Приложение 3

Занимательные задачи по теории вероятностей

Большей частью своего математического образо​вания я обязан решению различных задач. С годами мне все труднее становится отделить серьезные заня​тия от решения, казалось

бы, «игрушечных» задач. Очень часто элементарные задачи оказывались чрез​вычайно полезными при решении серьезных проблем.

Занимательность задачи — великое дело. Задача может быть занимательной по многим причинам: по​тому, что интересно содержание условия, потому, что интуитивно не понятен возможный ответ, потому, что она иллюстрирует важный принцип, потому, что за​дача обладает большой степенью общности, потому, что она трудна, потому, что в решении спрятана «изюминка» или просто потому, что ответ элегантен и прост.
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(a). Kopoas Aptyp nposoant PHILAPCKHA TYpPHHD, B
KOTOPOM, T4K 3Xe KaK H B TeHHHCE, NOPANOK COSTAIANUS
onpeleaserca xpeGuem (cM. samauy 16), Cpenu BocbMH
pollapelf, 0/HHAKOBO HCKYCHHX B paTHOM Jene, aBa
Ganaiena. Kakora seposTHocTs TOro, YTO OHH BCIPETATCA
B NOeJIHHKE?

(6). Kakos orser B caysae 27 puiapen?

18. Pasnosecue npu 6pocanau moner

Tlpu Gpocanun 100 momer kakosa BEPOSITHOCTH BHI-
najenus posHo 50 repGop?

19. 3adawa Csmysan Henaica

C. Henaiic npegnoxun Hcaaxy Hbiorony CAENYIOMIYIO
3ana4y: Kaxoe Ha coGbiTHii GoJtee BEPOSATHO: (a) nosB-
JIelie 1o Kpaitneil Mepe OJTHON wecTepky npu noabpacul-
Banuu 6 kocreil, (6) mosBaeHHe xoTH GbI LABYX UIECTEPOK
npu noaGpaceiBauuu 12 kocteir u (B) nosBieHue He Me-
HCe Tpex wecrepok npHu Gpocannu 18 kKocreii?

20. Tpexcropounas dysas

A, B u C cxonsites nas Tpexcropounet aysan. Ha-
BECTHO, YTO st A BePOSITHOCTL NONacTh B UeJb paBHa
0.3, nas €—0,5, a B crpeaser Ges npoMaxa. Hdysasinte
MOTYT CTpeaTs, B AI0GOTO NPoTHBHHKA NO BEIGepY. ITep-
BUM cTpensier A, satem B, padvwe C u T. 1. B UHK/IHYe-
CKOM Tmopanke (paieHblit BuiGLIBaeT w3 Zysau), HOKa
SMLUIL OXHI 4e0BEK Ne ocTaHetcst neppeidMbM. Kakoii

Hoaxua ObITh crpaterua A? .
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Ise ypuw comepkat Kpacisle B uepHubie WApPH, 1
pasanunMbie Ha omwynb. YpHa A cogepxHT 2 Kpacuul .
H | uepnuit wap, ypua B — 101 kpacustit 1 100 vephui
mapos. Haynauy Bu6upaercs oana u3 ypu, W B noJ -
qaeTe Harpajy, ecjH NPaBHIbHO Ha3blBaeTe ypHY MOCtic
BbITACKMBANHS ABYX INAapoB H3 Hee. Ilocie BLITACKHBa-
HHfi TIepBOrO IIapa M ONpele/ICHUA ero I(BETa BBl pe-
mraete, BePHYTh JH B YPHY 3TOT IU&P Nepel BTOPHIM
BeITackuBatneM. Kakofl pomkna Guth Bawa cTpaterus?

22. Boibopot

[Mocne BHIGOPOB, B KOTOPHIX YYACTBYIOT ABA KaHIH-
nara, A u B, 3a Hux nocrynuio a u b (a > b) 6Goane-
TeHeil COOTBeTCTBCHHO, cKaxeM, 3 u 2. Ecan nojgcuer ro-
JIOCOB TNPOH3BOZHTCH IOCACTOBATEIbHLIM H3BJIEUEHHCM
Glo.1s1eTeHeil U3 ypHEL, 10 KaKoBa BepOSITHOCTb TOrO, YTO
xotst Obl OJMH Pa3 YMCIO BHIHYTHX GrovnerTenci, nogas-
HuX 32 A u B, 6bJ10 0OAHHAKOBO?

23. Huubu npu Gpocanur MoxeTst

Hrpoku A u B B opasnky urpawor N pas. [Tocae nep-
BOro 6pocayHs KaKoBbi WIAHCH Ha TO, Y10 B TeYeHHe BCel
Hrpbl UX BHIMFPBHIIIH He coBNaayT?
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Ecau xopra shiGHpaetcst Hayzady B 3afaHHOM Kpyre,
TO KaKOBa BEPOSITHOCTL TOrO, UTO ee AaWuA 60Jblie pa-
auyca Kpyra?

26. Herepneausvie dyaaantot

Hysan 8 ropoae OCTOpoKIOCTH PEAKO KOHYAIOTCA Tic
YaJibHEIM HCxOZOM. Jleno B TOM, WTO KaMABil Ay3asnt
HpuGLIBAET HA MECTO BCTPEYH B CAYUalublfi MOMEHT Bpe-
McHH Mexay 5 u 6 yacamu yTpa u, IpPOXK/aB cONepHHKA
5 munyt, yaanserca. B cayuae ke npuGbiTHAa nocren-
Hero B 3TH NATb MHHYT Ay3ab cocroutcA. Kakas uacTh
nysaell ZefiCTBHTENABIO 3aKAHYHBAETCS TOCHHHKOM?

27. Octopoxcustii harsutusomoneTvux

(a). I BopuoBslil yeKaHUIHK
KJa4eT B KaKALIA SIHK BMe-
CTHMOCTBIO B CTO MOHET OIHY
¢danpuineylo. ‘Kopoas nopo-
3peBaeT yeKaHIKKA U MOABEp-
raeT IpoBepKe MOHETbl, B3sl-
Thie Hayjaauy MO OOHOE B
kaxaom u3 100 smukos. Ka-
KOBa BepOSITHOCTb TOrO, 4TO
YeKaHIHK He OyZJeT pasobaa-
YeH?

(6). Kakos oTBeT B npeiLt-
aymeft 3agave, ecad 100 3ame-
HHUTb Ha n?

28. XKaduoui darsuusomoneruux

Uekanumuk xaafetr m QpaibuiHBHX MOHET B ALIHK, CO-
epxaumui scero n moner. Kopoas, nopospeBasi uekaH-
KA, H3BJAEKaeT CAy4alHbHIM 006pa3oM IO OIHOH MomHeTe
H3 KaxXIolo H3 n flHKOB H nposepseT HX. Kakosa Be-
POSITHOCTb TOrO, 4T0 B BHIOODKE H3 71 MOHET POBHO
¢$aapUBHIX?
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CoriacHo 3akonam o TpyAoycrpoiicte B ropoxe N,
HalHMaTe H o6s13aHbl NPeAOCTaBAATh BeeM paGoUyHM BhI-
XOLIIOR, ecnu XOTst Gbl Yy OAHOrO H3 HUX neib poxAeHHs, 0
NpHHHMATL Ha Cliy:kGy pabounx He3aBHCHMO of HX AHA
POKICHHA. 33 HCKIICUCHHEM STHX BLIXOZHDLIX paboune
TPYRATCA Bech roa U3 365 anedl. [peanpuunmartent XoTar
M3dKCHMH3HPOBATL CPefHee YHCTO yeslOBeKo-AHell B TOAY.
Ckoabko pa6ounx Tpyasitea na Qabpuke B ropoae N?

35. Ha xpato yreca

TuAunLa cTOHT HA pacCTOAHIM OAHOrO wiara OT Kpas
nponacti. O waraer cayuaiinpM o6pasoM mu6o K Kpaio
yreca nu6o or wero. Ha Kamaom wary sepoATHOCTb
OTOHTH OT Kpas pasxa 2/3, a war k kKpaio HMmeer BEpPOAT-
nocth 1/3. Kakosnl wakcH nbasuubl uzbemats naieHus?

36. Pasopenue uzpoxa

Y urpoka M umeercs 1 poanap, a y urpoka N —
2 noaaapa. Tocde Kaknoro Typa ofuWH H3 HrpoKOB BLI-
HIpbIBaeT y Apyroro opud goaanap. Hrpok M Goaee .
Hekyced, 4eM N, Tak 4To OH BmmrphiBaer 2/3 urp. Hr-
poxi coctAsaoTes 10 GaMKporeTa onmoro u3 nux. Ka-
KOB4 BEPOATIIOCTb BLIHFPHUIA niaa M?
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Yenoseky, uaxopsuiemycs B Jlac-Berace*), nyxunt
40 ponmapoB, B TO BPCMS KaK OH pPacrnoJaraet Juuib
20 noanapamu. OH He xouer Tejerpaduponath MKehe O
nepeBoje JeHEer M pellaeT HrpaTb B pyJeTky {orpuua-
TeAbHO OTHOCACh K ITO# MIPE) COrJIacito OLlOf H3 ABYX
crpaternii: au6o nocraBHTL Bee cBod 20 noanmapoB Ha
«4eT» H 3aKOHYHTL HIPy Cpasy Ke, ecilH OH BHIHTpaeT
HJIH NPOHTpaeT, AHGO CTABHTb HA «4eT» MO OJHOMY J0J-
napy A0 TeX NOp, NOKa ON He BHIH[PaeT HJAH e Npo-
urpaer 20 goasapos. Kaxkan u3 »1HX IKXByX cTpareruil
ayue?

38. Toacran monera

Kako# Toimuue nosxia GbiTL MoOHETa, 4TOGLI Be-
pPOATHOCTL Najerust Ha pebpo paBusiaach 6ol 1/3?

Has pewerys clelylomux 3a1ay HYXKHO 3HAKOMCTBO
¢ npuHUnoM cuMmetpun. Cm. c1p. 73—74.

39. Heyxaoxcud xumux
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HE CNOTHur!

B naGopaTopnn HMeCTCA HECKOALKO CTEKJSIINBIX TPY-
GOK, Kakaan 1JAHHOR B 9 ¢, noMeueHHBIX € 0XHOTO KOHUA
KpacHoi MeTKo#, a ¢ Apyroro — cuyeil. CnorknyBwafics
naBopaHT ponfieT sTH-TPYGKH Ha NoJ, B pe3yfibTaTe yero
MuoTHe H3 liuX pa3busaloTcsd Ha TpH uactu. Kakosa aas
TaKHX TPYOOK CPCAHAA NJIHIA KYCKA € CcHHed MeTKOH?
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Kak n B npenpnyiiefi 3afave, yacTHUA BLIXOAHT H3
Hayana Koopannat O B TpexMepHoM npoctpancrae. Ipej-
cTaBHM cebe Touky 0 Kak UenTp xy6a O CTOPOHOIO MM~
Hbl 2. 3a ofuH war YacTHIA NONAlaeT B OAHH H3 BOCHMH
yriaos ky6a. [ToatoMy npH KaXOM IIare 4acTHua c pas-
HOI BEPOATNOCTLIO CABHIA@TCA HA CAMIHUY JIHHE BBEPX
KM BHH3, HA BOCTOK HJM Ha 3amlai, Ha CCBep W.IH Ha IOr.
KaxoBa noas uactiil, Bo3Bpamaomwuxcs B Havano, npu
HEOrpaHHYeHHOM BPEMeHH OJyXaanus?

. 53. Heaa Brogdona

Ha naockocth HaHeceHul napasiedbinie npsiMbIE, OT-
CTOSlIIHe APYT OT APYra Ha paccrosiHud 2a. Urna pamnm
20 (Menbleit, uem 2a) 6poiena HayJ1a4yy Ha IJOCKOCTb.
Kakopa BeposiTHocTb TOTO, 4TO OHa nepeceueT OJHY H3
NMPAMBIX?
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KakoB oTBer B npeiblaylllelf 3ajade, ecaH AJiHa
HI/1bl TPOH3BOJbHA?

56. ae ypuot

JBe ypHHI cozepiKaT O1HO H TO e KOJHYECTBO Mia-
POB, HECKOJIbKO YepPHBIX H HEeCKO,bKo Oefblx Kaxkias. M3
HHX H3BjekaloTed n (n 2> 3) mapoB ¢ Bo3BpallieHueM.
Haifiti uncio n 1 cojgepxumoe o06eHx ypH, eCJH BepOAT-
HOCTb TOTO, YTO Bce Geshle MIaphl U3BJEYEHB! K3 MepBOil
ypHbl, paBHA BePOATHOCTH TOrO, YTO H3 BTOPOH H3BJe-
4eHnl G0 Bee Oedvle, JHGO BCe dephble Imapbl.

57. Pacnpedeaerue npocroix deaurteneid

CasyKeM ¢ KaXIBIM HaTypadbHBIM uncaoM ot | zo N
YUCJIO €ro NPOCTBIX AeJIHTeNel, COCUHTAHHOEe € YUeToM
HX KpaTHOCTel (Tak y uHcda 12 TpH mpocThix JeqHTes:
ABe 2 u oliHa 3). BuIUHCAHM OTHOCHTEbIYIO YACTOTY Ta-
KHX [CJIHTENell AAs pa3THusbX sHauveHH{t N. HTo MOXHO
ckasatb 06 9TOM pacnpefe’eHHH npu N, crpeMsiieMcs K
6eckoHeuHocTH? BO3MOXKHO, UTO UHTaTeNl0 APHIOXHTCH
TOT (akT, YTO NpH OGOJAbWHX N UHCIO NPOCTHIX YHCET,
He npesocxofAwMx N, npubamkenuno pasio Nflog N.
Uncao 1 06bl4HO HE CUHTAETCH MPOCTHIM JeTHTENEeM, HO
Ham Gyner yno6HO NPeRNOJOXKHTb, 4To 1 ecTb NmpocToit
JeqHTeb YHcaa 1, HO He ABJseTCA NPOCTBIM JAeJHTeaeM
HHKAKOrO APYroro 4xcJia.
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B yeroBiax npeanaymed 3agaun Kaxosa BEPOATIOCTDL
TOrO, YTO MPOH3CHIET POBHO 7 COBNAAEHMUI!?

47. Bubop nauboarsvuiezo npudanozo

Kopoab aas HenbiTauus Kapaumaarta Ha nocr npHABOP-
HOrO Mylpena npeisiaraer eMy XeHUTbOy Ha MoJ0A0M
NPHIBOPHOH faMe, uMelowell nan6oabinee npHaanoe.
CyMMB TIpHIAHBIX 3aNHCHLIBAIOTCA Ha GHJIETHKAX M nepe-
MewnBaoTes. Haynayy suiTArusaerca GHJIETHK, W Mya-
pelt J0KeH pelliTb, ABJAETCA AH 3TO NPHJAaHOE HaH-
Goablwum. Ecan on BBIHOCHT NPaBUJBHOE PEIlEHHeE, TO N0-
JYUAET 3Ty JeU B XeHH BMecTe ¢ NPHIAHBIM, B POTHB-
HOM cayyde — He nosyuaeT Huyero. ITpu 0TKAase 0T CyMM,
YKa3aHHOM Ha NepBOM GHJleTe, MYAPCLl ROAKEH BLITAHYTh
BTOPOIil GH.IET H OTKAa3aThCsl MM HET OT HEero H T. A., No-
Ka lle clenaeT BbHIGOP HJIM He OTBEPTHET BCe NpHAambie.
IMpu xBope kopo:s — 100 npubIeKaTeIsHbIX XaM, BCe HX
npraanble pasanuubl. Kak gomken ieiictsosaTs Myapen?

B npeapaymed sazaue myapen me mmed uudopma-
UHIL O pacupeleJeHHH unces Ha Ouierax. B cieayomei
3a/laue 3TO pacnpe/e/eHiie eMy W3BECTHO,

48. Buibop naubonswiezo caywadnozo uucaa

B xauectse caenylouteil 3aiaum Kopoas fpendaraer
Myapeny BuiGpath HanGoibuwee #3 100 ancen npw Tex
He YCJAOBHAX, YTO H DaHbllle, HO HAa 3TOT Pa3 YHCAO Ha
Cuitere BuBHpaeTcst Haylauy cpeay yHcea ot 0 ao |
(paBHOMepHO pacnpesiesieHHble CayualiHbie uHCia). Ka-
KO# 1OKHA ObITh CTPaTerHs myapena?




