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1. O 6pocKax MOHEeT M UrpaJibHbIX KyGMKOB

= [IpuMepsbi

Ne1.

Mepes Havanom yTOO/ILHOrO MaTya CyZbsl 6poCaeT MOHETKY, YTOObI ONpeaemTb, Kakas M3 KOMaHzA
HAYHET Urpy c madom. KomaHga «PusmKk» urpaeT fBa MaTya C pasHbIMM KOMaHZamu. Haklgute
BEPOATHOCTb TOr0, YTO 06a pasa MAY BbiMrpaeT «OU3KK»>.

Ne2.

Mepeg Havanom ¢yTOO/ILHOrO MaTya CyAbs 6pocaeT MOHETKY, YTOObl OnpeaenTb, Kakas U3 KOMaHg
HA4YHET Urpy c madom. KomaHga «eonor» MrpaeT TpM martya C pasHbiIMM KOMaHAamu. Hargute
BEPOATHOCTb TOFO, YTO B 3TUX MUrpax «Feosor» NpomrpaeT xKpebui poBHO OAUH pas.

Ne3.

Mepea Ha4Ya oM BONEMB0IBHOMO MaTya KanuTaHbl KOMaHA TAHYT YECTHbIM JKpebui, YTo6bl ONpeseuTb,
KaKas M3 KOMaHA Ha4YHET urpy c Mavyom. KomaHaa «Ctpatop» no oyepeam Urpaet c KomaHaamu «<Potop»,
«Ctaptep» U «[poTop». Hanaute BepoATHOCTb Toro, 4to «CTpaTop» 6yAeT HauMHaThb TOJIbKO BTOPYHO M
NOC/NIeAHION Urpbl.

Ned.

UrpanbHbIi Ky6UK 6pocatoT ABaxabl. M3BeCTHO, YTO B CyMMe Bbinaso 8 o4koB. HalamTe BepoATHOCTb
TOro, YTO BO BTOPOM pas Bbinasio 3 O4Ka.

Ne5.

Mpu AByKpaTHOM 6pocaHMM KOCTM B CYMME BbiNasio 9 oukoB. KakoBa BEpOATHOCTb TOro, YTO XOTA 6bl pas
BbiNano 5 o4ykos?

Neb6.

UrpanbHyto KOCTb 6pocHaM ABa pasa. M3BECTHO, YTO TPM OYKa HE BbiNasu HU pasy. HanauTte npm 3Tom
YC/IOBMM BEPOATHOCTb COBLITUA «CyMMa BbINaBLUMX OYKOB OKAXKETCA paBHa 8.

Ne7*.

BaHAa 6pocun MrpasbHbii KYy6MK, U Yy HEFO BbiNaso 6osblie 2 04KoB. MeTa 6pocun UrpasbHbif Ky6UK, 1Y
HEro BbINAN0 MeHbLUe 6 04KOB. HalanTe BEpOATHOCTb TOro, YTO Y MeTH BbiNaio OYKOB GOJIbLIE, YEM Y
BaHu.

Ne8.

CMMMeETPUYHYI0 MOHETY 6pocatoT 10 pa3. Bo cko/ibko pa3 BEpOATHOCTb COBbITMA “BbiNageT POBHO 5 opaioB”
60JiblLie BEPOSTHOCTM COBbITMA "BbiNageT POBHO 4 opaa”.

Ne9.

UrpasibHyto KOCTb 6pocanu Ao TeX Mop, Noka CyMMa BCEX BbINaBLUMX OYKOB HE MPEBbICKIA YMUCIIO 6.
KakoBa BepoATHOCTb TOro, YTO A5 3TOro notpe6oBasoch Aa 6pocka? OTBET OKPYr/MTe 40 COTbIX.

Ne10.

UrpanbHyto KOCTb 6pocanu 4o TexX nop, NokKa CyMMa BCEX BbIMaBLUMX OYKOB He MpeBbiCH/Ia YMCIO 2.
KakoBa BepoATHOCTb TOro, YTO A8 3TOro notpe6oBasioch ABa 6pocka? OTBET OKPYr/MTE [0 COTbIX.

Ne11.

UrpasibHyt0 KOCTb 6pocanu o TeX Nop, NMoKa CyMMa BCEX BbiNaBLUMX OYKOB HE NMpeBbICHIA YMCo 3.
KakoBa BEpOATHOCTb TOro, YTO A1 3TOro NOTPeb0BasioCb POBHO TpM O6pocKa? OTBET OKpyramMTe A0 COTbIX.

Ne12.

UrpasibHy0 KOCTb 6POCUIN OAMH UM HECKOJIbKO pa3. OKa3anoch, YTO CyMMa BCEX BbIMaBLUMX OYKOB paBHa
4. KakoBa BepOATHOCTb TOr0, YTO 6bla1 caenaH oAmMH 6pocoKk? OTBET OKpPYramMTe 40 COTbIX.

uau

MpaBUAbHLIM UrpanbHbIM KYGUK 6pocanu o Tex Mop, MoKa CyMMa BbiMaBLUMX MPWM BCEX BPOCKAaX 0YKOB He
cTtana 6osblle, yem 3. M3BeCTHO, YTO 06LAaA CyMMa OYKOB OKa3aslacb paBHa 4. KakoBa BEpOATHOCTb TOrO,
YTO OblN cAenaH poBHO O0AMH 6pocoK? OTBET OKpYr/MTe 40 COTbIX.
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Ne13.  UrpanbHyl KOCTb BPOCUAM OAMH MM HECKONBKO pa3. OKasasocbh, YTO CyMMa BCEX BbiMaBLUMX OYKOB paBHa
4. KakoBa BEpOATHOCTb TOr0, 4YTO NOTPEe6OBaIOCh cAeiaTbh TpM 6pocka? OTBET OKpPYyr/iMTe A0 COTbIX.

Ne14.  TepBbiit MrpanbHbii KYGMK 06bIYHBIM, @ Ha FpaHAX BTOPOro KYyGMKa HET YeTHbIX YMCESl, @ HEYETHbIe YMcna
1, 3 1 5 BcTpevatoTca no ABa pasa. B octanbHOM Ky6MKM oamHaKoBble. OMH CNyYyanHO BbIGpaHHbIN Ky6MK
6pocaloT ABa pasa. M3BecTHO, B KaKOM-TO nopAajKe Bbinasn 3 1 5 oukoB. KakoBa BEPOATHOCTb TOr0, YTO
6pocanu BTOpPOM Ky6UK?

Ne15.  MoHeTy noa6pacbiBatoT 13 pa3. Halgute MaTeMaTM4eCcKoe OXMIaHME KOJIMYECTBa BbiMaBLUMX OPJIOB.

Ne16.  MoHeTy noabpacbiBaloT 40 TeX Mop, NoKa Opes He BbiNaJeT ABa pa3a (He o6s3aTesnbHO noapsaa). Hanaute
MaTtemaTMyecKoe OXuaaHne Ymcna 6pPOCKOB.

Ne17.  MoHeTy noa6pacbiBaloT 0 TeX Mop, NoKa Opes He BbiNaJeT TpU pasa (He o6s3aTenbHO noapag). Haraure
maTteMaTmMyecKoe OXMuAaHue Ymcia 6pOCKOB.

Ne18.  UrpasibHbiM Ky6MK 6pocatoT o Tex Nop, MOKa LIecTepKa He BbiMaZeT fBa pasa, He 06a3aTeNlbHO NoApAS.
HaranTe mateMaTMyecKoe oXnaaHue CayvamHOM BEIMUYMHBI «YUCTI0 CAeNTaHHbIX 6POCKOB».

No19.  [paBuIbHYIO MrpasibHY0 KOCTb 6pocatoT A0 TeX Mop, NoKa rpaHu € 1, 2, 3 1 4 04KaMM He BbINaayT XOTA 6bl
no oAHOMy pa3y. HananTte mateMaTMyecKkoe oXunaaHue CNyYarHOM BEIMUMHBI «YUCNIO CAENAHHBIX
GpPOCKOB>.

MpumeyaHue: 3adaHus, ommeydeHHble (*), scmpedanuck Ha ETKP (EQuHol eopodckoli koHmposibHol pabome) 8 Mockse,
duazHocmukax MUKO unu 8 mpeHuposoyHbIx sapuaHmax EIl3.
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= PeweHue (npumepsl) 1. O 6poCKax MOHET M1 UrpasibHbIX KYyOMKOB

Ne1. Tlepea Ha4anoM pyT60/1LHOrO MaTya cyabA 6pocaeT MOHETKY, YTOObl onNpeae/inTb, Kakad U3 KOMaHA
Ha4YHET urpy c madom. KomaHga «dOusnK» UrpaeT ABa MaTya C pa3HbIMM KOMaHgamu. Hanaute
BEPOATHOCTb TOro, 4To 06a pa3sa MAY BbiMrpaeT «DuU3nK».

2

MyCcTb «pellKka» - 3TO BbIMIPbILL B pebumn. KomMyecTBo BO3MOXKHbIX McxoaoB 2° =4 . BraronpuaTtcTeyeT cobbITUIO
1

«pellKa BbiNajeT poBHO ABa pa3a» 1 ucxoa: PP. MckoMasa BeposiTHOCTb P(A) = Z =0,25.

Omsem: 0,25.

Ne2. Tepea Ha4vasioM pyT60/ILHOrO MaTya CyabA 6pocaeT MOHETKY, YTOObl onNpeaeinTb, KaKkad U3 KOMaHA
Ha4yHET urpy c mayom. KomaHga «leonor» urpaer Tpu Matya c pasHbiMM KOMaHZamK. Hangure
BEpPOATHOCTb TOrO, 4YTO B 3TUX Urpax «leosior» npourpaeT }Xpebuit pOBHO OAMH pas.

3
MycTb «opesi» - 3TO NPOMIpbILL B Kpebrn. KoimyecTBo BO3MOXKHbIX MCXOA0B 2°=8. BbnaronpuaTcTByeT COBBITHIO
«Open BbiNaZeT poBHO 0AMH pa3» 3 ucxoga: OPP, POP, PPO. MckoMasa BEpPOATHOCTb

P(A)= 3_ 0,375. Omsem: 0,375.
8

Ne3. TMepeps HayanoM Bonen60IbHOrO MaTHa KanMTaHbl KOMaHA TAHYT YeCTHbIN Kpebui, 4Tobbl
onpeAennTb, Kakas M3 KOMaHJ, Ha4YHET urpy c madyom. KomaHaa «CtpaTtop» no odepeam urpaet c
KomaHgamu «PoTtop», «CTapTep» M «MpoTtop». Haiaute BepoAaTHOCTb Toro, 4to «Ctpatop» 6yaeT
Ha4YMHATb TO/IbKO BTOPYIO M MNOC/IE4HIO0 UrPbl.

«CTtpatop» MycTb «pelwkKa» - 3TO BbIMrpbiW B Xpedbun. Konnvectso
«PoTop» «CtapTep» «[lpoTop»

BO3MOKHBIX MCX00B 2 =8 .

BnaronpuatcTeyeT cobbiTMio «CTpaTop 6yZeT HaunHaTb
TOJIbKO BTOPYIO M NocaefHIo urpbl» 1 ucxos. Mckomasn
BEPOATHOCTb

P(A)=%=0,125.

Omsem: 0,125.

V| ©| O O|V| OO0
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Ned. UrpanbHbii Ky6uK 6pocatoT gBaxKabl. M13BeCTHO, YTO B CyMMe Bbinasio 8 o4KoB. Haiaute BepoATHOCTb
TOro, YTo BO BTOPOM pas Bbinasio 3 ouKa.

/1 1 2 3 4 5 6 Bcero nmeetcsa 5 paBHOBO3MOXHbIX MCXOA0B "B
1 2 3 4 5 6 7 CYMMe BbINaso 8 o4KoB".
2 3 4 5 6 7 8 BiaronpusaTHLIX UCXOA0B «BO BTOPOM pas BbiMnasio 3
3 4 5 6 7 8 9 o4yka» (5;3) - ogHO cobbiTHeE.
4 5 6 7 8 9 10
5 6 7 1, 8 9 10 11 NUckoman BEPOATHOCTb 5 =0,2
£ ’ 8 ° 10 " 12 Omsem: 0,2.

Ne5. [pu AByKpaTHOM 6pocaHMM KOCTM B CyMMe Bbinano 9 o4koB. KakoBa BepOSITHOCTb TOro, YTO XOTA 6bl
pa3s Bbinanao 5 o4kos?

/1 1 2 3 4 5 6 Bcero nmeetca 4 paBHOBO3MOXHbIX MCXOA0B "B
1 2 3 4 5 6 7 CyMMe BbINaso 9 o4kos".
2 3 4 5 6 7 8 BharonpuATHbIX MCXOA0B «XOTA Obl pa3 BbiNaao 5
3 4 5 6 7 8 9 o4ka» (5;4) u (4;5) - aBa cobbiTmA.
4 5 6 7 8 9 10 2
5 6 7 ) 9 10 11 McKomas BepOATHOCTb 2 =0,5 Omsem: 0,5.
6 7 8 9 10 11 12
MaTtematnkaOHNaUH
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Ne6. MUrpasibHyl0 KOCTb 6pOCHM ABa pa3a. M3BeCTHO, YTO TPM OYKa He BbiNasiM HM pasy. Hamnaute npu
3TOM YCJIOBMMU BEPOATHOCTb COObITUA «CyMMa BbiMaBLUMX OYKOB OKaXKeTcs paBHa 8».

/1 1 2 3 4 5 6 Bcero umeetca 25 paBHOBO3MOXHbIX
1 2 3 5 6 7 MCXOA0B «TPM OYKa He BbINasiv HU pasy ".
2 3 4 6 7 8 BnaronpmATHbBIX UCXOZ0B NPU 3TOM YCI0BUA
3 |[== 5 ¥ 7 3 g «CYMMa BbINaBLUMX OYKOB OKaXKeTCA paBHa
4 5 6 8 9 10 8» - 3 cobbITHS.
5 6 7 9 10 11 3
6 7 8 10 1 12 McKomas BeposATHOCTb > =0,12.

Omsem: 0,12.

Ne7*.  BaHs 6pocu UrpasibHbiM Ky6UK, M Y HEro Bbinaao 6osblue 2 o4KoB. MeTa 6pocun urpanbHbid KyouK,
M Yy Hero BbinaJio MeHblue 6 04KoB. HaliauTe BepoATHOCTb TOro, 4to y MNeTu Bbinaso o4koB 6oblue,

yeM y BaHu.
n 1 2 3 4 5 A B Tabamue no BepTUKaAM OTMETMM BCE BO3MOMKHbIE
1 11 1:2 1;3 1:4 15 1:6 04YKM Y BaHn nocne 6pocKa KybuKa, a Mo ropusoHTam -
2 2:1 2;2 2:3 2:4 2:5 2:6 y NeTun. Mo ycnosuio y Barnu Bbinano 6o/bliue 2 04KOB -
3 3;1 3;2 3;3 3;4 3;5 3(6 BblYEPKHEM CTPOKM C 1 1 2 o4KamH, a Yy [eTn Bbinano
4 41 42 43 4;4 45 4:6 MeHbLLEe 6 OUYKOB - BbIYEPKHEM CTO/I6€EL, C 6 04YKaMM.
5 51 5:2 5:3 5.4 5:5 5:6 Bcero Bo3MOXHbIX KOMGMHaLwiA - 20.
6 6;1 6;2 6:3 6:4 6:5 6:6 Y MeTun BbINano 6osblie 04KOB, YeM Yy BaHu - 3 cayvas.
3 15
BeposATHoCTb 3TOro cobbitTna paBHa — = —— =0,15.
20 100
Omsem: 0,15.
Ne8. CuMMeTpHYHYIo MOHeTy 6pocatoT 10 pas. Bo ckosibKo pa3 BepoATHOCTb CO6bITUA "BbiNageT PoBHO 5

op/10B” 60/1bLe BEPOATHOCTU COGbITUA "BbiNageT POBHO 4 opaa’”.

Myctb N =10 3TO YMC/IO COBBLITUN, kl =5 - unco cobbITUI "open BbiNageT POBHO NATh pas”, k2 =4 - uucno
CO6bITUM "Open BbiNaJeT poBHO YeTbipe pa3a”.

10
Bcero BO3MOMHbIX MCXOZA0B NPy 6pocaHnn MoHeTbl 10 pas pasHo 2 .
bnaronpuaTHbIX MCXOL0B COGLITUA “"open BbiNnadeT POBHO NATb pas3” onpeaensemM no opMyse coyeTaHMA
k
n! 10! 10! Ce Cp

k 5 i
ck=C . Toraa BepoSTHOCTb 3TOro Co6bITUA paBHa P, = —"

7 k(n—k)! 5!(10-5)! 5! .5! 2" 20
bnaronpmAaTHbIX MCXOA0B COBLITUA “Open BbiMaZeT POBHO YeTbipe pasa” onpegensemM no hopMye covyeTaHms

n! 10! 10! ck ¢t
= = . Toraa BEpPOATHOCTb 3TOr0 COBbITMA paBHa P, = ——=—.
k!(n—k,)!  41(10-4)! 4! .6! 2" 2

R_Cy.Co_Ci,_ 100 100 416! 4156 6_,,

ke _ 04 _
Cn _Clo_

OTHolLEHWE BEPOATHOCTEN

P, 2°°2® Ci 5!.51"41 .61 5.5 41 .55 §
3HaumT, CobbITME "open BbiNaJeT POBHO NATb pas3” 60/iee BEPOATHO, YEM COBbITME "Open BbiNaeT POBHO YeTbipe
pasa” B 1,2 pasa. Omesem: 1,2.

Ne9. I/Irpaanylo KOCTb 6pocam4 A0 TeX nop, NOKa CyMMa BCeX BbiMaBWHMNX O4YKOB He npeBbiCHJ1a YUCI10 6.
KakoBa BepOATHOCTb TOro, 4TO A4J214 3TOrO nOTpGGOBaﬂOCb ABa 6pocxa? OTBeTt OKpyrsunTte o CoTbiX.

PaCCMOTpMM C/QlydaMn, Korja CyMma BblMaBLWKMX O4YKOB MNPEBbLICUT YHNCII0 6 3a gBa 6p0CKaI

(1;6) (2;5) (3;4) (4;3) (552) (6;1)
(2;6) (3;5) (4;4) (5;3) (652)
(3;6) (4;5) (5;4) (6;3)
(4;6) (5;5) (6;4)
(5;6) (6;5)

(6;6). Bcero 21 cnyvar. Obliee YMCN0 BO3MOXKHbBIX MCXOA0B NPU 6poCcaHmm

WUrpasibHOM KOCTH ABa pa3a pasHo 6° = 36. Torga MCKOMas BEPOATHOCTb paBHa % ~0,583...~0,58.

Omsem: 0,58.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru



5

Ne10. UrpanbHyl0 KocTb 6pocasn A0 Tex Nop, NoKa CyMMa BCEX BbiNaBLUMX OYKOB HE MpEeBbICMIA YAUCAO 2,
KakoBa BEpOATHOCTb TOro, 4TO 4/1 3TOro notpe6oBasnoch ABa 6pocka? OTBET OKpyr/iMTe A0 COTbIX.

PaccMoTpuM CilyyaM, KOraa CyMMa BbiMaBLUMX OYKOB MPEBbICUT YMC/IO 2 3a ABa 6poCKa:
(1;2) (2;1)
(153)

(1;4)
(1;5)
(1;6).
Bcero 11 cyyaeB. OBLLEe YMCI0 BOBMOXKHbIX MCXOZAO0B MPY 6POCaHMM MrPasIbHOM KOCTM ABa pasa pasHo 6° =36.

Toraa MCKOMas BEPOATHOCTb paBHa % ~0,305...~0,31. Omsem: 0,31.

Ne11. UrpanbHylo KocTb 6pocasin A0 TeX Nop, NoKa CyMMa BCEX BbINaBLUMX OYKOB He MpeBbicUaa YMco 3.
KakoBa BEpOATHOCTb TOr0, YTO A4J1A 3TOro NoTpe6oBasoCch pOBHO TpU 6pocKa? OTBET OKpyr/MTe A0
COTbIX.

®pasa «urpanbHyto KOCTb 6pocanu A0 TeX Mop, NoKa CyMma BCEX BbIMaBLUMX OYKOB HE MpeBbICHAA YMCI0 3»
03Ha4yaeT, YTO UrpasibHY KOCTb MPOAO/IKaAM 6pocaTb, €C/IM CyMMa BCEX BbIMABLUMX OYKOB 6Oblla MEHbLUE MM
paBHa TpeM, W NpeKkpaTMan 6pocaTb, Korga 3Ta cymma npesbicuna 3. CnepoBaTtenbHO, €C/iM 6bI1I0 CAeNaHo TpU
6pOCKa, TO Ha TPETbEM BPOCKE CyMMa AO0JIXKHA 6blna NpeBbICUTDL 3.

1 2,3,4,5,6 1,2,3,4,5,6 1,2.3.4.5.6

.1.1+1.1.1=i+i=£z0,078,"z0,08_ Omsem: 0,08.
6 6 6 216 18 218 -

Ne12. UrpanbHylo KOCTb 6pOCUIM OAMH MIM HECKOJIbKO pa3. OKasanocb, YTO CyMMa BCeX BbiNaBLUMX OYKOB
paBHa 4. KakoBa BEpOATHOCTb TOro, 4YTO 6bla1 cAe/laH OAMH 6pocok? OTBET OKpYrauTe [0 COTbIX.
unu
MpaBubHBIM UrpanbHbiM KY6MK 6pocasin Ao TexX Nop, NoKa CyMMa BbiMaBLIMX MPHU BCceX 6pocKax
OYKOB He cTasa 6osbwe, YeM 3. M3BecTHO, 4TO 06Lias CyMMa OYKOB OKasasiacb paBHa 4. KakoBa
BEPOATHOCTb TOro, YTO 6blN1 cAeslaH POBHO oAMH 6pocoK? OTBET OKpYr/imTe A0 COTbIX.

MpomnntocTpMpyem AepeBOM BEPOATHOCTEM KaK MOXHO MOJYYMTb 4 OuYKa.

2-i 6pocok

OYKU

3-U 6pocok

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
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11 1 1 1 1 1 1 343

BeposTHoCTb nonyuntb 4 ouka pasHa: P, ... = 5 +§ + & + & + & + & + & + i

1
BepoATHOCTb MoyumTb 4 04Ka Npu o4HOM 6pocke pasHa: P, ... pi osoN Gpocke — E
BepoATHOCTb TOro, 4To chenaH oavH 6POCOK U NPM 3TOM MOJyYeHO 4 oYKa:
1
P4 0YKa IPU OJTHOM OpocKe 8] 216
P, spocor = . =343 = 345 ~ 2629+ = 0,63
4 oyka —
6
Omsem: 0,63.
Ne13. UrpanbHy0 KOCTb 6pPOCUIM OAUH MM HECKOJIbKO pa3. OKasasocb, YTO CyMMa BCEX BbiMaBLUMX OYKOB
paBHa 4. KakoBa BepoATHOCTb TOro, YTo NoTpe6oBasiocb caenatb Tp1 6pocka? OTBeT OKpyramTe Ao

COTbIX.

MponnnCTpMpyemM AepeBOM BEPOATHOCTENM KaK MOXHO MOJTyYMTb 4 O4YKa.

1-0 6pocok

2-ii 6pocok

OYKU

3-U 6pocok

OYKU

_1+1+1+1+1+1+1+1_343
6 6° 6° 6° 6° 6° 6 6° 6
BepoATHOCTb TOro, 4TO B pe3yiabTate Tpex 6pOCKOB CyMMa BbiMaBWMX OYKOB OKasaslacb paBHa 4:

1.1 1 3

P4 OYKa IIpM TPeX Opockax g E @ = ? .

BeposTHOCTb MosyumTh 4 ouka pasHa: P,

O4Ka

BepOFITHOCTb TOro, 4Yto Caes1iaHo TpU 6pocr<a M NpU 3TOM NOJTy4EeHO 4 ouyKa:

3
PA OdKa TIpH Tpex Opockax ? 18
P3 Gpocka P4 - - 343 - 343 ~ Oa 052...~ 01 05 Omsem: 0,05.
64

Ne14. [MepBbiM UrpasibHbIM KyGUK 0ObIUYHBIM, @ HA FPaHAX BTOPOro Ky61Ka HeT YeTHbIX YMCesl, a HeYeTHble
uucna 1, 3 u 5 BcTpeyaloTca no ABa pasa. B octasibHoM Ky6MKU oguHaKoBble. OAUH CayYanHO
BbIGpaHHbIM Ky6MK 6pocaloT ABa pa3a. M3BecTHO, B KAaKOM-TO nopsagke Bbinasu 3 1 5 oukoB. KakoBa
BEPOATHOCTb TOro, YTO 6pocasu BTOPOM Ky6GUK?

MocKoNbKY Ky6MK BblIGUpaeTCsa C/lyYaltHO, TO BEPOATHOCTM CO6bITMA A "6pocuin nepsblt Ky6UK" U
NPOTUBOMOJIONHOrO CO6bITMA A "6poCcHaM BTOPOM KYBUK" paBHbl. [epBblit Ky6UK 06bl4HbIN. YMCN0 MCXOA0B MNpK

OZHOM OGpOCKe paBHO 6, NpM ABYX GPOCKaxX 6° =36. Mpn 6pocaHuKM BTOPOro KyGMKa YMC/I0 UCXOA0B NPU O4HOM
6poCKe paBHO 3, Npu AByx Gpockax 3° =9.

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM
www.mathcourse.ru



n=36 2/36=1/18

(3;5) unu (5;3) nposue

ucxodbi

npoyue
ucxodsi

3;5) unu (5;3)

MycTb B - cobbITME, NPV KOTOPOM BbiNagaeT Hy:KHas KOMOMHaLMA Npu 6pocaHmm 6o NepBoro Kybmka, 1mbo
11 N 12 5
218 29 36

Onpeaenum BeposATHOCTb TOT0, YTO 6pPOCa/IM UMEHHO BTOPOM KYOMK. ITO YC/I0BHAA BEPOATHOCTb, T.€. ONpeae/ M

BTOPOro Kybuka. BepoAaTHOCTb 3TOro cobbiTMA paBHa P(B)

JI0/110, KOTOPYIO BEPOATHOCTb COBLITMA "HYXHaA KOMOMHALMA Bbinasa Ha BTOPoM Kybuke” AM B 3aHumaeT B

_ 12
_ P(ANB) 54

BEPOATHOCTM CO6bITMA B : P(A|B)= (P(B) )z 259 =%=O,8. Omsem: 0,8.
36

Ne15. MoHeTy nog6pacbiBatoT 13 pa3s. Hangurte MmateMatMyecKoe oXKMAaHUe KOIMYeCcTBa BbiNnaBLIMX OPJIOB.

PaccmoTpum oamH 060 6POCOK MOHETbI. C BEPOSTHOCTLIO E BbINAZeT 1 opes, C BEPOATHOCTbI0O — BbinageT 0

1 1 1
opnoB. MateMaTU4eCcKoe OXKMAaHWe KOIMYeCcTBa OpJioB NpU OAHOM 6pOCKe paBHO: E A+=-0==.

2 2

1
CnesoBaTenibHO, Npu 13 6pOCKax MaTeMaTMHYeCKoe OXMAaHUe KoMyecTsa opaos pasHo 13- E =6,5. Tak Kkak

MatemaTmMyeckoe OXMAaHMEe CYMMbI CIy4alHbIX BEJIMYMH PABHO CYMME MaTeMaTUUYECKUX OXUAAHWUMA STUX BEJIUUMH,
TO A1 NOJIy4eHMA OTBETAa A0CTATOYHO 13 pa3 NpOCYyMMMPOBaTh MaTEMATUYECKOE OXMAaHME OPJIoB MpU
OJHOKpaTHOM GpOCKe.

Omsem: 6,5.

Ne16. MoHeTy nog6pacbiBaloT 40 Tex Nop, NOKa opes He BbinajeT ABa pasa (He ob6s3aTesibHO NoApAg).
Harpg1Tte MaTeMaTMuyecKoe oXXupaaHue Yncaa 6pocKoB.

Myctb X, —uncno 6pockoB Ans 1-ro opna, X, —4Mci0 6POCKOB A8 2-ro op/a. BeposTHOCTH BbinageHus npu

OJHOM 6pocr<e «PeLlKn» Uan «opjia» 0gUHaKoBbl 1 paBHbI E U 3TH COBbITMS HE3AaBUCUMDI.

1 2 3 4 n
“Mcno Gpockos X, 0 PO PPO PPPO PP..PO
1 11 1 (1}2 1 (1]3 1 (1)”
BepostHoctb P, = —.= —.| = —.0z= —.| =
' 2 2 2 2 \ 2 2 \ 2 2 \2

AHaNIOrMYHO, MOXHO COCTaBMTb TabauLy M Ana X, . MaTemaTMdecKoe ouaaHMe YMca GPOCKOB
E(X,+X,)=EX,+EX,=2-EX, =2 11013 1
2 4 8 16

MatemaTnkaOHNaMH
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N

H
N |-

1

EX1:1+£+E+—+... !
2 4 8

1—

=2, E(X,+X,)=2EX,=2-2=4. Omgem: 4.

1

N |

Ne17. MoHeTy noa6pacbiBaloT 40 TeX Nop, NOKa opes He BbiNageT TpU pasa (He o6A3aTesibHO NoApAL,).

HanauTte MaTeMaTHMyecKoe oXuaaHue Ymcna 6pocKos.
Myctb X, —unco 6pockoB Ais 1-ro opaa, X, —4nCN0 GPOCKOB A BTOPOro opsia, X, —4mMC/I0 6POCKOB ANis
TpeTbero opna. o aHanoruu ¢ pelwernem 3agauu Ne15, nonyunm, uto EX; = EX, =EX, =2, torga

MaTemaTUyecKoe OxmaaHne umcna 6pockos pasro E (X, + X, + X, )= EX, +EX, +EX, =3-EX,; =3-2=6.
Omsem: 6.

Ne18. MUrpanbHbiM Ky6UK 6pocaloT Ao TexX Mop, MoKa WecTepKa He BbiNageT ABa pasa, He o6A3aTeslbHO

noapaa. Hanaute matemaTMyecKkoe OXMAaHMe ClyHaMHOM BE/IMUMHDI «HMC0 CAENaHHbIX 6POCKOB>.

Myctb X, —4MCNO 6POCKOB A0 1-i WECTepKM, X, —UYUC/I0 6POCKOB A0 2-M LECTEPKU. BEpoATHOCTb BbinaAeH!s

1

npy 04HOM 6pOCKe «LeCTePKM» paBHa —, a BEPOSATHOCTb BbiNaZeHMsA ApYrux rpaHei paBHa g

Yucno 6pockoB X,

1

2

3

4

n

BepostHocTb Py

1
6

1
6

| Ul

1

6

¢

]

1

6

;

]

1.(5)”
6 \6

AHaNOrM4yHO, MOXKHO COCTaBMTb Ta6nl4uy n ana X2 . Matematnyeckoe oxumaaHme 4yncna 6pOCKOB

E(X,+X,)=EX,+EX, =2-EX, :2£1-€+2-€-€+3-—-

MatemaTnkaOHNaMH
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2 3
EX1:1+1-§+£(§j +l(§j +....
6 66 6.6) 6.6
Sy
15 1(5Y 1/(5Y
+E-E+g A +E- 5 ton | g b,
5 1-q 5 1(5Y
2 : 1 _66_5 . _6l6) (5Y
oe) +5(8) o | =8 AR B
+= = | += =]+ | 5 = -1 = 1->
6. 6) 6.6 1 5 6 6
3 -5
3
+= = | +..
6 |6
S
5 5)° 1
E(X,+X,)=EX,+EX, =2-EX, =2| 1+ >+ 2]+ |=2.——=2.6=12
6 6 1.5
6
Omsem: 12.
Ne19.

MpaBuAbHYI0 MrpasibHYIO0 KOCTb 6pocaloT A0 TexX Nop, NoKa rpaHu ¢ 1, 2, 3 1 4 04KaMM He BbiNaayT

XOTA 6bl Mo O4HOMY pasy. Hal‘:ipMTe MaTeMaTu4yecKkoe oxXugaHue cnyqaﬁHoﬁ BeJIMYUHbDI «4YHUCJ10

cAeNaHHbIX 6pOCKOB».

Mycte X — 4ncno 6pOCKOB MrpasibHOM KOCTM [0 BbiMaeHUA HYXKHOM rpaHu. BepoATHOCTb BbiNaeHWs rpaHen ¢ 1,

4

2
2, 3 M 4 04KaMM paBHa E , BEPOATHOCTb BbiNaAeHMA rpaHen € 5 1 6 0YKaMM paBHa — .
Yucno 6pockoB X 1 2 3 n
4 4 2 4 (2)2 4 j?’ 4 (2)“
BepostHocTb Py — —= ~.|Z _. ~.| =
6 6 6 6 \6 6 6 \ 6
MatemaTtmnyeckoe OXXHUJaHHe 4Yncna 6pOCKOB
EX =
2 3
3 33 313 313
2 21 2(1}2 2(1)3
3 33 313 313 _1—q 21 3.12
" ; 2 s -33_1 . _3l3) (1Y
21 2(1) 2(1) 3 2 1 3 3~ 1 |3
+— === = | + S =—2_ 1-= 1-=
33 313 313 ! 1_1 3 3
s, 3
G50
+= =] ==+
313 313
S
1 (1Y 1 3
EX:1+—+(—j +.=——=—=15 Omsem: 1,5.
3 3 1_} 2
3
MaTtematukaOHNanH
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= Tecm 1. O 6pOCKax MOHET M UrpasibHbIX Ky6UKOB

Net.

Mepeg Havanom yTOONBLHOrO MaTya CyAbsa 6pocaeT MOHETKY, YTOObI ONpeae/IvTb, Kakas M3 KoMaHz
HAYHET Urpy C MAYOoM. KomaHza «PusuK» MrpaeT Tpu maTya C pasHbIMM KOMaHZamu. Hanaute BEpoATHOCTb
TOro, YTO B 3TUX MUrpax «OU3MK» BbIMrpaeT Kpebuit poBHO ABa pasa.

Ne2.

Mepea Ha4aloM BONEM60/ILHOrO MaTHa KanmTaHbl KOMaHZ, TAHYT YECTHbIN JKpebui, 4To6bl onpeaenmTb,
Kakas M3 KOMaHZ Ha4YHET Urpy ¢ madomM. KomaHaa «CTpatop» no oyepean UrpaeT C KomaHaamu «PoTop»,
«CTapTep» u «[poTop~». Hanaute BeposATHOCTb Toro, YTo «CTpatop» 6yAeT HauMHaTb TOJIbKO NEPBYIO U
NOCNELHION UIpbl.

UrpanbHbIM Ky6MK 6pocaloT ABaxabl. M3BECTHO, YTO B CyMMe Bbinasno 11 oykoB. HalanTte BeposSTHOCTb
TOro, YTO B NEPBbIM pa3 BbiNasio 6 0YKOB.

Mpu gBYKpaTHOM GPOCaHMM KOCTM B CyMMe Bbinasio 11 o4ykoB. KakoBa BEpOATHOCTb TOrO, YTO XOTA Obl pa3s
BbiNano 5 ouKoB?

Ne5.

UrpanbHyto KOCTb 6pocmamM ABa pasa. M3BECTHO, YTO WECTb OYKOB HE BbiMasM HU pasy. HanauTe npu 3Tom
YC/IOBMM BEPOATHOCTb COBbITUA «CyMMa BbIMABLUMX OYKOB OKAXKETCA paBHa 2».

Ne6*.

BaHs 6pocun UrpanbHbIi KY6UK, U Yy HEro Bbinaso 60blie 2 04KoB. MeTs 6pocun UrpasbHbii KY6UK, Uy
HEero BbiMaio MeHblLE 5 04KOB. HalauTe BEpOATHOCTb TOro, YTO Y MeTH BbiNano 0YKOB MEHbLLE, YEM Y
BaHu.

Ne7.

CMMMETPUYHYI0 MOHETY 6pocatoT 22 pa3a. Bo cKonbKo pa3 BEpoATHOCTb CObbITUA "BbinageT poBHO 10 opsioB”
60/1blie BEPOATHOCTM COObITMA "BbiMageT POBHO 9 op/oB”.

Ne8.

UrpanbHyto KoCTb 6pocanu 4o Tex nop, NokKa CyMMa BCEX BbINaBLUMX OYKOB He MpeBbicaa Ymcio 7. Kakosa
BEPOATHOCTb TOr0, YTO A/ 3TOro notpe6oBasnock ABa 6pocka? OTBET OKPYr/iUTE A0 COTbIX.

UrpasibHyt0 KOCTb 6pPOCAIOT 10 TEX MOP, MOKa CYMMa BCEX BbIMaBLIMX OYKOB HE MPEBbICMT YMco 2. Kakosa
BEPOATHOCTb TOr0, YTO AJIA 3TOro noTpebyeTca poBHO TpU 6pocka? OTBET OKPYr/IMTE A0 ThICAYHbIX.

Ne10.

UrpanbHyto KOCTb 6pOCHMM OAMH MM HECKOJ/IbKO pa3. OKa3asiocb, YTO CyMMa BCEX BbIMaBLIMX OYKOB paBHa
3. KakoBa BEpOATHOCTb TOr0, YTO 6bl/10 CAeNaHo ABa 6pocka? OTBET OKpPYramuTe A0 COTbIX.

unu

MpaBMbHbINM MrpasibHbIM Ky6MK 6pocanu Ao TeX Nop, NoKa CyMma BbiNaBLIMX MPU BCEX BPOCKAX OYKOB He
CTana 6osblue, Yem 2. M3BeCTHO, 4YTO 06LLas CyMMa OYKOB OKasa/slacb paBHa 3. KakoBa BEpPOATHOCTb TOrO,
4TO 6bIJI0 CAENAHO POBHO ABa 6pocka? OTBET OKPYr/IMTE A0 COTbIX.

Ne11.

MepBbiit UrpasibHbIM KY6UK 06bIYHbIM, @ Ha rpaHAX BTOPOro Ky6MKa HeT uMcen, 60/blmnX Yem 2, a YmMcaa 1 u
2 BCTpeYvaloTcA no Tpu pasa. B octasbHOM Ky6UKM oaMHaKoBble. OAMH ClyYalHO BbiGpaHHbIM KYGMK 6pocatoT
[Ba pasa. M3BeCTHO, B KAKOM-TO NOPSAAKE BbiNain 1 M 2 O4KOB. KaKoBa BEPOATHOCTb TOro, YTO Gpocanm
BTOPOM KY6UK?

Ne12.

MOHeTy I'IOA6paCbIBaIOT 6 pas3. Haﬁ,ﬂMTe MaTtemMaTnyecKkoe oxXmaaHme Kosim4ecTBa BbinaBLLUMX OPJ10OB.

Ne13.

UrpanbHbIM Ky6UK 6pocaloT A0 TeX nop, noka JBa pasa He BbiNaJeT YETHOE YMC/I0 OYKOB, HE 06A3aTesIbHO
noapaa. HanamMre mateMaTMyeckoe oXuaaHMe CyHamHOM BEIMUMHBI «HMCI0 CAENAHHbIX GPOCKOB>.

Ne14.

UrpanbHbIM Ky6UK 6pocatoT 4o TEX MOP, MOKA YMC/I0 OYKOB, KPAaTHOE TPEM, HE BbIMAZET TPMU pasa, He
o6A3aTenbHO NoApsaa. Hanaute MaTeMaTMUYeCKoe OXUAAHUE CNyYalHOM BEIMUMHDI «YMCI0 CAeNTaHHbIX
OGPOCKOB».

MatemaTnkaOHNaMH
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1. O 6poCcKax MOHET U UrpasibHbIX KYGMKOB

Ne1

Ne2 Ne3

0,375

0,125 | 0,5

Ne4 Ne5
1

0,04

Ne6* Ne7 Neo8 Ne9 Ne10 | Ne11 | Ne12 | Ne13 | Ne14
0,8125 1,3 0,42 | 0,005 | 0,24 | 0,9 3 4 9

» PeweHue (mecm)

Ne1.

1. O 6poCKax MOHET M UrpasibHbIX KYOMKOB

MNepepg HayanoM ¢pyT60/1IbHOrO MaTya CyabA 6pocaeT MOHETKY, YTOObl onpeae/iMTb, KakaA M3 KOMaHzA
Ha4YHET urpy c madom. KomaHga «OusnK» MrpaeT TpU MaTya C pasHbIMM KOMaHZaMK. Hangure
BEPOATHOCTb TOr0, YTO B 3TUX Urpax «OuU3MK» BbIMrpaeT Kpebuit pOBHO ABa pasa.

3
MycTb «pellKa» - 3TO BbIMIPbIlW B Kpebrn. KonmyecTBo BO3MOXKHbIX MCXOA0B 2°=8. BharonpuaTcTBYeT COBLITUIO
«peLlKa BbinageT PoOBHO ABa pa3a» 3 ucxoga: OPP, POP, PPO. MckoMasa BEPOATHOCTb

P(A)=§=0,375.

Omsem: 0,375.

Ne2. lMepep HayasioM B01IeM60/IbHONO MaTHa KanMTaHbl KOMaHZA TAHYT YeCTHbIM Xpe6ui, YTo6bl
onpeaennTb, Kakasa U3 KOMaHA Ha4YHET Urpy ¢ Mavyom. Komanga «CtpaTop» no o4yepeau Urpaet ¢
KoMaHZaMu «PoTop», «CtapTtep» u «lpoTop». Hangure BepoATHOCTbL Toro, 4to «CTpaTop» 6yaeT
Ha4YMHaTb TOJIbKO NEPBYIO M NOCAELHIO UrPbl.

«Ctpatop» MycTb «pelKa» - 3TO BbIMrpbiw B Xpeduun. KonmyecTBo BO3MOMKHbIX
<«< » <«< >» <«< » 3
Po(T)op CTagTep I'Ip(())Top MCXO0B 2% =8
0 0 2 bnaronpuatcTeyeT cobbiTUiO «CTpaTop 6yAeT Ha4YMHATb TOJIbKO
0 5 0 nepByto 1 MOCAEAHIO Urpbl» 1 MCxog. McKoMasa BEpOATHOCTb
1
P o o P(A)=—=O,125.
(0] P P 8
P 0 P Omsem: 0,125.
P P ()
P P P
Ne3. MUrpanbHbiM Ky6UK 6pocaloT ABaxKAabl. M3BeCcTHO, 4TO B cymMme Bbinano 11 o4ykoB. Hangurte
BEPOATHOCTb TOr0, YTO B NEPBbLINM pa3 BbiNasao 6 O4YKOB.
171 1 2 3 4 5 6 Bcero nmeetca 2 paBHOBO3MOXHbIX UCX0Aa "B CyMMe
1 2 3 4 5 6 7 Bbinaso 11 o4koB".
2 3 4 5 6 7 8 BnaronpuATHLIX UCXOA0B «B NEPBbIM pa3 BbiNano 6
3 4 5 6 7 8 9 04KOB» (6;5) - 0A4HO CObbITHE.
4 5 6 7 8 9 10
5 6 7 3 9 10 11 McKkomas BepOATHOCTb 5 =0,5. Omsem: 0,5.
6 7 8 9 10 > 11 12
Ne4 Mpu AByKpaTHOM 6pocaHMK KOCTM B CyMMe Bbinasio 11 oukoB. KakoBa BEpOATHOCTb TOr0, YTO XOTA 6bl
pa3s Bbinasnao 5 oukos?
/1 1 2 3 4 5 6 Bcero nmeetca 2 paBHOBO3MOXHbIX UCX0Ja "B CYMMe
1 2 3 4 5 6 7 Bbinaso 11 o4ykoB".
2 3 4 5 6 7 8 BnaronpmATHbBIX UCXOA0B «XOTA 6bl pa3 BbINasio 6
3 4 5 6 7 8 9 04KOoB>» (6;5) 1 (5;6)- ABa cob6LITUA.
4 5 6 7 8 9 10
5 3 7 3 9 10 1 UcKkomasn BepoATHOCTb E =1. Omsem: 1.
6 7 8 9 10 11 12
MatematnkaOHNanH
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Ne5. MrpanbHylo KocTb 6pocuaun gBa pasa. M3BeCcTHO, YTO WECTb OYKOB He BbiMaau HM pasy. HalauTe npu
3TOM YCJIOBMM BEPOSATHOCTb COObITUA «CyMMa BbiMaBLUMX OYKOB OKaXKeTcA paBHa 2».

/1 1 2 3 4 5 6 Bcero nmeetca 25 paBHOBO3MOXHbIX MCXOAO0B «LIECTb
1 2 3 4 5 6 [ OYKOB He BblNaaun HU pasy ".
2 3 4 5 6 7 BaaronpmATHBIX MCXOA0B MPU 3TOM YCNOBUU «CYMMaA
3 4 5 6 7 8 P BbINAaBLUMX OYKOB OKaXeTcA paBHa 1» - 1 cobbiTHe.
4 5 6 7 8 9 1
5 6 7 ) 9 10 ﬁ MUcKomas BEpPOSITHOCTb > =0,04
6 = S 2 = A i

Omsem: 0,04.

Ne6*. BaHsA 6GpOCMJ MrpaJibHbIM KYOUK, U Y HEro Bbinasio 6oJiblie 2 04KoB. MeTs 6pocuna UrpasibHbiiM Ky6GuK, U
y Hero BbiNano MeHblue 5 o4koB. Hanaute BepoATHOCTbL TOro, 4YTo y MeTu BbiNaso O4KOB MEHbLLE,

yeM y BaHu.

n 1 2 3 4 o) b B Tabamue no BepTUKaIM OTMETMM BCE BO3MOMKHbIE
1 11 1;2 1;3 1:4 145 1:6 O4YKM Yy BaHM nocne 6pocKa KyomKa, a No ropmsoHTaIm
2 24 2:2 2:3 2:4 245 288 - y Metn. Mo ycnosuio y BaHu Bbinaso 60/bLue 2 04KOB
3 3;1 3;2 3;3 3;4 3{5 36 - BblYePKHeM CTPOKM € 1 1 2 ouKamu, a y MNeTu Bbinano
4 4:1 4;2 4:3 4:4 415 4:6 MeHbLUe 5 04YKOB - BblYEpPKHEM cTonbel Cc 5 1 6
5 51 5:2 5:3 54 515 56 OYKamM. Bcero BO3MOXHbIX KOMGMHALMM - 16.
6 6;1 6;2 6;3 6:4 6'5 6;6 Y lMeTu BbiNaso MeHbLUE OYKOB, YeM y BaHu - 13

C/yyaes.
13
BeposATHOCTb 3TOro Co6bITUA paBHA 16 =0,8125.

Omsem: 0,8125.

Ne7. CMMMeTpMUHYI0 MOHETY 6pocatoT 22 pa3sa. Bo cko/ibKo pa3 BepoAaTHOCTb CO6bITUA "BbinageT poBHO 10
opJioB" 60/iblue BEepPOATHOCTM CO6bITHA "BbiNageT POBHO 9 op/ioB”.

MycTb N = 22 3TO YAUCN0 COBLITHH, k1 =10 - yncno cobbITHIM "open BbiNaaeT poBHO AecATb pas’, k2 =9 - uncno
Co6bITMI "open BbiNaAeT poBHO AEBATb pas”.

2
Bcero BO3MOMHbIX MCXOZA0B NPY 6poCaH1M MOHETbI 22 pasa paBHO 2.
BaronpusATHBIX MCXOA0B COBLITUA "Opes BbiNaAeT POBHO AeCATb pa3” onpeaensiem no popmysie coyeTaHus

22! 22! 4 -
Ch=C)= = . Tora BepoATHOCTb 3TOro cobbiTMA paBHa P, = C—T] = C—Zzg .
10!(22-10)! 10! -12! 2" 2

bnaronpuaTHbIX MCXOA40B COGLITUS “"Open BbiNadeT POBHO AEBATb pa3” onpegensem no hopmyne codetaHus

221 221 ck ¢,

C:z = sz = 9!(22 _9)! = or 131" Torza BepoATHOCTb 3TOro cobbiTvs pasHa P, = 2?} =2
0 9 10 | | 1 .13l 1 .121 .
OTHOLIEHME BepOATHOCTEM E=C—§§ZC—§§=C—ZQZ= 221 : 22! = d -13! = ot 12! 13:E:1,3
P, 2% 2 C,, 10! .12! 9! .13t 10! -12! 9! .10-12! 10

Omsem: 1,3.

Ne8. MrpanbHylo KOCTb 6pocanu Ao Tex nop, NoKa CyMma BCeX BbiNaBLUMX OYKOB He NpeBbiCMAa Yncno 7.
KakoBa BEpOATHOCTb TOr0, YTO AJ18 3TOro notpe6oBanoch ABa 6pocka? OTBET OKpYr/iMTe 40 COTbIX.

PaccMoTpuM cilyyam, KOraa CyMMa BbiMaBLUMX OYKOB MPEBLICUT YMC/I0 7 3a ABa 6poCKa:
(2;6) (3;5) (4;4) (5;3) (6;2)

(3;6) (4;5) (5;4) (6;3)
(4;6) (5;5) (6;4)
(5;6) (655)
(6;6). Bcero 15 cnyyaeB. O6Liee YMC/IO BOSMOMKHBIX MCXOA0B NpU 6pocaHmnm UrpasibHOM
KOCTM aBa pasa paHo 6° = 36. Toraa MCKoMas BEPOATHOCTb paBHa % ~0,416...~0,42. Omsem: 0,42.
MatematukaOHNaKWH
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Ne9. MHUrpanbHylo KocTb 6pocaloT A0 TEX NOP, NOKa CyMMa BCEX BbIMaBLUMX OYKOB HE MPEBbICUT YMCO 2.

KakoBa BepoATHOCTb TOro, YTO A1S 3TOro NoTpebyeTcs poBHO TpU 6pocka? OTBET OKpyr/iuTe Ao
TbICAYHbIX.

Mpu nNepBbix ABYX 6pOCKax CyMMma BbIMaBLIMX OYKOB paBHa 2, €C/IM Bbinasia KoM6MHaums (1;1). BeposTHOCTb 3Toro
Co6bITUSA % Ha TpeTbem 6pocke nto6oe 13 3HaYEHMHM BbIMaBLUMX OYKOB YKe NPEBLICUT YMCIO0 2. BepoAaTHOCTb

11 1
MOlYYMTb TaKoe YMCAO - re Mckomas BepoaTHocTb paBHa — - — = —— =~ 0,0046... ~ 0,005 Omsem: 0,005.

36 6 216

Ne10. [paBUAbLHBIN UrpanbHbii Ky6uK 6pocasn 40 TexX Nop, NoKa CyMMa BbiMaBLUMX MPU BCEX 6POCKaxX OYKOB
He cTana 6onblie, 4eM 2. U3BeCTHO, 4YTO o6LaA CyMMa OYKOB OKasasiacb paBHa 3. KakoBa
BEPOATHOCTb TOro, 4YTO ObIJIO CAEN1aHO POBHO ABa 6pocKa? OTBET OKPYr/inTe A0 COTbIX.
unu
UrpanbHylo KOCTb 6pPOCM/IN OAUH MJIM HECKO/IbKO pas. OKasasocb, YTO CyMMa BCEX BbINaBLUMX OYKOB
paBHa 3. KakoBa BepOATHOCTb TOro, YTO 6b1/10 cAenaHo ABa 6pocka? OTBET OKpyr/iMTe A0 COTbIX.

MponnnCTpMpyemM AepeBOM BEPOATHOCTENM KaK MOXKHO MOJTyYMTb 3 O4YKa.

S

1-0 6pocok

1 1 1 1 49

BeposTHOCTb nostyumTb 3 ouka pasHa: Pj . . = g + ? + ? + g = E .

BepOFITHOCTb TOro, 4YTO B pe3y/ibTate ABYX 6pOCKOB CyMMa BblMaBLWKMX O4YKOB OKa3a/laCb paBHa 3:
1 1 2

=—+—_—=—
3 6 2 2 2
O4YKa IpH ABYX OpOCKax 6 6 6

BepoAaTHOCTbL TOro, YTO CAE/IaHO ABa 6POCKA M MPU 3TOM MOJIyHEHO 3 o4YKa:

2
PS OYKa IPHU JBYX OpPOCKax ? 12
P26p0c1<a - P3 _4_9—4_9 ~0,244 ~O, 24
ouKa ?

Omsem: 0,24.

Ne11. [epBbii Urpa/ibHbIM KyOUK OObIYHbIM, @ Ha FPaHAX BTOPOro Ky6MKa HeT Ynces, 60/blMX YeMm 2, a
yucna 1 m 2 BCTpeyvaloTcA no Tpu pasa. B octanbHOM Ky6uKM ogmHaKoBble. OQMH C/lyvanHo
Bbl6paHHbIM Ky6MK 6pocatoT ABa pasa. M3BeCTHO, B KAKOM-TO MOPAAKe BbiNasn 1 M 2 0O4KOB. KaKOBa
BEPOATHOCTb TOro, YTO 6pocajiu BTOPOM Ky6GuK?

MocKoNbKY Ky6MK BblIGUpAeTCsa C/lyYaltHO, TO BEPOATHOCTM CO6bITMA A "6pocuin nepsbit Ky6UK" U

NPOTUBOMNOJIONHOIO CO6bITUA A "6pOCHMAM BTOPOM KYBUK" paBHbl. MepBblid KYBUK 06bI4HbINM. YMCN0 MCXOA0B MpK

OAHOM B6pocKe paBHO 6, MpU ABYX 6pPOCKax 6° =36. Mpu 6pocaHnm BTOPOro KybrKa YMCI0 MCXOA0B MpU O4HOM
6pOCKe paBHO 2, NpM ABYX 6pOCKax 2°=4.
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n=36 2/36=1/18 2/4=1/2 n=4

(1;2) unu (2;1) npoyue npoyue

ucxodsi  ucxodbi

1;2) unu (2;1)

MycTb B - cobbiTME, NPV KOTOPOM BbiNagaeT Hy:KHas KOMOMHaLMA Npu 6pocaHmm 6o NepBoro Kybmka, 1Mo
11 N 11 5
218 2 2 18

Onpeaenum BeposATHOCTb TOr0, YTO 6pOCa/IM UMEHHO BTOPOM KYOMK. JTO YC/I0BHAA BEPOATHOCTb, T.€. ONpeae/ M

BTOPOro Kybuka. BepoAaTHOCTb 3TOro cobbiTMA paBHa P(B)

JI0/110, KOTOPYIO BEPOATHOCTb COBLITMA "HYXHaA KOMOGMHALMA Bbinasa Ha BTOPoM Kybuke” AN B 3aHumaeT B

_ 11
_ P(ANB) 55
BEPOATHOCTU COBbITUA B : P(A|B): ( i ): 22 2320,9. Omsem: 0,9.
P(B) i 10
18

Ne12. MoHeTy nog6pacbiBaloT 6 pas. HalguTe MmaTeMaTMyecKoe oOXKMAaHME KOIMYeCTBa BbiNaBLUMX OPJIOB.

PaccmoTpum oamH 060l 6POCOK MOHETbI. C BEPOSTHOCTLIO E BbINAZeT 1 opes, C BEPOATHOCTbI0O — BbinageT 0

1 1

op/ioB. MaTemaTHyecKoe OKMaaHUe KoaMYeCcTBa OpJioB Npu o4HOM 6pocke paBHo: —-1+—-0=—.

2 2
1
CnepoBatenbHo, nNpu 6 6p0CKaX MaTeMaTnvyeCckoe oxXnaaHme Koam4ecrtesa opioB paBHO 6-—=3. Tak KaK

MaTeMaTU4YeCKOe OXXMAAHUE CYMMbI CJTyYaMHbIX BEJIMYMH PaBHO CYMME MaTeMaTMUYECKMX OXMAAHUA 3TUX BEJIUUMH,
TO A9 NOJlyYEHUs OTBETA JOCTAaTOYHO 6 pa3 NPOCYMMMPOBATb MaTEMATMYECKOE OXMAAHUE OpPJIOB NpU
OZIHOKpaTHOM 6pocKe.

Omsem: 3.

Ne13. MrpanbHbIM Ky6MK 6pocaloT 40 TeX Nop, NoKa ABa pa3a He BbiNageT YeTHoe YMCJI0 OYKOB, He
o6s3aTenbHO NoapAaa. Hanaute MatemMaTMyeckoe oXugaHue CJly4anHOM BEIMUMHDBI «4YMUCII0
cAeNlaHHbIX 6POCKOB>.

Myctb X, —4MCN0 BPOCKOB A0 1-r0 BbINAAEHUS rPaHM C YETHBIM YMC/IOM O4KOB, X, — YMC/I0 GPOCKOB A0 2-r0
BbIMaZEHMA rPaHM C YETHbIM YMC/IOM OYKOB. BEpOATHOCTb BbiNaJeHMA rPaHeN C YETHbIM YMCIOM 2, 4 UK 6 OYKOB

paBHa E, BEPOATHOCTb BbINaZAEHMS rPaHel C HEYETHbIM YMC/IOM OYKOB 1, 3, MM 5 ToxKe paBHa —.

Yncno 6pockoB X, 1 2 3 4 n
2 3 n-1

BepostHoctb Py = 11 1 1 1 1 1 1

' 2 2 2\ 2 2\ 2 2 \2

1 1 1 1

MaTtematnyeckoe oxugaHue uncna 6pockos paHo EX, =1-—+2-—+3-—+4.-—+....

16
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EX1:3+1+1+i+
2 4 8 16
Sl
l+1+i+ S:&
4 8 16 1-q 1 1 1
s, 1 szzizi sszizl 54=&:l
1 2 212 1 4 18
tot—+ S, =—-4-=1 1 1 1
8 16 ! 1 1 2 2 2
Sy )
1
+—+
16
S

1 1 1 1 T
EX, =1+ E +—+=—+..= —= 2. AHanoruuHo, ans X, , TOr4a MaTeMaTMUECKOE OXMAAHME Cy4aiHOM
1-=
2

BE/IMUMHbI "YNCI0 CAENAHHBIX 6pockoB” pasHo EX = E (X, + X,)=EX,+EX,=2+2=4.

Omsem: 4.

Ne14. WUrpanbHbiM KY6MK 6pocaloT 40 TeX Mop, NoKa YMC/I0 O4KOB, KpaTHOe TPeM, He BbinageT TpU pasa,

He o6A3aTesibHO NogpAa. HalauTe maTeMaTMyeckoe oXKMAaHUe CayHarnHOM BEJIMUYUHDI «4YUCII0
cAeNaHHbIX 6pOCKOB».

Myctb X, —4MCcn0 6POCKOB A0 1-r0 BbINAAEHUA FPaHM C YUCIIOM OYKOB, KPaTHbIX TPEM: 3 Mim 6, X, —umncio

6pOCKOB 40 2-ro BbiNageHns rpaHN C YMCJIOM OYKOB, KPaTHbIX TPEM, X3 — 4Yncno 6p0CKOB 40 3-ro BbiNageHns

2
FpaHn C YNCJIOM OYKOB, KpPaTHbIX TPEM. BepOFITHOCTb BbiMNageHNA rpaHeEN C YAC/IOM OYKOB, KpaTHbIX TPEM, paBHa —

, BEPOATHOCTb BbiNageHNA OCTaJIbHbIX FpaHeﬁ paBHa E .

Yncno 6pockoB X, 1 2 3 4 n
1 12 1 (2)2 1 (2)"’ 1 (2)”1
BepostHocTb Py - —.- —.|Z -z -l =
' 3 33 313 3 \3 3\3
2 3
MatemaTnueckoe oxugaHue umcna 6pockos pasHo EX, =1- 1 +2- 12 +3- L (g] + 4~1 . (gj
3 3 313 313
EX,=
2 3
21.14_2 124_31 g +41 g + —
3 33 313 313
112 1(2)2 1(2]3 b,
=4+ = = = = | +.. S = ,
3 33 313 313 1-q 12 1(2
Sl 1 g _33_2 313) _(2)
12 1(2Y 1 (2 3 27273 [ BT 2 T3
+= 242 42 2+ g, =—2_=1 1-- 1-=
33 3 (3) 3 (3) ! 1_8 3 3
S 3
(33
e R -t e
313 313
S
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2
EX1=1+E+[3] +...=i—
3 \3

5> = 3. AHanoruuHo, ans X, n X, , TorAa MaTeMaTMyecKoe OXMAAHUE CiyHaiHOM
1-<

3
BE/IMUMHbI "UMCI0 CAENaHHbIX 6pockos” paHo EX = E (X, + X, + X;) = EX; + EX, + EX, =3:3=9.

Omsem: 9.

CnpasoyHbIli mamepuasn
v' CayuyaiiHbiM Hasbisarom cobbimue, KOmopoe Moxem npou3olimu uiu He npou3olimu (3apaHee

npeGCKa3amb HeB03MOKHO) 80 BpeMAa Hab/1lv0eHuUA uau ucnbIMaHus.

v BeposmHocmbio cobbimusa A Hasbisaemcs omHoweHue Yucaa 61a20npusmHbix 8719 3mo2o
cobbImusA ucxodos K obujemy 4ucsly pasHOBO3MOKHbIX UCX0J08.

20e N — obujee Yucs0 pasHOBO3MOXKHbIX Uucxodos, N (A) — qucnio

61a20NpUAMHbIX 018 3M020 CobbiMuA UCX0008.
Beposm+ocms n06020 cobbimusa A: 0<P(A)<1.

v Cobbimusa A u A Hasbisaromca npomusonoaoxHbIMuU dpye dpyay, ecau 6ol ucxod
61a20npuUAMEH po8HO 019 OOHO20 U3 HUX.

P(A)+P(A)=1, svasum, P(A)=1-P(A).

n
v Ecnu MOHemy 6pocaf0m n pas, mo umeemcsa 2 pPasHOBO3MOXHbIX ucxodos. Ecnu 6pocafom n

o n
uepanbHbIX Kocmel (Ky6ukos), mo umeemca 6 pasHoB03MOXHbIX UCx0308. CMOILKO Xe UcX0d08
nosiyyaemcs, eciu 08uH U mom e Kybuk 6pocarom n pas.

v’ /lea cobbimua Au B HA3bi8arm HeCOBMECMHbIMU, €C/IU 0OMCYymCcmaym ucxoodbl,
6/1a20npusmMcmayrujue 0OHOBPeMeHHO KaK cobbimuro A, mak u cobbimuro B.

Mycmb co6bimue C o3Hayaem, 4ymo npou3owsio xoms 6bl 00HO u3 cobbimuli A uau B.
Tozda C Hasbisarom o6beduHeHuem cobbimuli A u B: C=AUB.

Ecnu co6bimus A u B HECOBMECMHBI, MO BEPOAMHOCTIb UX 06bJUHEHUS PABHA CYMMe
seposmuocmeli cobbimuti Au B: P(AUB)=P(A)+P(B).

v ,430 cobbimusa A u B HA3biBaom He3asUCUMbIMU, eC/iu BEPOAMHOCMb Ka»k0020 U3 HUX He

3asucum om noAsJIeHUA uu HenosAsaeHus dpya2020 cobbimus. lycmsb cobbimue C o3Hayaem, 4mo
Npou30WJ10 Kak cobbimue A, mak u B.

To2da C Hasbisatom nepecedeHuem cobbimuli A uB: C=ANB.
Ecnu cobbimus A u B He3asucumbl, MO BEPOAMHOCMb U3 NepeceYyeHuss pasHa Npou3seoeHuto
sepoamHocmeli cobbimuti A u B: P(Am B) = P(A)- P(B) .

v BeposmHocmsb P(B|A) HasbliBaemcsA Yc/108HOU BepPOAMHOCMbIO cobbimus B, ecaiu npou3owsio

P(ANB)

co6bimue Ac seposmHocmsio P(A): P(B|A)= P(A)
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v’ BepoamHocmsb P(A|B) Ha3bigaemcsa Yc/108HOU BepoAMHOCMbIO CO6bimuA A, ec/iu Npou30WJ10
P(ANB)

co6eimue B c seposmHocmeio P(B): P(A|B)= >(8)

o m o
v Yacmomoli cobbimus A Ha3bIBarM oMHoOWeHuUe —, 20e n— obuwjee 4Yucao ucnbimaHul, m— Yucso
n

nosssieHul cobbimusa A.
n!

ki(n—k)!’

v’ Beposmrocmb K ycnexos 8 cepuu u3 n ucnsimaHuli bepHyiau ¢ 8eposmHOCMbIo ycnexa
P(S=k)=Cip“gq"™

v' Mamemamuueckoe oxudaHue c/iy4atiHoli 8e/Iu4UHbI - 3Mo cyMma npoussedeHuli 3HaqyeHuli smoti

v’ Yucso covemanuti C* =

8e/IUYUHbI U ux seposamHocmel: EX =X, P, + X, P, + X;P5 +...+ X, P,
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