Tema: BepoATHOCTb U CTaTUCTUKA ET3 lNpocpusib

He3aBuncuMMble M1 HecoBMeCTHbIe cobbITUA

= [IpuMepsbi

Ne1.

Ha pucyHKe 1306paxkéH NabupumHT. Mayk 3anonsaeT B NabUPUHT B TOUKe «Bxoa». PasBepHyTbCA M MON3TH
Ha3aj nayk He MoXeT. Ha KaxAoM pa3BeTB/IEHMM NayK BblIGUpaET MyTb, MO KOTOPOMY eLlé He nons. CuymTas

BbIGOP ZJaNbHENLLEro MyTH CyYalHbIM, ONPeAenuTe, C KaKol BEPOATHOCTbIO NayK NpMAET K Bbixoay A .
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Ne2*.

B mMarasmHe B 0HOM KOPOBKeE NieKaT BNepeMELLIKY PYUYKHM C YEPHBIMU, CUHUMM M KPACHbIMM YEPHMIAMM,
OJMHaKoBble Ha BUA. lMoKynaTtesib CayYaiHbiM 06pa3om BbIGUPAET OAHY pyYKy. BeposaTHOCTb TOro, YTo OHa
OKaykeTcA YepHoM, paBHa 0,37, a TOro, YTo OHa OKaxkeTca cuHeM, paeHa 0,45. HalauTte BeposATHOCTb TOro,
YTO py4Ka OKaXKeTcA KpacHOM.

Ne3*.

B mMarasuHe B 04HOM KOPO6Ke NeKaT BrepeMELLKY PYYKM C YEPHbIMM, CUHUMM M KPaCHbIMM YEPHUIAMM,
0JMHaKoBble Ha BUA. lMoKynaTtesib CayYaiHbiM 06pa3om BbIGUPAET OAHY pyYKy. BeposaTHOCTb TOro, YTo OHa
OKaXKeTcsA CMHEN MMM YepHoM, paBHa 0,86, a TOro, YTO OHa OKAXKETCA KpacHOM uaM cMHeM, paBHa 0,58.
Halaute BepoATHOCTb TOr0, YTO pPy4Ka OKaKETCA CMHEN.

Ne4.

M3 palioHHOro LeHTpa B AEPEBHIO €XKeJHEBHO XOAMT aBTOGYC. BepoAaTHOCTbL TOro, YTO B MOHEAE/IbHUK B
aBTObOYCe OKaxKeTcs MeHblue 16 naccaxkmpos, paBHa 0,88. BepoATHOCTb TOro, YTO OKaXKeTcs MeHblue 14
naccaxupos, paBHa 0,53. Halaute BepoATHOCTb TOro, YTO YMC/I0 NaccaxkMpos 6yaet ot 14 go 15.

Ne5.

BepoATHOCTb TOro, YTO Ha TECTUPOBAHMM MO 6MONOTMM yyalumica O. BepHO pewnT 6obliue 11 3a4a4, paBHa
0,67. BepoaTHocTb Toro, 4to O. BepHo pewmT 6osblie 10 3aga4, paBHa 0,74. HaiamTte BepoATHOCTb TOro,
yto O. BEpHO pewmnT poBHO 11 3aaau.

Ne6.

TepMoMeTp U3MepsAET TemnepaTtypy B NoMelLeHWU. BepoaTHOCTb TOro, 4To TemnepaTypa OKaXKeTcs Bbille
+18 C, paBHa 0,84. BepoATHOCTb TOro, 4Tto Temnepatypa okaxetca Hmke +21 C | pasHa 0,61. Hangute

BEPOATHOCTb TOr0, YTO TeMnepaTypa B NOMELLEHMMU OKaxeTca B npoMexyTke ot +18 C go +21 C'.

B HEKOTOPOM C/ly4aifHOM SKCMEPUMEHTE pacCMaTpUBAETCA C/lyyaliHas BeamumHa X . M3BecTHO, YTo
P(X>8)=0,48 u P(X >5)=0,7. Haitaute P(5<.X <8).

lMpumeyaHue: 3adaHusa, ommeyeHHbie (*), scmpedanuck Ha EFKP (EQuHoli 2opodckoli KoHmpoibHol pabome) 8 Mockse,

duazHocmukax MUKO unu 8 mpeHuposoY4HbIx sapuaHmax El3.



* PeweHue (npumepbli) He3aBMCHMMble M HECOBMECTHbIE CO6bITUS

Ne1. Ha pucyHKe nzo6paxkéH nabmpuHT. MNayK 3anonsaeTt B 1a6MPUHT B TOUYKe «Bxog». PazBepHyTbcA M
Nnon3THU Hasag nayKk He MoxeT. Ha Kax0M pa3BeTB/IeHMM NayK BbIGUpaeT NyTb, MO KOTOPOMY eLé
He nons. Cuntas BbIGOP Ja/ibHEMLWEro Nyt Cay4YyaiHbiM, onpeaenute, C KaKoM BepOSATHOCTbIO

nayK npuaér K BbIXOAY A,

B Bcero BbIGOp HanpaBsieHUA genaetca 4 pasa,
. KakZblM pa3 HE3aBMCMMO OT NpeablayLLEero
b ) BblGOpa.
S r. s McKomasn BEpOATHOCTb:
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Ne2*. B marasuHe B 04HOM KOpOGKe NiexkaT BrepeMeLlKy PYUKM C YEPHBIMM, CUHMMM M KPaCHbIMM
YepHUIaMH, OANHAKOBbIE Ha BUA,. I'onynaTenb CJly4aiHbIM 06pa3oM BbIGUPAET OAHY PYUKY.
BepoATHOCTb TOro, YTO OHAa OKaXKeTcA YepHOM, paBHa 0,37, a TOro, YTO OHA OKaXKeTCs CUHEMH,
paBHa 0,45. Haﬁ,qme BEPOATHOCTb TOr0, YTO PyYKa OKaxKeTcsa KpaCHoﬁ.

Bce Tpu co6biTHA «MOKynaTeNb BbIGUPAET PYUKY ONpese/IeHHOro LBeTa» HECOBMECTHbI M B CYMME MX
BEPOATHOCTM JatoT 1, NO3TOMY
P (qepﬂaﬂ) +P (CuH}lﬂ) +P (K’paCHa}l) =1

0,37+0,45+ P(KpaCHa}Z) =1
P(KpaCHaﬂ) =1-0,82

P(KpaCHCl}Z) =0,18
Omsem: 0,18.

Ne3*. B MarasuHe B 04HOM KOpPOOKe JiexKaT BrepeMellKy PYYKHU C YepHbIMU, CUHMMU U KPaCHbIMM
YepHM/IaMM, OAMHAKOBblE Ha BMA. [oKynaTesib cayyYalHbiM 06pa3oM BbiIGUPaAET OAHY PYUKY.
BepoATHOCTb TOro, YTO OHA OKAXXeTCA CMHEM MM YepHOM, paBHa 0,86, a TOro, YTo OHa OKaXkeTcs
KpPacHOM MM cMHel, paBHa 0,58. HalgMTe BepoATHOCTb TOro, YTO PyYKa OKaXKeTCsA CUHEM.

MycTb cobbiTHA: A - pydka cunHAA, B - pyyka yepHasa n C - pydka KpacHadA. Bce pyyku To/IbKO 3TUX LBETOB,
No3ToMy: P(A)+P(B)+P(C)=l.

Mo ycnosuio:

1. P(AUB):O,86. Ho A4A\UB—3T0 «cMHAA MK YepHas», T. €. BCE, KPOME KPACHOM. 3HauuT,

P(A)+P(B)=0586, P(B)=086-P(4).
2. P(A C) 0,58 (cuHaa nam kpacHas). ITo BCE, KPOME HEPHOM: P(A)+P(C)=0,58,
P(C)=058-P(4).

P(B)+P(C)-1

86—P(4) , P(A4)+0,86—P(A4)+0,58—P(A)=1, 0,86+0,58—1=P(4), P(A4)=044
58— P(4)

0,
0,58—P(4

()
0,
P(4)+

. 1P(B)=
P(C)=

Omsem: 0,44.
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Ne4. M3 palOHHOro LeHTpa B AEPEBHIO eXXeAHEBHO X0AMT aBTo6yC. BeposiTHOCTb TOro, 4YTo B
noHeze/IbHUK B aBTOOyce OKaxKeTcA MeHblue 16 naccaxupos, pasHa 0,88. BepoaTHOCTb TOro, 4TO
OKaxKeTcA MeHblue 14 naccaxkmpos, paBHa 0,53. HaliguTe BepoATHOCTb TOro, YTO YMCJIO
naccaxupos 6yaet ot 14 go 15.

CobbiTe 4 — u4Mmcnio naccaxkmMpos oT 14 go 15,
P(AU B) =0,88 — menbime 16 naccaxkupos P(A) =? MCKOMaA BEPOATHOCTb.
CobbiTe B — 4MC0 NaccarKMpoB MeHblue 14,

P(B):0,53. Cob6biTMA A U B HECOBMECTHDI.

CobbiTe AU B — 4Y1CN0 naccaxXmpoB meHbLue 16,

P(B) = 0,53 — menbme 14 naccaykupos

0 14 15 16

P(A)=7—or 14 mo 15 naca>kupos P(AUB):O 88
P(AUB)=P(4)+P(B), 0,88=P(4)+0,53, P(4)=0,35. Omeem: 0,35.
Ne5. BepoATHOCTb TOro, YTO Ha TeCTMPOBAHMM MO 6UMON0rMK yHalwmica O. BepHo pelunT 6onblue 11

3agad, paBHa 0,67. BepoATHOCTb Toro, 4to O. BepHO pewuT 6osblie 10 3agay, paBHa 0,74.
Hanaute BepoATHoCTb Toro, 4uto O. BepHo peluMT poBHO 11 3agau.

CobbiTHe «yvallMICsa BepHO pelumT 6oblie 10 3a4a4» ABNSETCA 06beanHEHME ABYX HECOBMECTHbIX COObITMIMA
«BEpHO pewuT 11 3aga4» 1 «BepHO pewnT 6onblue 11 3agay». MosTomy

P(>10)=P(>11)+P(=11)
0,74=0, 67+P(= 1 1) Omsem: 0,07.
P(=11)=0,07

Ne6. TepmoMeTp usMepsAeT TeMnepaTtypy B NomelleHun. BepoaTHocTb Toro, 4to Temnepartypa
okaxetca Bolwe +18 C, paBHa 0,84. BepoAaTHOCTb TOro, YTO TeMNepaTypa OKaXKeTCa HUXKe

+21 C, paBHa 0,61. HaliguTe BepOATHOCTb TOro, YTO TeMnepaTypa B MOMEeLLEeHNHM OKaXKeTCA B
npomexytke ot +18 C po +21 C.

CobbiTHe «TemnepaTtypa B nomelleHun okaxeTca Boie +21 C » NpoTMBONONIOXKHO COBLITHIO «TemnepaTtypa B

nomeleHnm okaxetca Huxe +21 C » 1 ero BepoAaTHOCTb paBHa P(> 21 )=l—0,61 =0,39.

CobbiTUe «TemnepaTtypa B nomeleHun okaxeTca Boie +18 C » aBnsetca o6beauHeHMe ABYX HECOBMECTHbIX
Co6bITUI «TemniepaTypa B nomeleHnm okaxetcs ot +18 C go +21 C » u «Temnepatypa B NomeLeH1H
okaxkeTca Bolwe +21 C ». Noatomy

P(>18°) :P(18° VN 21°)+P(> 21°)
0,84=P(18° <—>21°)+o,39
P(18 «>21')=0,45
Omsem: 0,45.

Ne7. B HeKkoTOpOM CNy4alHOM 3KCNEepUMMEHTEe pacCcMaTpMBaeTCA C/lyyaiiHas BesmumHa X . M3BecTHO, YTO

P(X>8)=0,48 u P(X25)=0,7. Haiipute P(5<X <8).

P(5<X<8)=P(X>5)-P(X2>8)=0,7-0,48=0,22

P(X >5)=0,7
((5< X <8)=7
P(5 < X <8) P(X >8)=0,48
5 5 X
Omsem: 0,22.
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= Tecm He3aBuCKHMblE M HECOBMECTHbIE COObITUA

Ne1.

Ha pucyHke n306paéH nabupuHT. Mayk 3anonsaeT B Ta6UPUHT B TOuKe «Bxoa». Pa3BepHyTbcA M MON3TU
Ha3a/ nayk He MoxeT. Ha Kax/oM pa3BeTB/IeHMM NayK BbiGMpaeT NyThb, MO KOTOPOMY eLé He Mon3.
CumTasn BbIGOP AasbHENLEro NyT1 CayYalHbiM, ONPeAenmtTe, C KaKoi BEPOATHOCTbIO NayK NpMAET K
Bbixogy C .

*

Ne2*.

B marasuHe B 04HOM KOpO6Ke NieskaT BrepeMeLLKY PYYKM C YePHbIMM, CUHUMM M KPaCHbIMM YEpPHUIaMM,
oAMHaKoBble Ha BMA. MoKynaTesnb c/lydanHbiM 06pa3omM BbiGMPaeT oAHY pydKy. BepoAaTHoCTb Toro, 4Tto oHa
OKaykeTcA YepHoM, paBHa 0,36, a TOro, YTo OHa OKaXKeTca KpacHoM, paBHa 0,26. HalanTe BeposATHOCTb
TOr0, YTO Py4Ka OKaKETCSA CUHEN.

Ne3*.

B mMarasuHe B 04HOM KOPO6Ke NeKaT BrepeMELLKY PYYKM C YEPHbIMM, CUHUMM M KPaCHbIMM YEPHUIAMM,
oAMHaKoBble Ha BMA. MoKkynaTesnb c/lydarHbiM 06pa3omM BblIBMPaEeT oAHY pydKy. BepoAaTHoCTb Toro, 4Tto oHa
OKayKeTcA CMHEN UM YepHoM, paBHa 0,77, a TOro, YTO OHA OKAXKETCA KpaCcHOM MM YepHoM, paBHa 0,58.
Halaute BepoATHOCTb TOr0, YTO py4Ka OKaXKEeTCs YepHOM.

Ne4.

M3 palOHHOro LieHTpa B AEPEBHI0 €KEAHEBHO XOAMUT aBTO6YC. BEpoATHOCTb TOro, YTO B NOHEAE/bHUK B
aBTOGYCE OKaXKeTca MeHblle 18 naccaxkmpos, paBHa 0,95. BeposATHOCTb TOro, 4YTo oKaxeTca MeHblue 10
naccaxupos, paBHa 0,48. Haaute BepoATHOCTb TOro, YTO YMC/I0 Naccaxkupos 6yaet ot 10 go 17.

BepoATHOCTb TOro, YTO Ha TECTUPOBAHUM MO UCTOPMM yYaluuica T. BepHO pelumnT 6onblie 8 3aja4, paBHa
0,76. BepoAaTHoCTb Toro, Yyto T. BepHO pelmT 6osblue 7 3aaad, pasHa 0,88. Haiaute BepoATHOCTb TOro,
yTo T. BEPHO peLIMT PoBHO 8 3ajay.

Ne6.

TepMmoMeTp U3MepaeT TemnepaTypy B NOMeLLeHUU. BepoaTHOCTb TOro, 4To TemrnepaTypa OKaXXeTCca Bbille
+18 C, pasHa 0,82. BepoaTHOCTb TOro, 4To Temnepatypa okaxetcs Huxe +21 C | pasHa 0,65. Haiaute

BEPOATHOCTb TOr0, YTO TeMMnepaTypa B NoMeLLEHMM oKkaxeTcs B npomexkyTke ot +18 C ago +21 C.

Ne7*.

B HEKOTOPOM C}'Iy‘-laljiHOM SKCNnepnMeHTe pacCMaTpUBaeTCA cnyqaffiHaﬂ Be/iMumHa X . MU3BeCTHO, YTO
P(X26)=0,52 u P(X>4)=0,7. Haitaute P(4< X <6).

= Omesembl (mecm) He3saBuCHMbIE U HECOBMECTHbIE COBbITHS

Ne1 Ne2* Ne3* Ne4 Ne5 Ne6 Ne7*

0,25 0,38 0,35 0,47 0,12 0,47 0,18
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* PeweHue (mecm) Hes3aBMCHMMble M HECOBMECTHbIE COBbITHS

Ne1. Ha pucyHke nsobpaxxéH nabupuHT. MNayk 3anonsaeTt B 1abMPUHT B TOUKe «Bxopg». PazBepHyTbcA U
Non3TM Hasag naykK He MoxKeT. Ha KaXKaoM pa3BeTB/I€HMM NayK BbiIOMpaeT NyTb, MO KOTOPOMY elLlé
He non3. CunTas BbIGOp JasIbHEMLIEro MyTH C/IyYalHbIM, ONpeaesiMTe, C KaKoM BEPOSATHOCTbIO
nayKk npuaért K ebixogy C

Bxoa

* Bcero BbI6bop HanpaBneHus fenaetca 2 pasa,
L “
r KayKAblM pa3 He3aBUCUMO OT NpeblayLiero
— Bauxoa Bbl60pa.
\ 11 1
MUckomas BepoaTHocTb: —-—=—=10,25.
Brxog A Brixa B 2 2 4
n
Herop D Omsem: 0,25.

Ne2*. B MarasuHe B 04HOM KOPOGKe siexkaT BiepeMeLLKY PYYKM C YEPHbIMM, CUHUMMK M KPAaCHbIMM
YepHU/IamMM, OAMHAKOBbIe Ha BMA. MoKynaTesnb c/ly4alHbiM 06pasom BbiGMpaeT O4HY PyuKY.
BepoATHOCTb TOro, YTO OHa OKAXXeTCA YepHOM, paBHa 0,36, a TOro, YTO OHa OKAXKETCA KpPacHOM,
paBHa 0,26. HaiauTe BepOATHOCTb TOr0, YTO py4YKa OKaXXeTCA CUHEMN.

Bce Tpu co6bITUA «NOKYNaTeb BbloMpaeT pyyKy onpeaeseHHoro LBeTa» HECOBMECTHbI U B CYMME MX BEPOATHOCTU
AatT 1, noToMy

P(qepuaﬂ) + P(CuHﬂﬂ) + P(KpaCHa}Z) =1
0,36+ P(cumm) +0,26=1
P(CuH}Z}Z) =1-0,62

P(CuH}lﬂ) =0,38
Omsem: 0,38.

Ne3*. B MarasuHe B 04HOM KOpPOGKe JiexKaT BrepeMellKy PYYKH C YepPHbIMU, CUHMMMU U KPAaCHbIMMK
YepHU/1aMU, OAUHAKOBbIE Ha BMA. MoKynaTtesib c/ly4alHbIM 06pa3oM BbiIGUpaeT O4HY PYUKY.
BepoATHOCTb TOro, YTO OHA OKaXKeTCA CMHEM UM YepHOM, paBHa 0,77, a TOro, YTO OHa OKaxKeTcs
KpacHOM M1 YepHOM, paBHa 0,58. HaliauTe BEpOATHOCTb TOrO, YTO pyyKa OKaXKeTcsa YepHOM.

MycTb cobbiTHA: A - pydKa cuMHASA, B - pyyka YyepHas 1 C - py4yka KpacHas. Bce pyykM To/IbKO 3TUX LBETOB,
No3TOMy: P(A)+P(B)+P(C):1.

Mo ycnosuio:

1. P(AuB)=O,77. Ho A\UB—3T0 «CMHAA MK YepHas», T. €. BCE, KPOME KPACHOM. 3HAUMT,

P(A)+P(B)=0,77, P(A4)=0,77-P(B).
2. P(B C) 0,58 (uepHas vnu KpacHas). ITO BC&, KpOME CUHEM: P(B)+P(C):O,58,
P(C)=0,58—P(B).

0
P(4)+
)=
)=

P(B)+P(C)=1
. {P(4)=0,77-P(B) , 0,77-P(B)+P(B)+0,58—P(B)=1, 0,77+0,58—1=P(B), P(4)=0,35
P(C)=0,58—P(B)

Omsem: 0,35.

Ne4. U3 palOHHOro LUEHTpa B 4ePEBHI0 eXXefHEeBHO X0AMT aBTobyc. BepoATHOCTb Toro, 4YTo B
noHege IbHUK B aBTOGYyce OKarkeTcAa MeHble 18 naccaxkupos, paBHa 0,95. BeposaTHOCTb TOro, 4YTto
oKaxkeTcA MeHblue 10 naccaxkmupos, paBHa 0,48. HaligMTe BeposATHOCTb TOr0, YTO YMC/I0 NACCAXKMPOB
6yaet ot 10 go 17.

CobbiTe A — umcno naccaxkmpos ot 10 go 17, P(A) = ? MCKoMasa BEPOSATHOCTb.
CobbiTe B — 4umcio naccaxkmpoB meHblue 10, P(B) =0,48. CobblTa 4 U B HECOBMECTHbI.
MatematukaOHNaKH
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CobbiTe AU B — 41CNo NaccaxmMpoB MeHblue 18, P(A uB) =0,95.
P(A uB) = P(A) +P(B) , 0,95= P(A) +0,48, P(A) =0,47. Omsgem: 0,47.

Ne5. BepoATHOCTb TOro, YTO Ha TECTMPOBAHMM MO MCTOPUM ydalumica T. BepHO pewuT 6osblue 8 3agay,
paBHa 0,76. BepoATHOCTb Toro, 4to T. BepHO pewwuT 6onblie 7 3aga4v, paBHa 0,88. Hangurte
BEPOATHOCTb TOro, 4to T. BEPHO pelwnT poBHO 8 3ajau.

CobbITHeE «yYaLiMICA BEPHO pelwuT 6osblue 7 3aad» ABAAETCA 06beAnHEHNE [BYX HECOBMECTHBIX COBLITUI «BEPHO
pewnT 8 3aga4» U «BEPHO pewmnT 6osbuie 8 3agay». MosaTomy

P(>7)=P(>8)+P(=38)
0,88=0,76+ P(=8)

P(: 8) =0,12
Omsem: 0,12.

Ne6. TepmoMeTp usMepseT TeMnepaTypy B nomeleHMn. BepoAaTHOCTb TOro, Y4To TemnepaTypa OKaxXeTcs

biwe +18 C, paBHa 0,82. BepoAaTHOCTb TOro, 4To Temnepatypa okaxeTtcsa Huxe +21 C, paBHa
0,65. HanaMTe BEpPOATHOCTb TOrO, YTO TeMnepaTypa B MOMELLEHUM OKaXKeTCA B MPOMEXKYTKe OT

+18 C po +21C.

Co6biThe «Temnepatypa B nomeleHnm okaxetca Boilwe +21 C » npoTMBONONOKHO COBBLITUIO «TemnepaTypa B
nometeHmm okaxetca Hmke +21 C » u ero BepoAaTHOCTb paBHa P(> 21 )=1—0,65 =0,35.
Co6biTHe «Temnepatypa B nomeleHnm okaxetca soilwe +18 C » aBnsetca o6beamHeHUE ABYX HECOBMECTHbIX
CobbITUM «TemnepaTtypa B nometlueHnn okaxetcsa ot +18 C go +21 C » u «TemnepaTypa B NOMELLEHUM OKaXKeTCs
goiwe +21 C ». Moatomy

P(>18)=P(18 «>21')+P(>21')

0,82=P(18 «>21)+0,35

P(18 «>21')=0,47

Omsem: 0,47.

Ne7*. B HEKOTOPOM C/ly4alf{HOM SKCMEPUMEHTE pacCMaTpMBaeTCA C/lyyaiiHas BesMumHa X . M3BeCTHO, uTo
P(X>6)=0,52 u P(X>4)=0,7. Hannaute P(4<X <6).

P(4<X<6)=P(X24)-P(X26)=0,7-0,52=0,18 P(X > 4) = 0,7

4 < < 6)="
P(4< X <6) P(X >6) = 0,52

4 6 X
Omsem: 0,18.
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