OnpepneneHne BEPOATHOCTHU



O Teopun BEPOATHOCTEN

e «CywWeCcTBYHOT TPU BUAOA NXKU: NTOXDb,
Harmnas fnoXb U cTaTUCTUKa». JTa ppa3a,
npununcaHHasa Mapkom TBeHOM
npemMmbep-MMHUCTPY BenukodputaHum
beHpgxamuny [luspasanu, Hennoxo
oTpa)xaeT OTHOLUeHue 6OoNbLUMHCTBA
K MaTeMaTU4eCKUM 3aKOHOMEPHOCTAM.



[lapagokc Mmane4nkKa 1 eBOYKN

o OTOT Napagokc ObIN Takke NpeanoXXeH
MapTuHomM "'apaHepom n hopmMynmnpyeTcs Tak:
«Y muctepa Cmuta gBoe geten. Xotda bbl ognH
pebeHOK — Manbiuk. KakoBa BEPOATHOCTb
TOr0, YTO U BTOPOU — TOXE MaNbYnK?»

« Kazanocsb bbl, 3aga4a npocta. OgHako ecnu
Ha4yaTb pa3dupartbecsi, ObHapyXMBaeTCcH
NoOonbITHOE OOCTOATENBCTBO: NPaBUIbHbLIN
OTBET OyaeT OTnMYaTbCsl B 3aBUCUMOCTH
OT TOro, Kaknum obpasom Mbl bygem
NOACYNTbIBATb BEPOSAITHOCTL Nosia Apyroro
pebeHkKa.



[lapagokc Mmane4nkKa 1 eBOYKN

BapuaHTt 1

PaccMoTpuM BCe BO3MOXHbIE KOMOMHALIMN B CEMbSIX
C ABYMS OE€TbMU:

— J[leBo4ka/[leBo4ka

— [eBo4ka/Manb4unk

— Manbuuk/[eBoyka

— Manbuuk/Mane4uk

BapwvaHT geBo4yka/neBodka HamMm He noaxoauT

no ycnosuam 3agayu. [oatomy ans cembn MUCTepa
CMunTa BO3MOXXHbI TPU PaBHOBEPOATHbLIX BapuaHTa —
a 3Ha4uT, BEPOSATHOCTb TOr0, YTO ApYyron pebeHoK Toxe
OKa)keTcsl Marnb4mnkom, coctaBsnseT vs. IMeHHO Takow
OTBET 1 AaBasn cam [[apgHep nepBoHavansHo.



[lapagokc Mmane4nkKa 1 eBOYKN

BapuaHT 2

[MpeactaBum, YTO Mbl BCTpevaemM muctepa CmuTta Ha ynuue, Korga
OH ryngeT ¢ cbiHOM. KakoBa BEpOATHOCTb TOro, YTO BTOPOW
pebeHoK — ToXe MarnbdnKk? [NocKoNbLKY Non BTOPoro pebeHka
HMUKaK He 3aBUCUT OT rosa rnepBoro, 04eBNOHbLIM (U MPaBUNbHLIM)
OTBETOM ABNAETCA V5.

[Toyemy Tak nponcxoauT, Bedb, Ka3anock 6bl, HUYEro He
N3MEHNINOCL?

Bce 3aBMcUT OT TOro, Kak Mbl MOAXOAMM K BONPOCY Noac4yeTa
BeposATHOCTU. B nepBomM crnyvae mMbl paccmaTpuBanu Bce
BO3MOXHble BapunaHTbl ceMbk CmuTa. Bo BTOpOM — Mbl
paccmaTpuBanu Bce ceMbMy, noanagatoLme nop oobssatenbHoe
yCroBue «JormkeH ObITb 0AMH Manbvnk». PacyeT BepoATHOCTH
nona BTOporo pebeHka Berics ¢ 3TMM YCIoBMEM (B TEOpUU
BEPOATHOCTEN 3TO HA3bIBAETCS «YCITOBHAsA BEPOATHOCTb»), YTO U
NpUBENO K pe3ynsraTy, OTINYHOMY OT NEpPBOro.



3apada kapanepa ge Mepe

[1pn YeTblpexKpaTHOM
bpocaHnn urparnbHOM
KOCTU YTO
MPOUCXOAUT YaLle:
BbiNaAeT LUecTepkKa
X0Ts1 6bl O4WH pa3
UMK XKe LLecTepka He
NOSABUTCH HU pa3sy?

OTa ogHa U3 Tex 3agad , C
KoTopbiMUW KaBanep ge Mepe
obpaTtuncs K b.lNackanio B
Hagexne ysHaTb BbIUrpblLLUHYO
cTpaTervio.

PelleHne 3apayn kaBanepa ae Mepe




PeweHne 3aaayn
KaBanepa ae Mepe

[pn YeTblpeExXKPaTHOM

Ha KaxXgon U3 YeTbipex KOCTEN MOXET

6pocaHMV‘ V”_paanOV' BblNacTb Nwboe U3 LecTn Yyucen,
KOCTW 4YTO He3aBUCUMO ApYyr OT Apyra.

NPOUCXOAUT Yalle: Bcero BapnaHtoB 6-6 -6 -6 = 1296

BblINaA€T LUeCTepPKa Konuyecteo BapnaHToB 6e3 LuecTepku
XOTS Obl OIUH pa3 Bynert, cooTBeTCTBEHHO, 5555 =625

NI XKE LLEeCTepKa HE B ocranbHbix 1296 — 625 = 671

NMOABUATCH HI paay’? BapuaHTax WecTepKa BbiNMageT XOTH Obl
OAWH pPas.

3HaYyuT, NoABNeHne LLeCTepKn XoTA Obl

OAVH pa3 Npu YeTbipex BpocaHusax
n MNPOUCXOAUT Yallle, YEM ee HEeMosBMNeHne.




BeeOdeHue.

Teopus BEepOSITHOCTEHN - 3TO
MaTeMaTuyeckass Hayka, wu3ydawuwlas
3aKOHOMEPHOCTU CNy4YauHbIX ABJIEHUMN.

MarteMaTMuecKas CTaTUCTMKaA — 370 Hayka o6
obpabotke 6onbMX MaccMBoB MHPOPMaUUMN U
NOJSIy4YEeHNN MpPaKTUYECKU 3HAYUMbIX BbIBOAOB Ha
ocHoBe 3Ton obpaboTku.




= O4HU N3 KNKOYEBbIX MOHATUN -
NCIbITAHUE (onbiT) n NCXO
(a1eMeHTapHbIA Ucxon)




bIIMm: /I HA3bIBaA€TCH IKCINepUuMeHT C
O‘lep‘leHHblM HaﬁOpOM BO3MOXHbIX
B3aMUMOUCKITHOYaOLWKUX pe3yribraTtoB.

Hanpumep, noa6pocunin MOHETKY — MCNbiTaHUE. BbITAHYIN NIOTEPENHDbIN
MNIET — UCNbiTaHME.

Ecnm ecTb 3KCNEpUMEHT, €eCTb U1 BO3MO)XXHbI€ pe3yJibTaThl.

JTH pe3yJibTaTbl Ha3bIBAKTCA 1CX04aMN.

ABa ucxopaa HUKoOrga He MoryT C/Nly4YUTbCA OQHOBPEMEHHO.

Peannsaumsa Toro uJim MHOro ucxopaa - cayyamHoe
cobbiTHne.




COBOKYMHOCTb BCEX 3J/IEMEHTapPHbIX NCXOA0B
3KCMepMMeHTa HOCUT Ha3BaHue
«MHO>@eCTBO (1,11 NPOCTPAHCTBO) BCeX
3JIEME@HTAapPHbIX UCXOAO0B CJZIY4YaUHOro
KCNepmMeHTa» .

O603HauyeHune: Q ={ w;, W, ..., ®,}




[lpumepbl

TpaauumnoHHble: MoHeTkun, Kybukn, Lapuku, letanun, UrpanbHble
KapThbl

uT.A.

NMpumMep 1. nepeyuncnnTb BCE BO3MOXHbIE UCXOAbI MPWU
noabpacbiBaHUN 2-X MOHET:

OP, PO, PP, OO.

Te SJ1IeMeHTapHble UCXOoAbl, NpU KOTOPbLIX peaJin3yeTcH cobbiTne A,
HAa3bIBAlOTCH K : AHTIDHRIMI ‘onam
P A, vm

NnpocTo "

NMpumep 2. bpocaeM KOCTb [JBa pasa. Haago Bbinucatb BcCe
3N1IeMEeHTapHble UCXOoAbl, MPU KOTOPbLIX CyMMa BbiNaBLUMX OYKOB
paBHa 4yeTbipeM (cobbiTne A - cyMMa O4YKOB paBHa 4):

w; = {3;1}, w, = {1;3}, w3 = {2;2}.




B ocHoBe Teopvm BepOFITHOCTeI/I NEXUT

MOHATUE |

C/1ly4arHbIM Ha3bIBAeTCsI COObITUE,
KOTOPOE B AAHHOM OrlbITE MOXXET
[MPOU30UTU, @ MOXXET U HE
[TPOMN30UTH.




CobbITnda 3a4acTyo obo3Ha4yarTCcH
natuHckumm dyksamm — A, B, C...

= CobbITME Ha3bIBAKOT /10CTO!
NAHHOM OnbITe, €C/in OHO
o6s3aTenbHO NPON30OUAET B 3TOM

onbITe (Q) CobbITne Ha3bIiBaeTCs

_ M B AJAHHOM OnbITe, ecnu
OHO B 3TOM OMbITE NPOU3ONTUN HE
MoxeT (D).




[Ba c06bm491 Ha3bIBaOTCH
COBME B AAHHOM
onbiTe, €CNn NosiB/ieHne
OAHOro U3 HUX He
NCKJTIOYAET NOSAB/IEHUS
APYroro B 3TOM ONbITE,
N HECOBMECTHbIMU, €CNN
OHW He MOoryT
NPOU30NTU BMECTE Npwu
OAHOM U TOM Xe
NCMbITaHUMN.

HeCcoBMecCTHbIX cobbITUN
obpasyroT nosiHyro

rpyrnny, ecnv B pesynbrarte
MCNbITaHUA NMNOABUTCA TOJIbKO
OAHO U3 HMUX.

Heckonbko cny4amHbIX |
@

[1Ba cobbiTus
Ha3bIBaOTCH
ec/in nosiBieHne oAHoro
N3 HUX PaAaBHOCWUJIbHO
HEenosAB/EHUIO APYroro.
OTaenbHoO Ans
Npon3BoO/IbHOro cobbiTUS
A BbigensoT cobbiTue A,
KOTOpOEe YMTAEeTCH KaK
«He A» M 03Ha4yaeT, 4To
cobbiTne A He
Npou30oLWJIo.




CyMmmon vnu
obbegmnHeHnemM AByX
cobbITU Ha3bIiBaeTcs
cobbiTne, cocrosiliee B
nosiBJieHU xoTs Obl

oaHoro u3 Hux. Cymma
aAsyx cobeitumn A un B
obo3HavyaeTcH

A+B
(UNN)

lMponszBegeHneM Nnu
nepeceyeHneM ABYX
cobbIT Ha3bIBaeTcs
cobbiTHe, cocTosLee B
OAHOBPEMEHHOM UX
MosiIBJIEHUMN.
[lponzBeneHmne aByx
cobbitii Aun B
obozHavaeTcs

A-B
(N)




BepossmHocmb
cobbimusi




OCHOBHOM YNCITOBOWU XapakTepPUCTUKOU Cry4anHoro
cobbITUA ABNAETCA ero Kak mepa
ero 00LeKTUBHON BO3MOXXHOCTM.

Knaccunueckoe onpepesieHue BEpoOATHOCTM.
BeposaTHocTb cobbiTus A onpenensieTca popmysion

WilS
n — 4Y1CJio BCex mcxoaoe onbiTa,

m - 4ucJsio uCxoaos, 6 1aronpmMATCTBYIOLLUX
cobbiTMiO A.




Nnn ot O 2o 100%




3agayu

« Bce HaTypanbHble Yyncna ot 1 4o 50 3anucaHbl Ha
OAWHAKOBbIX KapTO4Ykax 1 NOMELLEHbI B YPHY.
[locne TwaTenbHOoro nepemMellunBaHns KapTodek n3
YPHbI 3BfeKaeTcd ogHa kapToydka. KakoBa
BEPOATHOCTb TOr0, YTO YNCIO Ha B3ATOUN KApToYKe
OKaXXeTCca KpaTHbIM 67

* bpolleHbl gBa urparnbHbIX Kybunka. Hantu
BEPOATHOCTb TOrO, YTO: a) CyMMa BblIMaBLLUMUX O4YKOB
bynet paBHa OeBATH; 0) cymma BbiNaBLLUNX OYKOB
bynet paBHa 8, a pa3HOCTb — YETLIPEM; B) CyMMa
BblIMaBLUMX OYKOB OyAET paBHa NATH, a
npoun3BegeHne — YeTblpeM; ) Ha Kybukax BbinageT
OMHaKOBOE YMCI10 OYKOB.



3agayu

B ypHe HaxoaaTca 6 benbix 1 4 YepHbIX Wapa. Haygady
N3BriedeHbl 5 Wapos. HauTm BEpOATHOCTbL TOrO, YTO
cpenun HUX OKaxkyTcsl 2 B6ernbliX 1 3 YepHbIX LWapa.

CobbiTne A — «n3BneYeHbl 2 BerbIX 1 3 YEPHbIX LLapay.

Uncrno Bcex BO3MOXKHbIX 3f1IEMEHTaPHbIX NICXOO0B
NCNbITaHUS paBHO YMCITy CNOCODOB MU3BMEYb 5 NObIX
LLapoB 13 10 umerowmnxcs. Tak Kak nopsaokK
PACIOSIOXKEHNSA U3BNEYEHHbIX LWLay = 5, = 252)KEH, TO

10 —
Uncno anemeHTapHbIX NCX0O0B, ONaronpuUATCTBYHOLLMX
COObLITUIO , paBHO YMCIYy CNOCODOOB N3BIieYb 2 DenbIX
Lapa 13 6 U 3 YepHbIX LWapa 13 4, HaxoA4ALWMXCA B YPHE.
[o npaBuny nponseene, — c2 - c3 = 60

Torpa il B
T ST |




3agayu

* Ha naTtmn ogMHaKkoBbIX KapTo4vKax HanncaHbl
OyKBbI: HA OBYX KapTodKkax — J1, Ha ocTarbHbIX
Tpex — V. 3Tu KapTo4vku Haygady pasfoXeHbl B
paa. KakoBa BEpOATHOCTbL TOrO, YTO NPU 3TOM
nony4yutcs cnoso JINTTNIN?

« Cpeau 25 cTydeHTOB rpynnbl, B KOTOPOU 15
OEBYLLEK, pa3bIrpbiBatOTCA 5
npurnacuTernbHbIX OUNETOB HA KOHLIEPT.
KakoBa BEpOATHOCTb TOro, YTO cpeau
obrnaparenen OMNeToB OKaXXyTCH TONbKO
0EBYLLKN?



3agayu

« [1na npoBegeHna copeBHOBAHUA 16
BOS1IENOONbHbIX KOMaH4 pa3buTbl HaA 2
noarpynnel No 8 KoMaHg B Kaxkgon. Hantu
BEPOATHOCTb TOr0, YTO [BE Hanbonee
CUNbHbIE KOMAHAbl OKaXXYTCA: a) B pa3HbIX
rpynnax; ©6) B ogHon rpynne.

 [lecAaTb Yyernosek cryyanHbiM 0b6pasom
paccaxmBaroTca Ha 10-MeCTHYI0 CKaMeuKy.

KakoBa BEpOATHOCTbL TOro, YTo ABa
onpegeneHHbIX nuua OKaXKyTca pagom?



