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10. CraTHCTHKA, BEpPOSITHOCTH
TeopHsT BepOATHOCTEH
BeposimHocmb — IOASI YCIIEXa TOTO UAU MHOTO COOBITHS.
KaaccHYecKoe onpeneAeHHEe BEPOATHOCTH:

P ( A) _m _ KOAH4YECTBO 6AaI‘Ol'IpI/IHTHBIX HCXOO0B
n  KOAHMYECTBO BCEX BO3MOZKHBIX HMCXOJ0B

OnsbIiT Nol: OpocaHHe HIpAaABHOH KOCTH
Hcxoap! (paBHOBO3MOIKHBIE dAeMeHTapHbIe coObITHsA): {1; 2; 3;4; 5,6} n=6

CoObITHUd: A — BBINTAZEHUE 2-X OYKOB
B — BrIImageHre 4eTHOI'o YHUCAA OYKOB
C - BoIIIageHUE MeHee 7-MH OYKOB
D - BrIllageHue 8-MHU OYKOB

BepogarHocTu:

P(A) =é ::61 {{12;}2; 3;4;5; 6| A - cayuatiHoe cobriTe  O<P(A)<1
P(B)= % = % ::63 {{12’ ;;;36;}4; 5, 6] B - cayuatinoe coorrte  O<P(B)<1
P(C)= 2 =1 ::66 {{11;;22;;33;;:;55;;66}} C — nocroBepHoe cobriTue  P(C)=1
P(D) =%=O ::60 :: {i 2:3;4;5;6) D — HeBo3MoOxKHOe cobsiTie P(D)=0

OnsIiT No2: OpocaHHe ABYX MOHET
Ucxonmpl: {O0; OP; PO; PP} n=4

CoObITHs: A — 00a pa3a BbIIAET «OPEA»
B — «pemika» BelmageT 60A€e OTHOTO pasa
C — «pemika» BeIIaeT He Ooaee OHOTO pasa
D - «opea» BBIITAAET POBHO OOUH pa3

BepogarHocTu:
P(A)=l m=1: {00} P(D)=g=l m=2: {OP; PO}
4 n=4: {OO; OP; PO; PP} 4 2 n=4: {OO; OP; PO; PP}
m=1: {PP
PB)=1 PP
4 n=4: {O0; OP; PO; PP} CoGbrTus B 1 C — IPpOTHBOMIIOAOXKHBIE
b3 M3 {00; OP; PO} P(B)+P(C)=1
( )_Z n=4: {OO; OP; PO; PP}
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OAeMEeHTHI KOMOHHATOPHKH

IIpaBHAO mNmpoH3BeAeHHsI: EcAu cyllecTByeT n BapHaHTOB BbIOOpA MEPBOTO
SAEMEHTA U A KasKIO0T0 U3 HUX €CTh M BapHAHTOB BbIOOpPA BTOPOTO SAEMEHTA,
TO BCEro CyIIECTBYET PA3AHMYHBIX N-m Map C BbIOPAHHBIMU HEPBBIM H BTOPBIM
SAEMEHTAaMH.

OnsIiT Ne3: OpocaHHe TpexX MOHET
KoaunuectBo ucxonon: 2-2-2=8
HUcxoapr: {O00; OOP; OPO; OPP, POO; POP; PPO; PPP} n=8

CobriTusi: A — «opea» BbIIaAeT POBHO [IBa pasa
B - «opear» BEIIIQAET HE MEHEE OLHOTO pasa
BepogarHocTu:

bIA 3 m=3: {OOP; OPO; POO}
(A)= 8 n=8: {OOO; OOP; OPO; OPP; POO; POP; PPO; PPP}
S~ 7 m=7: {O00; OOP; OPO; OPP; POO; POP; PPO}
B8 n-s: {000; OOP; OPO; OPP; POO; POP; PPO; PPP}

OnsiT Ne4: BbIOOp TPEX3HAYHOIO YHCAA
KoangectBo ucxomon: 9:10-10=900 (Ha nepsom mecme He moxem cmosime «O»)
HUcxoawr: {100; 101; ...; 998; 999} n=900

CobrnITusi: A — BEIOpaHHOE TPEX3HAYHOE YHCAO JEAUTCS Ha S
B — BrIOpaHHOE TpeX3HAYHOE YUCAO AeAUTCd Ha 24

BepogarHocTu:

180 1 m=180: {9-10-2=180} nocieoHsa yugpa «O» unu «5»
P(A)=-27 = 2

900 5 n=900: {100;101;...;998; 999}

37 m=37: {100324k£999, keZ = 4L<k<412= k=41—4=37}
P(B)=545 6 8

n=900: {100;101;...;998; 999}

CAokeHHe H YMHOXXEHHE BEepOATHOCTEH

Teopema 1. BepodTHOCTbL CyMMBbI ABYX HECOBMECTHBIX cOObITUM A 1 B paBHa
cyMMe BeposiTHOcTel aTux cobertuii: P(A+B)=P(A)+P(B).

Teopema 2. [Iag He3aBUCUMBIX COOBITHH cnipaBenauBo: P(AB)=P(A)-P(B).

IIpou3BeaeHHEM COOBITHH A 1 B HasbiBaercs cobbiTve AB, cocrosiiiiee B TOM,
YTO HPOUCXOAAT 00a ITUX COOBITHS.

[Ba cobObITHS HA3bIBAIOTCH HE3aBHCHMBIMH, €CAM HACTYIIA€HHE OIHOTO M3 HHUX
HE BAHLIET HAa BEPOSTHOCTDb HACTYIIA€EHUS OPYTOrO.
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OneIT Ne5: 6pocaHHe ABYX HIpaABHBIX KOCTEH
KoandgecTBO UCxX0omoB: 6-6=36

Hcxonpl: CoObITHY:
11 12 13 14 15 16 A — cymMMma BBINTABIIUX YHUCEA pPaBHA 7
UAu 8
21 22 23 24 25 26 B - BbImaao XoTg OBI OJHO YHCAO,

31 32 33 34 35 36 6oabliiee 4

41 42 43 44 45 46
A1 — cymMMa BBIIIABIINX YHCEA PaBHA 7

51 52 S3 54 S5 56 Az — cymMMa BBINIABIINX YHCEA paBHA 8
61 62 63 64 65 66

BepogarHocTu:
11 12 13 14 15 16 11 12 13 14 15 16
21 22 23 24 25 26 21 22 23 24 25 26
31 32 33 34 35 36 31 32 33 34 35 36
41 42 43 44 45 46 41 42 43 44 45 46
51 82 583 54 55 56 51 52 583 54 585 56
61 62 63 64 65 606 61 62 63 64 65 66
- _6_,.5_11 _20_5 m=20

OnbIT Ne6: cTpeabfa Mo MHIIEHH (H3BECTHA BEPOSITHOCTD IONAAAaHHSA)

BepogrHocTh monaganud Ipu oaHOM BbicTpese: P=0,7.

CobbITH4:

A — CTPEAOK BBICTPEAHA U IIOIIAA

A — CTPEAOK BBICTPEAHA U HE IOoIaA (IPOMaxXHYACS)

B — cTpeaok Tpu pas3a BBICTPEAHA: B IIEPBBIM pa3l Molaa, a IIOTOM ABa pa3a He

rornaa (IpoMaxHyACH)
C — cTpeAoOK H3 4eThIPEX BBICTPEAOB HE IIOIIAA HU pa3sy

BepogarHocTu:

P(A)=0,7

P(A)=1-P(A)=1-0,7=0,3 (cobuITus A 1 A — IPOTHUBOIIOAOKHEIE, P(A)+P(A)=1)
P(B)=P(A)-P(A)-P(A)=0,7-0,3-0,3=0,063 (kaxkmoe IomajgaHue/npoMax — He3a-
BHCHUMOE COOBITHE)

P(C)=P(A)-P(A)-P(A)-P(A)=0,3-0,3-0,3-0,3=0,0081 (kaxkAplii mpoMax — HE3aBH-
cuMoe cobObITHE)
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OnsIT No7: moKymnmKa AoTepeHHOro 6HAeTa (ZaHA BEpPOATHOCTH BBIHIPHIIIA)

BepodaTHOCTh IOAYYUTH rAaBHBIN IIpu3 paBHa 0,0001,
noonrputeabHbIN Ipu3 — 0,00009.
CobbITUs:
A — KyIIA€HHBIH OHUAET «BbIUTPAET»
A — KyTIA€HHBIM OHAET «He BBIUTPAET»

BepogarHocTu:
P(A)=P(A,)+P(A,)=0,0001+0,0009=0,001, rae

A1 — KyIIA€HHBIN OHAET «BBIUT'PAET TAABHBIN ITPU3»
A2 — KyIIA€HHBIH OHAET «BBIUT'PAET ITOOLIPUTEABHBIN IPU3»

P(A)=1-P(A)=1-0,001=0,999 (cobbITuS A 1 A — IPOTHUBOIIOAOXKHEIE)

CraTHCTHKA

CraTHCTHYECKOE OIIPEAECACHHEC BEPOATHOCTH!:

P(A) ~ W(A) = N, _ KOAMYECTBO YCIIELIHBIX ONBITOB (4JacTOTa COObITHS A)
n KOAWYECTBO BCEX OIIBLITOB

W(A) — oTHOCHTEABHAs YacToTa CcoObITHA A

OnbIT Ne8: BbIOOP PYYKH (H3BECTHBI CTATHCTHYECKHE AaHHEIE)

B cpenuem u3 200 pyduek Tpu OpakKoBaHHEIE.
KakoBa BEpOSITHOCTBH KYIIUTH XOPOIIYIO PYUYKY?
CobbITUS:
A — BrIOpaHHasa pydyka OpakoBaHHAS
A — BpIGpaHHad pydka HebpakKoBaHHAd (XOPOIIasi)

BepodaTHOCTE:

PA)~W(A)=-3 =0,015 3

P(A)=1-P(A)=1-0,015=0,985
500 =200 (A) (A)

OnsiT Ne9: 6pocanne moHeTs! 100 pa3s

Monety nmoaopocuau 100 pas, «opea» Bbillaa 52 pa3a. HacKoABKO OTHOCUTEABHAd
JacTOTa BBIIAEHUS «OPAAQ» OTAUYAETCS OT BEPOSITHOCTHU 3TOT0 COOBITHA?

CobbiTHE A — BBITIAJET «OPEA»

BepogaTHOCTE: OTHOcHuTEeAbHAd 4acToTa:
1 m=1:{0] 52 n, =52
PA)== W(A)=— A
(A) 2 n=2: {O; P} (A) 100 n=100

_52 1_52 50_ 2
WA -PA=166"2"100 100 100

=0,02




