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Teopus BepoATHOCTEN — pasaest MaTeMaTMKN, N3yvaroLLnm
3aKOHOMEPHOCTH CIlyYanHbIX SBIIEHUI: CIlydanHble COObITUSA, ClyYanHble
BENUYMHLI, UX CBOMCTBA M onepauun Hag HUMM.

[TOHATME BEPOATHOCTM BOCXOAUT K APEBHUM BpeMEHaM; OHO ObIno
N3BECTHO Y>Xe aHTUYHbIM punocodam. MbICrb O TOM, YTO 3aKOHbI
npupoabl NPOABAATCS . = o

CnyYanHbIX COBbITUI, r
BriepBble BO3HUKNA

y ApeBHerpeyeckunx
MaTrepuanmncTos.
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. B pa3suTum Te0pmn BEPOATHOCTEN BECbMa OONbLLYIO POrb Urpanu
3a[1a4u, CBA3aHHbIe C a3apTHbIMW Urpamu, B NEPBYHO O4epedb C UrPol B
KOCTW. Y>ke B APEBHOCTM Urpa B KOCTK Oblna nonynsipHa n niodumva.
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Bo3HMKHOBEHME TEOPUU BEPOATHOCTEN B COBPEMEHHOM CMbICIE CrnoBa
OTHOCUTCS K cepeanHe XVII Beka 1 cBsi3aHO ¢ nccriegosaHuamu flackass
(1623-1662), PepmMa (1601-1665) u rou2eHca (1629-1695) B obnactu
Teopumn asapTHbIX Urp. B aTnx pabotax nocteneHHoO cdopMuUpoBanmnch
TaKne BaXKHblE MOHATUS], KaK BEPOSATHOCTb M MaTeEMaTUYECKOE OXUAAHNE;
ObINn yCTaHOBMNEHbI MX OCHOBHbLIE CBOMUCTBA U MPUEMbI UX BbIYUCITEHUS.
Hapsigy ¢ 3agadamu a3apTHbIX Urp y>Ke B caMOM Ha4varie BO3HUKHOBEHUS
TEeopun BEPOSATHOCTEWN MOSBUINCH 3aa4n, CBA3aHHbIE C COCTaBNEHNEM
Tabnuy cCMepTHOCTM 1 BONpocamu cTpaxoBaHud. B JloHaoHe yxe ¢ 1592
roga BENUCb TOYHbIE 3aNnUCu O CMEPTHOCTMN.

X. I'rourenc
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, KpynHbiv Wwiar Bnepes B passuTumM TEOPUMN BEPOATHOCTEN CBSA3AH C
. paboTamu Hkoea bepHynnu (1654-1705). EMy npnHagnexmnT nepBoe
O0Ka3aTenbCTBO OAHOMO U3 BaXXHEULLNX NONOXEHNN TEOPUN
BEPOSATHOCTEN — TaK Ha3blBaeMbI 3aKOH DosbLumx Ynucesn. OH rnacur:
ABMNEHUA, BEPOATHOCTHbLIE NPU UX MaNIOM YuUchne, Npu 60NbLLIOM
KONMYecTBe CTaHOBATCA 3aKOHOMEPHbLIMU, NPU O4EHb OONbLLIOM —
HEeN30eXHbIMW.
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Houb1o cBeTHT cOJIHIIE

PaBHOB0O3MOKHBIE COOBITHS
1 sHBaps — NPa3IHUYHBI JeHb
HeBo3moxHOe coObITHE
IIpu Opocke KOCTH BBINAJIO «7»
JlocToBepHOe coObITHE
IIpu Opocke MOHETBI BBINIAJ «OPeJI»
CayuaiiHoe coObITHE
IIpu Opocke MOHETHI BHINAJIA «PEHIKa)
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CNYYAUHOE -

HEBO3MOXHOE -

PABHOBO3MOXHbI

E -

OOCTOBEPHOE -

COObLITUE, KOTOPOE MOXET MPOU3ONTU, a MOXKET
U HEe NPOU3OUTMU.

coObITUE, KOTOPOE B AlaHHbIX YCNOBUAX
(onbITe) He MOXET NPON30UTM.

coObITUSA, NOO0E U3 KOTOPLIX HEe obnaaaeTt
HUKAKUM NPEenMyLLEeCTBOM NOABNATLCA Yalle
NPW MHOTOKPAaTHbIX UCNbITAHUAX

cobbiTuHe, KOTOpoOe npu AaHHbIX yCHOBMﬂX
Bceraa npou3ov|p,eT 742 )
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BeposaTHOCTbIO cobbITUA A Ha3bIBaeTCH
OTHOLLEHWE Yncna bnaronpUATHbIX NCXOO0B
ans cobbiTUa A K 4ncny Bcex paBHOBO3MOXKHbIX

MCXOLOB.

P(A) = icc:bopmyrla JNlannaca
n

N - YACNO PaBHOBO3MOXHbIX NCXOO0B
k - Yncno GnaronpuUATHLIX NCXOA0B COObLITUSA
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Mpumep.
Angpen, PomaH, Makcum n Ceprein 6pocunu xxpeduin, Komy ObiTb
BpaTapeM. HanTtm BepoATHOCTbL TOro, YTO BpaTtapem ctan PomaH.

PelleHue:

[TycTb coObiTMEe A= {BpaTapem ctan PomaH}

Yncno GnaronpusATHbIX Mcxoaos k=1

O6LLiee YNCITO BO3MOXKHbIX MUCXOA0B h=4 1

Mo dpopMyne Knaccuyeckorn BepoATHOCTU nonydadr(:4) = " =0,25

OTBerT: 0,25

Yo
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CBonNCTBa BEPOATHOCTU

BepoATHOCTbL AOCTOBEPHOro coobiTnsa A
paBHa eguHuue: P(A) =1

BepoATHOCTbL HEBO3MOXXHOI0O COObLITUA A
paBHa Hynto: P(A) =0

BepoaTHOCTL cny4yanHoro cobbitua 0< P(A)
<1
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3agaHue B10 (Neo 283483)

B yemnuoHaTte No ruMHacTUKe y4acTBYHOT 64 COPTCMEHKU: 20 U3
AnoHun, 28 n3 Knutas, octansHele — 13 Kopew. lNopsaok, B KOTOPOM
BbICTYNaT ITMMHACTKK, onpeaensieTcs xpebuem. Hangurte
BEPOATHOCTb TOr0, YTO CNOPTCMEHKA, BbICTyNarLLas nepsom,
okaxetcs n3 Kopewn.

PelweHue:
3 Kopewu BbicTynatoT 64-(20+28)=16 CNOPTCMEHOK 16

1
[1o popmyne Knaccnyeckon BEPOATHOCTU nonyqlfl\ﬁ‘fl) T 64 4

=0,25

OTBeT: 0,25

K 4
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3agaHue B10 (Ne 283473)
B cnyyanHom akcnepuMeHTe CUMMETPUYHYIO MOHETY BpocatoT

ABaxabl. Hanante BepossiTHOCTb TOro, YTO OPes He BbiNaAeT Hu paasy.

MeTton nepebopa KoMOUMHALMI:

Hy>XHO BbINnUcaTb BCE BO3MOXHbIE KOMOMHALIMM OPIIOB U PELLEK, a
3aTeM BblOpaTb HYXXHbIE Y MPUMEHUTL (DOPMYIY KNacCU4eCckon
BEPOSATHOCTMN.

PewleHue:

1. BeinucbiBaem Bce Bo3MOXHble kombuHauun: 00, OP, PO, PP.
3Ha4nT, n =4

2. Cpeau nony4eHHbIX KOMbHaUmMn BbiIbpaem Te, KOTOpble
TpebytoTcsa no ycrnosuto 3agadn: PP.

3HaumT, m_=1 1

3.lNo cboplvlyne Knaccu4eckou BEpOATHOCTU nonquﬂA) T4 0,25

OtBeT: 0,25 0 »
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NrpanbHbin Kybnk 6pocunm ogmH pas. KakoBa BEpOSATHOCTb TOrO,
YTO BbINagaeT HE MEHEeEe 4 OYKOB?

PelweHue:
1.bpocaem urpanbsHbI KyOUK OQUH pa3 — 6UCX0[0B. 3HAYUT, Y
OaHHOro aencteus (bpocaHne oaHOro nrpansHoOro Kyouka 1 pas)
BCEr0 MMEETCS N=6 BO3MOXXHbIX NCXOO0B.
R.BbinnceiBaem Bce briaronpuaTHbIE UCcxoabl: 4; 5; 6.
3Ha4uuT, k = 3 —yncno dnaronpuUATHLIX UCXOO0B.
y 3
1.['lo goopmyrie knaccu4eckom BEPOATHOCTU UMeeMP(A) = Fa 0,5

OTtBeT: 0,5
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CneuunanbHaa doopmyna BepoOATHOCTMH,
apanTupoBaHHas ANA peLueHnn 3apad ¢
MOHeTaMm
[TycTb MOHETY OpocatoT n pas. Torga
BEPOATHOCTb TOro, YTO OPEN BbINaaeT POBHO k
pa3, MOXXHO HaAUTWU k
C

n

no dpopmyne: £ = o , rae

2" - YMCNO BCEX BO3MOXHbIX MCXOOO0B,
an — YNCIIO COYETaHUI N3 n ANIEMEHTOB MO K,

|
k n.
C =

KOTOpOe BbluMcnsaeTcs no cpopmyne’  kl(n—k)

»




3apava. B cnyyanHom akcnepuMeHTe CUMMETPUYHYIO MOHETY

BbpocatoT TpwxKabl. Hananute BepoOSsITHOCTb TOro, YTO Open
He BbliNadeT HM pasy.

PeweHue.
v
C3° - 3! —
0!(3-0)
OtBeT: 0,125

1




3agnaHue B10 (N2 283441)

B cnyyanHom akcnepumeHTe bpocatoT ABe urpanbHble KOCTH.
Hanoute BepoOATHOCTb TOro, YTO B CYMMeE BbiNageT 5 O4KOB.
Pesynbrat okpyrnmTte 4o COTbIX.

PelueHue:

bpocaem nepsyto nrpanbHy0 KOCTb — 6 MCXOA0B, A5 KaXX40ro 13
KOTOPbIX BO3MOXHbI ELLIE 6 UCXOA0B (KOrga Mbl bpocaem BTOPYHO
KOCTb) 3HaA4uMT y AaHHOro AencTBus (bpocaHue AByx nrpanbHbIX
KOCTel) Bcero umeeTcs n=62=36 BO3MOXXHbIX UCXOA0B
BbinucbiBaeM Bce bnaronpusaTHbIE NCXOAb! B BUOE Nap YMUCENT:
(1;4), (2;3), (3;2), (4;1)

3Ha4uT, k=4 — yncno GrnaronpUATHLIX NCXOO0B. i

4
Mo hopmyrne Knaccn4eckon BEpoATHOCTU umeetnd) = e 0,11

OTtBeT: 0,11




Yucaa,
BbIINIABIIIME HA

rpaHfAXx
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[1Ba cny4YanHbIX cOObITUA Ha3bIBAKOTCA
HECOBMECTUMbIMMU,
€CInn OHM MOTYT NPOU30UTU OQHOBPEMEHHO NP
OLOHOM N TOM XK€ ncxone UcnbiTaHus.

dopmyna crnoxeHums gnsa HeCoBMeCTUMBbIX
COObITUN:

P(40 B)= P(4)+(B)




—Sananve B10-{Ne-320385)

Ha ak3ameHe rno reoMeTpuu LLKOMNbHUKY OOCTAaETCA OAUH BOMPOC N3 CrncKa
9K3aMeHaLUMOHHbIX BOMNPOCcoB. BeposaTHOCTL TOro, 4TO 9TO BOMPOC Ha
TemMy «BnucaHHasa oKpy>XHOCTb», paBHa 0,1. BepoaTHOCTbL TOro, 4Yto 31O
BOMNPOC Ha TeMy « TpuroHomMeTpusi», paBHa 0,35. Bonpocos, KoTopble
OLHOBPEMEHHO OTHOCATCA K 9TUM ABYM TemMaMm, HeT. Hangute
BEPOATHOCTb TOM0, YTO Ha 3K3aMeHe LLUKOMNbHMKY JOCTaHEeTCA BOMNPOC Mo
OLHON U3 3TUX OBYX TEM.

PelwieHue:
1. A={ Bonpoc Ha TeMmy «BnncaHHasa oKpy>XHOCTb»}
B={ Bonpoc Ha TeMy « TpUroHOMeTpus»}
C={ Bonpoc no ogHon nu3 gByx Tem}
2. CoObiTna A n B HecoBMeCTHbI, Tak Kak no CMbICJ'Iy(/QagaZIM H%; BOMPOCOB,
OTHOCALLNXCA K ABYM TeMaM O4HOBPEMEHHO. 3Ha4YnNT
3. 3. [lo npasuny cn3>|<eH|/|;| ns H%COBMGCTHbIX COObITUN UMEEM:

P(C)=P(4AN B)=P(4)+(B

P(C)=0,1+0,35=0,45

-OTBeT- 045

4




CobblTne B Ha3biBaeTcs
HE3ABUCUMDbIM ot cobbiTusa A,
ecnuv nosiBneHna codbiTna A He USMEHSAET
BEPOATHOCTU COObITUS B.

dopmyna yMHOXeHUA BEPOATHOCTEN ONg
He3aBMCUMbIX CODbITUN:

P(C)=P(40 B)= P(4)x(B)




3anaHue B10 (Ne 320477)

buatnoHncT 4 pasa cTpendeT no MueHaM. BepoAaTHOCTb
nonagaHnsa B MULLEHb Npu ogHOM BbicTpene pasHa 0,85. Hanante
BEPOSATHOCTb TOro, YTO BMATMIOHUCT NepBble 2 pasa nonan B
MULLEHW, a NocnegHne aBa npoMaxHyrca. PesynsraT okpyriuTe
00 COTbIX.

PellueHue:

BeposaTHoCTb nonagaHusa = 0,85
BeposaTHocTb npomaxa =1-0,85=0,15
A={nonagaHwve, nonagaHuve, npomax, npomax;}

CoObITus HesaBucuMble. 1o dopmyne yMHOXEHNSI BEPOSTHOCTEMN:
P(C)=0,85x0,85%0,15x 0,15 =0,7225x 0,0225 = 0,01625625 ~ 0,02

OTtBeT: 0.02




No Neo 3a1aumn
BapHaHTa
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