HMY, II kypc, 11.09.2025
JIncTok 1.

Kiiaccuueckoe BEpOSITHOCTHOE HPOCTPAHCTBO

Bagaqa 1. N deyioBEK IIPUHECIIN MOIAPKH JPYT JJId ApyTa. 3aTeM 3TH HOJAPKU CJ0XKUIN B MEIIOK 1
HayTa/ | KaxKJIiblli BBIHYJI U3 Melka cebe 1momapok. KakoBa BEpOATHOCTb TOrO, YTO KOHKDETHBIN Ye/I0BEK
BBIHYJI TIOJaPOK, KOTOPHIH oH npuhec? KakoBa BEPOSITHOCTH TOTO, YTO HUKTO HE BBITAIIWI TOIaPOK,
KOTOPBIit caM TIpuHec?

Bagaua 2. CTO MYIPEIoB Mo OJHOMY 3aBOJST B KOMHATY, B KOTOPO# CTOSAT CTO 3aKPBITHIX KOPOHOK.
B kax0it kopobke ekt TabinuKa ¢ UMEHeM OmHOTO m3 Myaperon. Bece mmena pasmauunbl. Mympert
oTkpbiBaeT 50 KOPoOOK OmHY 3a APYroifl B TPOM3BOIBLHOM MOpanke. KCam B OZHON M3 OTKPBITHIX WM
KOPODOK €CTh €r0 MMs, TO OH BRXKUBAET, a eCJIM HeT, TO morubaet. TToce Kaxk1oro Myapera Bce KOpoOKn
BaKPBIBAIOT U OCTABIMHECS] MYIPEIbl HE 3HAT O Cyabbe ymeamux B KoMHATY. U3HAYaIbHO MY/IpPeIbl
HAXOATCS BCE BMECTE M MOTYT IPOAYMAaTh maaH gAefictBuii. [IpuaymaiiTe mian, KOTOPBIH rapaHnTHpyeT
BBDKUBAHKUE BCEX MYJIPEIOB C BEPOSITHOCTHIO HE MeHee 1/4.

Bagaua 3. B mayuHoM 1eHTpe paboTAT CIEMUATUCTH M0 63-M pPA3JIMYHBIM HAIPABIEHUAM €CTe-
CTBEHHBIX HayK. VI3BECTHO, UTO MO KaXKJOMY Pa3jeay B IeHTpe paboraer pOBHO 7 yYEHBIX, IPUUIEM
BIIOJTHE MOXKET OBITh, 9TO OJWH YUEHBIH sIBIAETCs CIEIUAJUCTOM CPa3y 110 HECKOJIBKUM HAIPABJIEHN-
sim. Bee yueHble JI0JKHBI IIPUHATH ydacTue B 0JHO0M (1 TOBKO OJHOM) u3 aByx KoHdepeHuuii, ogHa
n3 KoTOphiX nmpoxoiaut B Mockse, a npyras B HoBocubupcke. Jlokaxkure, 94T0 BCErjia MOXKHO TaK Pac-
MPEENTh YUEHBIX TI0 9TUM KOH(EPEHIUIM, YTO Ha KayKI0i KoH(MepeHnr OyIyT NpUCyTCTBOBATH
CIIETTMAIACTHI IO BeeM 63-M HaIpaBJIeHUSIM.

Samaua 4.

(a) CxoapKuMH criocobaMu W3 1 TOYEK Ha MPsMOl MOXKHO BBIOpATh k TOUEK Tak, UTO HUKAKHIE
JIBE TOUKU HE SIBJISIOTCS COCETHUMMU?!

(b) Ckospkumu crrocobaMu U3 n TOUEK Ha OKPY’KHOCTH MOYKHO BBIOpATH k TOUEK TaK, YTO HUKAKHE
JIBE TOUKU HE SIBJISFOTCS COCEJHUMU?

(c) 3Ba KpyIJIBIM CTOJIOM DACCAKUBAIOTCS N CYMPYKECKHUX MAp TaK, 9TO MYXKUHHBI M YKEHIITHHBI
yepeytoTcs. KakoBa BEPOSITHOCTB, UTO CYIPYTU HE CUIAT PAIOM?

¥Ycisi0BHas BEPOSITHOCTH M HE3ABUCUMbIE COOBLITUSA

Banaqa 5. Kooy n3 52 kapr pasjaTt Ha yeTBepbiX UIPOKOB. OJMH U3 UTPOKOB 00bABJISET, 9TO Y
Hero ecTh Ty3. KakoBa BepoOATHOCTH, UTO y HEIrO €CThb elle xoTs Obl ojuH Ty3? KakoBa BepOSTHOCTS,
YTO Y HEI'O eCThb €Ille XOTs Obl OJINH TY3, €CJIU OH O0bABUJI, 9TO Yy HET'O €CTh TY3 UK !

Sagaua 6. B cembe jBa peberka, npuyeM OJMH U3 HUX MaJbduK. KakoBa BEPOSITHOCTbL TOrO, 4YTO B
ceMbe mBa Majkunka! Kak m3MeHnTCs BEPOSITHOCTD, €CJIM W3BECTHO, UTO OJWH W3 JeTeil — MaJIhIuK,
poauBIIHiiCs B IoHEMEABHUK ! K demy Oyaer mpubinKaThCst BEPOSITHOCTD, €CIH KOJTUIECTBO YTOUHEHU
YCTPEMUTH B BECKOHETHOCTH !

Bagaua 7. B kopobke a 6esnbix u b uepHbIX MapuKoB. CIaydaiiHbIM 00pa30M U3BJIEKAETCS Map. DTOT
map BO3Bpalaercs 06paTHO, 3aTeM J0DABIAETCs eIe ¢ MapoB OJHOrO ¢ HUM IiBeTa. Hailiinre Bepo-
STTHOCTB TOTO, UTO MPU N + M U3BJEUEHUAX TOABUIOCH N DEJBIX W 171 9epHBIX mapos. Jlokaxkure, 9To
BEPOATHOCTH M3BJICYeHNs Hesioro mapa ua k-m mare pasaa a/(a + b).

Sanada 8.

(a) Cobwrrus A, B, C monapno nezasucuMbl 1 pasaosepoatabl, AN B N C = (). Haiigure makcn-
MaJIbHO BO3MOXKHOe 3Hauenne P(A).

(b) Tlokaxwure, uro jis noaHol cucrembl cobbituit A, B u C (1. e. P(AUBUC) = 1) ycanosus
IPEJIBIIYIIEro MyHKTA HE MOTYT BBITOJTHATHCS.

Bagaua 9. [IpocTrparcTBo 3/1eMeHTaApPHBIX UCX0A0B () cocTonT U3 N 9JIeMeHTOB. BhigcHUTE, TTPU KAKUX
k na ) MOXKHO OIpeIe/InTh BEPOATHOCTHYIO MePY P u BoigeauTh cobbitua Ay, Ao, ..., Ag Tak, 4To 311
cobbITHst HE3aBUCHMBI B coBoKymHOCTH 1 0 < P(A;) < 1 mma Beex i = 1,2, ..., k.

Bamaua 10. Ilycrs ¢ > 1/2. Ilpo tpu cobwitus A, B, C ussecrro, uro P(ANB) > gu P(ANC) > g.
Hokazxwure, uro P(A|[BNC) > q.

Banaua 11. O6ocuyiire pasencrso P(A|B) = P(A|BC)P(C|B) + P(A|BC)P(C|B), rue C = Q\ C.



Bagaua 12. (Jlemma Jlosaca) ITycrs cobbitus Ay, ..., A, u aucino d € {1,2,...,n} yaoBaersopsor

CHIEJYIONTUM JIBYM yCJIOBUsIM: 1) IJIs KaxkI0ro cobbitust Ay Haiigyres cobbrtust A;p, ..., A;, ¢ s >

n — d Takue, 9T0 A} HE3ABUCHMO CO BCEMU MEPECEUEHUSIMU ITUX COOBITH, 2) JJIsT KAXKI0T0 k BEPHO
1

uepasenctso P(Ag) > 1 — @i Hoxaxure, aro P(NgAg) > 0.

Banaqa 13. B nayyHoM 1ieHTpe paboTaroT CHelHaIuCTh 110 PA3JINIHBIM HAIPABIEHUSIM €CTECTBEHHBIX
HayK (YHCI0 HampaBjeHud Mbl He 3HaeM). Ilo Kak7IoMy HAIpaBJeHHWIO B IIeHTpe paboTaeT pOBHO 7
YUEHBIX, TPUUIEM BIIOJIHE MOYKET OBITH, UTO OJUH YUEHBIH sIBJISETCS CIIENUATUCTOM CPA3y 110 HECKOJIBKUM
HalpaB/IeHUsAM, HO He OoJibllle Tpex. Jlokaykure, 4To BCEr/ia MOXKHO TAK PACIPEIETUTH BCEX YUEHBIX
LIEHTPA [0 JBYM OJHOBPEMEHHO TPOXOJIANIUM KOH(DEPEHIIUIM, UTO Ha KaXK 10l OyIyT NpUCyTCTBOBATH
CITETMAJIUCTHI [I0 BCEM HAIIPABJICHUSM (M KayKJbli Oy1eT yIacTBOBATE JIUIIb B OJHOW KOH(MEDEHIUN).

®opmyna noJHoit BepositHocTu u dpopmyJia Baiieca

Bagaua 14. Umeerca 10 kopobok, B KaxKJ0W M3 KOTOPBIX JIEKUT a Oesbix u b depHbIX mapos. U3
EPBOil KOPOOKM BhIOMpAETCs CirydaiiHbiM 06pa30M Iap U MePEKJIAIbIBAETC BO BTOPYIO KOPOOKY, 3aTeM
73 BTOPO KOPOOKY M3BIEKACTCA OJIMH TP U MEPEKIIBIBACTCA B TPETHIO U T. 1. HakoHer n3 mocae Hei
KOpPOOKY m3BjeKaeTcst oanH 1map. KakoBa BEpOSTHOCTE, UTO 3TOT Mmap Gesbrit?

Bagaua 15. Ha mocagky B camogier crodt N > 2 maccaykKupoB, CPeJIr KOTOPBIX CyMACIIEIITas CTa-
pymika. CTapyIika, pacTaJKUBAET BCEX MACCAXKUPOB W CAJIUTCS B CAMOJIET Ha MPOU3BOJBHOE MECTO.
3aTem TacCaXKuphl, KOT/Ia 3aX0IIT B CAMOJIET, CAMISITCS Ha, CBOE MECTO, €CJTH OHO CBODOIHO, W Ha MTPOU3-
BOJTBHOE CBOBOIHOE MECTO B IPOTUBHOM Ciiydae. KakoBa BEPOSITHOCTD TOTO, YTO TOCTETHUN MaccayXkup
caner ua ceoe Mecto? KakoBa BEPOSTHOCTD, UTO MPEATOCTETHIN MTACCAXKUP CIJET Ha CBOE MECTO?

Bagaua 16. (ITapamokc Baiieca) ITycTs umeercs: TeCT, HCIOMB3YEMBbIH I/ AUATHOCTUKE HEKOTOPOTO
zabonesanus. M3Bectro, uro mosst 6oabHBIX 3TuM 3abosesanuem pasua 0,001. Eciu wemosek bosen,
TO TECT JAEeT TOJIOKUTENBHBIA pe3yabrar ¢ BeposTHoCThIo 0,9. Ecau demoBek 310poB, TO TecT maer
OJIOKUTENBHBIN pe3yabTar ¢ BepoarHocThio 0, 01. V3BecTHO, ¥TO TECT OKA3AJCA IOJIOKUTEIHLHBIM.
KakoBa BEpOsSITHOCTB TOTO, 4TO U€J0BEK HA CAMOM Jejie 3J0pOoB7

Bagaua 17. (ITapamoke Montu Xosa) Bel yuacrByere B urpe, B KOTOPOil BAM Hy2KHO BbIOPATH OJIHY
u3 TpEx JBepeit. 3a 0JHOM U3 JIBEpeil ClIpsiTad aBTOMOOU/Ib, 33 By Msi JPYI'MMHU — KO3bl. Bbl BbIOUpaeTe
onHy m3 JBepeii (Hampumep 1-10) mocjie TOro BemyIHii, KOTOPBIH 3HAET, TJe HAXOJUTCST aBTOMOOHUIIb,
OTKDPBIBAET OJHY W3 OCTABINUXCs JBepeii (HampuMep 3-10) 3a KOTOPOii HaxomuTcst Kosza. [locste sToro
BEAYIIUI TpeaaraeT BaM W3MEHUTH CBO#l BbIOOp M BBIOpATH JABEPh HOMED 2. YBEJIUYATCS JIU BAIln
IIIAHCHI BBIUTPATh aBTOMOOWIh, €CJIN BBl IIPUMETE TPEJI0KEeHNe BEIYIIero U N3MEHUTe CBOU BBIOOP?

Cxema Bepuysiu

Bamadga 18. Anuca n Bob 6pocator MmoreTy n pa3. Kakosa BeposITHOCTD, 9T0 ¥ AJTHCHI BBITTAI0 GOTBITIE
opyoB ueM y boba? Kakos 6ymer orset, ecan Amnca n + 1 pas 6pocuia moHery?

Bamaua 19. Asmca u Bo6 6pocaror 100 pa3 npaBWIbHYIO MOHETY (KayKablii cBOIO). 3arem AJmca
HaspiBaeT uncygo a or 1 go 100, a bob wazwiBaer uwmciao b or 1 mo 100. KakoBa BeposgTHOCTH, YUTO
pesynbTaT a-ro Opocanus y Boba coBmamaer ¢ pe3yabraToM b-ro OGpocaHus y AJHCHI, eCJH JIHCIa
u b Boibupatorcs cay4aitno? [lpuaymaiite agropurm BbIOOpa 4duces ¢ U b, Ipu KOTOPOM BEPOATHOCTH
corazerns 6ospire 1/2.

Bagaua 20. N pa3 npoucxoiuT JiBOWiHOe OpocaHue MOHETHI C BEPOSTHOCTHIO BBINAJIEHUS OPJa p.
Haiinure BepositaocTs TOro, uro kombunatug OP nosgsurcs panbiie PO. Kak n3MenuTcsi BEpOATHOCTD,
ecau 6pocaem vHe N pas, a g0 nepsoro nossienus PO wim OP?

Bagaua 21. Urpok BeibupaeT «repbs» WU «PEIeTKy», mocje uero bpocaercss Monera. K Bbmagaer
Ta CTOPOHA MOHETHI, KOTOPas ObLIa Ha3BAHA WTPOKOM, TO OH BBIMI'PHIBAET, MOIydad, CKaxKeMm 1 pyb.ib;
B IPOTUBHOM CJIy9ae OH CTOJIBKO K€ TPOurphiBaeT. HavambHBIN KATMTAI COCTABIAET & PyOIeil u urpok
cTaBuT cebe TEeIbI0 JOBECTH €ro /10 HeKOTOpOoit cymmbl a. Urpa mpomoszkaeTca 10 Tex mop, moka Jnbo
UTPOK Habeper 3apaHee ONMPEILTEHHYI0 CyMMY a, Jubo paszopurcd. KakoBa BEpOSTHOCTH TOTO, 9TO B
KOHIIE KOHIIOB UTPOK PA30pPUTCs, TaK W He HabpaB KeJaeMyro cyMMy a pybseit? Pazbepure nBa caydast:
MpaBUIbHAS MOHETA W MPOU3BOJIbHAS C BEPOSTHOCTHIO Tepba .



