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PellieHne rnpocTenLLmnx
BEPOSITHOCTHBIX 33/adY.

KJiaCCe

MBOY COLWU r. Kypcka yuutenb: EnbHukoBa C. H.
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[IocMoTpuTe Ha HUX OYE€Hb BHUMATEIbHO. [TonmpoOyiiTe ux

OIIlyTUTh, Kak camoe ce0s. Kakas u3 ¢puryp Bam onmxke, pognee?
[Ipo kakyto u3 puryp MoxkeTe ckaszarb: "'BoT 310 TOUHO 5",




KaXkxaas TpeHUpOoBKa

N

MMeeT 3HauyeHue,
‘Kaxgoe ycunme
aenaet T1ebs
CUNbHee,
KaXkaas nomnbITKa

NaeT Tebe ewé
OAMH LUaHC!




Ymo maxoe cobvimue?

v B TeopuM BEpPOATHOCTEeM noa cobbiTMem
NOHMMAIOT TO, OTHOCMTENbHO 4ero nocne
HEeKOTOporo MOMEeHTa BpeMeHM MOXHO
cKkasarb OfHO M TONbKO OgHO M3 ABYX. Ha,
OHO npou3ouno. Her, OHO He Npou30oLUno.
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B KM3HM MbI IOCTOSAHHO CTAJIKUBAEMCH C TeM,
YTO HEKOTOPOE COObITHE MOYKET NPOU30UTH, a MOKET U
He npousoiTu. Henpeackasyembie COObITUSI HA3BIBAIOTCH
CJIAYYaANHBIMHU

0<P(A) <1 ot
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Ilpumephnl.

- IIpn Opocanum KyOHKa BhIIAACT
ecTepKa.

+ Y MEHS €CTb JIOTCPCHUHBIN OUJIET.
[Tocne onmyOJIMKOBaHUS
PE3yIBTaTOB PO3BITPHIIIA JOTEPEH
MHTEPECYIOIIEeE MEHS

COOBITHE — BBIUTPBIII ThICIYHU
pyOJel, TN00 IIPOUCXOOUT, TNOO HE
IIPOUCXOJTUT.
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i!l Teopusa BeposiTHOCTEMN

Teopus BeposiTHOCTEH — HAYKa 0 BIYUCJICHUM
BEPOATHOCTEH COAYYANHBIX COObITU. OCHOBHOM
00bEKT M3YYCHHMA TCOPUHU BEPOATHOCTEH: - CJIyYalHOe
COObITHE U €r0 BEPOSITHOCTD;
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3aMevaTesibHO, UTO HayKa, KoTopas
HavaJia C pacCMOTpPEHUSA a3apTHbIX
nrp;, obelwaer cratb Hambosnee
Ba)XHbIM 06bEKTOM 4YEeJI0BEeYECKOro
3HaHuA. Beab 60sblUen 4YacTbiO
YXN3HEHHbIe BOMNpoCbl ABJIAIOTCA Ha
CaMOM pfenie 3afjavyaMMm U3 Teopum
BEpPOSITHOCTEMN.

1. Jlannac




PaBHOBO3MOXHbIEe N
HepaBHOBO3MO)Hble
cobbiTHA.

PaBHOBO3MOKHBIMHU HA3BLIBAIOTCS COOBLITHS, KOIIA B
MX HACTYILICHHH HET MPEUMYIIECTB.
HepaBHOBO3MOKHBIEC cOOBITHS T€, Y KOTOPBIX B

HACTYIJICHHH O/THOTO0 U3 COOBITHH €CTh KAKOGslif,
MPEeuMYyIecTBO. ) 77 |
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Ilpumephnl.

N

* IlosBrnenue repoa niu
HaJIIICU

Ipu OPOCAaHUHU MOHETHI
peICTaBISIOT

COOO0M PaBHOBEPOSITHBIE COOBITHSI.

 [lycth OpocaroT urpalibHyO
KOCTh. B cuity cummerpuu KyOnka
MOKHO CUHTAaTh, YTO ITOSIBJICHUE
mo0ou 3 uudp 1, 2,3,4, 5 unm 6
OJIMHAKOBO BO3MOKHO
(paBHOBEPOSITHO).




_ CoBMecCTHbIE K
HecoBMecCTHbIe CObbITHUS.

JIBa cOOBITHUSI, KOTOPbIE B TAHHBIX YCJIOBUSAX
MOI'YT IPOUCXOAUTH OJHOBPEMEHHO,

HA3LIBAIOTCS COBMECTHELIMH, a Te, KOTOPhIE He
MOTYT MPOUCXOAUTH OTHOBPEMEHHO,# ™
HEeCOBMECTHBIMH.




Ipumep.

N

bpoitiena MoHeTa.
IlosiBeHue «repoax
MCKJIFOYACT ITOSIBIICHUE
Haamucu. CoOBITHA
«IIOSIBUJICA TE€pO» U
S ) «MMOABUJIACH HAAIIUCH))
- HECOBMECTHEIE.
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ﬁ . [locTtoBepHblie cobbiTus.

CoObITHE, KOTOPOE NPOMCXOAUT BCEr/a,
HA3bIBAKOT JOCTOBEPHBIM.
BepossTHOCTB 10CTOBEPHOIO cOObITHSA paBHAa 1
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P(A) = 1




Ilpumepsl.

N

* B cuenyroiem rogy cCHer
BBIITACT.

* IIpu Opocanuu KyOukKa
BBINIAACT YUCJIO, MCHBIIIC CEMMU.

 EXegHeBHBIM BOCXOJ COJIHIIA.

* IlycTh, HatipuMmep, U3 YpHHI,
COJZIEpIKAIIIEU TOJILKO YEPHBIE
[Iapbl, BEIHUMAKOT IH1ap.

o Torz[a [TOSIBJIEHUE YEPHOTIO 1I1apa —

m TOCTOBEPHOE COOBITHE




He303M0>KHb|e cobbiTHA.

CoObITHE, KOTOPOE HE MOKET NPOU30UTH,
HA3bIBAETCH HEBO3MOKHBIM.
BeposaTHOCTH HEBO3MOKHOI'0 COOLITHUS
paBHa (.
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P(A) =




Ilpumepsl.

N

* B ciaeayromem rojay CHer He
BBITIAJICT.

* Ilpu Opocanun KyOuKa
BBITIAJIET CEMEPKA.

__* IlycTb, HanipUMeEpP, U3 YPHBI,
COJZIEpKAILEU TOJIBKO YEPHBIE
[apbl, BEIHUMAKOT map. Torma
NOSBJICHUE O€I0r0 Iapa —

_# HEBO3MOXKHOE COOBITHE.




[TPpOTMBONOJIOXKHbIE
cobbiTuA

CobbiTa A u B Ha3bIBArOTCA NPOTUBOMOJIOXKHbIMM
eCJIn BCAKOe HacTynsieHue cobbiTusa A o3Havaer
HeHacTynJ/ieHue cobbiTua B, a HeHacTynieHume
cobbiTnsa A — HactynsieHue cobbiTusa B. CobbiTue,
NMPOTUBOMNOJI0XKHOE Ccob6bITUIO A, 0603Ha4YaloT
cuMmBoJsioM A. CyMMa BepOSiTHOCTei
NPOTUBONOJIO)XHbIX CO6bITUN paBHa 1. P

P(A)+P(A)=1.
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N

Ipumep.

bpocaeM oauH pa3 MIPAJILHYIO
KOCTh. CoObITHE A — BBINIA/ICHUE
YeTHOI'0 YHCJIa OYKOB, TOIIA
COOBITHE A - BBINAJCHHE
HEYETHOI'0 YHCJIAa OUYKOB.
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N

IcTOpnyecknm akckypc

@ OCcHOBaTENSAMN TEOPUN BEPOSITHOCTEN

6bln dpaHLUy3ckne MateMaTukn b.MNackanb 1
[.depMa 1 ronnaHaAckMn yu4énbin X.[HoureHc

be
1601-1665

b.MMackanb X.lonreHc




N

SA.bepHynnu

#B XVIII B. — KHUra

A.bepHynnun «McKyccTBo
NpeanonoXeHnm»

(1713r)




Kiraccuueckoe onpeaejieHue BEPOATHOCTH,

" BeposiTHOCTBIO COOBITHS A NMPHU MPOBeICHHH
HEKOTOPOI0 UCNBITAHUSA HA3bIBAKOT OTHOLIEHUE
YHCJIA TeX UCXO0A0B, B pe3yJibTare KOTOPbIX
HACTYIIAeT COObITHE A, K 00IIIEMY YHCJIY BCeEX
(PAaBHOBO3MOKHBIX MEXKAY C000i1) HCXOA0B 3TOI0

UCIbITAHUS




AJITOPUTM HAXOKICHUA BEPOSITHOCTH
CJYYAUHOI'0 COOBITHS.

JJ1s1 HAXO0KAEHUS BEPOSATHOCTH CJAYYAHHOI0 COOBITUSA A
NP MPOBEACHUU HEKOTOPOT0 UCIILITAHUA CJIeAyeT HANTH:

1) uncsio N Bcex BO3MOKHBIX MCX0A0B JAHHOTO HCIILITAHMSA;
2) kotnuecTBO N(A) Tex UCXo10B, B KOTOPBIX HACTYIAeT

coObITHE A;
3) yactHoe N(A) | oHO M OyIeT paBHO BEPOATHOCTH
N coObITHA A.

IIpMHATO BEPOATHOCTb COObLITUS A 0003HAYaTh Tak: P(A).

P(A) =—— 3mnaumr






HeBooOpy*KeHHbIM 1a30M HO4YbIO HA HeDGe MOXKHO YBUOETb
6000 3Be34. 3Be3abl COCTAaBNAKT co3Be3anA. B co3se3sanum
bonbwon Measeauupbl 7 38e3a. Hanamte BepOoATHOCTb, YTO
CNyYaliHO yBUAEHHas 3Be34a 13 atoro cossesana? 7/6000




KTo AencremtenbHO nobbiBan Ao arapmMHa B KOCMOCE, TaK 3TO
N3BECTHbIE BCEMY MUPY cobakun benka n Ctpenka, KoTopsble
nocsie Tpex CyTOK MnosieTa Ha opbute yaa4yHo BEPHYINUCH Ha
3eMnto. [Janeko He Bce 3KCnepuMeHTbl bbian ycneluHbl. Bo

BPEMS KOCMUYECKUX UCNbITaHnK nornbno 20 cobak. Hanaute
BEPOATHOCTb yAa4Horo nonéra. /11




N

[1n9 nepBoro nosieta rotoennum 20
KaHampaTtoB. KakoBa 6blsla BEpOSTHOCTb, YTO NepBbIM
CTaHeT [[arapuH? 1/20




[nowaab Bcen NoBepxHOCTM 3eMnn coctasnseT 510
MJTH KB KM, njiolwaab NOBepXHOCTU CylUM paBHa 149
M/IH KB KM ? KakoBa BEpOSITHOCTb TOro, YTo 06/10MKHU

ynaayT B OKeaH?  361/510




1.
/@ Ha 3aBoa npuBe3nn napTuio

N

n3 1000 noaLwMnNHUKOB.
CnyyaunHo B 3Ty NapTuio
nonaso 30 noAWMNHUKOB, He
YOOB/IETBOPSIOLLNX
CTaHaapTy.

# OnpenennuTb BEPOSATHOCTb
TOro, YTo B3ATblM Hayaa4y
NOALMMHUK OKaXKETCSH

CTaHAAPTHbIM.




PeweHue. Yucno CTaHAAPTHbIX
nogwmnnHnukos pasHo 1000 — 30 = 970.
bygem cumTtatb, YTO KaKAblM MOAWMUMHUK
NMMEeeT OAMHAKOBYIO BepPOATHOCTb ObITb
BblOpaHHbIM. Toraa  nonHaAa  rpynna
cobbiTn  coctomt m3 N = 1000
PAaBHOBEPOATHbIX WUCXOAO0B, M3 KOTOPbIX
cobbiTuto A 6naronpuartcteytor N(A) = 970
NCXOO0B.

[loaTomy

N(A) 970
N 1000

P(A) = - 0,97.

OTtBeT: 0,97
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2.

@HamuMTe BEPOSATHOCTb TOr0, YTO NMpu

0QHOM BpocaHnn UrpanbHON KOCTU
BbiNagaeT

a) TpU O4Ka

6) uncno o4KoB, KpaTHOE TPEM?

B) YNC/O OYKOB, 6onblle TPEx?

[) YAC/O OYKOB, HE KpaTHOE TPEM?




PeweHue. Bcero umeetrca N=6 BO3MOMHbIX McxoA4o0B: BbinageHune 1,2,3,4,5,6 O4YKOB.
CynTtaem, 4To 3T UCXOAbl PABHOBO3MOMXKHDbI.

a) Tonbko npu oaHom m3 ucxoaos N(A)=1 npomncxoanT UHTepecytoLlee Hac

cq\6jb|me A — BbiNaZieHME TPEX OYKOB. BEepoATHOCTb 3TOro cobbITUA

P(A)=—— N(A) E

. N 6

6) Mpn aByx mcxopax N(B) = 2 npoucxoaut cobbitve B: BbiNnageHWE 4YMCIa OYKOB
KpaTHbIX TPEM: BbiNageHMe NN TPEX UK LIECTU 0OYKOB. BepoATHOCTb TaKoro cobbitua

-0 2.

B) Mpu Tpex ncxongax N(C) = 3 npoucxoaut cobbitne C: BbinageHMe 4Yncaa O4KoB bonblue
Tpex: BbiNageHMe YeTblpex, NATU UAN LECTU OYKOB. BepoAaTHOCTb 3TOro cobbiTua

r) N3 WwecTt BO3MOMKHbIX BbiMaBwmnx dmncen 4vetbipe (1, 2, 4 n 5) He KpaTHbl Tpem, a
oCTanbHble Aga (3 1 6) Aenarca Ha TpU. 3HaYUT, MHTepecyoLlee Hac cobbiTue D,
HacTynaeT B yeTbipex cay4dasx, 1.e. N(D) = 4. BepoAaTHOCTb Takoro cobbiTma:

OtseT: a) —; 6) l;B) Y 2
3 3

6




3.

N

#®HanTtn BEepoATHOCTb TOro, 4TO
npu noabpacbiBaHUN ABYX
KOCTEN CYMMapHOE YMC/I0 OYKOB
OKa)XeTcs paBHbIM 5.

%




PeweHue. Bo3MOXKHO crieayroulee coyeTaHMe OYKOB Ha
nepBon N BTOPOU KOCTAX:

1+4, 2+3, 3+2, 4+ 1— yetbipe 6naronpuATHbLIX
-anydaa(N(A) = 4). Bcero BoamoxHbix ncxonos N = 6:6 =

36 (no wecTb AnA Kaxaomn Koctu). Toraa BepoATHOCTb
paccmaTpmBaemoro cobbiTua

N(A) _ 4

P(A)= 36

*
-

OTBeT:

Ol




N

4.

# Hay4yHas KoHdepeHLUns npoBoanTCs 3
OHs. Bcero 3annaHnposaHo 50 aoKNnaaoB:

L/

B nepBbiv AeHb — 30 AOKIaA0B, a
OCTaJIbHble pacrnpeaeneHbl MOPOBHY
MeXly BTOPbIM U TPETbUM [HSMMU,
[lopsaoK AOKa4oB onpeaenseTcs
XepebbeBKOMW.

# KakoBa BepOSITHOCTb, YTO
ioknaa npodeccopa M.
OKa)XeTcs 3an/iaHnpoBaHHbIM

Ha NMocnegHun OeHb Car 4B
KOH(epeHLUnn? ,;» 7 N




PeweHue.

Tak Kak B TPeTWI AeHb byayT cnywaTb 10
NOKNagoBs, To 6naronpuaTHbiX ncxogos N(A) = 10, a

BCero aoknaaos 50, T.e. paBHOBO3MOXHbIX NCXOA0B
N = 50. lNoaTomMy

oy =N 10 g,

OtBet: 0.2.




5. ® [lepen HayanoM nepBoro Typa YeMnmoHaTa Mo

TEHHMCY pa3bmBatoT Ha UrPOBbIE Mapbl C/TyYanHbIM
4, 06pa3omM C nomoLLblo Xpebua. Bcero B yemnmoHarte
yyacTByeT 46 TEHHUCUCTOB, Cpean KoTopbix 19
y4aCTHUKOB 13 Poccun, B TOM yncne ApocnaB
lcakos.

# Hanaute BEpOATHOCTb TOro, YTo B NEPBOM Type
Slpocnas VicakoB byaeT urpatb
C Kaknum — nNmMbo TeHHUCUCTOM
n3 Poccun?.




PewleHue.

Yumucno Bcex ncxonoos N = 45. Yucno

N

“3N1EeMEHTapPHbIX COObITUM, 6NAronpUATCTBYOLLINX
cobbITnio A paBHO 18. Bce aneMeHTapHble
cobbITNS paBHOBO3MOXHbI MO YC/IOBUIO 3aa4M,
NO3TOMY

P(A) = N|§|A) — i—i ~ 0,4

OtBeT: 0,4.




OTBeThbI:

3agada 1. Otsert : 0,25.
3amgayga 2. OTtBet : 0,375.
3agaua 3. Otset : 0,92.

3amaya 4. OtBet : 1.



Ouiubxa Darambepa

KakoBa BepoOsiTHOCTb, UTO noAa6polieHHble BBepX ABe
npaBWJibHble MOHETbI YNAAyT Ha OAHY U TY )Xe CTOPOHY?

PewieHune, npegnoxeHHoe lanambepom:

OnbIT UMeeT TP PaBHOBO3MOXXHbIX UCXO0A4a.

1)O6e MOHEeTb! ynasim Ha «opna.

2)06e MOHEeTbI Ynasim Ha «peLuKy»>.

3)OaHa U3 MOHET ynaJsia Ha «opna»,
ApYyrasi Ha «peLuKy>».

N=3; N(A) =2; P(A) =2/3




; JIpasurvtoe peuwerue
Henb3s o06beaAuHATDL aBa

NMPUHUUNMNAJIBHO Pa3HbIX UCXO0OOa B
oaMH. [lpuwpopa pa3nunuyaer Bce
npeamMeTbi!!!
e Open, open
e Pellka, pellka
o Open, peluka
e Peuwka, open

N =4 NA) = 2
P(A)=1/2
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[IocMoTpuTe Ha HUX OYE€Hb BHUMATEIbHO. [TonmpoOyiiTe ux

OIIlyTUTh, Kak camoe ce0s. Kakas u3 ¢puryp Bam onmxke, pognee?
[Ipo kakyto u3 puryp MoxkeTe ckaszarb: "'BoT 310 TOUHO 5",




Jlooeedem umozau

Oonum npeonodcenuem, evioupan Ha4wano ¢pasvt u3
RPEONI0IHCEHH020 CRUCKA, NOOGEOUmME UMO2 HAUIe20 YPOoKa.

v cezo0na a y3uan...

v 0b1710 unmepecHo...

v 061710 mpyono...

v menepo 1 Mozy...

v' 3 npuoépe:n...

v’ A nayuunca...

v'y MeHsa Roayuunocs ...




Cnacubo 3a enumanue!




