10 kace Teopus BeposgTHOCTEN 18 smpapst 2018

Oupepesienne. Juckpemubim 6EPOATMHOCTIHOLM NPOCIPAHCIMEOM HA3BIBAETCS KOHEYHOe (MU CIETHOR)
MHOXKeCTBO §) = {w1, wo, ..., W, }, KAKIOMY JIEMEHTY w; KOTOPOIO COMOCTABIEHO YHCIIO P;, VIOBIETBOPSIONIee
yenoBusaM p; > 0, Y p; = 1. I[loaMHO)KecTBa BEPOSTHOCTHONO MPOCTPAHCTBA ) HASBIBAIOTCS COObIMUAMU,
JEMEHTBI W; — IAeMEHMaPHuMy ucrodamu. ns kazxmaoro coboituas A € () ompesesiena ero 8epoAmHoOCmb
P(A) mocpenctsom opmynst P(A) =3, pi-

Oyukmusa £ : () — R wHaswBaetcs cay4alinot sesuvunot. s kaxmaoi ciaydaitnoit Besimaunabl £ OnpeeseHo
eé mamemamuueckoe osicudanue: EE = Y pi&(w;). JIerKo MPOBEPHTH, UTO MATEMATHIECKOE OXKHAHHE
0bJ1a7aeT CBOMCTBOM JIUHEHHOCTH: JIjIs JTIOOBIX CJOYYAMHBIX BeJTMIuH & U v U Jjid J1I006oro A € R BBIIIOIHEHO
E(§+p) = B¢+ Ep, E(A-§) = X+ E(§).

Kaxaomy cobpimuio A C €2 MOXKHO CONOCTaBUTH ero ukdukamop — ciaydaiinyio seaunauny Zi(w), paBHyO 1
st w € Au 0 upr w € Q\A. Bepro pasencrso P(A) = EZy4.

1. B crpammyio rpo3y o BepéBOYHOM JIeCTHHIIE METOYKOil MOJHIMAKTCI 1 THOMUKOB. EC/In BAPYT CIyduTC
y/Iap TPOMa, TO OT UCIYTa KarK/blii THOMHK, HE3ABHCHMO OT JIPYTUX, MOYKET YIACTh ¢ BePOATHOCTHIO p (0 <
p < 1). Eciin rHOMEK Taaer, TO OH CHTHOAET W BCEX IHOMHUKOB, KOTOpPBbIe HaxondTcs Huzke. Haiigure:

a) BepositHOCTH TOrO, 9TO YyNa 8T POBHO kK 'HOMHUKOB.

6) Maremarnueckoe OKHIAHUE YHUCIA YIABITHX THOMHUKOB.

2. B kjacce n MIKOJIBHUKOB, OHU MOCEMIAIOT ¢ KPYYKKOB, KayK/Iblil KPYZKOK MOCEIAI0T POBHO k TITKOJLHUKOB,
npuuéM ¢ < 2871 JlokazKuTe, 9TO MKOIBHUKOB MOYKHO Pa3/eJUTh HA YMHBIX U He OYeHb YMHBIX TaK, 4TOOHI
Ha KasyKJIOM KPYKKe MPUCYTCTBOBAJIM U T€, U JIPyTHE.

3. Ilpu aByx OpocaHmsX UIPAIBHOIO KYOHKa BEPOSTHOCTH TOIO, UYTO BBIIAJIET OJMHAKOBOE UHCJIO OYKOB,
paBHA %. Hokazkure, 40 KyOUK IpaBUIIbHBIA (Bce ducia or 1 70 6 BBIIAJAIT PABHOBEPOSITHO).

4. Yepes p, (k) 0603HAUNM KOJHYECTBO EPECTAHOBOK MHOXKecTBa {1,2, ..., n},KOTOpbIe OCTABJSIOT Ha MeCTe
posrO k snemenros. Toxkaxure, uro y ., k- p,(k) = nl.

5. 3a GeckOHEYHBIM (B 00€ CTOPOHBI) CTOJOM CHIUT CYETHOE YUCJIO MIKOJIHHUKOB, PEImaonux 3amaqy. s
KasKJIOT0 TTKOJBHUKA BEPOATHOCTD PEIIUTh €€ CaMOCTOATeIbHO paBHa 1/2. Takke ¢ BeposaTHOCTBIO 1/4 emy
VIAACTCS MOACMOTPETh B TETPab COCENA ClIeBa, W € BEPOSATHOCTHIO 1/4 — B TeTpaiab cocema cmpasa. Bcee
9T COOBITHs (JJIsi BCEX IMIKOJBHUKOB) HE3aBUCHMBI MKy c000i. Eciu KT0-TO U3 MKOJBHUKOB HOJLY YU
pelenue 3a/1a4u, TO KaKJAblil OJCMOTPEBIINI K HEMY B TETPa/ib TaKzKe ero noy4daer. Halitu BepogTHOCTD,
49TO CUJIMAIIUN B Py TMKOJBHUK Bacs MoJiyduT penienue 3aJ1adu.

6. Y meymesioro Tpeiigepa Bacu mosiBuiicss MUJLINOH OMTKOWHOB. 3BeCTHO, UTO KayKIblif JIeHh OMTKOWH C
BeposTHOCTBIO 0.5 Tub0 mopozkaer, ubo jgemeeeT. Kaxkaplii 1enb Bacs npejicka3piBaeT H0I0pOzKaeT OUTKOWH
WM HeT. Ec/iu OH yraJbiBaeT, TO BRIUI'PBIBAET €Ille OJUH OMTKOWH, a €CJIH HeT — TO Tepsier.

a) Haitnure BeposTHOCTD TOrO, 9TO Yepes m janei Bacs 3apaboraer k GUTKOMHOB.

6) Haiinure BeposTHOCTH TOTO, 4TO Yepes m jHeii Bacs 3apaboraer k GHTKOMHOB W IIPH 3TOM KazK/bIil JeHb
OyJeT nMeTh KaK MUHUMYM d OUTKOUHOB.

¢) Jlokazure, 9TO ¢ BEPOATHOCTHIO 1 B KaKOii-TO MOMeHT y Bacu He OCTaHeTCs JIeHer.

7. JlaHo HecKOJIbKO pa3MYHBbIX HATYypaJabHbIX 4mces. JlokaxkuTe, 9TO M3 HUX MOXKHO BBIOpaTh He MeHee
TPeTH TakK, 9TOOBI CpeJi BHIOPAHHBIX HE HAILIOCH TPOWKH PA3IUIHBIX X, ¥, 2 TAKAX, UTO T + Y = 2.
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Onpenenenne. JJuckpemuvim 6ePOAMHOCTIHVLM NPOCMPAHCMEOM HAZBIBACTCS KOHETHOE (MJIH CUETHOE)
MHOZKECTBO §) = {wy, we, ..., Wy, }, KAXKJIOMY JIEMEHTY w; KOTOPOI'O COMOCTABJIEHO YHCIIO P;, YIOBICTBOPSIONIEe
yenoBusam p; > 0, Y p; = 1. [logMHOkKeCTBA BEPOSITHOCTHOIO HPOCTPAHCTBA §) HAZBIBAIOTCS COOLIMUAMU,
SJIEMEHTHI W; — IAEMEHMAPHOMU ucxodamu. JIst Kaxkmoro coobitust A € ) ompe/iesieHa ero 6epoAmHOCMY
P(A) nocpenctsom dopmynnsr P(A) =32 4 pi
Oynkmus € : Q0 — R naseiBaercs cayuatinot seaununot. s KaKao# caydaiiHol BeIHIHHbl  OMpeIeIeHo
eé mamemamuueckoe oocudarue: EE = Y7 | p;i&(w;). JIerko mpoBEpUTD, Y4TO MATEMATHIECKOE OXKIIANHE
obJ1ajiaer CBOMCTBOM JIMHEHHOCTH: JIjId JIOOBIX CJOydaflHbIX Besimdud & u v u Jyjid jiioboro A € R BbIoHEHO
E(€+p) = E§+ Ep, E(A-§) = A+ E(§).

Kazxmomy cobpitiio A C €2 MOKHO COINOCTABHTD €10 undukamop — Caydainyio seanduny Z,(w), paBayio 1
st w € Au 0 mpu w € Q\A. Bepro pasencrBo P(A) = EZy4.

1. B cTpamnyo rpo3y 1o BepéBOTHOM JeCTHHIIE TIETTOYKOH MOTHIMAIOTCS 1w THOMUKOB. KCIl BAPYT CIydIuTCs
yJiap I'poMa, TO OT MCIyI'a KazK/blii THOMHK, HE3aBUCUMO OT JIPYIHX, MOXKET ylacTh ¢ BeposTHOCTHIO p (0 <
p < 1). Eciin rHoMuK majgaer, TO OH CITHOAET W BCEX THOMHKOB, KOTOPbIe HaxomasTcs Huzke. Haiigure:

a) BeposiTHOCTE TOTO, 9TO yNaaéT poBHO kK "HOMHKOB.

6) Maremarnueckoe OKHJIAHUE TUCJIA YIABITHX THOMUKOB.

2. B k7acce n MKOJBHUKOB, OHU MOCEIIAIOT ¢ KPYKKOB, KazK Bl KPYZKOK MOCEIIAI0T POBHO k ITKOJLHUKOB,
npmuéM t < 2871, JlokazKuTe, 9TO MIKOJILHUKOB MOMKHO PA3IeINTh HA YMHBIX H He 09eHb YMHBIX TaK, 9TOODI
Ha KayKJIOM KPYKKe MPUCYTCTBOBAJIM U T€, U JIPYTHUE.

3. Ilpu aByx OpocaHusX UIPAIBLHOIO KyOMKA BEPOATHOCTH TOIO, YTO BBLINAJET OJMHAKOBOE YUCJIO OYKOB,
paBHA %. Jokazkure, 4T0 KyOUK TPABUJIBHBIA (Bce dncaa or 1 70 6 BBITAJAIT PABHOBEPOSITHO).

4. Yepes p, (k) 0603HAYNM KOJHYECTBO MEPECTAHOBOK MHOXKecTBa {1,2, ..., n},KOTOpbIe OCTABJSIOT HA MeCTe
posHO k siaementos. Joxaxure, urto » ., k- p,(k) = nl.

5. 3a 6ecKOHEUHBIM (B 00€ CTOPOHBI) CTOJIOM CHIUT CYETHOE YUCJIO MIKOJTHHUKOB, PEIMAONMX 3aaa4y. st
KazKJIOrO TTKOJBHUKA BEPOSITHOCTD PEIIUTL ee caMocTosTeabHo paBHa 1/2. Takxke ¢ BeposTHOCTBIO 1/4 emy
VACTCsl MOACMOTPETh B TETPaJb COCE/Ia CJIeBa, U € BEPOITHOCTHIO 1/4 — B Terpajp cocema cupasa. Bee
ST COOBITHsI (JJIsT BCEX IMIKOJIBHUKOB) HE3aBUCHMBI MKy c000i. Ecam KTo-TO M3 IMKOJBLHUKOB MOJIYIHT
pellleHne 3a/1a4n, TO KayK bl MOJICMOTPEBIINN K HEMY B TeTpaJib TaKzKe ero mojaydaeT. HaitTu BepodTHOCTD,
9TO CUAAIINN B PALY IMIKOJBHUK Bacsd MOJIydInT pereHne 3a1a49u.

6. YV meymesioro tpeiijgepa Bacu mosgsuiics MULIHOH OMTKOMHOB. V3BeCTHO, 4TO KaxKIbIi jdeHb OMTKOHH C
BeposTHOCTHIO 0.5 60 Jopoxkaert, 1o gemepeeT. Kaxkapiit 1enb Bacs npegcka3piBaeT mog0pozKaeT OUTKONH
WJIN HET. ECﬂI/I OH YTraAblBaeT, TO BbIMI'DBIBaET €eIlle OJWH 6I/ITKOI/IH, a eCJIM HeT — TO TepdeT.

a) Haiinnre BepogTHOCTH TOTO, 9TO Yepes m jaHel Bacs 3apaboraer k GUTKOMHOB.

6) Haiiure BepogTHOCTH TOrO, 4TO Yepe3 m jHell Bacs 3apaboraer k GUTKOMHOB H IMPH 9TOM KAaZKIbIi J€Hb
OyJeT uMeThb KaK MUHUMYM d OUTKOUHOB.

¢) JlokaxKure, 9TO ¢ BEPOATHOCTHIO 1 B KakKoii-T0 MOMeHT y Bacu He ocTaHercs jieHer.

7. JlaHo HeCKOJIbKO pa3J/IMuHbIX HATypaJ/bHbIX uuces. Jlokaxkure, 4T0 M3 HUX MOZKHO BbIOpATh HE MeHee
TpeTu TakK, 9ToObl Cpe/in BHIOPAHHBLIX HE HAILIOCH TPOWKHU PA3JUIHBIX X, Y, 2 TAKUX, 9YTO T + Y = Z.



