JNncrok Ne24 Teopusi BeposTHocTel — 1 01.2017

Onpegemenne 1. Ilycts Q = {wy,...,w,} — HemycToe KOHETHOE MHOXKECTBO, U KaXKJIOMY 3JIeMEHTY w € ()
IIOCTABJICHO B COOTBETCTBHUE JIEHCTBUTEIbHOE Incio (6ec) P(w), IPIIéM BBITOTHEHBI CJIETYIONTHE YCIOBHS:
19, Tt moboro w € Q Bec neorpunarenen: P(w) > 0.
20, Cymma Becos Beex ajeMenToB u3 §) pasua exunute: P(wy) + ...+ P(w,) = 1.
Torma muo)kecTBO 2 BMecte ¢ HaGopom BecoB {P(wy), ..., P(wy,)} Ha3BIBACTCA 6EPOAMHOCTHOIM NPOCTNPAH-
CMEOM. DJIEMEHTBI MHOXKECTBA ) HA3BIBAIOTCS (2AEMEHMAPHHIMU) UCTOOGMU, TIOIMHOKECTBA, — COOBIMUAMU.

s kaxkoro cobbitust A C € onpegennm anciao P(A) = > P(w). DT0O 9UCI0 HASBIBAECTCS 8EPOAMHOCTIDIO
w€eA

cobvimus A. Kpome Toro, npunaTs! cieaytomme obosnadenus: A =Q\ A, AB=ANB, A+ B=AUB.

Bamaua 1°. Ilycrs 2 — BeposTHOCTHOE TIpocTpancTBo, A, B C ) — cobbitus. Jlokaxkure, 4ro:

a) P(0)=0; 6) P(Q)=1; B) 0< P(A) < 1; r) eciu A C B, 1o P(A) < P(B);

n) P(A)+ P(A) =1; e) P(A+ B)= P(A)+ P(B) — P(AB).
B kaxk10it u3 npejaraeMbIX HIUKe 3aJa4 OIPEJIe/INTE IOIXOSIIEee BEPOATHOCTHOE IIPOCTPAHCTBO, €C/IN
OHO emé HE OIIpede/IeHO, a 3aTeM Yy2Ke IIepexXoJuTe K UCIOJJIb30BaHUIO IIOHATUA BEPOATHOCTHU.

Bamaga 2. [1e6 u Téma moouepénHo u3BieKaroT maphbl (6e3 BO3BpallleHNs) U3 YPHBI, cojepzKarieil m Gebix
u (n — m) 4€pHBIX MAapoB, HaunHaeT Téma. BemrpeBaer ToT, KTO HEepBBIM BhITAHET Oesiblii rrap. Haitaure
BEPOSITHOCTH BbIUTpbIMIa [1e0, eciun

a) n=>5 m=1; 6) n="7,m=2; B)* m U n — IPOU3BOJIbHBIE HATYDPAJbHBIE THCIIA.

3amaua 3. a) Bepno jin, 910 BEpOATHOCTH TOrO, 9TO B Kjacce u3 25 UeJIOBEK y JBYX YUIEHUKOB JEHb POXK-
JIEHUSI B OJIMH ¥ TOT Ke JIeHb, OoJibiie 1/27

6) Ilpu kakux n € N 910 Ke yTBepK/IeHIe BEPHO JIJI KJIacca, B KOTOPOM 1 IeIOBeK !

B)* CKOJIbKO JIIO/Iell Ha yJIuIe BaM MPUJETCsI OMPOCUTh, YTOObI BCTPETHTDH Y€JIOBEKA C TAKOW JKe JaToil POXK-
JICHUST KaK 1 Y BaC C BEPOSATHOCTHIO GoJtbiie 1/2.

3ameuanue. [Ipu permennn mynkTa 6) 9T0i 3a/1a9K JTOIYCKAETCS MCIOJIb30BAHNE BBIYUCIUTEILHON TEXHUKI.

Ompenemrenne 2. [Iycrs ) — BepositHOCTHOE TIpOCTPaHCcTBO, A 1 B — cobbitus, nupuaém P(B) > 0. Veaosnot
P(AB)
P(B)

sepoamHOcmvI0 cOObITUST A TIpH yeaoBun cobbitust B HasbBaerca quciao P(A|B) =

Bagaua 4°. Jlokazkure CJIeJyIoNue CBORCTBA YCJIOBHOM BEPOSTHOCTH:
a) P(AlA) =1, 6) P(QA) =1; B) P(0|A) = 0; r) eciu A C B, 1o P(B|A) = 1;
n) P(A+ B|C)= P(A|C)+ P(B|C)— P(AB|C).

3agagda 5. BepHbl jin ciieyromniye COOTHOIIEHNS ISl IPOM3BOIBHBIX COObITHIT A 1 B B BEpOSITHOCTHOM IIPO-
crpaHcTBe () (B TeX ciIydasix, KOTJa COOTBETCTBYIOIIIE YCIOBHBIE BEPOSITHOCTH OIIPEJIEJIEHBI ):

a) P(A|B)+ P(A|B) = 1; 6) P(A|B)+ P(A|B) =1; 8) P(A|B)+ P(A|B) =17

3agaga 6. Bang Opocus jiBe urpasibubie Koctu. Haiiure BepOATHOCTD TOTO, YTO BBIIAJIM JIBE IMATEPKH, €CJIN
MU3BECTHO, YTO CyMMa BBIIABIINX OYKOB JICJIUTCA Ha O.

Bamaua 7. Annpeit 6pocun monetky 10 pa3. Haiiinre BepogTHOCTH TOTO, 9TO MIPU IMOCJIEIHEM OPOCKE BBITIAJ
«OPEJT», TIPU YCJIOBUH, 9TO 9 TPEJIBIIYIIUX Pa3 BbITaa «PEmKay.

3anaga 8. BeposTHOCTD TOIalanHus B 1eJIb IIPU OTJEIBHOM yJaBiieMcs BbicTpesie paBHa (,2. KakoBa Bepo-
ATHOCTD IIOPA3UTh LEJb, ecid B 2% CIydaeB BLICTPE He MPOUCXOIUT M3-3a OCCUKHU?

Bamaua 9°. (Popmyaa noanot eepoammnocmu) a) Hokaxkure, aro ecim 0 < P(B) < 1, To miaga mo6oro
coburTns A crpasemuso pasenctso P(A) = P(A|B)P(B) + P(A|B)P(B).

6) lokaxkure, uro eciam 2 = By U...U B, npuuém g Beex 1 < @ < n Boimosnneno P(B;) > 0 u g Beex
1 <i < j < nsemonueno P(B;B;) =0, to P(A) = P(A|By)P(By) + ...+ P(A|B,)P(B,).
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Bamaga 10°. (Popmyaa Batieca) B ycnopusx 3amadu 9 JoKayKuTe, 9TO Jist JH0O0r0 k BBITOJTHEHO
P(A|By,) P(B)
(A|By)P(B;) + ...+ P(A|B,)P(B,)

P(Bk’A) = 2

3amaua 11. B mernke Jiexkasm 1 6eswiit u 1 uépubriit map. Cradasna Bacs u3Ba€K n3 Mernka 1 map 1 MOJIOXKIIT
B IycToii damuk. 3areM [lans nosioxkumi B gmuk enié 1 6esprit map. Hakoner, K suky nogomén Kupuut u
JlocTalt oTTy1a 1 1map, KOTopblil okasaJjicst 6esibiM. KakoBa BEepOSTHOCTH TOTO, UTO OCTABIINNICA B SIIIIAKE TP
TOXKE OesIbIii?

3agava 12. Yuénble paspaboTajii HOBBII CIIOCOO JMMArHOCTUKM BOcHasienus XUTpoctu. OH mMeeT 1yBCTBU-
resibocTh 99% (T.e. BepHO Jumarnoctupyer 6osbHOro B 99% ciydaes) u crenuduanocts 99% (mmb 1%
3II0POBBIX JIHOJICH 00bsABIsgeT OosbHBIME). W3BecTHO, uTo B OmHoM Bosbimom BY3e Bocnasernem xurpoctu
crpagaer 1 cryaent u3 1000. KakoBa BeposiTHOCTH TOTO, 9TO CTyAeHT 3T0or0 BY3a, 00bsaBIeHHbI O0JTBHBIM
0 pe3yJjibraTaM TecTa, JeficTBUTeIbHO Hosten?

3amaua 13. B oxnoit ypue comepxkurcs 1 Oesblit n 2 4EPHBIX IIapa, & B JPyroil ypHe — 2 0eJIbIX U 3 Y€PHDBIX
mapa. B Tperbio ypHY KiIajyT jiBa IMapa, CIydaiiHO BHIOpAHHBIX W3 HEPBOI yPHBI, U JIBa IMapa, CJIyYaitHO
BBIOPAHHBIX U3 BTOpOil. KakoBa BEpOSITHOCTH TOTO, YUTO Iap, M3BJIEYEHHBIN U3 TPEThell YPHBI, OyIeT Oesrbiv?

3agaga 14. Y Cepéxku B KapMaHe 5 MOHET: 2 C JIByMsI «OpJIaMi», 1 ¢ JIByMsi «peIIKaMi» U 2 HOpMaJIbHbIE.

a) Cepérka 3aKpBIBAET IJIa3a, I0CTaeT HAyTra  MOHETY U3 KapMaHa U HOoJAKubBaeT eé. Haiinre BepogaTHOCTE
TOT'0, YTO HUKHSsI CTOPOHA yIaBIIeil MOHETBI — <OPEI».

6) OrkpsiBas riaasa, Cepéka BUIUT, 9TO CBEPXY «Opéa». KakoBa BEpOSTHOCTH TOTO, UTO U CHU3Y <«OPET» !

B) Cepéxa CHOBa 3aKpBIBAET IJIa3a ¥ MOJKUIBIBAET MOHETY elllé pa3. KakoBa BEpOSITHOCTE TOrO, UTO U TEIEPh
HIUZKHSIST CTOPOHA — <«OPEJT» 7

r) Cepéxa OTKPBIBAET IJIa3a U BUJIWUT, YTO CBEPXY «OPE&». KakoBa BEPOSTHOCTH TOIO, YTO CHU3Y «OPEN» 7

Bagaga 15. Cama caaér tect. Ha ouepennyio 3ajaay nmeercs k Bapuantos orsera. Carra mbo yMeeT periarh
3aJ1ady, ¥ TOI/Ia OHA C ONPEJIEJIEHHOCTHIO HAXOIUT MPABUILHBI OTBET, JIMOO OHA HE yMeeT eé pelnaTh, U TOTIa
BBIOMpaeT orBeT Hayraa. Cunrasy, uro Calla yMeer perrarh 3a/1a9y ¢ BEPOSTHOCTBIO P, HaiiIuTe BepOATHOCTh
TOTO, YTO OHA yMeJa PellaTh 3aJady, KOJIb CKOPO IIOJIYYeHHbI OTBET OKa3aJjIcsd BEPHBIM.

Bagaga 16. Cama xoder BcrperuTh Hosorit ['ox ¢ apysbamu. Ilana npemraraer emy cieyroriee:

— Jlo Hosoro T'oja ectb emé tpu jus. /laBait mocTynum Tak: B 9TU TPHU JHS MBI C MaMOil OyJeM I10
odepe i UTPATh ¢ TOOOH B MIAXMATHI, 10 OJIHO mapTuu B jieHb. C KeM UrpaTh Cero/iHs, BbiOnpaerisb Tol. Ecu
BBIUTDAEIIb 2 MAPTUU TOPSJ, — CMOXKEITb TPA3/IHOBATH, TJIe XOUelllb.

C mamoit mim narnoit crout ceirparh Callle cerojifs, ecjii U3BECTHO, YTO MAlla UTPAET JIyUIlle MaMbl?

Bagaua 17*. Cona 6pocuna monery 10 pas, a Bacumuca — 11 pas. Kakosa BepositHocTh Toro, uro y Conn
MOHeTa yIiaja «OpJIOM» BBEPX MeHbIIlee YUCjIo pa3, 9eM y Bacumuchr?

Bamaua 18*. (Cymacwedwan cmapywra) Kaxaplit u3 n naccakupos Kynuj OUIET Ha N-MECTHBIH CaMOJIET.
[Tepsoii 3aria cymaciie/nas cTapyIika 1 cejia Ha ciiydaitHoe MecTo. Jlajee, KaxK/blii BHOBb BXOJISIINI 3aHU-
MaJI CBOE MECTO, eCJii OHO ObLIIO CBOOOJIHO, a mHadYe — ciydaitHoe. KakoBa BeposTHOCTH TOT'O, UTO OCJIETHUIMA
maccakKnup 3aHsLI CBOE MeCTO?!

Bamaua 19*. (3adava o pasoperuu) Vrpok, UMeIONHit N MOHET, UIPAET MPOTUB KA3UHO, UMEIOIIEr0 HEOTPAHU-
YEeHHOE KOJUYIECTBO MOHET. 3a OJHY MMapTHIO0 UI'POK JIMOO IIPOUTPHIBAET MOHETY, JIMOO BHIUI'PHIBACT C BEPOST-
HocThio 1/2. Urpa npojoszkaercs J0 TeX 1op, HOKa UTPOK He pa3opuTcs. Haiijnre BepOsSTHOCTD PA3OPUTHCs
POBHO 3a M UTP.
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