (CM. m. 2.3 n HCXOA-
HBl¢ JaHHBIE.)

Bapgaua 6. Moments Hauana ABYX COGBITHIl Hayjnauy pacmpefge-
ACHLL B IpoMEKYTKe BpemeHd ot T, o T,. Onno u3 cobbiTuil gaurcs
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[image: image16.png]10 mun., apyroe —i¢ wmu.- Onpeiennuth BePOSITHOCTb TOrO, MTO:"
a) cOOBITHA «HNEePEeKPHIBAIOTCHY MO BpeMeHH; §) «He NepeKpLIBAIOTCSY.
(Cm: m. 2.3 ¥ HCXOAHble JaHHBIE.)

3apava 7. B kpyre papuyca R Haypnauy HOSIBJAsieTCH TOYKa.
Onpenennts BePOSTHOCTb TOTO, YTO OHA NONAl4eT B OAHY M3 ABYX
Henepecekalolnxes (Guryp, NJoOmagd KOTOphIX paBHHL S; H S;. (CM.
0. 2.3 ¥ HCXOJHBIE JaHHbE.)

3apaua 8. B nByx maprusax kA u k9% A0OpOKaueCTBEHHBIX
H3JeaHi COOTBeTCTBeHHO. Haymauy BBIOHPAIOT MO OJHOMY H3JENMIO
W3 KaxkJoil napruu. KakoBa BeposiITHOCTb OOHApYXKHTb CPEAH HHX:
a) Xors Obl OfXHO OpaxkoBaHHOe; 6) ABa OpPaKOBAHHEIX; B) OAHO JA00-
pokauecTBeHHOe M OAHO GpakoBanHoe? (CM. m. 2.4 u HCXOAHbIE AaH-
HBIE.)

3apnauva 9. BepoaTHocTh TOro, YTO LeAb HOpaxKeHa NMpH OJHOM
BLICTPE/IC [EPBLIM CTPEJIKOM D1, BTOPBIM — pp. [lepsbiit - clenan ny,
BTOPOH — 1y BhICTpesioB. OnpejesuTh BEPOSITHOCTH TOro, 4TO IeJb
He nopaxeHa. (Cm. n. 2.4 ¥ HCXOJHBIE AaHHBIE.)

B3anaua 10. /Ipa urpoka 4 u B noouepenHo 6pocaior MOHETY.
BelrpaBIUUM cYATaeTCs TOT, Y KOrO paHbilie BeinagaeT repd. Ileprii
6pocok nesaer urpok A, propoit — B, tpernit — A u T. A.

1. HafiTH BepOSTHOCTbL YKa3aHHOTO HHKe COOLITHS.

BapuaHtu [—8. Bumrpan A4 no k-ro 6pocka.

Bapuaute 9—15. Bowrpan A He nosgHee k-ro 6pocka.

Bapuauts 16—23. Briurpan B jpo k-ro Opocka.

Bapuantel 24—31. Beirpan B He mosgsee k-ro Gpocka.

2. KaxoBsl BEPOSITHOCTH BBLIMIPHINIA JUIA KaXKJIOr0 HMIpoka INpH
CKOJIb YrofiHO jaJautenpHoli urpe? (CMm. m. 2.4 U MCXojHble JaHHBE.)

3anava 11. ¥Ypua conepxutr M 3aHyMepoBaHHBIX 1apOB C HO-
mepamu ot 1 no M. [lapnl usBiaekalorcs no onHomy Ge3 BO3BpalleHuA.
PaccmaTpuBaloTest Crefyiouue COObITHS:

A —HoMepa nIapoB B NMOpsJKe NOCTYMJIEHHs 00pa3yioT NOCIe0-
BaTeJbHOCTH 1, 2, ... M;

B —x0Ts1 Gul OIHH pa3 COBHNAJAeT HOMEp INapa H NOPSAAKOBHIH
HOMED H3BJIEUEHHS;

C —HeT HU OJHOTO COBMAJEHHsT HOMEpa Wapa H nopﬁnxosoro
HOMepa H3BJICUCHHUS. -

OnpenenuTb BepOSTHOCTH COGMITHIA A, B, C. Haiitn npeneJbHbie
3HaueHHsi BeposTHocTell npH M —- oo (CM. n. 2.4 ¥ HuCXOAHbIE JaH-
HBIE.)

3angaua 12 HUs 1000 mame n; npuﬂannex{aT i-# naptum,

=1 2,3, Z, n,—IOOO B nepso#i mapruu 6%, BO BTOpO#l 5%, B
i=1 :
TpeTbePl 4% OpakoBaHHbIX Jamn. Haynauy Bbifupaercss ogna Aamna..
Onpepenutb BEpOSITHOCTH TOTO, YTO BhIGpaHHAs JlaMna — OpaKoBaHHas.
(Cm. m. 2.5 ¥ HCXOIHBIE JaHHBIC.)
3anaua 13. B neproit ypue N, Gennix H M1 YEpHBIX 1HaPOB,
BO BrOpoil N, Geabix H M, depHuiX. M3 nepso#t Bo BTOpyl0 nepedo-
xeHo K 1papoB, 3aTeM U3 BTOPOH YpHH M3BJeYeH oaud map. Onpe-
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[image: image17.png]ACJUTEL BEPOATHOCTb TOTO, UTO BHIDAHHBIA M3 BTOPOH YPHBI map —
Genpnii. (CM. m. 2.5 u McXonHble AaHHHIe.) .

3agnaya 14. B ampbome £ uncteix u [ ralieHblx Mapok. Ms nunx
HayJady H3BJIEKAOTCS m MapoK (CPeAH KOTOPHIX MOTIYT GHITh M YuC-
Thle H rauleHsle), NOABEPraloTCcs CHeHTallleHHio 1 BO3BpAILANOTCS B -
anb6om. Ilocne sToro BHOBb Hayjauy MsBJieKaercs n Mapok. Onpe--
ACJHTh BEPOATHOCTb TOTO, 4TO BCE 7 MapoK umcTwhie. (CM. m. 2.5 u
HMCXOLHBEIE JaHHBIE,) o

. 3apawua 15. B marasun nocTynaioT OZHOTHIHbIE H3JJNS C TPeX

3aBOJOB, NpHUEM [-i 3aBOA NOCTABAACT m;% MH3AeMHI] (i=1, 2, 3).
Cpenun msnesuii i-ro 3aBoja n;% NepBOCOPTHBIX. Kynaeno onno us-
xeane. OHO OKa3a/0Ch NEPBOCOPTHELIM. Onpenenntb BeposTHOCTH ToTO, |
UTO KYIUICHHOE H3JIEJHEe BBINYUIEHO j-M 3aBogoM. (CMm. n. 2.5 n
HCXOJIHbIE JAHHbIE.)

3anava 16. Moneta 6pocaeTcst 1o Tex nop, noxa rep6 He BHNAa-
Raer n pas. OnpefesHTb BEPOSATHOCTH TOro, YTO uH¢pa Bhinagaer
m pas. (CM. n. 2.6 M HCXOLHEIE JaHHBE.)

3anaua 17. BepoarsocTs BBIMTPBIIA B JIOTEPEIO Ha OAMH OUJeT
paBHa p. Kynneso n 6usero. Haiitu HauBeposiTHElillee  YHC0
BLIMTDABIIHX GHJIETOB H COOTBETCTBYIONLYIO BE€POATHOCTL. {CM. n. 2.6
H HCXOJIHBIE JaHHLIE.)

3anaya 18. Ha xaxnami JIOTEPEHHBIH GHJIET C BePOSTHOCTHIO P
MOZKET BbINACTH KPYMHBIH BBIATPBIL, C BEPOSTHOCTBIO Py — MEJKMIL
BRUITPBII M C BEPOATHOCTBIO pg GHJIET MOMET OKa3aThCsl G€3 Bbur-

3

puma, Y p;=1. Kynieso n 6uneros. Onpenennts BeposTHOCTD TO-
. i=1
JYYEHHS 71y KDYMHBIX BLIMTPBILEi H n, Menkux. (CM. m. 2.6 u wec-
XOJ\HbIE JAHHBIE.)

3anaua 19. BeposTHocTs «c6osi» ‘B pa6ote Teneonnoil craHuuK
IpH Kaxzaom BhisoBe paeHa p. Ilocrynuno n Be3OBOB. Onpegennts
BEPOATHOCTb m «c6oeb» (CM. n. 2.6 H HcXouble JlaHHbIe.)

3anauva 20. BepostHOCTb HACTYIJIEHHsST HEKOTOPOro cobhiTus B
KaxJIOM M3 n He3aBHCUMBIX HCHBITAHHUI paBHa p. Onpenenntsb BeposT-
HOCTB TOrO, 4YTO YHCJIO M HACTYIJICHHIl COOBITHS YROBJETEOpAET
ClIeYIOIEMY HepaBeHCTBY.

Bapuantu 1—11: by<<m<k,.

Bapuantw 12—21: b <m.

Bapuantum 22—31: m<k,.
(Cv.n. 2.6 u ucxonube JlaHHble. )

3apaua 21. Jana naoTHocTb pacnpenenenus. p (x) cayyaitnoii
BesyuHbl §. HaliTu napamerp ¥, MaTeMaTHYeCKOe oxkuaaHme ME,
mucnepewio DE,  dynkumio pacnpeleseHusa clyqaiiHol BemmuuHbl E,
BEPOSITHOCTL BBIMOJIHEHHA HEPABEHCTBA X3 < E << x,. (Cvm. n. 27 n

HCXOTHEIC JaHHBIE).

L xeq, 5]
Bapuanrtu 1-8 px)=) y=a’ ; 0},
N 054 ‘x_E_[a, b].
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[image: image18.png]. [a, xsy, bl
Bapuauth 9—I16: p(x):—-—{o x—é%v b,

v, xe=fa, bl

Bapuauts 1724 p(x)= 0, x=[a, b
a,‘xE[b———-;Y, b—'g—x],
Bapuaute 25—31: p(x)= L ,
" o, x= (552 )

3anaua 22. ITnoTHOCTH pacTlpefeseHHA BepOSATHOCTEH CJydait-
HOH BeJMUMHBL E HMeeT BUL p(x)=rye” +b¥+¢, Haiits: y, mareMa-
THyecKoe oxuganue ME, nucrepcHio DE, ¢yHKIHIO pacnpelesieHus
cyyaiiHoii BeJMUMHB §, BEPOATHOCTD BBINOJIHEHUA HEpaBeHCTBa X1 <
<E<<X,. (CM. m. 2.7 A HCXOOHBIE JlaHHBIE. ) o

3anauya 23. [lo JaHHOMY 3aKOHY DacmpefesieHHs CjyuauHOH
BeJIHUMHBEL HAHTH XapaKTEPHCTHYECKYIO (YHKIHIO ¢ (f), maremarnyec-.
xoe oxunanue ME, mucnepcuio DE crygaikiHOA BeTHUHHEL . (Cm. m 2.7;
2.8 W HCXOIHBIE NaHHHE.) '

Bapuautsr 1—10. BuHOMHANBHBIA 33KOH:

P(§=k)=Cﬁp"(1-—p)”‘k, 0<P<1, k=0v lv ceey I

Bapuautn Il1—20. 3akos Ilackans: -
k
P@:kﬁ:Efﬁmu a>0, k=0,1,2,...
Bapuaute 21—31. 3axon Ilyaccona:
PE=k=4re?, a>0, k=0,1,2..

‘3apaua 24. 3uad 3aKOH pacnpereNeHus cay4aiiHoH BeaHaHHE E,
HaliTH XapaKTePUCTHUECKyl0 (yHKuuio @(f) M B papuantax 1—20
MaTeMaTHueckoe oxuaange ME u aucmepcuto DE cayyaiiHOA BeAHYH-
ubt &, (Cm. m. 2.7; 2.8 U HCXOAHEIE JaHHbIC.) ‘

Bapuauth 1-—10. Cryvaiinas peqnuuna § pacnpefesiena pas-
HOMepHO Ha oTpeske [a, b).

Bapuautn 11—20. Ciyuaiinas BennuHHa E uMeer IVIOTHOCTh
pacupejeneHus

ab
_ xb—le-ax, x> 0’

pm={”w
Lo

»

(@>0,b>0).
x=<<0 ,

BapuanTu 21-§8l. Cayuaiinas BesmumHa § pacmpeieseHa mo
HOpMaJbHOMY 3aKOHY' ¢ mapaverpami ME=a u DE=b.

3apava 25. JlaHa NJIOTHOCTb pacmpeflesleHus pg(x) caydyaiHo#
pesvuuasl E. HafiTh miOTHOCTb pacmpefenienusi py(y), MareMaru-
yeckoe oxujaHue Mmn u jgucnepcuio Dy caydailHOH BeJHYHHBL 1),
KoTopasi HpeJicTasisieT coGodl IVIOWAAb OAHOH H3 YKa3aHHBIX HHNKe
reoMeTpHUECKHX (uryp.
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[image: image19.png]Bapnautu 1-—-15: |
1(b—a), xe]a, b),
p%(x)z 0, xé[a, b],

B BapHaHTax 1—5 m—nsellanb paBHOCTOPOHHErO TPEYrONBLHHKA CO

cropoHoil §, B BapuanTax 6—10 m— nnomamy Kpyra pamnyca E,

B Bapuantax 11—15 n—nyomans KBagpata co cropoHoi §.
Bapuantn 16—31:

2 (x—a)

” Ov x—é{a, b];

xe<]a, b),

B BapHaHTax 16—20 m—mJolans pPaBHOCTOPOHHETO TPEYrOJbHNKA
CO CTOpOHOK §, B BapHaHTax 21—25 n— nuomwans Kpyra pajuyca &,
B Bapuantax 26—31 v — nyowans KBajpaTa co CTOPOHOH E.
" (Cm. m. 2.9; 2.10 H uCXOAHBIE NaHHBIE.) _ :

3anaya 26. CnyuaiiHasd BeJHUHHAa & HMEET MJOTHOCTb pacrpe-
IeJIeHust pe (x), yKasaHHylo B 3agave 25. JIpyras caydaiinasi Besu-
YHHA 1) CBsi3aHa ¢ § GYHKNHOHANBHOH 3aBUCHMOCTBIO 1= 2E7--1.
Onpenenuts MaTeMaThueckoe oxujanse Mn u aucnepcwio Dy cay-
YaiHOH BeJMYHHH 7). (CM. m. 2.10 ¥ HCXOnHBIE AaHHLE.)

3anaua 27. CayvaiiHas BeqHuHHa £ ¥MeeT IUIOTHOCTb pacripe-
JeNeHHs BepoATHOCTed p (x). HafiTH nuortHOCTs pacnpejeneHns Be-
posTHOCTe#l py (y) caywaiinod BesuuuHbl n=@(£). (Cm. n. 2.9 u
HCXOJHBIE JAHHBIE.)

3apava 28. Ilo 3ajlanHON IVIOTHOCTH pacnpeienenus p; (x) Cay-
YaHHOH BEJHYHHBI §; Onpeae/uTh QYHKUHIO DAacCUpenesNeHHs Cayuaii-
HOA BeJMUMHBI &= @ (§1). @ynkuusa &, = (§;) s3agana rpaguyeckHy.
Hocrpouts rpadur yHxnuM pacmpefeneHHst H, HCHIONB3YS AEJIbTa-
(YHKIHMIO, HAATH BEIPaXKeHWe AJIA TUIOTHOCTH pacnpeneneHus p; (y)
CHyuyaiiHOH BeJHUMHBL £, :

Bapuanrte 1—6:

12, xe=[-1, 1),

P1 (")z{ 0, t=[—1, 1].

! 1

15" —_— . p—Xx%2
Bapuants 7—15: p; (x) VQ__ne .
Bapuaurn 16—23: "pl(x)_—% eIl

Bapuaunre 24—31: p, (x)=m1|_—x2).

(Cm. 1. 2.9 u ucXoxHbe naHHBE.)
3anaya 29. ITo 3a1aHHOM NNOTHOCTH PacHpeleNeHNa pr (X1, Xs)
IByMepHO#H cayuvailHOf BedwunHst (&, &) HailiTH NIJIOTHOCThL pacnpe-
ReReHus py(y1, Yy») ABYMEDHOH cyydaiiHo# BesHuuHpl (1), 1), CBS-
3aHHOH. B3auMHO oOfHO3HAuHO C (§;, &) YKa3aHHBIMH HHXKE COOTHO-
MEHUSIMH, :
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[image: image20.png]Bapuauts 1—15:
. 1 /x3 x2
1 —5la+
Pe (X1, Xo) =57 € 2(“" ”):

. 2
B =an; cos N, Ea=byysinnn,, O0<<m<<oo, 0<n2<—;5.

Bapuaunte 16—31:
-___a .
P ()C]_, xz) T (xi4-a?) (x3 + 5%’

B—atgmm, G=btgnm, |ml<a, |Whl<ge

(Cv. m. 2.9 u HCXOHHbIE JAHHBIE.)

3apaua 30. [symepHaa caywaitnas senuuuna (§, m) HMeer
paBHOMEpHOE paclpese/ieHue BEpPOATHOCTEH B TPEyroJibHOH 06J1acTH
ABC, 1. e. ’
1/S, ecmu (x, y) = ABC,

P y)={ 0, eciu  (x, y) & ABC,

rie S—naomans A ABC. OnpepenuTb MapryHajbHbie MNJIOTHOCTH
pacnpenenieHust pg(x) M py(y) CAydaiiHbIX BEJMUHH £ u 1, mMaTeMa-
Tuyeckne oxujanus ME, M, auacnepcuu DE, D, xoadduuueHT KoOp-
pensuuu 7. SBASIOTCA JHM CIyYyadHbie BEJIHUUHLL § M 1) HEe3aBHCH-
mpimu? (Cm. n. 2.1.9; B HCXOAHBLIX JAHHBIX YKa3aHbl [EKapTOBH
koopaunarst sepind A ABC).

‘3apaua 31. Vcnoapdys nepaBeHCTBO YeGbillleBa, OLEHHTH Be-
POSITHOCTb TOTO, 4TO CJy4aiftHas BENHYHHA E OTKJIOHATCS OT CBOETO
MaTeMaTHueckoro omujganus ME menee yem Ha No, rie o=} DE —
cpeliHee KBaADATHUECKOE OTKJOHEHHE CJYyYailHOH BEJHYHHBL E, N—
Homep Bapuanta. (CM. m. 2.11.) 7

3anaya 32. Ciayuaiiuasi BequmuuHa §; ¢ OIlUHAKOBOA BeposT-
HOCTHIO MOXET OpHHHMMaTb OJHO M3 ABYX sgauenwmit: i* wau — i%
BoisicuuTh, YIA0OBAETBOPSICT JH MOC/EL0BATeNbHOCTD B, Eoy ooes Eivens
MONMAPHO HE3AaBUCHMBIX CJYYaHHbIX BEJHYMH 3aKOHY GOJIbUIMX 4HCe

n n .
. 1 1
lim P{ ;2&:—;2% <el=1, e>0.

= i=l1 i=1

Pewwts 3amady I/ ABYX 3HaYeHHd ImapaMerpa o o4 H Oo. (Cm,
n. 2.11 u ucxonHble AarHbE.)

.3apaua 33. Ha ortpeske [0, a] cayuafinbiM 06pa3oM BbIGpaHH
fi unces, TOUHee, PaCCMATPHBAIOTCHA 7 HE3aBHCHMBIX CJyYaHHBIX Be-
auyud &, &, ..., E., DaBHOMEPHO paclpejesieHHbHX Ha OTPeske
[0, «]. Hafith BepOATHOCTL TOTO, YTO HX CyMMa 3aK/IOUCHA MEXKAY Xt

H X3, T. €, P{x1<2 §i<x2}. (CM. m. 2.12 u ucxopuble AaHHHE.)
i=l1 ‘ ’ )
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[image: image21.png]3apnaua 34, MssectHo, uTo coyualiHas BeswuuHa § mmeeT pac-
213
npegenenne Ilyaccona P(§=m)=f‘7le-“, HEeH3BECTHBLIM SIBJISIETCS Tia-

pamerp a. HMcnosapays ykasaHHBI HHXKE METOH MOJYYEHHS] TOYCUHBIX
OUEHOK, HAWTH MO peaH3allMd BHIGOPKH (X, Xz, ..., Xg) SHAUEHUE
' OLleHKH a* HeH3BeCTHOro napamerpa d.

Bapuanrne 1—15. Merox MomMeHTOB.

Bapuanrte 16—31. Meron MaxcHMasJpHOrO IpaBAonofobus.

(Cy. 1. 2.13 ¥ uCXOXHEBIE JaHHLIE.)

3apaua 35. MagecrHo, uto cayuvaiiHas BeqnyuHa § umeeT GHHO-
MuajbHoe pacnpenenenne P (E=m)=C,p™(l — p)*™, Hen3BeCTHHIM
sBJsieTcsl napaMmerp p. Mcnosb3ys ykasaHHBIH HHXKE METOJ, NoJyde-
HMSI TOYEYHBIX OLEHOK, HaHTH IO peajH3aulH BHIOODKH (Xi, X2, ...
+e+, Xg) 3HAUEHHe OLEHKH p* HEH3BECTHOrO mapamerpa p.

Bapuauntu 1—15. Merol MakCUMaJbHOI'O NPAaBLONOAOGH L.

Bapunaute 16—31. Metron MOMEHTOB.

(Cm. m. 2.13 u ucXopHble AaHHbIE.) ‘

3apauva 36. Cnyuailnasi penuuusa § uMeeT HopMaJbHoe pac-
npejesieHHe ¢ HEM3BECTHHIM MaTeMaTHYECKHM OXKHIAHWEM & W H3BECT-
noil jucnepcueil o%. Ilo BwiGopke (X3, X2y «.., X,) OOBEMA N BLIYHC-

n

JIEHO BHIGOPOYHOE CpejHee. % Z x;=a*. OnpeneauTb N1O0BEpHTEILHEIA
i=1

UHTEPBAJ JJIS1 HEM3BECTHOIO NapaMeTrpa pacnpeleNieHHsi @, OTBEualo-
mHA 3aJaHHOH JoBepUTeJbHOH BepOsiTHOCTH & . (Cm. m. 2.14 u ucxon-
HBl€ JaHHbIE.)

3anaua 37. Cryvaiisasg BeNHYMHA & HMeET HOpMaJbHOE pacnpe-
HeJIeHHe C HEeH3BECTHHIMH MATeMaTHUYECKMM OXMJAHHEM 4 M Jucnep-
cueii o2, Ilo BuiGopke (X1, X2y ++., Xn) OOBEMa I BBEIYHCJICHLI OLEHKH

: n
a*=—n—2x,- H
i=1

1
n—1

(x; —a*y? (22)

(03)* =

[\ E

i=1
HEN3BECTHBLIX mapamerpos. HaiiTh poBeputenbHBI HHTEpBaJ AJAS Ma-
TEMaTHYECKOTO OXHAAHUA @, OTBEUAIOWINH JOBEPHTEJbHOH BEpPOSITHO-
cn &. (CM. n. 2.14 ¥ HCXOZHBIE JaHHBE.)

3anaua 38. B pesysnprate n ONBITOB MOJy9eHa HeCMeIEHHAsS
oleHka (22) aJas AucnepCHH HOpMaJbHOM cayyaitHol sesanunns. Hahtn
NOBEPUTE/IbHLIA MHTEPBAJ IJi JHCHEPCHH NPH JOBEPHTEJbHOH BEPO-
atHoctd &. (CM. n. 2.16 M HCXONHBIE JNaHHBE.)

3apgaua 39. B cepus u3 n BBICTPEJIOB 110 MHIIEHH Habmonald0Ch
m nonaaanui. Haltu: qosepuTesibHBIA HHTEpBal /IS BEPOSATHOCTH p
nonajaHus B MHIUeHb NpPH JOBepHTEJNbHOH BeposiTHocTH & =0,95.
(Cv. n. 2.16 ¥ HCXOAHBIE JAHHBE.) C

3anaua 40. B cepun u3 n OnbIToB CoGbiTHE A He HaCTYNHJIO
BH pasy. OnpeiesuTb YHCJIO ONLITOB 71, NPH KOTOPOM BEPXHsS AOBE-
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3anaua 41, Jlna KOHTPOJNA B3ATH 200 yanoB, coGpaHHBIX Ha
yuenuueckoM Konseilepe. Yneno yanos my, npu cOopKe KOTOPbiX
[OpONYILEHO [ ONepauii, CBEAeHO B TabJIHILY:
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HLIC AAHHbBE.)
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