Kadeopa matemaTtnkm n MogenmpoBaHus
Crapwwuin npenogasatens E.I. ['yces
Kypc «Bbiclwiaa matematuka»

JNekunsa 12.

Tema: TeopeMbl CNoXeHUst 1 YMHOXEHWSI BEPOSITHOCTEIA.

Ll,enb: PaccmoTpeTb cobbiTus U aenctensa Hag HUMK. Paszobpatb TeopeMsl
CITOXEHUA U YMHOXEeHUHA BEPOATHOCTEN




TepmMmmnHonorus

e () — MHOXECTBO BCEX BO3MOXXHbIX MCXOOO0B
OflblTa.

* we Q= W —anemMeHTapHoe cobbIiTne
(HEPA3NOXNUMbIN UCXO[ ONbITaA).

* JTtoboe cobbiTe A ecTb HEKOTOpPOE
NOAMHOXeCTBO Q) (A< Q).

» () — pocTtoBepHoOEe cobbITUE,
* (J — HEBO3MOXHOE cobbITHMeE.




[Tpumep

OnbIT — Nony4YeHne OLUEHKN Ha 3K3aMeHe.
Q=1{2,3,4,5}
A= { W:wW — NonoXunTenbHasa oueHKa}
A= {3;4;5}




OcHOBHble onpeaeneHus

* OnpedeneHue 1: Cymmon aAByx cobbitnn A, B
Ha3biBaeTcHa cobbiTne C, cocTosllee B
BbINOSIHEHUN COObITUA A nnu codbiTusa B

C=AUuB=A4A+B .CyMMOWN HECKOMNbKNX
cOObITUN Ha3bIBaeTCA CODObITUE, COCTOSILLIEE B
BbINONMHEHUN XOTHA Obl OOHOMo U3 3TUX CODBLITUN.

* OnpeodeneHue 2:I1ponsBeaeHneM HECKONbKUX
coObITUN Ha3bIiBaeTcHa cobbiTne C, cocTtosiliee B
COBMECTHOM BbIMOSTHEHUN BCEX 3TUX CODLITUN

C=ANnB=A4-B




OcHOBHbIe onpeaeneHuns

* OnpedeneHue 3: CobbiTna A, A,,....,A — obpasyioT
NOSHYIO FPYnny, ecnu

A A, U ... UA =Q
. OnpeaeneHue4 CO6bITI/IF|A A LA
HecoBMeCTHble, ecrnin AjNA @(l;éj)

 OnpederneHue 5: MNMpoTUBOMONOXHbLIM MO OTHOLLUEHWUIO K
coObITUI0O A HasblBaeTcs cobObiTMe 4 , COCTosLLlee B He
nosiBNeHnn A, a 3Ha4uT gononHsawwee ero go Q

AUA=Q




[Tpumep

OnbIT — noJryiydeHmne oueHKn Ha 3K3aMeHe.

Q=1{234,5},
CobbiTue A : nosnyvyeHne naTepku
CobbiTve A: ?

A nony4yeHue 2, 3, 4.




Teopema cnoxeHus

BEPOATHOCTEN
» Teopema 1: BepoATHOCTb CyMMbI OBYX
HEeCOBMECTHbLIX COObLITUN paBHa CyMMe
BEPOSATHOCTEN 3TUX COObLITUN.

P(AuB) = P(A) + P(B) (AB=0Q)
Mpumep: CtyaeHT bepet ounet
(1,2,3,...,10). KakoBa BepOATHOCTL TOrO,

4YTO OH BblOEPET OUMET C YETHbLIM

HOMEepPOM?
1 1 1 1 1 5
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Teopema crnoXXeHus
BEPOATHOCTEN

* B cnyyae, korga cobbitna A n B coBMeCTHHI,
BEPOATHOCTb X CYMMbI BblpaXaeTcs qOpMYIon:
P(AU B)=P(A)+ P(B)—P(A-B)
e MMpumep: CtyneHT bepet bunet (1,2,3,...,10).
KakoBa BEPOATHOCTb TOro, YTO CTYAEHT BbITSAHET
bunet, HoMmep KOTOPOro AeNUTCcAa Ha 2 unu Ha 37

5.3 _1_7
10 10 10 10




Teopema cnoxeHus
BEPOATHOCTEN

Teopema 2:

D P([|4)=) P(4,) (AiAj=0,i #)),
i=1

i=1

2) P(|j A)=> P(4)-) P(4,A,)+ > P(4,A4,4,)+...+ (-1)"" P(44,..4,)

Ecnu A1, ...,An — HECOBMECTHbI, 06pa3syoT MOMNHy rpynny, To Z”: P(4)=1
=1

Cymma BEPOATHOCTEN NPOTUBOMNOJSTOXKHbIX coObITUN paBHa 1: P(A) +P(Z) —1




OnpepgeneHuns

OnpedenieHue 6: YCNOBHOW BEPOATHOCTLIO
cobbITns A_npu Hannymn B Ha3bIBaeTcs
BEPOSITHOCTb COOLITUSA A, BblYMCNSIEMAA NPU
yCIoBuu, 4YTo cobbiTue B nponsoLwuno.
O6o3Ha4vaeTtca P(AIB).

OnpeodeneHue 7: CobblTna A n B Ha3biBaloTcs
HEe3aBUCUMbIMU, €CIN NOSABNEHNE OOHOIo He
MEHAET BEPOATHOCTM MNOSABIEHUA OPYroro.
P(AIB)=P(A), P(B I1A)=P(B), ans
He3aBUCUMbIX CODbITUMN.




Teopema yMHOXeHUA
BEPOATHOCTEN

« Teopema 3.
 J1ns HE3AaBUCUMbBIX CODbLITUNA:
P(AB) = P(A)- P(B),
P(NA) =T1P(A)
 [1ns1 Npon3BONbHbIX COOLITUN
P(AB) = P(A)- P(B 1 A),
P(A,NANA,...NA ) =
= P(A))PAJA)PATAA)...PATA...A_.)




[IpmMmepbl:

« N3 25 bunetos, ctyaeHT 3HaeT 20 bunetos. KakoBa
BEPOATHOCTb TOr0, YTO CTYAEHT OTBETUT Ha 3 Bornpoca?

20 19 18 4-19:3 193 57
« CTyOeHT 3HaeTRoA0BNHY+0ANeTHB KBKasd BEPOATHOCTb

TOro, 4YTO OH OTBETUT Ha TPU Bonpoca?

n_,n_,
n o2 2 (n=2)-(n-4) n-4

« CTyOeHT 3HaeT2monoBiHY Marepmaia sBonpoch
3afalTcs cryyYarHbiM oOpa3om no Bcemy Kypcy. KakoBa
BEPOSATHOCTb OTBETUTb Ha TpU Bonpoca?

L
222 8




[Tpumepbl

CTyOeHT caaeT Tpu 3K3amMeHa. Ai — cAaH [ 9K3aMeH.
[lpeacrtaBuTh B BUOe CyMMbI, NPOn3BeaeHuns

criegyroLime cobbITus:

A — BCe Tpu 3K3aMeHa cAaHbl
B — Bce Tpu 9Kk3amMeHa He caaHbl
C — nepBbIN U BTOPOW HE caaH

D — xoTsa O6bl 0AMH cAaH

E — xoTqa 6bl 0AWMH HEe caaH
G — TonbkKoO 3-U caaH

F — He MeHee OBYyX cOaHoO

H — He bornee oaHOro caaHo

A1A2A3
Add
AA, = A A, A, + 4,4, A,
A+ A, + A4, = A 4,4,
A+ A, +4,=A44,4,
4,4, 4,

A A, + A A+ A A, = A A, A+ A A A +
+ A A, A, + A A, A,

A A, Ay + A A, Ay + A4, i;
I



[Tpumepbl

[1Ba cTpenka ogHOBPEMEHHO CTPensAT No MULLEeHU. BepoAaTHOCTb
nonagaHus nepsoro 0,6, BToporo — 0,7. 3anucaTb yKa3aHHble
CcOObITUA U HANTU BEPOATHOCTb TOrO, YTO

a) nonagyT oba cTperka

b) npomaxHyTbCsi 00a

C) nonageT nepsbin 1 HE NMONAAET BTOPOWN CTPESIOK
d) nonageT ToNbKO OAMH CTPENOK

PeweHue: P(4,)=1-0,6=04;P(4,)=1-0,7=0,3

a) P(A.A, )=P(A.)*P(A,)=0,6*0,7=0,42

O)  P(4A4,)=P(4)*P(4,)=0,4%03=0,12

) P(AA)= P(4)* P(4)=0,6%03=0,8

d) o - . - B - B
P(ﬁlﬁlzgﬁﬁg) = P(gﬁg + P(g&) = P(A4,)P(A,)+ P(4)P(A4,)=0,6-0,3+0,4-0,7 = 0,46

¢




Bonpochol:

1)Hemy paBHO NponsBeneHmne
NPOTUBOIMOSOXHbIX COOLITUIN?

2)Onncatb MHOXECTBO 3fIEMEHTAaPHbIX
cobbiTnn QQ ans nocrnegHero npumepa.




