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Teopus

o P*(A)=M/N -
Be pog T H OCTe VI — OTHOCVITENBEHzZIA]I YMzICTOT=
MaTtemaTnyeckaa Hayka, 11 —NCTEITAHNA
n3yyatroLas K=pas,

3aKOHOMEPHOCTH
MacCCOBbIX Cny4YaunHblIXx
ABNEHUN (CodbITUN).
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ColbbITUS U UcnbiTaHUR

« [lpeameTom NccrnenoBaHNsa B TEOPUN BEPOATHOCTEN ABNSAOTCS
coObITVSA, NOABNAOLWMECH NPWU ONPEAENEHHbIX YCINOBUAX , KOTOPbIE
MO>XHO BOCMPOU3BOAUTb HEOTPAHUYEHHOE KONMMYECTBO Pas.

« Kaxpoe ocyLlecTBrneHne 3TuUX YCNoBUM HasbIBatOT
ncnbiTaHUem(onbIT) .

Mpumepbl cobbITuiA:
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CobbiTuN

Heeso3MOXHblIe

JlocmosepHbie

v TpoucxoaaT npu I I

KaX40M lMpoBejeHnn
OlbliTa

Cny4alHbie

v' [Npoucxodsm 8
oripederieHHbIX
YCrosusx ;Ho rnpu
Kaxoom riposedeHuuU
orbima :00HU
rpoucxodsm dawe
Opyeaue pexe




3epOSITHOCTE Clny4yalHoro cobbiTus

-/

Cniy4alHbele cobbimus — 3mo cobbimus, Komophkle
fpU 0OOHUX U MEX XXe yCriogusix Mmoaym
npou3oumu, a Moeym U He Apou3oumu.

Hanpumep: cny4anHelv CoObITHEM SBNAETES
BbIMaJeHNE NATEPKU np )0
KyOuKa.
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OnbIT NOKa3bIBAET, YTO NPU MHOMOKPaTHOM MOBTOPEHUUN UCMbITAHUN
yactoTta P*(A) cnyyanHoro cobbitna obnagaeTt yCToMYMBOCTLIO.
[ToscHuMm 37O

MycTb Npu 6pocaHnn moHeTbl 4040 pas repd Bbinan 2048 pas. Yactora noseneHna repba B gaHHOW cepumn
onbIToB paBHa P*(A)=m/n=2048/4040=0,5069. lpn 6pocaHnn Ton e MoHeTbl 72000 pa3s repb ebinan 6079 pas.
CnepoBarenbHo, B 3TOM cny4vae Yactota P*(A)=6019/12000=0,5016.

HakoHel, npun 24000 BpOCaHUN TEPO MOABUIICA  — ey

712012 pas c vyactoton P*(A)=0,5005. Takum
obpasom, Mbl BUAMM, YTO Npu GonbLIOM Yucne

BpocaHn MOHETbI YacToTa nosieneHna repba

obrnajaet ycToMYMBOCTbIO, T. €. Marno qHCHO

oTnu4yaetcsa ot uncna 0,5. Kak nokasbiBaet qHCHO 1

OMbIT, 3TO OTKMOHEHNe YacToTbl oT uucna 0,5 3KCHepHMeHTaT0p . BBITA/ICHHH qaCTOTa
YMeHbLLUAeTCA C yBenuyeHnem 4ucna 6p0caHHH

ncnbeitTaHnn. Habniogaemoe B aTOM Npumepe rep6a

CBOWCTBO YCTOMYMBOCTWN YacToOTbl SABMSAETCA
o6LNM CBOMCTBOM MAaCCOBbIX CryYanHbIX
coObITWIA, @ UMEHHO, BCEra CyLUECTBYeT Takoe

YUNCJ10, K KOTOPOMY npm6nm>|<aeTc;| YyacToTa

MOSBNeHHA AaHHOrO COBBITUS, Maro ormMuasce . B}()q)(l)OH 4040 2048 05080

OT Hero npu GonbLUOM YUcrie UcnbITaHUn. 3TO

UYMCIO Ha3bIBAETCA 8epPOSMHOCMbIO COOBITUS. K HHpCOH
OHo BbIpa)kaeT 0OBbEKTUBHYK BO3MOXHOCTb :

NnosereHns codbbitua. Yem GonbLue 12000 6014 05016
BEPOATHOCTb CcobObITUA, TeM Honee BO3MOXHbIM

oKasblBaeTcs ero noaeneHue. BeposaTHoOCTb

cobbiTna A dygem obosHadaTb 4Yepes P(A). B K HHPCOH 24000 12012 0 5006
pacCMOTPEHHOM BbilLie MpUMepe BEPOATHOCTb )
nosaeneHusa repba, ovyesngHo, pasHa 0,5. I —— —_ —
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CoObITUSA

-/

Cob6bITue HasbiBaeTca O0CMOBEPHbIM, €CN OHO B
AaHHOM OnbiTe 00A3aTeNbHO A0MMKHO MPOU30UTMU;

HaobopoT, coObITUE Ha3biBaeTCA HEBO3MOXHbLIM, ecnu
OHO B J@HHOM OrbITe€ HE MOXXET MPON30UTN.

A -

[lyCTb, HANpUMep, N3 ypHbI, coagepKallen Tosb

YyepHble Wapbl, BbIHUMAIOT Luap.

Lapa — A0CTOBEPHOE coBbITUE; NO

— HEBO3MOX>XHOE COObITUE.




TecT Neo1 - TecT Ne 2

39mo cobbimue Aendemcs Halidu docmosepHoe
criyqdaltHbim? cobbimue
« A) Crnoso Ha4yuHaemcs * A) Ha ypoke

C OyK8bl «by, MamemMamuKku
yYyeHuKu oenarnu
usuyeckue
YrpaXXKHeHUs,
B)Cb6opHas Poccuu

ueparnbHble Kocmu : pym6borny He cmaHe
cyMMma ebinasuiux Ha YeMIUOHOM MUpa
HUX 0YKO8 pasHo 8: 20062

B) YueHuky 8-e0
Knacca 14 mecsues |,

C) bpocunu dse

C)[ToOKuHynu mMoHe
U OHa yrnarna Ha
«Opnay,;

Omeem: B. Omeem : B.




3agadva Ne1

[lo cmamucmuke,
Ha Kaxobie 1000
JlarmoYek
npuxooumscs 3
bpakoeaHHbIe

.Kakosa
8€POSIMHOCMb
Kynumb UCMPasHYyr
1aMmnoyKy?

PeweHue:

P*(A)=3/1000=0.0
03

BeposaTHOCTb
KynUTb NCNPaBHYIO

NaMnoYyKy paBHO
1-0.003=0.997

OTtBeT: 0.997




'3agada Ne 2

PebeHOK nmeer Ha
pykax 5 KyOuKoB C
oykBamu: A, K, K, Jl,
Y. KakoBa
BEPOATHOCTb TOrO,
YyTO pebeHoK
cobepeT u3 Kybnkos
cnoBo "Kykna"?

PeweHue: Vcnonbayem dopmy
ny Knaccu4eckom

BeposaTHocTU: P=m/n, rae n -
YNCNO BCEX PaBHOBO3MOXHbIX
SneMeHTapHbIX UCX040B, M -
YUCIIO 3rNeMEHTapHbIX UCXOAOB,
BGrnaronpuaTCTBY OLLMNX
OCYLLECTBMNEHNID COBbITUA.

Yucno pasnnyHbiX NepecTaHoBOK
ns3 6yks A, K, K, J1, Y paBHo
n=5!1121111!=1-2-3-4-51-2=60,

N3 HUX TOMNbKO OJHA COOTBETCTBYET
cnoey "kykna" (m=1), nostomy rno
Kraccu4yeckomy onpeaeneHuto
BEPOSATHOCTU BEPOATHOCTb TOrO,
4YTO pebeHok cobepeT N3 KyonKoB
cnoeo "kykna" paeHa P=1/60.

OtBeT: 1/60




Onepauuun Haa coObLITUAMMU

1. O6bLeduHeHUeM coObITU U Ha3blBaeTCH
cobbITe , COCTOSLLEE B TOM, YTO MPOM3OLLSIO
nubéo , nubo , nnbo oba cobbiTns
O[IHOBPEMEHHO. Ha A3bike Teopun

MHOXECTB €CTb MHOXECTBO, COAEPKaLlee Kak
3fieMeHTapHble UCX0Abl U3 MHOXECTBA , Tak U
3fIeMeHTapHbIe UCXOAbl U3 MHOXECTBA .

2. lMepeceyeHuem cobbLITUN M HasblBaeTCH
cobbITMEe, COCTOALLEE B TOM, YTO MPOU3OLLITU
oba cobbITMg U OOHOBPEMEHHO. Ha a3blike
TEOPUU MHOXECTB €CTb MHOXECTBO,
coaepallee arnemMeHTapHble ucxoasl,
BXOASALLNE B NEPECEUYEHNE MHOXECTB U .

3. [lpbomueononoxHbIM (U
AOMNONMHUTENBHBLIM) K COOLITUIO Ha3blBaeTcA
cobbIThE , COCTOSALLEE B TOM, YTO CODbITME B
pesyrnbTaTte 3KCnepuMeHTa He NPOU3oLLITO.
T.e. MHOXXECTBO COCTOUT U3 3NIEMEHTapHbIX
NCXOLO0B, HE BXOAALLMX B .

4. JonosniHeHUeM cobbiTUA OO0 HasblBaeTCH
cobbITHe, cocToSALLEE B TOM, YTO MPOU3OLLIIO
cobbITUE , HO He npousowwno . T.e.
MHOXECTBO COAEPXKUT NIEMEHTapHbIE
NcXoabl, BXoAsLWMe B MHOXECTBO , HO

He BXOASLUME B .

FVFVFV iV UHTED v swrrwve s
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BepoATHOCTbL CyMMbI
COObITUMN

« Teopema CnoXeHUst BEPOSATHOCTEN
HECOBMECTHbIX COObITUIA;

P(A+B)=P(A)+P(B)

« Teopema CnoXXeHusi BEPOSTHOCTEN
COBMECTHbIX COObITUN:

P(A+B)=P(A)+P(B)-P(AB)
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=== Teopema YMHOXeHusA
= BepoATHOCTEeN OnAa
=== He3aBUCUMbIX COObITUMN

==

P(AB)=P(A)P(B)
Pl 4)=PA)PA). )




TeopemMa YMHOXeHHUA
BepodATHOCTEeU Ansa
3aBUCUMbIX COObLITUMN

P(AB)=P(A)P(B/A)

[pe - YCI10BHadA BEPOATHOCTb
NosiBNieHNa coObITUS B, npn ycriioBun
YyTo NoSABUIIOCL CoObITME A.

dd.4)= A4 A4 44) 24 444
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Popmyna llyaccoHa

M(X) =D(X) = A

m -\
Pug ® 4 €  =Pyu())
m!
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D - BEOATHOCTb HACTYIUICHIA COOBITIA A ’
[pu yenomip— 0 n— o
A=np (A<10)

e




Popmyna bepHynnu

m m n-m

Pma=C, p q

I9I(¥

W
)

P -BEPOATHOCTb HACTYIUIEHHA COOBITIA A
M - YFICT0 HACTYTUICHE cOOBITIA A
1l - YTICTIO HCTBITAHHE

q=1-p




E PeweHune: Nveem cxemy
. BepHynnu ¢
napametpamu p=7/100=0,07
(BEpPOSATHOCTb TOrO, YTO

'1 3agaya Ne3

N3 n aKKyMynaTopoOB aKKyMynaTop BbIMAET U3
CTpoS), n=5 (4ncno

3a roj nenbiTanuin), k=5-3=2(4ncrno

XpaHeHns k BbIXOAUT «yCMexoB», HencnpaeHbIX
aKKyYMYATOPOB).

n3 cTtpod. Haypady ot
BbI6Mpa}0T m aKKymyn ncrnonb3oBatb hopmyry

BepHynnv (BepoATHOCTb
ATOPOB. Ol'lpeﬂ.eﬂ UTb TOro, YTO B N UCMbITAHUSX
- BepOFITHOCTb TOro, 4To cobbiTne npounsonget k pas).
J cpep,m At Pn(k)=Ckn-pk-(1-p)n—k.

[Mony4aem
NCMNpaBHbIX.
P5(2)=C25-0,072-(1-0,07)5-

2=513121.0,072-0,933=0,0394.
n=100.k=7,m=5 |=3.
OtBeT: 0,0394




JlokanbHaga popmyna
Jlannaca

B (k) = i ””]

\j npq A JRPq

-BEPOSATHOCTb MOSIBIIEHUS] ' ‘

coObITNA POBHO pa3

Npu He3aBUCUMbIX
UCMbITAHUAX, P - BEPOSATHOCTb
nosiBNeHns cobbITua npu
OAHOM UcCMbITaHUK, .g=7-p

wwwv. tvourebenok . v



[ 3agadva Ne4

| i
BbluncnutenbHoe
YCTPOUCTBO COCTOUT U3
1000 anemeHTOB,

paboTatowmx

arnemMeHTa 3a CMEHy
paBHa p. Hantu
BEPOATHOCTb, YTO 3a
CMEHY

OTKaXXyT M 3SIEMEHTOB.
p=0,024 m=6.

He3aBUCUMO ApYr OT
apyra. BepoaTHocTb
OTKasa Kaxaoro

PeweHue: Vicnonbsyem n
OKalnbHYK TeopeMy
Nannaca:
Pn(k)=1npg——-\¢(k—npnp
q———v).

3aecb n=1000,k=6,p=0,02
4,9=1-p=0,976, 3Ha4yeHUs
dyHKUMN @ BepyTca

N3 Tadbnuupbl.
[NoacTasnaem:

OtBeTt: 0,000084




