Teopunsa BepoATHOCTEN

Pagtok J1.E., TepnyroB A.®. «Teopu4
BEPOATHOCTEN U ClNyYauHbIX NPOLIECCOBY,
1988

MarasmnHHukoB J1.. «Kypc nekuun no
Teopun BeposiTHocTen», 1989

HasapoB A.A., Tepnyros A.®. «Teopus
BEPOATHOCTEN U ClNyYauHbIX NPOLIECCOBY,
2010



IIox coObITHEM MBI OyJIEM MMOHUMAaTh HEKOTOPBIM (haKT, KOTOPHIH
MOJKET UMETh HUJIA HE UMETH MECTO.

Bce coObITHMS MOXKHO pa3e/iuTh Ha JIBE OOJBINME TPYIIILI —
COOBITHS IeTEPMHHHPOBAHHbIE U COOLITHS CJIy4daiiHble.

HeTepMUHHAPOBAHHBIMH Ha3bIBAIOTCS COOBITHS, KOTOpPBIE IIPH

JTAHHOM KOMIUIEKCE YCIOBHS JIMOO BCET/la HACTYIAIOT, JIMOO HUKOT/A
HE HACTYMAIOT

CiydaiiHbIM coObITHEM OYJIeM HazbiBaTh JTIOOOH (paKT, KOTOPLIH
MOJKET HACTYNHUTh WM HE HAcTymuTh. CllydaiiHble cOOBITHS OyJeM
0003Ha4YaTh OOJIBIIMMHU JIATUHHCKUMU OyKkBaMu, Hanipumep, A, B,C 0 .

Cpenu Bcex cOOBITHH BBIJCINM JIBa KpaiiHUX.

CoObiTHE (2 Ha3bIBa€TCS JHOCTOBEPHBIM, €CJIM OHO HACTYIIacT B
Ka>kKJIOM OIIBITE.

CoObiTHE & Ha3bIBAaCTCS HEBO3MOYKHBIM, €CJIA OHO HE HACTYIIACT

HHU B OJJHOM OIIBITC.



['eomeTpudeckass UHTepIpeTaus CoOOBITHS
IIycth U3 HEekoTOpoOit obmacTu €2 Hayaady BHIOHMpaeTcs Touka. Ecim
Touka OyJeT BbIOpaHa W3 HeKoTopod obOmact A, TO cUHUTAETCS, UTO
HacTymmio cobbitTre A. Cama oOmacTh (2 SIBIIETCS B ATOM cCiydae

HOCTOBCPHBIM CO OBITHEM.



1. CaenoBanue coOBITHIL

I'oBopsiT, uro coOwbiTHe A BiICYET COOBITHE B, UTO
oOo3HavaeTcd Kak Ac B, eclli IpH HACTYIUICHHUH COOBITHS A
o0s3aTeIbHO HACTYyIIaeT U COObITHE B.

Ecmm AcB u BcA, To codnitust 4 UM B Ha3BBaAIOTCH
PaBHBIMH, 4TO 0003HaUaeTcsa Kak A =B.

IIo omnpegeneHnio OyJaeM mojaraTb, 4YTO UL JIIOOOTO

CIIyYaHHOTO COOBITHS 4, IMEET MECTO COOTHOINEHUE Jc A< Q.



2. CymMmMa coOBITHIA.
CyMmoit coOrTuii A 1 B Ha3bIBaeTCs TaKoe COOLITUE
C=AN B,
KOTOpOE HACTYIaeT TOrJa, KOIjJla HacTymaeT XOTs OBl OJIHO U3

coOpITuii A i B.

AUB

['eomeTprueckas HHTEPIIPETAIUS CYMMbI COOBITHH



Cﬂyqaf/'mme COOBITUSI  HA3BIBAIOTCS HecoemecmHubuimu, CCIM B
paccMaTpuBacMOM OIIBITC OHM HEC MOI'VT HpOHBOfITH OJHOBPCMCHHO.
Coemecmnpie COOBITUS MOI'YT HpOHBOfITH OJHOBPCMCHHO.

Ecim coObitusi A M B HeECcoBMeCTHHI, TO MX cymMmy ( OyjaeMm
0003Ha4YaTh TaK
C=A4A+8B.
JUIst cyMM KOHEYHOTO WM CUETHOIO umcia coObITuil A,, i=1,2.K

Oy JIeM IIPUMEHSTH 0003HAUCHUS
CleIAi? CZlXIAf> C:|X|Ai
i=1 i=1 {

JUISL IIPOU3BOJIBHBIX COOBITHHM K 0003HAUYCHUS

C:Zn:A,., C:i/li, C=>4
i=1 =1

H

AL TTOITApHO HECOBMCECTHBIX COOBITHH.



CoOnITHu Az. HAa3bIBAIOTCA MOIIAPpHO HECOBMECTHBLIMH, CCJIN

AN A, =0 must mobex i # j. llpuMep MOMApHO HECOBMECTHBIX

cOOBITHM IIPUBEJICH Ha PUCYHKE.

O

FCOMCTprIquKaﬂ HHTCPIIPCTALUA ITOIIAPHO HCCOBMCCTHBIX COOBITUH



3. IIpousBeneHne coObITHIAL
 IpousBencuuem coObITul A U B Ha3bIBaeTCs TaKOE COOBITHE
C=AN B=AB,

KOTOPOC HACTVIIACT TOI'Ja, KOI'ZId HACTY IIAIOT o0a cobrITug A u B.

Ecmu , TO COOBITHA 141 Ha3bIBalOTCA HECOBMECTHBIMH.

I[J'ISI ITPOU3BCACHHS KOHCYHHOI'O HJIM CHCTHOI'O HHCJ]IA cOOLITUH

Al B=O A B

OyJIeM IIPUMEHATL 0003HAUCHUS

C=0A4, C=04, C=iA.



4. BerauTanme coOLITHI.

PasnocTeiO cOOBITUN A 1 B HasbIBaeTCd TaKoe COOBITHE

C=A4\B,
KOTOPOE HACTYIAaEeT TOT /1A, KOria HacTyIaeT COObITHE A M HE HACTyHaeT
COOBITHE B.
CoOrITHE

A=0\4
Ha3bIBACTCA IMPOTHBOIIOJI0KHBLIM coopITuo 4. Ono HaCTYyIIaCT TOI'A,

Korjia coObITHE A HE HACTYIIAE€T, U HAa00OpoT, eciiu A Hactymaer, To A

— HC HACTVYIIAcCT.



AB

['eomeTpryeckas HHTEpIIpETAINS Pa3HOCTHA COOBITUM




FCOMCTquCCKaﬂ HUHTCPIIPCTAllUA ITPOTUBOIIOJIOKHOT'O cOOBITUSA



5. IlostHasi rpynna coObITHIA.

['oBopsiT, cobbitust A, A4,,0 .4 oOpazyioT mnoJHYH TpYHILY

cOOBLITHI, eCIU

M 4 =Q.

i=1
Ot coOBITHS 00pa3zyIOT MOJHYIO TPYIINy MOMapHO HECOBMECTHHIX
COOBITHH, ecIn
7
1. )} 4, =Q,
i=1

2. 4K A,=D, nog moOkIX i # J,

7
TO €CTh ZAi =Q.
i=l1



MHOKECTBO COOBITHI paccMaTpPHUBACMOIO OIIbITa, OJHO W3
KOTOPBIX B pe3yibTaTe ONBITa O0S3aTCIIBHO IPOUCXOIWUT, a
moOOBIe JIBA W3 HHUX HECOBMECTHEHI, HA3EIBACTCSI MHOKECTBOM
3JIEMEHTAPHBIX COOBITHIl, a Kaxgoe CcoOBITHE U3 DTOIo
MHOKECTBA HA3BLIBACTCS 3JI€MEHTAPHBIM COObITHEM

PaBHOBO03MOKHBIMH 3JIEMEHTAPHBLIMH OyJIEM CUMTATh TaKUC
COOBITHSI, mO0OEC W3 KOTOPHIX He O0lajaeT HHUKAKHM
IMIPEUMYIIIECTBOM MOSIBIBITHCS Hallle APYTHUX IPH MHOTOKpPaTHBIX
IOBTOPCHUSIX UCIILITAHUS

DJeMeHTapHBIC COOBITHS, IIPU KOTOPEIX HACTYIIACT COORITHE A,
Ha3BIBAIOTCSI BIIEMCHTAPHBEIMUA COOBITUSIMMU,

OJIaronpUATCTBYIOIIHMHA COOBITHIO A .



Hpumep 1. OnbBIT COCTOUT B HU3BJICUCHUU HayraJl U3 KOJOIbI OJTHOM

kapThl. PaccMoTpum coObITUS:
A = nosiBnenue ty3a nrobol mactu, B = nosiBleHUe IUKOBOU KapThl,
C = nukoBas fama, [D = OyOHoBas Kaprta, £ = OyOHOBBIH TY3.
HazoBure HEBO3M OXKHBIE, COBMECTHBIE, HECOBMECTHHIE,
SIEeMEHTApPHbBIS, ONAroNpPUSTCTBYIOINE COOBITHSL.

IIpumep 2. Ilycts coObiTue A — npu OpocaHUM KOCTU Ha BepxXHEU

I'padHu BBIIIAJIO YCTHOC YHCJIO OYKOB, coObpITUE B — I[IPHU 6pOC{:1HI/II/I

KOCTH Ha BerHeﬁ I'PaHHA BbIIIAJIO HC MCHCC 4 oukoB. HazoBure

coonrtus (A + B), AB, cobbrtue A .

Ecnu coonrtusg A u B HecoBMecTHRIE, TO cOObITUE AB — HEBO3MOKHOE



AKcuoMaTu4eckoe ornpeesieHle cJay4aiiHoro coobITHS

IIycTh IIpH 3alaHHOM KOMIIIEKCE YCIOBUM IIPOU3BOJUTCA HEKOTOPHIH
OIBIT, PE3YJIBTATOM KOTOPOTO MOXKET OBITH JOCTATOYHO OOIIBIIOE YHUCIIO
Pa3IMYHBIX MCXOJOB, HA3BIBAEMBIX 3JIEMEHTAPHBIMHU HMCX0JaMH WIIH
3JIEMEHTAPHBIMH COOBITUSIMH.

IIpoHyMepyeM Bce BO3MOXKHBIE DIIEMEHTapHBIE UCXOJbl OIBITa U k-H
13 HUX OO03HAYUM O, .

O0603Ha4UM MHOKECTBO

Q={0,,0,0 }

BCEX DIIEMEHTAPHBIX UCXOJIOB OIIBITA.

MHoxecTBO €2 Ha3bIBaeTCs INPOCTPAHCTBOM BIIEMEHTAPHBIX HCXOJIOB

WM IIPOCTPAHCTBOM SIIEMEHTAPHBIX COOBITHIA.



CaydaiinbIM coO0biTHeM 4 HazbIBaeTCs HEKOTOPOE ITOAMHOMXKECTBO
IpocTpaHcTBa (2 pIIeMEHTapHBIX COOBITUH, HO HE BCIKOE IO MHOKECTBO.
Boiiee TouHO KJ1acc 3TUX MMOJAMHOXKECTB Oy JIET OIIpeIe]IEH HIKE.

B wactaoctn, Ac B, ecitu Vo € A MOXHO yTBepXJaTh, YTO ® € 5.
PaBeHcTBo ciryualHBIX cOOBITUM 4 = B BBIIOJHSETCS TOTAAa U TOJIBKO
TOI'Ia, KOTJ[a UMEIOT MECTO COOTHOIIIEHUS

vnedeooneb.

I[J'ISI IIPOTUBOIIOJIOKHBIX COOBITHH MMEIOT MeCTO TaK Has3bIBaeMBIE

¢popmMy bl IBOMCTBEHHOCTH

At: Zt)

4=l 4,

- =<

~ =



Hoka3zartebcTBo.
B cwiy ompejeneHuss TPOTHUBOIIOIOXKHOTO COOBITHS STH (POPMY JIbI

MOKHO 3anucaTb © Tak: o \B 4 =0 @\ A4), Q\0 A4 =0 (Q\ 4).

Jlst iepBoit hopMyIIbI IMeEeM:

weQ\lA Coegl A SV, ¢A SVE,0e(Q\ 4).

AHaAJIOTHYHO TOJIyYaeTcs U BTopast (popMyJia.



Hpeﬂe.rl NnocJjIeJOBaTeJIbHOCTH CJIYY aliHbIX COOBITHIi

HyCTb HMCCTCS ITOCJICAOBATCIIBHOCTD CJTyllaf[HbIX COOBITHH 141 > A2 P

BerHHM npeaejaomM MnodJIca0BaTC/IbHOCTH COOBITHH An Ha3bIBACTCA TAKOC cnyqaﬁﬂoe

CO6LITHC, KOTOPOC HACTYNIaCT TOoraa, KOrzla HaCcTYyIIaCT OSCKOHEUYHOES YHCJIO COOBITHH H3

IIOCJICIOBATCIIBHOCTH An. OGo3HauaeTcs Kak [1m Sup An.

7—X0

B TCOPCTHKO-MHOKCCTBCHHOM CMBICJIC 3TO O3Ha41acT
we limsup A <3k k,,...k ..o Vnoed .

2—X0

Huxxuum npeaejiomM IocJiICAO0BaTCIbHOCTH COOBITHH An Ha3bIBACTCS TaKOC cnyqaﬁﬂoe
CO6BITI/IC, KOTOPOC HACTYIIACT TOT'Ja, KOI'Ja HACTYIIAIOT BCC, KPOMC, KOHCHHOI'O YHCJIA,

COOBITHA M3 MOCIIENOBATEIILHOCTH An. O6o3HavaeTcs kak 11m 1nf Aﬂ.

R—>00

B TCOPCTHKO-MHOKCCTBCHHOM CMBICJIC 3TO O3Ha4acT
welmmt A &In,Vkzn,oe A

#—I00
Ouesmano, uto 1tm mnf 4 < lim sup 4 .

»—0 »—X0
Ecmm  lim inf A}g = lim sup A}g, TO TOBOPAT, 4YTO CYIICCTBYCT IIPCACIT
»—¥00 »—00

MOC/ICIOBATE/IBHOCTH CITYYAWHBIX COOBITHH An: lim An = lim 1nf An = lim Sup An.

2—X0 7—X0 7—0



Teopema 1. UMeroT MECTO paBEHCTBA

liminf A =[N A, limsup A4 Sl A .

R—>0 n=1k=n H—>0 n=1k=n

JlokazarenbcTBO. /14 lim lan COIJIACHO OIIpeICIICHUIO UMeeM

H—>c0

we lmint A & dn,Vi>n,oe A< dn, a)em A &

H—>0 =A

@weMNA

n=1k=n

I[JBI 11m SUup A COIJIaCHO OIIPEACIICHUIO UMEEM

H—>0

o€ lmsupAd <3k k.. .k, .—>0,VnoeA,

A—>0

Tax xax qIg 1000r0 § HaljeTcs Takoe k > S, uro O)EA

ni= Ak HO 5TO COOTHOIIEHHE BEPHO V S, mostomy () E 0 0 A
k=5

s=1 k=5

TeopeMa JAOKAa3dHa.



Teopema 2. Ecu cymectsyer lim A | 1o cymectsyer lim Z

R—>0 R—»0

Jlokaszarenpcteo. Tak kak cymectByer mpeaen lim A |

H—>c0

pemonnsercs pasencteo liminf 4 =limsup 4 , xoropoe B

R—>0 H—>0

CHJIy TCOPEMBI | TIepenuimneM B BHAC i A =0KA .
n=1k=n n=1k=n

ITo ¢opmMyaaM JBOMCTBCHHOCTH UMECM

i N A =08A=liminfAd, §0A4 :Z

n=1k=n n=1k=n H—0 n=1k=n

limsup 4 .

H—>0

Tax xak liminf A =limsupA4 ., to cymecrsyer

H—»0 H—>»0

lim A =liminf 4 =limsup 4 . Teopema noxasana.

oo H—>0 1—>0
143



MoOHOTOHHBIE IM0CJIEI0BATEILHOCTH
IlocnemoBaTeIBHOCTD CIIY JaWHbIX COOBITHA An Ha3bIBACTCA

MOHOTOHHO Bo3pacTaomieili (o0o3HavaeTcs An T), €CIIH
Vn,A cA .
H n+l

IlocnemoBaTe IbHOCTh CIIyH4alWHBIX COOBITHM 4, Ha3bIBACTCS

MOHOTOHHO YyObIBawinell (obo3HavaeTcs An \L), €CIIH
Vn,A cA.
n+l "

Teopema 3. JLms MOHOTOHHO BO3pacTaroIIei
IIOCJICJOBATCIbBHOCTHA CIIYUYaMHBIX COOBITHM CYINECTBYET IIPEC]I

IimA =0 A4 . Tt MOHOTOHHO y OBIBAIOIIEH

n—»c0 n=1

IHOCICA0OBATC/IIBHOCTH CJIIY JalHBIX COOBITUM CYHICCTBYCT IIPCACII
limA =0 A4 .

H—>c0 n=1



JokaszarenscTBo. IlycTh An T, TOrAa B CWIY MOHOTOHHOTO

BO3PACTAHHMS TOCJICAOBATCIBHOCTH CIy4aiHbIX COObITHiT A |

MOJKHO 3armucars N A =AF {w A } i A :@OAJC.
=n+l k=1

k=n k=n+1

Ho TOTAa BBITIO/THACTCS PaBECHCTBO

limsupA =08 A=0KA=0A.

A—>»00 n:]_ k:n n:]_ k:]_ k kzl k

C Ipyrou CTOPOHBI A=A 5| ITOSTOMY
k=n

H—>c0

lmintf 4 =00 A = i | A , cnexosarenbHO
n=1%k=n

n=l1

limint 4 =limsup 4 —I | A =lim A .

n—>00 n—>00 R—>c0

A MOHOTOHHO BO3PACTAIOIHUX HOCHGZ{OB&TGHLHOCTCH TCOPCMa JJOKA3aHa



[ycte A \l«, TOrAa  CHJIy  MOHOTOHHOTO  yYOBIBaHUS

MOCJICAOBATCIPHOCTH CIIYYAMHBIX COOBITHU A,, MOXKHO 3aIUCAaTh

@)A = A wnosromy limsup A =0 A —M A

=n R—0 n=1k=n
C Japyroi CTOpPOHBI, OISTh-TAKH B CHJIY MOHOTOHHOI'O
yOBIBaHUSA ITOC/ICAOBATCIBHOCTH CAYYAHHBIX COOBITHH A :

n

m A=A { } 1 A = | | A,
_n+1 k=n+1
Ho TOTAA BBITIOTHACTCS PABEHCTBO
liminf A =00 A =004 =04, CIICI0BATEIIBHO,

H—>0 n=1k=n n=1k=1 k=1

limint A =limsup 4 —N A =lmA4 .

1—>00 n—>00 R—>0

Teopema gokasaHa.



CaencrBue. 11 HIKHEr0 W BEPXHEro IMPEAEIIOB

MOCIEIOBATEIbHOCTH COOBITUM HMMEIOT MECTO PaBEHCTBA

limint A —hm{l A } limsup A —llm{I A }

H—>0 H—>0 =n H—>0 n—»0

JlokazarenbcTBO. Tak  Kak

IOCJICAOBATCIIBHOCTH

B = {‘@) A }T u(C = {‘@J i }xl« MOHOTOHHbIE, TO

<0

_A >—hmB —@33

R—>00

lim

H—>0

@j @OA = limint A4 |

n=1 n=1k=n —0

lim{‘ﬁ f=hmC, —@oC —@O@OA =limsup 4 .

H—>0 — R—»0 n=1%k=n H—»0

CnencrBue 10Ka3aHO.



IIpocTpaHcTBO CaIyHallHBIX COOBITHIAL

Knmacc /' MOJAMHOXKECTB IMPOCTPAHCTBA DIEMEHTAPHBIX COOBITHM (2

Ha3bIBacTCiA G -anre6p01>’1, CCJIN BBIIIOJIHCHLBI CIICAYIOIIMHUC Y CIIOBHL.

1. Qelt, DekF.
2. Fcmm AeFuBeF,10 A\BekF'.
3.Ecm AeF, 0o AeF.

4. Ecm A eF,1ol| A eF,aTaxke | 4 eF.

i:l 1:].
HO,I[MHO)KCCTB& Kjacca ' Ha3bIBaIOTCS H3IMECPpHMBIMM.

H3mepuMbie IMOAMHOXKeCTBa A € /1 IpocTpaHCTBa BIIeMEHTapHBIX

coObITHII (2 Ha3BIBAIOTCH CJAYYAMHBIMH COOBITHSIMH, a IIapy {Q,F }

Oy ZIeM Ha3bIBaTh MPOCTPAHCTBOM CJIYHYAHHBIX COOBITHIL.



Kiaaccnueckoe OoIIpeac/ICHHUEC BEPOATHOCTH.

Kiaccudeckoe OLIPCACIICHUC BCPOATHOCTH OCHOBAHO Ha IICPBUY-
HOM, HC (bOpMaJII’I?)yeMOM, WUHTYWUTHUBHO OYUYCBUJIAHOM IIOHJATHU PaBHO-
BO3MOKHOCTH JJIEMCHTAPHLIX COﬁbITI/Iﬁ, KOTOPOC OTpaxacT, B OIIPC-
JCICHHOM CMEICJIE, CUMMCTPHIO B ITIOABJICHHUHA 3JICMCHTAPHBIX CO6BITPII>1,

NMCHHO 5Ta CUMMCTPHA U o0ecIIeUnBacT UX PaBHOBO3MOKHOCTD.



IIycTh IpOCTPaHCTBO »JIeMEHTapHBIX COOBITHHA — {2 KOHEYHO, TO
eCTh
Q= {0)1,002,@ =®n}
1 BCE DIIEMEHTapHBIE COOBITHS PABHOBO3MOKHEL.
IIycte HekoTrOpoe ciydakiHoe coObiTHe A C (2 COCTOUT U3 m
3JIEMEHTapHBIX COOBITHI, TO €CTh
A= {(Dil 0,0 o, }

BepOHTHOCTbIO CJIY JaHOTO COOBITUSI A HazbIBaeTCs BeIUMUMHA

P(4)=",

n
TO €CThb OTHOHIICHHUC 4YHCJIa HCXOJ0B OIIbITA, 6J'IaI‘OHpI/I}ITCTByIOH_IHX
HaCTYILICHHIO coOpITus A K O6I[I6My dUCIIY BCCX PABHOBO3MOJKHBIX

HCXOH0B OIIbITA.



3anava 1. OnHoBpeMeHHO OpocaroT ABa Kyouka. Kakopa

BEPOSITHOCTb, YTO HAa BEPXHUX TIPaHIX  BbINAAET
OIMHAKOBOE YHUCJIO OUYKOB?
3anauda 2. OnHOoBpeMeHHO OpocaroT ABa kyouka. Kakoe

COOBITHE BEPOSTHEN: HA BEPXHHUX I'PAHSIX BHINATET 8 OUKOB
UIN 9 OUKOB?



I'eoMmeTpnyeckoe orpe/aesieHue BepOSITHO CTH.

IIycTh mpoCTpaHCTBO BIIEMEHTApHBIX COOBITHI (2 IPEACTaBISIET CO-
OO HEKOTOPYIO OIrpaHHYCHHYIO 3aMKHYTYIO OOJIacTh TOYEK Ha ILIOCKO-
CTH.

OIIBIT 3aKIIIOYaeTcsl B TOM, YTO U3 STOH 00JIacTH Hay Jady BHIOHpacT-
¢ Touka. Be1OOp moO0H TOUKH W3 IIPOCTPAHCTBA BIIEMEHTApPHBIX COOBI-
THHA PaBHOBO3MOKEH.

IIycTh cnydaitHoe coObiTHe A 3akimrodaeTcs B TOM, YTO BBIOpaHHas
TOYKa IpHUHAIICKUT o0nacTu A < Q.

BCpOHTHOCTBIO CquaﬁHOFO coOBITHS A Ha3bIBaeTCs BEIIMIMHA
S(4)

P(A)—S(Q),

rae S(A) m S(Q) — mwromaau >Tux o0JacTei.



Ecnmu oGnacts 2 TpEXMeEpHas, TO BMECTO IDUIOMAJU CIIeayeT OpaTh
00BEMBI ATUX OOJIacTEM, a B OJHOMEPHOM ClIy4ae — pPacCMaTPUBAOT

HJJIAHBI COOTBCTCTBYIOIIUX OTPE3KOB. B O6HleM CJIydac IMInyT

P(A) = mes(A)
~ mes(Q)’

rjae mes(.A) u mes((2) — Mephl (JJIMHBL, IUIOIAIH, 00ObEMBI U TaK Jajee)
ATUX 00JIacTeN.

O4eBUAHO, UTO HTa BEPOITHOCTL IIPOIOPIMOHAIILHA  JUIMHE
(rororma g, oO0beMy) OOJacTM @ M He 3aBUCHUT OT ee¢ (hOpMbI U
PaACITOIOKEHUSL.

Jajaya. Ha 1mmaxMaTHYIO JIOCKY Hayjady OpollleHa MOHETa, JUaMeTp
KOTOPOU BJIBOE€ MEHBIIE CTOPOHBLI KAXKIOTO U3 KBAJIPATOB IIAXMATHOU
H0CcKU. KakoBa BEpOATHOCTH TOT'O, UTO MOHETA OKAKETCS IIOJIHOCTHIO Ha
YEPHOM I10J1€?



CrarucTuveckoe onpe/ieieHlIe BEPOAITHOCTIH.

CTaTUCTHYECKOE  OIPEJICICHAE  BEPOSITHOCTA  OCHOBAHO  HA
OKCIEPUMEHTAILHO YCTAHOBJICHHOM (pakTe — Tak Ha3bIBa€MO
YCTOMYHMBOCTH YaCTOT.

[IycTh B pe3yibTare OIBbITa MOXKET HACTYIUTH WJIM HE HACTYIIUATE
HEKOTOPOE cy4daiiHoe coObITHE 4.

[IycTh BTOT ONBIT IOBTOPEH 7 pa3, B KOTOPHIX coOwbiTHE A
HACTYIIWIO m Ppa3, a B m—m IHOBTOPEHUAX HE Hacrynaio. lorxaa

BCJIMYMHA

h(n)="

n

Ha3bIBACTCS YaCTOTOM HACTY IUICHHU cOOBITHA A B CCPHHU U3 71 OIILITOB.



h(n)=m/

,K-:f?'.
n
60 80 100



9KCHCpHMCHT&J’IbHO IIOATBCPKACH TOT (baKT, qTo € VBCJIHUCHHUCM
yuciia /1 OIbBITOB B CCPHH YHaCTOTa «CXOIUTCHI» K HGKOTOpOﬁ BCJIMUUHC,

OJTHO3HAUHOM JUISI paccMATpHBAacMOro ciyuaitHoro cobwrrust A. Dty
BEJIMUMHY HAa3bIBAIOT CTATHCTHYECKOH BePOATHOCTBHIO CIYUYalHOIO

cobbrrust A .

3aMeueHO, UTO 4eM OOJIbIIC HCIBITAHUN IPOBEACHO, TEM MCHBIIE
OTKJIOHCHHE YaCTOThI OT BEPOATHOCTH.

boinee Toro, B TeX cCiaydasx, KOrja HIPHMSHHMO KJIaCCHUSCKOE
ONPENCIICHUE BEPOSTHOCTH, ATO KoJI€OaHHUE YaCTOTHI IMPOUCXOIUT OKOJIO
BEpOSATHOCTH. llosTOMY 3a UHCICHHOS 3HAUYCHHE BEPOSTHOCTH IIpU
OOJIBIIOM UYHCJIC OJHOPOJHBIX HE3aBHUCHUMBIX HCIBITAHUH IPHHHUMAIOT
YacTOTY COOBITHS A.

Ha craTucTHUECKOM OIPENCICHUH BEPOATHOCTH OCHOBAHA, KOHIICTIIHUA
Puxapna Muzeca. CoritacHo Mu3ecy, Tak Kak IIpH YBEJIMUCHUH UHCIIa
OIIBITOB YaCTOTA BCE MEHBIIE OTJINYACTCA OT BEPOSITHOCTH, TO
BEPOSITHOCTH MOKHO OIIPEACIIUTH CIASAYIOIUM 00pa3oM: BEPOSITHOCTD

. m
P = lim— (71 — UuCIIO ONBITOB, 771 — YUCIIO MOSBJICHUM COOBITHS).
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Ilapanokc beprpana

beptpanoM Obla mOCTaBlICHA caecAyromas 3azada. B kpyre
HayJady BeIOMpacTcs xopaa. KakoBa BEpOSTHOCTB TOTO, UTO €€
AIMHA OOIBINE JJIUHBI CTOPOHBI MPABUIBHOTO, BIIMCAHHOTO B
3TOT KPYT, TPCYTOJIbHUKA

Y4EHBIMH TOTO BPEMCHHM OBLIA OPEAJIOKCHBI TPH BapUaHTA
3HAUCHUH OTOM BEPOATHOCTH. P(A4)=1/3,P(4)=1/4,P(4)=1/2.
OmHOro OTBETAa TaK MOAYYCHO W HE OBLIO, TMO3TOMY 3TO U
Ha3bIBACTCS — «MapagoKc beprpanay.



