TEOPUA BEPOATHOCTEN
B3AAAHUAX EID




1. B yemnumoHaTte mMupa y4yacTBywOT 16 KomaHa. C
NOMOLLLIO XPebusa UX HYXHO pasfenuTb Ha uveTbipe
rpynnbl NO 4YeTbipe KOMaHAbl B Kaxgon. B swwuke
BrepeMeLLKY JfiexaT KapTO4YKU C HoMepaMu rpynn:
1,1,1,1,2,2,2, 2,3, 3,3, 3,4, 4, 4, 4. KanutaHbl KOMaHA
TAHYT NO OoAHOM KapTo4ike. KakoBa BeposiTHOCTb TOrO,
4yTO KOMaHAa Poccum okaxkeTcsi BO BTOpoM rpynne?

PeweHue: O603Ha4YMmMm 4epe3 A coObiTMe «KOMaHAa
Poccuu BoO BTOpou rpynne». Torga KoOnu4yecTtBO
ONnaronpuUATHbLIX COObLITUM M = 4 (YeTbIpe KapTO4YKM C
HOMepoM 2), a oOuwee 4ucno paBHOBO3MO)KHbIX

COBLITI ool Yo @RI o, seposTHoCTS




2. B yemnuoHate mupa yuactByroT 15 komaHg. C
NOMOLLLIO XXPebusi X HYXKHO pas3fenuTb Ha NATb rPynn
No TPU KOMaHAbI B KaXXAo0n. B siLiMke BnepeMeLLKy fnexar
KapTO4YKM C HOMepaMu rpynn:
1,1,1,2,2,2,3,3,3,4,4,4,5,5, 5. KanutaHbl KOMaHA, TAHYT
no ogHou Kaprtouyke. KakoBa BepOAAITHOCTb TOro, 4YTo
komaHaa Utanum okaxxeTcsl B TpeTbeu rpynne?

PeweHue: O603HauuMmMm 4epe3 A coObiTMe «KOMaHAa
Utanum B Tpetben rpynne». Torga Konn4yecTtBO
onaronpuATHbIX COObLITUM M = 3 (TPU KaAPTOYKU C
HoOMepoM 3), a obLyee YNCro PaBHOBO3MOXHbIX co6b|:|:vm

n =15 (15 KapT@eex)cHO onpeaeneHuto BepoATHOCTU
3 1




3. KoHKypc uncnonHuteneun npoBoauUTcAa B 4 AoHA. Bcero
3asaBneHo 80 BbICTYMMIEHUN — NO OAHOMY OT Kaxaou
cTpaHbl. B nepBbiu AeHb 20 BbICTYNJIEHUWN, OCTalrlbHble
pacnpegeneHbl NMOPOBHY MeXAy OCTaBLUMMMUCA AHSMM.
MopsaaoK BbLICTYNMEHUU onpenensieTca XepedbeBKOW.
KakoBa BepOATHOCTb, YTO BbICTYMJsieHne npeacraBuUTens
Poccuu coctontca B TpeTUN AeHb KOHKypca?

PeweHue: Obwee yncno cnyyaes (UMcno Bcex BbICTYN/IEHUMU) N =

80. Yucno 6HnaronpuATHbIX cayyaeB (YMCNO BbICTYNNEHUA B
80-20
= 20.

CornacHo onpeaeneHuto BEepoATHOCTU

20 1
P=2=2" 0, 25.

TPEeTUn AeHb) m=
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4. HayyHasa kKoHdepeHUMa npoBoaAUTCA B 5 AHen. Bcero
3annaHupoBaHO 75 AOKNagoB — nepBble TPU OHA no 17
AOKraaoB, oCTanbHble pacnpepernieHbl NOPOBHY MeXAay
yeTBEpPTLIM U nNATbIM AHAMU. [lopaaoK p[oknagos
onpepenseTtcH xepeobeBkon. KakoBa BepOATHOCTb TOro,
yTo AokKnaa npodeccopa M. okaxeTca 3anflaHUPOBAHHbIM

e [osMeDMbE kbitoHPRREH UMD Bcex aoknagos) n = 75.

Ynucno 6naronpuatHbIX cayvaes (UMcno AoKNaaoB B nocneaHum
75-17-3
= 12.
2
CornacHo OHDE.D.EIIEHMI-O BepOﬂTHOCTM

omee,é % _

AeHb KoHdepeHuun) m=




5. KOHKypCc ucnonHutenen nposoautca B 5 AHeU. Bcero
3asaBneHo 80 BbICTYMMIEHUN — NO OAHOMY OT Kaxaou
cTpaHbl. B nepBbin AeHb 8 BbLICTYNNEHUWN, OCTalibHble
pacnpeneneHbl MOPOBHY MeXAy OCTaBLIMMUCA OHAMM.
MopsaaoK BbLICTYNMEHUU onpenensieTca XepedbeBKOW.
KakoBa BepoOATHOCTbL TOro, 4YTO BbICTYMNJI€HUE
npeactaButensas Poccunm coctoutca B TpPEeTUN LOeHb

KOHKY¥RO2206wwee uncno cnyyaes (UUCNO BCexX BbICTYNNEHUI) n =

80. Yncno 6GnaronpuATHbIX cayyaes (Uncno BbICTYNAEHUNA B

o 80-8
TPeTuu AeHb KOHKypca) m=—— = 18.

CornacHo onpeaeneHuto BEPOATHOCTU .

18 ~ ,,:;;'.2-'3?" g
P= % — 0’ o
Omeem: 0,225.
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6. Ha yemnuoHaTte no npbiKKamM B BoAy BbICTynakT 50
CNOPTCMEHOB, cpeAu HUX 5 npbiryHoB n3 Ucnauum un 3
npbiryHa wu3 bpasunun. Tllopsapok  BbICTYMNNEHUN
onpeaenseTcs xpeobuem. Hamgute BepoATHOCTb TOro, YTO
COPOK BTOpPbIM OyAeT BbiCTynaTb NpbIryH us AcnaHuw.

PeweHue: O6wee uucno cny4vyaes (COpPOK BTOPbIM MOXKET
BbiCcTynaTtb Nt060M 13 npbiryHos) n = 50. Yucno 6naronpuATHbIX
cnyyaes (umcno npoiryHos us UcnaHum ) m = 5.

CornacHo onpegeneHnto BepOATHOCTU
P= 5 =0,1. 77
Omeem: 0,1. F




7. B Kknacce 21 wecTUKNacCHUK, cpean HUX ABa gpyra —
Muta u lNMeta. Knacc cnyvyamHbiM oOpa3oM AenAT Ha Tpu
rpynnbl, N0 7 4YenoBeK B Kaxaou. Hamoute BepoATHOCTb
Toro, 4to MuTa u lNeTAa oKaXXyTcs B 0O4HON U TOU Xe rpynne.

PeweHue: B kaxpowu rpynne 7 yenoBeK. byaem cuuTtarh,
yto MuTta yXxe 3aHAN mecto B ogHou rpynne. O6o3HauYum
yepe3 A coObiTue «lleTta okasarncs B TOU xe rpynne». [Ans
NMNeTn octaHeTcs n = 20 cBOOOAHBLIX MECT, U3 HUX m = 6
MecCT.

Bbluncnaem BepoATHOCTb
6
P(A) — 2_0 - 0, 3-




8. llepea Hayanom nepBOoro Typa 4YemnuoHata no
OagMMHTOHY Yy4YaCTHUKOB pa3buBalOT Ha UrpoBble napbl
crlydyaMHbIM oO6Opa3omM C nomouwbi Xpebus. Bcero B
yeMnmoHate y4yacTtByeT 26 0aAMMHTOHUCTOB, cpeawu
KoTopbIix 10 yyacTHMKOB U3 Poccuu, B Tom yucrne PycnaH
OpnoB. Hangute BepoATHOCTb TOro, YTO B NepPBOM Type
Pycnan OprnoB Oyger wurpatb C  Kakum-nmbo

FriNetHIoHPOLEREN Y PORR EFIYYaeB (YNCNO Yy4aCTHUKOB,
uckno4vas camoro PycnaHa OpnoBa) n = 26 — 1 = 25.

Uncno GnaronpuaTHbIX cny4yaeB (YMCNO YYaCTHUKOB U3
Poccuu, ncknrwovaa camoro PycnaHa OpnOBa) _
m=10-1=9.

Mo onpepeneHnto BepoATHOCTU P =

Omeem: 0,36.



9. CTpenok cTpensier Nno MuLieHn oauH pas. B cnyuae
npomMmaxa CTpesioKk AenaeTt BTOPOW BbICTpesi MO TOMN Xe
MULLEeHU. BepossiTHOCTL nonacTb B MULLEHb NMPU OOHOM
BbICTpene paBHa 0,6. Hangute BepoATHOCTbL TOro, 4To

MULUEeHb OyaeT nopaxeHa (0A4HUM U3 BbICTPESIOB).
PeweHue: Y cTpenka ectb ABe BO3MOXXHOCTU: NOPa3nTb MULLEHb

npuM nepsBom BbicTpene, AM60 NOpPasnTb MULLEHb NMPU BTOPOM
BbicTpene (Npu HeyaayHOM NepBOM BbicTpene). BepoATHOCTb
nopa*keHua MuleHn npu nepsom Bbictpene P, =0,6.
BepoATHOCTb TOro, YTO NEpPBbIM BbICTPENIOM MULLEHb He byaer
noparkeHa P,1=1-0,6=0,4. |

BepoATHOCTb NOpaKeHUA MULIEHU NpPU BTOPOM BbicTpene Pyo="

nopakeHa npu BTopom BbicTpene Po=P,; -1

-



(npopaonxkeHue peweHun 6 3apaum)
CornacHo Teopeme CNoXXeHUA BEpPOATHOCTEU, BEPOATHOCTb TOTO,
yro muweHb 6yaer nopaxeHa P=P;+P, =0,6+0,24 =
0, 84.

Bropoi cnocob peweHna 3apaum:
BepoATHOCTb nNopakeHUA Npu OoAHOM BbicTpene pasBHa P(A) =
0,6. BeposaTHocTb HenonapaHua P(A)=1 — 0,6 = 0,4. CornacHo
Teopeme YMHOXEeHUA BepPOATHOCTEN BEPOATHOCTb NPOMaXHYTbCA
pasHa P(A)- P(A) =0,4-0,4 = 0,16. TorAa BEPOATHOCTb NOPANKEHUA

(oaHM 13 BbicTpenos) P=1-0,16 = 0,84. ;
Omeem: 0,84./




10. [1Be habpukn BbINyCKalOT OAUHAKOBLIE CTEKNna Ans
aBTOMOOUNBLHLIX pap. NepBasa dabpuka BbiNnycKaeT 25%
3TUX CTEeKor, BTopas — 75%. NepBaa habpuka BbinycKaeT
4% OpaKoBaHHbLIX CTEKon, a BTopasa - 2%. HaunguTte

BEPOATHOCTb TOro, YTO Cry4auHO KyrnreHHoe B MarasuHe
CTEKJ10 OKaXkeTcsl OpakoBaHHbIM.

PeweHune: Ecnm o0603HauUUTb BCE KOAMUYECTBO CTEKON ANA
aBTomobunbHbIX ¢dap 3a X, To nepsaa Ppabpuka sbinycKkaer 0,25x
cTéKkon, a Bropaa — 0,75x. Konnuyectso Bbinycka 6paKoBaHHbIX
cTtékon nepsou pabpukon pasHo 0,04 - 0, 25x, BTopor —

0,02 -0,75x. ChepoBatenbHO, KOAMYECTBO BCeX 6paKOBaHHbIX
cTtékon pasHo (0,04- 0,25x + 0,02 - 0, 75x) = 0,025x. 4

0,025 /
Mo onpenenenuio BepoATHOCTU P = —— = =0,025. 7
Omeem: 0,025. — /

-

e




11. [1Ba 3aBoAa BbiNYCKaOT OAUHAKOBbLIE aBTOMOOUISIbHbIE
npepoxpaHutenn. [llepBbin 3aBoa Bbinyckaet 40%
npeaoxpaHurtenen, BTopou - 60%. [llepBbin 3aBoAa
BbINyCKaeT 4% npepoxpaHuTtenen, a BTopou — 3%. Hamgure
BEepPOATHOCTb TOrO, 4TO Cr&ly4YaMHO BblOpaHHbIN B

Mara3mHe npenoxpaHnTenb OKaXXeTcA OpakoBaHHbIM.
PeweHune: Echn 0603HaUUTb BCE KONUYECTBO NpeaoXxpaHUTenemn 3a

X, TO NnepBbiX 3aB0A, BbinycKaeT 0,4x npeaoxpaHUTENeu, a BTOPOMU
— 0,6x. Konnuectso BbinycKa 6paKoBaHHbIX NpeaoXpaHuTenemn
nepsbim 3asogom pasHo 0,04- 0,4x, BTopbiM — 0,03 - 0, 6x.
CnepoBatenbHO, KONNYECTBO BCEX OPaKOBaHHbIX CTEKON PAaBHO
(0,04: 0,4x + 0,03 - 0, 6x) = 0,034x.
Mo onpeaeneHnto BepOATHOCTU P =

0,034x
X

-~
”

L
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/7/

= 0,034.

Omeem: 0,034.

\\\



12. Ha copeBHOBaHUA NO MeTaHUIO siApa npuexanu 5
cnoptcMmeHoB u3 Cepobum, 7 us Xopsatum u 3 ns Hopserum.
[MopsaoK BbICTYNJIEHUN onpeaensieTcs XepebbeBKOMW.
Hangute BepoATHOCTbL TOro, 4TO ABeHaguatbiM OyaeTt
BbICTyNnaTb cnopTcMeH 3 Hopserum

PeweHue: ObOLWee Yucno cny4yaes (YMCNO BCEX
CNOPTCMEHOB) n = 15. Yncno GnaronpuATHbLIX cCny4yaen
(umcno cnopTtcmeHoB U3 Hopeernn) m = 3.

3
CornacHo onpeaeneHuto sepoaTHoctTM P=— =0, 2.




13. NaBen UBaHOBUY coBepLUAET NPOryriky U3 To4ku A no
AOpoOXKaM napka. Ha kaxgou pasBurike OH Haypauy
BbiOMpaeT crieayrwowyd AOOPOXKKY, He BO3BpalasiCb
obpaTtHo. Cxema oopoXeK nokasaHa Ha pucyHke. Hangure

BepoOATHOCTb TOro, Yto [NaBen MBaHOBMY NonageT B TOYKY
G. A PeweHune: Ona Toro u4tobbl nNEeHCMOHep

NPUWEN B TOYKY G, AO/MKHbI NPOU3OUTU
ABa cobbiTMA: Ha nepBOM pa3BU/IKe OH
AOMKEH HAaNPaBUTLCA U3 TOYKU A B TOUKY

G \ . C (c BepoaTHOCTBIO Pq =%), Ha BTopoﬁ
D pasBuaKke — U3 TOYKU C B TOUKY (c

/ .
/ -
/

/
4 #

K 1
BEpPOATHOCTbIO Py = Z)'
Toraa, cornacHo Teopeme YMHOXEHUA BEPOATHOCT

C-G neHCNOoHep BblﬁepeT o BepOﬂTHOCTbIjO;,p;/—/—
Omeem: 0,125, —



14. Bacs, NeTta, Kona u Jlewwa 6pocunu xxpebun — Komy
Ha4yuHaTb Urpy. Hamgute BepOATHOCTb TOrO, YTO HAYUHATb
urpy aorxkeH oyaert lNeTs.

PeweHue: O603Ha4YMM 4yepes3 A COObITUE KHAYMHAET Urpy
[MeTta». Torga konn4ecTBO 61aroNPUATCTBYHOLLMUX UCXOA0B
m =1, a obLee YNCNO PaBHOBO3MOXHbIX UCXOA0B n
(HauuHaeT urpy lNeTsa, HaunHaeT urpy Bacs, HaumHaeT urpy

Kons, HaunHaeT urpy Jlewa),
BepoatHoctb P(A) = 2= 0,25.




15. Katqa gBaxabl OpocaeT urpanbHbIN Kyouk. B
CyMMe y Heé BbINnano 6 o4KoB. Hanaute BepoATHOCTb
TOro, YTO NPV OA4HOM U3 OPOCKOB BbINasrio 5 O4YKOB.

PeweHue:
OOGuwee uncno cny4aeB n =5 ((1,5); (5,1); (2,4); (4,2);
(3,3)). Uncno bnaronpuATHLIX cry4yaeB
(komOGuHauum (1,5); (5,1)) m = 2.

CornacHo onpeaeneHUo BEPOATHOCTU P = e 0,4 7

Omeem: 0,4. /

gt el




16. Jlrtopga pBaxAabl bpocaeT nrpanbHbIN KYyOuk. B cymme y
Heé Bbinano 9 o4ykoB. Hanante BepOATHOCTb TOro, YTO Npu

nepBOM OpPOCKe BbINano 5 O4KOB.
PeweHue: Obwee yucno cniyydaeB n = 4 ((3,6); (4,5); (5,4);
(6,3)). Ymcno OnaronpuATHbIX cnyYaeB m = 1
tRNRUE MR85m0 BeposTHOCTH P =i =0, 25.

Omeem: 0,25.
17. TaHa n HuHa nrparot B Koctn. OHM OpocaroT KOCTb MO
oAHOMY pa3y. BbiurpbiBaeT TOT, KTO BbiIOpocun 6onbLue

OYKOB. ECcnun o4KkoB Bbinano NOPOBHY, TO HACTynaeT HUYbA.
B cymme Bbinano 6 oukoB. Hamgute BepoOATHOCTb TOro, YTO

TR SAGIMee Yncno cnyyaes n = 5 ((1,5); (2,4);433); .
(4,2); (5,1)). Yucno 6GnaronpuATHLIX Ccry4ae
(kombuHauum (1,5); (2,4) vwnu (4,2); (5,1)). /B/

Mo onpepeneHuio BepoATHOCTU P ==

"B
Omeem:0/4.




18. Hangute BepoOATHOCTb TOro, YTO NpPU GpocaHuMn ABYX

KyOMKOB Ha KaXXAOM BbinageT MeHee 4 O4YKOB.
PeweHne: Obwee uucno cnyyaeB n = 6 -6 = 36. Yucno

6naronpuAaTHbIX cnyyaes m = 3 - 3. CornacHo onpeaeneHuio
BEepOATHOCTU P = %=0,25. Omeem: 0,25.

19. Mpn AByKpaTHOM OpocCaHMM uUrparibHOro Kyowuka B
cyMMme Bbinano 6 o4ykoB. Hanante BepoATHOCTb TOro, YTo

B NepBbIN pa3 BbINano MeHbLlue 3 OYKOB.
PeweHune: OOLwee ymcno crniy4yaeB n = 5 (KoMOnHauum (1,5);

(5,1); (2,4); (4,2); (3,3)). YUmcno OnaronpuUATHLIX cnyqaeB_’,
(komMmOMHauum (1,5); (2,4)) m = 2. , ==
CornacHo onpeaeneHuto BepoATHOCTU P = i

Omeem: 0,4.



20. NMepepn HayanomMm c¢pyTOONBLHOro Mat4ya cyaba Opocaet
MOHETY, 4YTOObl onpenenuTb, Kakas U3 KomMaHp Oyaet
nepBasa Bnagetb mwma4YomM. KomaHpa «Mepkypun» no
oyepeaun wurpaetr ¢ kKomaHaamum «Mapc», «HOnutep» w
«YpaH». Hangute BepoATHOCTb TOro, YTO BO BCeX MaT4ax

npaBo BNageTb MAYOM Bbinrpaet komaHaa «MepKkypuny.
PeweHue: 1cnocob. 0603HaUMM CUTYyauMIO, KOr4a B MmaTye nepeas

BNAageeTr mayom KomaHaa «Mepkypuin» 3a «1», obpaTtHyto
cutyauumio 3a «0». Bcero byaer coirpaHo 3 maTtya. Obuwee uucno
cnyyaes (Kombunauyum 000, 001, 010, 011, 100, 101, 110, 111) n =
8. Yncno 6naronpuatHbIX cayyaes (KOMGMHau,Mﬂ 100) m = 1.

CornacHo onpegeneHuo BEpOATHOCTU P- =0, 125 -




2 crnocob peweHusi:

0603Hauum uepe3 A cobbiTne «KomaHpaa «MepKypuin» HaumMHaer
Urpy NepBoi», TOrga NPOTUBONONOMKHOe cobbiTMe A oO3Havaer
«KomaHaa «MepKypun» He HauMHaeT urpy nepsoun». U3 ycnosus
3a4a4uum cnepyeT, uUTo BepoAaTHOCTLP(A) = 0,5,

torpa P(4)=1 - 0,5. CobbitTe C «KomaHaa «MepKypuii» 6yaer
HauMHaTb WUrpy BO BCEX MaTyax» ABAAETCA NpousBegeHUem
He3aBucMMbIX cobbiTuii C =A- A- A. Mo dopmyne ymMHOXKeHuUs
BEPOATHOCTEN He3aBUCUMbIX cobbiTun umeem: P(C) = 0,5 - 0,5 -~
0,5=0,125. ~ 4

Omeem: 0,125.




21. lNMepepn Havyanom cpyTOONBLHOro Matya cyaba b6pocaet
MOHEeTY, 4YTOObl onpenenuTb, Kakas U3 KomMaHpg Oyaet
nepBas Bnagetb MsA4YOoM. KomaHpa «XyTopsiHKa» no
oyepeou wurpaer c¢ KomaHpamu «Papgyra», «Opyx6a»,
«3apsa» un «Bona». Hamaunte BepPoOATHOCTbL TOro, 4TO
komaHaa «XyTopsiHKa» OyaeTt nepBOU BrageTb MSAYOM
PonsroB AEPBRANABYRPAPAX.06bITUE «KOMaHAA «XYTOPAHKa»
HauMHaeT Urpy NepsBoii», Toraa NPOTMBONONOMHOE cobbiTve A
O3HAYaeT «KoMmaHAaa «XyTOpAHKa» He HauMHaeT urpy nepsou». U3
YCNOBUA 3a4a4U caeayert, 4uTo BepoaTHocTbP(A) = 0,5,

torga P(A) = 1 — 0,5. Co6biTue C «KOMaHAa «XyTOpsiHKa» 6yaer
nepBon BNAAETb MAYOM TONIbKO B NEpPBbIX ABYX urpax» s nsnnerca
npounsseaeHnem Hes3aBUCMMbIX cobbitn C = A-A- Mo
dbopmyne yMHOXKeHUA BEepOATHOCTEM He3aBUC

umeem: P(C)=0,5-0,5-0,5-0,5=0,0625.
Omeem: 0.0625.




22. [lepepg HayanoM MaTya MO BOAHOMY MOS0 CyAbS
yCTaHaBnMuBaeT MAY B LUEHTp OacceMHa, U OT Kaxaou
KOMaHAbl K MSAYY nNNbIBET WrpoK, 4YToObl nepBbIM
3aBriageTb MA4YOoM. BepoATHOCTb BbIUrpaTb MAY Y UTPOKOB
paBHbl. KomaHaa «Pycanodyka» no o4yepeau wurpaet cC
komaHpamu «Haspa», «YHauHa» un «Apuanb». Haunpute
BEPOATHOCTb TOro, YTO BO BTOPOM MaT4ye KoOMaHAa
«Pycanoyka» BbiUrpaetr mMsid B Havasnie urpbl, a B OBYX

Apyevuaigthaipagnm yepes A cobbiTne «KomaHaa «Pycanouka»
nepBoM 3aBnageeT MAYOM», TOraa NPOTUMBONOAOXKHOEe cobbiTue A

O3Ha4yaeT «KomaHpaa «Pycanouyka» He 3aBnageer MAYOMDY. M3
yCNoBusA 3a4aum cnegyer, uto sepoaTHocTbP(A) = 0,5, Toraa P(A) =
1-0,5. 4 ’
CobbiTe C = A-A- A. No dopmyne yMHOKeH
He3aBMCUMBbIX COObITUM Umeem: :
P(C)=0,5-0,5-0,5=0,125.




23. B HEKOTOpPOW MECTHOCTM YTPO B UIOJI€ MOXET ObITb
nmMbo HACHbIM, nNMb6o0 nacmypHbiM. HabnropeHus
nokKasanu:
1) Ecnn nonbCcKoe yTpo SICHOe, TO BEPOATHOCTb
AO0XAOA B 3TOT AeHb 0,1.
2) Ecnn nonbckoe yTpo nacMypHoe, TO BepPOATHOCTb
AO0XAA B TedeHune aHA paBHa 0,5.
3) BepoATHOCTb TOro, 4TO yTPO B MUIKone oOyaer
nacMypHbIM, paBHa 0,2.
Hangute BepoOATHOCTb TOro, YTo B Cfly4auHoO B
MIONTbCKUU AeHb O0XAOA He Oyaer.

g

b7
bl




PeweHue: 1) UtonbcKoe yTpo moxeT 6biTb 1Mb0 AcHbIm (P11=1-0,2
= 0,8), nnb60 nacmypHbIMm (c BepoAaTHOCTbIO P54 = 0,2). CornacHo
Teopeme YMHOXEHUA BEPOATHOCTEN, BEPOATHOCTb P4 TOro, uto
NIOIbCKOoe YTPO byaeT ACHbIM U Ao0XKAA He byaeT, paBHa
npousseaeHuto seposatHocten P11=0,8n P1,=1-0,1=0,9 (aoxpn
He 6yaet npu acHom yTpe): P, = P4, - P41, =0,8-0,9=0,72.
2) BepoATHOCTb TOro, YTO UIONbCKOE YTPO byaeT NacMypHbIM U
AO0XAA He byaeT, paBHa npousseaeHuto BepoaTHocTten P, =0,2
(yTpo 6ypgetr nacmypHbim) u P, =1-0,5 =0,5 (aoxkpa He 6ygeTt npum
nacmypHom ytpe): P, = P,,-P»,,=0,2-0,5=0,1.
3) CornacHo Teopeme C/N0XKeHUA BePOATHOCTEN, BEPOATHOCTb
TOro, 4YTO B C/Iy4alHO B3ATbIUN UIOZILCKUW AEHb A0XAA He 6
P =P,+P,=0,72+0,1=0,82.




24. B ToOproBomMm LUeHTpe ABa OAMHAKOBbLIX aBTOMaTa
npoparoT Kode. BepoATHOCTb TOro, YToO K KOHUY AOHA B
aBToOMaTe 3aKOH4YUTCA Kodpe, paBHa 0,3. BepoATHOCTb TOro,
yTO KO(he 3aKOHYMTCA B 0OOMX aBToOmaTtax, paBHa 0,12.
Hanante BepOATHOCTbL TOro, 4YTO K KOHLY AHA Kode

GTIARSTRS B O0OMY ABTVNBI603HaUYMM Yepe3 A cobbIThe
«Kohpe 3aKOHYMTCA B nNepBOM aBTOmarte», 4epe3 B
cobbimue «Kode 3aKOHYMTCSA BO BTOPOM aBTOMaTe».
CobbiTne C «KOhe 3aKOHYUTCA XOTA Obl B OO4HOM
ABTRNAAAPABBNETEBEN-CY Moot + B.

P(A) =P(B)=0,3u P(A-B) =0,12.No dopmyne CNOXKEHUA
BEPOATHOCTEN MMeeM: ==

P(C)=P(A) +P(B) - P(A-B)=0,3 +0,3-0,12 =0, 48

3HA4YMUT, BEPOATHOCTb NPOTUBOMNOJ/IO}KHOIO c06
C «kode ocTaHeTca B 060MX aBTOMaTaxX» pa& a1

e

\



PeweHue: Bmopou crnocob peweHusi 3ada4yu
BepoATHOCTb TOro, uto KodpEocTaHeTcA B NnepBom aBTomare,
pasHa P(A) =1 — 0,3 = 0,7. BepoATHOCTb TOr0, YTO Kode
OCTaHeTcA BO BTOPOM aBTomare, pasHa P(B) =1 —0,3=0,7.

BepoATHOCTb TOro, 4to Kode OocCTaHeTcA B NMepsomMm UAU BO

BTopom asTomarte pasHa P(C)=1-— 0,12 =0,88. MocKONbKyY
P(C)=P(A+B)=P(A) +P(B) — P(A-B),

T0 umeem: 0,88 = 0,7 + 0,7 — X, OTKyAa UICKOMasA BEPOATHOCTb

\



25. B cOopHUKe OuneToB No mateMaTuKe Bcero 20 ouneTos,
B 7 U3 HUX BCTpevaeTcH Bonpoc o npoussoaHon. Hanaure
BEPOATHOCTb TOro, 4YTO B CJlyYauHO BbIOPaHHOM Ha
3K3aMeHe OuneTte WKONMbHUKY He BCTPETUTCA BOMNpPOC O

FRQKIRABIGWLEee YnCnO cnyyaeB (Bcero 6uneTos)
n= 20. Yucno bnaronpuaTHbIX crly4yaeB (KONMM4YecTBO
OuneToB, B KOTOPbLIX He BCTpPeYaeTcAa BONpPOC O

npousBogHon) m=20-7 =13. 13

CornacHo onpepeneHuto BepoATHOCTU P = 0 0,65.




26. B knacce 7 manb4uMkoB U 14 peBOYeK. 1 ceHTAOpSA
crlydYaMHbIM Oobpa3om onpenensroT ABYX OEXYPHbIX Ha 2
CEeHTAOpPA, KOTopble AOMKHblI MPUroTOBUTbL Knacc K
3aHATMAM. Hauaute BepoOATHOCTbL TOro, 4TO OyAayT

AexypreroERpasamBumkabpat NepBoro Masibymka-gexypHoro

7 1
(n-21,m—7) P1 i
BepoATHOCTL BblﬁpaTb BTOPOro ma/ZibinUKa-AexXypHoro
6 3

(n=20,m=6) P2= E= E

BepoATHOCTb TOro, UTo 6yAyT AEXKYPUTbL ABa Ma/ibuUKa, paBHa

P=Pi-Py=3 =01

3

//

Omeem: 0,1. 4

_/'/




27. Bana BbIOMpaeT crniydyamHoe TpEex3Ha4yHoe YUCIIO.
Hanaunte BepoATHOCTb TOro, YTO OHO AeNUTCA Ha 51.

PeweHue: Obuwee uucno cayvyaeB (KonunuectBo Bcex
TPEX3HaUHbIX uucen) n = 999 - 100 + 1 = 900. MNepsoe
TPEX3HAYHOE YUCNO0, KOTopoe aenutca Ha 51, pasHo 102 =51 - 2.

NocnegHee TPEX3HAYHOE 4YUCNO, KOTOpPOEe Aenutca Ha 51, paBHoO
969 =51 - 19.

Torpa uncno 6GnaronpuaTHbIX cayyaee m = 19 — 2 + 1 = 18.
CornacHo onpeaeneHuro BepoOATHOCTU

18
P_%_ 0,02.




dopmyna Knaccu4yeckou
geposimHocmu

BepoATHOCTb — eCTb YUCIIO0, XapaKTepusyoLlee
BO3MOXXHOCTb HaCTynJieHUsi COObITUSA.

OnpeodeneHue. BepoaTHocTbio P cobbiTna A Ha3sbiBaloT

OTHOLUEHUE YUCa M UCXop08, 6N1aronpPUATHbLIX 3TOMY

m

cobbiThIO, K 06wemy uncny n ucxopos P(A4) = —

CymMma BepoATHOCTEN BCEX IfieMEeHTapHbIX COObITUN
Crly4anHOro 3KcrnepnMeHTa paBHa 1. 7




HecoemecmHbie cobbimusi. opmyna

CJZI0)KeHUs1 eeposimHocmeu
OnpedesnieHue. CoOObLITUA Ha3bIBalOT HECOBMECTHbLIMM,

€CN OHU He MOryT NPOUCXoANTbL OAHOBPEMEHHO B O4HOM
U TOM XXe UCNbITaHUIo

Hanpumep, BbIUMrpbill, HUYEUHbIN UCXOO U NPOUrPbILL
OOHOr0 WUrpoka B OOHOM MapTUM B LWaAXmaTtbl — Tpu
HeCOBMeCTHbIX COObITUSA.

Teopema. BepoATHOCTbL CYyMMbl ABYX HECOBMECTHbIX
coObITUN A U B (nosiBreHne XoTse Obl OOHOro cooObITUA)

paBHa CyMMe BEpPOATHOCTEN 3TUX COOLITUMN: P
(A+BpowRMeP (BI0OOLLaeTCA Ha noboe 4YMCNO NonapHO

HEeCOBMEeCTHbIX cobbiTnin  Cr1edcmeue.
Cymma BepoATHOCTEN NPOTUBOMNON

AunA pasHal: P(A)+P{Z




CoemecmHbie cobbimusi. Popmysia CII0XKeHUsI

eeposimHocmeu (¢bopmyna Ornst geposimHocmu
CyMMbI 08yx cobbimuu e obwem criyqdae (He
0b6s13amesibHO HecCo8MeCMHhbIX))

OnpedesneHue. CoObITUA Ha3bIBalOT COBMECTHbIMMU, eCIu
OHM MOryT NpoucxoauTb ogHoBpeMeHHo. Hanpumep, npu
OpocaHun ABYX MOHET BblNageHue peLlKkKn Ha OOHOU He
UCKNIOYaeT NosIBNEeHne peLlku Ha Apyrov MoHeTe.

Teopema. BepoATHOCTb CYMMbl ABYX COBMECTHbIX
CoObITMK A 1 B (NnosiBNeHne XoTA Obl OQHOrO COﬁblTMﬂ);gy

> ,:,:: /

PaBHa CyMMeé Uux BepOﬂTHOCTeM Oe3 BEPOATHOCTU UX
COBMECTHOrIo nosiBJfieHnNA, TO €CTb P (A+B)=P{A)- Pl

— P(AB).




He3zasucumbie cobbimusi. Popmyna
YMHO)KeHUs1 aeposimHocmeu

OnpedenieHue. [OBa cnyYaMHbIX COObLITUA Ha3biBalOT
He3asUCUMbLIMU, €CNln HaCTyMnieHue OAHOro U3 HUX He
U3MEHsIeT BEepOATHOCTb HacTynneHua agpyroro. B
NPOTUBHOM Clly4yae COObITUA Ha3bIBalOT 3a8UCUMBLIMU.

Teopema. BepoATHOCTbL npou3BeOeHUss (COBMECTHOro
nosiBNeHus1) AOBYX He3aBUCUMbIX COObITUM paBHa
npon3BefeHUu0 BEPOATHOCTEU ITUX COOLITUN:
P(A) - P(B).
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