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W3 ypHbl, comepxaiilell 5 GenbiX, 6 KpacHbIX W 4 4epHBIX l1apa, A0CTand Hayraj d umapoB. HaliTu BeposTHOCTD
TOr0, UTO OYIYT BBIHYTHI LIAPhI: a) TOJbKO OAHOrO [BeTa; 0) ABYX LIBETOB; B) BCEX LIBETOB.

Ha orpesok [0,2] Haymauy v He3aBHCHMO APYr OT Apyra OpolieHbl 1Be TOUKU £ U 7). 3agaHbl coObTHSI A =
= {max({,n) < 1} u B = {min(2{,n) > 0,5}. Ha#itn ux BepositHocTH. fBAsiorcss au cobeitusi A u B
He3aBUCUMBIMU?

CKOJIBKO JIOJIXKHA TJIaHUPOBATh Mapa UMeTh JeTel, 4ToGhl BEPOATHOCTh UMETh XOTs Obl OJHOTO MajbukKa Obljia
Boie 90%°?

Crynentsl [leTpoB u MIBaHOB MocellaloT JeKIIUMKU HE3ABUCUMO JIPYT OT ApyTa, nprudeM [leTpoB uaiie, yem FBaHos.
YcTaHOBJIEHO, YTO BEPOSITHOCTb UX COBMECTHOIO MOsIBJIeHHs Ha JieKlMy paBHa (0,72, a BEPOSITHOCTb TOrO, UTO HU
OJlMH He noceTUT Jekiuio, papHa 0,02. HaliTi BepoSITHOCTH NOSIBJEHHUSI HA JIEKIHUU /51 KaXKJI0I0 U3 CTYIEHTOB.

Ecte Tpu xy6uka. Ha nepBom Tpu rpaHu u3 wiecTu Gesble, Ha BTOPOM O€JIBIX TPaHEH UeThipe, a Ha TPeTbeM —
nsite. Haynauy BribpaHHBI KyOWK nopbpaceiBaetcs nsTh pa3. HalTw BeposTHOCTH TOro, YTO BBIOPAH MEPBLIH
KyOWK, ecJid NpU MATH nogdpaceiBaHusX Gejas TpaHb BhINAJA POBHO YeTHIpPe pasa.

ITo 10 Pas3JAnYHbIM AIIKMKAM paCKJJAaAbIBAIOT 15 HEPa3JUYUMBbIX IapUKOB. PaBHOBO3MOXXHBIMH CUUTAIOTCS pasme-
MEeHUd MapoB Mno AllkMKaM, OTAuYawiuecd Apyr oT aApyra TeM, CKOJbKO IIApOB MOIaJjd0 B KOHKPETHBIC AUIUKH.
Haiitu BEPOATHOCTL TOT'O, UTO BCE AUIUKU 6YILYT 3aIOJTHEHBbI.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyneHTaMH (B J06GOM (Gopme ¥ Mo Ja0O6OMy MoBoAy) oieHuBaercss B 0,5 Gasna
wrpada. Beixon U3 ayauTopun 10 OKOHUATEJbHOH CAauM pabOThl KATErOPHUECKH BOCIpELIEH.

2. 3ajnaua He SBJSETCS PEIIEHHOH, €CNU MPUBOAUTCS TOJbKO OTBET, €C/IM pelleHHe HeJOCTATOYHO OOBSICHEHO WJIM eCJH
MPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.
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W3 ypHBbI, comep:kallell 10 NsiTb KPaCHBIX, CHHUX W 3€/EHBIX 1IapoB, Haylady U3BJEKaoT lecTb wapos. Halitu
BEpPOSITHOCTH COOBITHH A = {B mo/syueHHOM Habope He MeHee JBYX 3eJEHBIX IapoB} W B = {B Mo/JyueHHOM
Habope MO TPH IIapa KaKUX-TO JABYX LIBETOB}.

Buytpu paBHocTOpoHHero TpeyronbHuka ABC co ctopoHoll 1 cM Hayraja BeiGupaioT Touky M. Kakosa BeposT-
HOCTb TOTO, YTO TJIONIAAb Tpeyroibuuka AM B menbie 1/8 cm??

B npopyxunu 3aBopa 6pak cocraBiasieT 5%. KakoBa BeposiTHOCTb TOTO, UTO B MepPBOH MapTHH M3 IIECTH jAeTaled
He OyneT OpakOBaHHBIX, a B CJAeAYIOLIEH MAapTUX M3 MATH JeTasell 6pakoBaHHBIMU OyayT He 0oJiee NBYX?

[IpuGop cocTOUT M3 ABYX He3aBUCUMO paboTamuldX OJOKOB, BEPOSTHOCTH OTKa3a KOTOPBIX 32 CMEHY paBHBI
cootBetcTBeHHo 0,1 u 0,3. [lpu oTkase ogHOro M3 GJOKOB PHOOP BBIXOAUT U3 CTPOsi ¢ BepossTHocThbio 0,8, npu
0TKase ABYX OJIOKOB — C Heo0XomMMocTbio. OTpenennTh BEPOSTHOCTb BBIXOAA NpHOOpa M3 CTPOS 3a CMEHY.
KakoBa BepoATHOCTb, UTO OTKa3ajau o0a 0/0Ka, eCad U3BECTHO, UTO NPUOOp BHILIE U3 CTPOS?

[IsaTusHauHbIE HOMep BHIOMpaeTCsl Hayraj U3 MHOXKECTBA BCEBO3MOXKHBIX MSTH3HAYHBIX HOMEPOB (Ha JIOGOM
MeCTe HOMepa MOXKET BCTPETUThCS Jitobas mudpa). KakoBa BeposSTHOCTb TOTO, UTO B HOMepe MU(pa 3 BCTPETUTCS
KaKk MHHUMYM JiBa pasa?

M3 Bcex orobpaxenuil muoxkectsa {1, ..., 20} B cebst cay4yaliHbiM 06pa3oM BbIOMPAETCSl OAHO OTOOpAXKEHHUE.
Hafitu BepositHOCTB TOro, 4TO 3JeMeHT 1 MMeeT NP 3TOM OTOOpaKeHUW POBHO 7 NpPOOOPa30oB, a 3JE€MEHT H —
pOBHO [Ba mpoobpasa.

1. Jlio6asi mombiTKa OOLIEHUS] MeXAY CTyIEeHTaMH (B J100O# (Qopme U Mo J0OOMYy MoBony) oueHuBaetcs B 0,5 Gasia
wrpada. Beixon u3 ayauTopuu 10 OKOHYATEbHOH Caaud paboThl KATErOPUYECKH BOCHPELLEH.

2. 3anauya He SIBJSETCS PELEHHOM, eCJd MPUBOAMUTCS TOJbKO OTBET, €CJU pellieHHe HeJ0CTATOYHO OOBSICHEHO WJM eCcau
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBaH.
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M3 kosonbl B 52 Kaptel (4 mactu no 13 kapt) Haymady u Oe3 Bo3BpalleHusi BbiOupaiorces 8 kapr. Haiitu
BEpPOSITHOCTb TOTO, YTO: &) TOMaAeTcsi XOTsi Obl TPU KapThl MacTW NUK; 6) B Habope NPUCYTCTBYeT IO JBe
KapThl KaXKI0H MacCTH.

Ha orpesok [0, 8] Haynauy v He3aBUCHMO IPYT OT Apyra OpOLIEHBl IBe TOUKH C KOOpAHHATaMH & H 7).
a) [Iposepurts, siBistorest au cobeituss {max(§,n) <4} u {£+mn > 2} He3aBUCHMBIMH.
6) [TpoBepuTts, sBasIOTCS s coObITUs {2 <1 < 6}, {3 <n <7} u {n < 4} HE3aBUCUMBIMH B COBOKYIIHOCTH.

BeposiTHOCTE OIHOTO MONaJaHusl B Le/Ib IPH 3aJjile u3 AByX opyauil pasHa 0,46. HaiiTu BeposiTHOCTD NonafaHus
IIPH OFHOM BBICTpPeJIe BTOPOTO OPYIHsl, €CJU H3BECTHO, UTO IIepBOe OpydHe NOoNafaeT ¢ BEPOSITHOCTBIO 0,7.

B nepsoii ypHe 7 Genbix u 2 uépHBIX I1apa, Bo BTOpod —4 Oesbix U 5 uépHbiX. M3 Kaxkjioll ypHB Hayaady
BeIOMpaeTcs wmwap. M3BecTHO, UTO OfUH map okasaJjcs OenblM W OAMH IHap — 9épHeiM. Ha#iTh BeposiTHOCTL TOTO,
YTO W3 BTOPOH YPHBI Obla BhIOpaH Gesbli 11ap.

CKOJIBKO pa3 IOCTAaTOUHO MOAKUHYTh KYOUK, YTOObI C BEPOSITHOCTbIO He MeHee 1/2 xoTsi Obl pa3 BhINAJO IIECTb
OUYKOB?

Ilycte 7 — BpeMsi 6e30TKa3HOH paboThl npubopa, NpUHUMAIOILee 3HaueHUsl 1,2,3,... ¢ HEKOTOPBIMU BEPOSIT-
Hoctsimu p, = P(7 = k). Ilyctb /st M0OBIX HaTypasnbHBIX YHCEJ 1 ¥ M MUMeeT MeCTO PaBeHCTBO

P(r>n+m|7>n)=P(r>m).

Jlokasathb, uto Torna P(r = k) = p1(1 — py)* L.

1. Jlio6asi mombITKa OOLIEHUS] MeXAY CTyIeHTaMHu (B J100O# (Qopme U Mo JOOOMY MoBony) oleHuBaetcs B 0,5 Gasia
wrpada. Beixon u3 ayauTopuu 10 OKOHYATEbHOH CHaud PabOThl KATErOPUYECKH BOCMPELLEH.

2. 3ajaya He gBJSETCS PEIIEHHOH, eC/aU MNPUBOAUTCS TOJBKO OTBET, €C/IM pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.
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W3 kosonel B 52 Kaptel (4 MacTtu 1o 13 Kapt B Kaxj10#) Hayraja BHIOMpPaOT YeTbipe KapThl. HaliTu BeposiTHOCTH
cobbiTHit A = {cpenu BbIOpaHHBIX KapT OyldeT He MeHee JABYX MHKOBBIX KapT HJH He MeHee JBYX KPECTOBBIX
KapT} U B = {cpean BbIOpaHHBIX KapT OyAeT BaseT, JaMa U IBa KOPOJS}.

Touka ¢ KoopauHaTodl £ BbiOMpaeTcs: Haynady Ha otpeske [0, 3], 1 He3aBUCHMO OT He€ TOUYKA C KOOPAHHATOH 7)
BhIOMpaeTcs Haynauy Ha otpeske [0, 2]. [IpoBeputsh, siBAsiIOTCS M TP coObITHSI {26 + 3n < 6}, {3n < 2£} u
{¢ < 1,5} He3aBUCHMBEIMH B COBOKYMHOCTH.

Mouetka BcTaér Ha pebpo ¢ BepositHocThIO 0,2. KakoBa BeposiTHOCTBL TOTrO, UTO TIPU MEPBBIX BOCBMU OPOCKAax
OHa TPHUK/bl BCTAHET Ha pebpo, a Npu CJAeAYIOLMX LIeCTH OPOCKaX OHA BCTAHeT Ha peOpo XoTs Obl pas?

B nepBoil ypHe 8 Genbix U 3 YepHBIX IIapa, BO BTOPOH — & GesbiX W 3 4yepHBIX. M3 mepBoil ypHH Haynauy
BBIOMPAIOT OJIMH 1ap, a U3 BTOpoi — nBa mapa. [locse 3TOr0 M3 BHIOpPAHHBIX TPeX IIAPOB HayAauy GepyT OfWH
map. DTOT MOCJeTHUH Map okasascs uépHbeIM. Ha#iTH BepOATHOCTH TOTO, YTO M3 TepBOH ypHBI GBI BHIOpAH
6esblil wap.

Howmep cocrapnen us 10 uudp, kaxnas u3 KoTopelx MoxeT 6uiTh a1060# ot 0 1o 9. KakoBa BeposiTHOCTB, 4TO
BEIOpAHHBIM Hayfadyy HOMep OyIEeT COCTOSTh TONBKO W3 HEYETHHIX LUDP, U nudpa 3 BCTPETUTCS B HEM He MeHee
IBYX pas?

TlycTb F — COBOKYMHOCTb BCex monMHoxkecTB R? Buna By x By, riie By, By € B(R) — 60pe/ieBCKie MHOXeCTBa.
[Iposeputh, siBsieTcst au F o-aare6poii noaMHoxects R2.

1. Jliobasi mombITKa OOIIEHHsT MEXAY CTyneHTaMH (B J06GOM (Gopme H mo Jdr0O6OMy MOoBoAy) oieHuBaercss B 0,5 Gasna
mwrpacda. Beixon U3 ayauTopun 10 OKOHUATEeJbHOH ClauM paboThl KaTEropHuecKH BOCIpELIEH.

2. 3anauya He SIBJSETCS PELIEHHOM, eCJd MPUBOAMUTCS TOJbKO OTBET, €CJU pellieHUe HeJ0CTATOYHO OOBSICHEHO WJIU eCcau
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBaH.
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W3 ypHbl, comepxkKaliell 1m0 TpH KPacHBIX, CHHUX, 3€JEHBIX W OeJsbIX L1apa, HayAauy W3BJEKAIOT NATb LIapoB.
Hatitu BepositHocTH coObiTHil A = {BCe Oesible wapel 6YAYT BEIHYTH } 1 B = {B 1o/yueHHOM HaGope BCTPETATCS
LIapbl BCeX LBETOB}.

Ha orpesok [—1, 1] Haymauy ¥ He3aBHCHMO APYT OT JApyra GPOILIEHB TOUKMU ¢ KoopauHatamu & W 7. Haittu
BEPOSITHOCTh cobbiTHst {|€ + 1| > 1}.

Urpanbnas kocTb Opocaercss 5 pas. Bo ckonbko pas BepodTHOCTb HabpaThb B CymMMe 8 OUKOB 0o0Jblle, YeM
BEPOSTHOCTL HabpaTh B CyMMe 7 OYKOB?

B nepso#i ypHe HaxonuTcs 6 Gesblx U 6 UepHBIX 1AapoB, BO BTOPOH — 2 Oesblx U 3 yepHbIX. M3 nepBoil ypHHI
Hayaady M3BJEKAT cpasdy Tpu luapa. Ecau nonajsuch Tpu OAHOLBETHBIX IlIApa, UX BbIOPACHIBAIOT, @ €CJH CpPelH
BBIHYTBEIX TPEX 1IAPOB eCTb U Oesble, U YepHbIE IIAPhl, 3TH TPHU lIapa OMYCKalT BO BTOPYIO YPHY M TIIATEJNbHO
nepeMelINBalOT. 3aTeM K3 BTOPOH ypHBI H3BJEKAIOT OAUH l1ap. KakoBa BepOATHOCTb TOTO, UTO IIAPH], BEIHYTHIE
13 [1epBOH ypHBI, OblJIM OJHOIO LBETa, €CJH BbIHYTbIH M3 BTOPOH YpPHBI LIap 0Ka3aJscsi YepHBbIM?

JlBa aBTOMata MpPOM3BOAST AeTatu. B mponyknuu neporo aproMata Opak cocrasiser 10%, B TpopyKuuu
BTOporo — 3%. Kaxknwiil aBTomat usrotoBus no 10 neraneil. KakoBa BepoOSITHOCTB, UTO POBHO TpPH JA€TaJH
OKaxkyTcsl 6paKoBaHHBIMU?

M3 Bcex BO3MOXKHBIX OTOOpakeHHEH MHoxecTBa {1, ..., 15} B cebs caydaliHBIM 06pa3oM BBIOHpAeTCsl OIHO
oTobpaxkenue. HaiTu BeposITHOCTH TOrO, UTO 3JeMeHT 1 MMeeT MpH 3TOM OTOOpaKeHWH POBHO 5 NMpoobpaszos,
a 3JeMeHT 3 — pPOBHO 4UeThIpe Mpoodpasa.

1. Jlio6asi mombITKa OOILIEHUST MEXAY CTyIeHTaMH (B Jr06GO#M (opme U Mo JOOOMY MoBony) olieHWBaetcs B 0,5 Gasia
wrpada. Beixon u3 ayauTOpuH 10 OKOHYATEJBHOH CHaud PabOThl KATErOPUYECKH BOCMPELIEH.

2. 3ajaya He BJSETCS PEIIEHHOH, eCaU MPUBOAUTCS TOJbKO OTBET, €C/IM pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.
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W3 xosonsl KapT B 52 jaucTa BEHIOUpAIOT Haynady MsATh KapT. KakoBa BeposiTHOCTb, UTO B Habope GYyAyT POBHO
OIIMH KOPOJIb, POBHO /iB€ AaMbl, U IPH 3TOM POBHO OflHA KapTa KpacHo# macTu?

Ha otpesok mauno# 10 cm, pazgenéunsiii Ha 10 caHTHMETPOBBIX y4YacTKOB, Haylady W HE3aBUCHMO ApPYT OT
apyra 6polieHsl ABe TOYKW. HalTH BEpOSITHOCTH TOTO, YTO 00e TOUKH YMaayT Ha OIUH U TOT XK€ CAaHTUMETPOBBIH
y4acTOK OTpesKa.

Kaxknpiit feHb ampesis, HE3aBUCHMO OT MPOYMX, MOXKET OBITh CoJHeYHBIM ¢ BepositHocThio 0,8. Kaxoa Bepo-
SATHOCTb TOTO, YTO B TNepPBOM MAeKaae ampess COJHEeUHBIX AHeH OyneT He OoJblle TPEX, a BO BTOPOH aeKane
COJTHEYHBIMM OyIyT TONBKO TepBhIe TATh AHEH?

Yetwipe ctpenka A, B, C' u D mnonaaaiT no muiuend ¢ BepostHoctsmu 0,4, 0,5, 0,2 u 0,8 cooTBeTCTBEHHO,
He3aBUCHUMO JIPYT OT Apyra. Bce cTpesku BRICTpeNW/IH MO pa3y, U B MUIIEHH 0Kasanoch TpW NpobouHbl. Kakopa
BEPOSITHOCTh, UTO CTPeJOoK B monaf?

B xosone 36 kapt uetwipex mactedl. [locse usBseueHWs ¥ BO3BpallleHHs OIHOH KapTbl KOJOAA MepeMellrBa-
eTcsl U CHOBA W3BJeKaeTcsi ofiHa Kapta. ONpenesuTb BEPOATHOCTb TOrO, YTO 0Oe H3BJEYeHHble KapThl UMEIOT
OIMHAKOBOE AOCTOMHCTBO.

[To 7 pas/MuHBIM SIIIUKAM pAcKJafbBAOT 12 HepasiMYUMBIX IIAPUKOB. PaBHOBO3MOMKHBIMU CUMTAIOTCS] pa3Me-
[LIeHHUs] 11apOB M0 SIIKKAM, OTJIHYalolrecs: APYT OT Ipyra TeM, CKOJbKO IIapPOB MOMNAJ0 B KOHKPETHbIE SILHKHU.
HaliTu BEpOSITHOCTB TOrO, UTO BCe SLIUKWA OyAyT 3amo/HeHH..

1. Jliobasi mombiTKa OOLIEHUST MeXAY CTyIeHTaMH (B J00O0# (Qopme U mo Jr0O0oMy mnoBony) oueHuBaetcs B 0,5 Gasia
wrpada. Beixon u3 ayauTopuu 10 OKOHYATE/bHOH Caaud pabOThl KATErOPUYECKH BOCHPELLEH.

2. 3a11aqa HE fABJIFAETCA peUJéHHOﬁ, €CJU NMPUBOAUTCSA TOJIBKO OTBET, €CJAH PEIIeHHe HEAOCTATOYHO 0OBSICHEHO WJIH €CJIH
HpaBI/IJIbe[ﬁ OTBET HEBEPHO apryMEHTHPOBAH.
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UerBepo mnaccaxkupoB Hayjady W HE3aBHCHUMO APYr OT jpyra BbiOMPalOT OAMH U3 TPEX BArOHOB CKOPOCTHOIO
tpamBasi. Haditu BepositHoCcTH coObITHH A = {B 1epBOM BaroHe OKa)keTCsi He MeHee, YeM TpPH [laccaxKupa} u
B = {B Kakux-To ABYX BaroHaX OKa)eTCsl 110 JBa NacCaxHpa}.

Ha otpesok [0, 1] Haynauy ¥ He3aBHCHMO JAPYT OT Apyra GpolueHbl ABe TOYKH. [IycTh & M 1 — UX KOOpAHHATHI.
Haiitu BepositHocTH cobbituit {36 —n < 1} u {n > £%}.

Ha#itu, kakoBa no/KHa ObITh BEPOSITHOCTb ycrexa B cxeme bepHysin, uToObl BEPOSTHOCTb MOJYUHTH XOTS Obl
OJIHy Heylauy B TPEX HCHbITaHUsIX Oblia He Gosee 0,784.

B nepBo#i ypHe HaxomuTcst 6 GenbIX M O YepHBIX MIAPOB, BO BTOPoH — 4 Genbix U 3 4epHbix. M3 nmepBoil ypHBI
Hayaauyy M3BJEKalOT cpasy ueTbipe mapa. Ecau cpean HUX ecTb W Gesble, W 4épHble LIapbl, BCe UeThIpE Liapa
BblOpachiBaloT. Eciin 2ke Bce OHM OQHOrO 1BeTa, UX ONYCKAKT BO BTOPYIO YPHY M TLIATEJ/BHO [€PeMeLIHBAIOT.
[Tocsie a3TOr0 M3 BTOPOH ypHBI U3BJEKAIOT OAUH LIap. KakoBa BepOSITHOCTb TOTO, UTO LIAPhl, BRIHYThIE U3 NepBOH
YPHBI, OblJIM Pa3HbIX LBETOB, €C/IM BBIHYTHIH U3 BTOPOH yPHBI LIap 0Ka3aJcst Y8pPHBIM?

W13 komoxsl KapT B 36 JIMCTOB BHIOMpPAIOT Haynauyy NsiTh KapT. KakoBa BeposSTHOCTB, UTO B HaGope OymyT POBHO
3 Ty3a W POBHO 3 KapThl YEPHOH MacTH?

[Tyctb () — npou3BOJbHOE HENyCTOE MHOXeCTBO, JF1 U JFo — o-anredpel nogmuoxects (). Jlokasats, uto F =
= F1 N Fy sBJAsieTCs o-aare6poi.

1. Jlio6Gasi mombiTKa OOLIEHUS] MEXAY CTyIeHTaMH (B J106GO# (Gopme U Mo JOOOMY MoBony) olieHuBaetcs B 0,5 Gasa
wrpada. Beixon 13 ayauTOpuu 10 OKOHYATEJBbHOH CHaud PabOThl KATErOPUUECKH BOCMPELLEH.

2. 3anaua He SIBJSIETCS PELIEHHOM, €CJId MPUBOAMUTCS TOJbKO OTBET, €CJM pellieHHe HeJO0CTATOYHO OOBSICHEHO WJM eCsu
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBAH.
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BpocaioT 5 cuMMeTpuuHBIX UrpajbHBIX KocTed. HaliTu BeposTHOCTH coObiTHHl A = {BBINALyT ABe MIECTEPKH,
JBe eIMHUIIBl U UTO-TO e} u B = {XoTs Obl pa3 BhIMAJET TPOHKaA}.

Ha orpesox [0, 1] Haymauy ¥ He3aBHCHMO ApPYT OT Apyra GpolueHbl ABe TOYKH. IIycTh & M 1 — UX KOOPAHHATHI.
Hatitu BeposTHOCTD cOOBITHS { — 21 > 1}.

[Tpn ogHOM BEICTpeJie CTpPEJIOK MONagaeT Mo MULIeHH ¢ BepositHOCTbiO 0,3. KakoBa BeposiTHOCTH TOrO, UTO MPH
IeCSITH BBICTpesax OH MOMaféT He Gosiee YeTHIPEX pa3, a MpPH CJAEIYIONIUX MSATH He MonaaéT HU pasy?

B nepBoii ypHe 7 Genbix W 2 u€pHBIX 1Iapa, BO BTOPOH — 4 6efibiX U O 4EpHbLIX, B TPeTbel — I1ecTb GeJbiX U
Tpy uépHbiX. M3 Ka)k10#l ypHbl moTepsiik 1o ofHoMy wapy. Ilocse 3Toro 1wapel U3 BceX YpH CCBINAIM B OAHY U
noctanu u3 Heé map. OH okasascsi 6esneiM. HaliTi BepOSTHOCTH TOTO, UTO MOTEPSIHBEI ABa OeJbIX LIapa W OLWH
YEPHBIH.

IlecsaTh pa3 nonGpachiBalOTCS TPU UIpajibHble KOCTH. KakoBa BepOSITHOCTb TOrO, YTO CyMMa OUKOB, paBHas o,
BeINaJleT He GoJiee JBYX pas?

Ectb 2 ypubl, B Kaxaod mo 10 mapos, npuuéM B KaKOH-TO M3 ypPH ecThb OeJfbiil map, octaibHblie 19 mapo —
uépHble. BeposiTHocTb TOro, uTo OeJblil 1IAp HaXOMMTCS B epBOH ypHe, paBHa 3/4. Paspewaercsi BbiHyTb 12
IIApOB U3 JIIOOBIX yPHBI, BO3Bpalllas ero BCsKUH pas o6paTHO. CKOJIbKO pa3 Hy»KHO BBIHUMATh IIAp M3 MEepPBOH,
¥ CKOJIbKO Pa3 W3 BTOPOH YPHBI, UTOOBI BEPOSITHOCTh U3BJeUb OeJblil ap Obljia HanOOJ I bIleH?

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTylAeHTaMH (B Jt06GOM (Gopme ¥ Mo Ja0O6OMy MoBoAy) oieHuBaercss B 0,5 Gasna
wrpada. Beixon U3 ayauTopun 10 OKOHUATEJbHOH CAauM pabOThl KATErOPHUECKH BOCIpPELIEH.

2. 3ajgaua He gBJsETCS PElIEHHOH, ecsad NPUBOAUTCS TOJBKO OTBET, €C/M pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBaH.
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M3 mHOxecTBa nsATH3HAYHBIX HOMepoB (/06ast u3 uudp 0, 1, ..., 9 MoKeT CTOSITh Ha J11060OM MecTe) BblOpaH
onuH. Haiitu BepositHocTH cobbituil A = {B HoMepe HeT undp 0, 1 1 9} 1 B = {B HOMepe TPHK/BI BCTPEUaLTCs
onHa nudpa ¥ ABaXKAbl — Kakasi-TO Apyras}.

Ha otpesok [0, 1] Haynauy u He3aBHCHMO JAPYT OT Apyra GpolueHbl ABe TOUYKH. [IycTh & M 1 — UX KOOPAHHATHI.
Haiitn BepositHOCTb coGrITHst {min(3¢,2n) < 1}.

[To muLIeHH Mo OLHOMY pagy CTpeJadroT 7 CTPEJIKOB. BepOHTHOCTb nonajgaHusa nJjd nepBbiX NATH paBHA 0, 5, JJIA
MNocCJeJHUX NBOHUX — 0, 8. Haiitu BEPOATHOCTEL POBHO OAHOIO NolagaHus.

B nepBoit ypHe 7 Genbix M 2 4epHBIX IIapa, BO BTOPoH — 4 6esibiX U 5 4yepHBIX. M3 nepBo#l ypHH Haynauy
BRIOMPAIOT [Ba IIapa W IepeKJaAblBalOT BO BTOPYIO, MOCJE 4Yero U3 BTOPOH ypHBl OepyT omuH wiap. Haiitu
BEPOSITHOCTb TOTO, YTO 3TOT MOCJENHUH LIap OKaXKeTcsi OeJIbIM.

Haiitu BepositHOCTb TOro, UTo npu 10 6pocaHusix NpaBUIbHOH MOHETH repO BbINAJeT HEYETHOE YHUCJO Pas.

[Tycts 7 — Bpemsi 6e30TKa3HOU paboTel Npubopa, NMpUHUMALIee 3HaueHUs 1,2,3,... ¢ HEKOTOPBIMU BeposiT-
HocTMH pg, = P(7 = k). IlycTh A/t MOGBIX HATypadbHBIX UHCE] m U m HUMeeT MeCTO PaBeHCTBO
P(r>n+m|7>n)=P(t >m).

Jokasats, uto toraa P(1 = k) = py(1 — p1)*~ L.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyAeHTaMH (B J06GOM (Gopme ¥ mo Ja0O6OMy MOoBOAy) oieHuBaercss B 0,5 Gasia
wrpada. Beixox U3 ayiUTOPUM [0 OKOHUATEJBHOH CAAUuM pabOThl KATErOPHUECKH BOCHPELIEH.

2. 3anaya He SiBJSIETCS] PELUEHHOH, eCJ/id MPUBOAMUTCS] TOJbKO OTBET, €CJIM pelleHHe HeJ0CTATOYHO OOBSCHEHO WJM eCsn
MPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.
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Ha wusbuparesbioM yuactke cTouT 4 Hempospaunble ypHb. KaxIbli U3 mecTw usGuparesedi onyckaeT CBO#
OrosiIeTeHb B Hayraja BhIGpaHHYI0 ypHY. Hafiti BeposiTHOoCTH coOBITHEH A = {B ABYyX KpalHHX ypHAaX 0Kas3asoch
no ogHoMy GrouieTeHio} u B = {kpailHssi crpaBa ypHa okKasasach IycTa}.

Ha oTpesox apmunoil 10 cM Haynadyy ¥ He3aBUCHMO APYT OT Apyra OpolleHbl ABe TOYKH. HalTH BeposiTHOCTb
TOTO, 4YTO PacCTOSHUE MEXJYy 9THMH TOUYKAMH OKaxKeTCs He MEHee D CM.

C kougetiepa cxonut 10% OpaxoBaHHBIX fAeTaseil. KakoBa BepOSITHOCTb TOrO, UTO B INepBOH MapTHH H3 CeMU
IeTasell He OKayKeTCsi HA OHOU OpaKOBAHHOH, a B CeAYIOIIeH NapTUX U3 OMMHHAALATU AeTanel 6pakKOBaHHBIMHU
OynyT He OoJiee TPEX?

B neproil ypHe 8 Genbix M 3 4epHBIX lIapa, BO BTOPOH — O OesibiX U 3 4yepHBbIX. M3 nepBo#l ypHH Haynauy
BBIOMPAIOT Ba 1Iapa, a U3 BTOpol — oxauH wmap. [locse 3Toro u3 BoIOpaHHBIX TpeX I1apoB Hayaauyy GepyT OguH
mwap. Ha#iTv BeposATHOCTD TOTO, UTO ITOT MOCJAEIHUH AP OKaXKeTCs OeJbIM.

IlBe urpasbHble KOCTH Gpocatotest 6 pas. HallTu BeposTHOCTB TOTO, UTO MOSIBUTCS KaxJAas U3 IIecTH KOMOWHa-
uudt (1,1), ..., (6,6).

M3 Bcex oroGpaxeHuil MHOxkecTBa {1, ..., 15} B cebs caydalHbIM 06pa3oM BEIOMpaeTCsl OfHO OTOOpaxKeHUe.
HaliTi BeposiTHOCTB TOTO, YTO dJeMeHT 1 UMeeT MpPH 3TOM O0TOOpaXKEHHWH POBHO 7 MPooOpPa30B, a 3JEMEHT 5 —
poOBHO TpH npoobpasa.

1. Jlio6asi mombITKa OOLIEHUST MEXAY CTyIeHTaMH (B J00GO# (Qopme U Mo JOOOMY MoBony) oleHuBaetcs B 0,5 Ganna
wrpada. Beixon u3 ayauTopuu 10 OKOHYATEbHOH CHaud PabOThl KATErOPUYECKH BOCMPELLEH.

2. 3ajaya He sBJSETCS PEIIEHHOH, ec/aH NPUBOAUTCS TOJBKO OTBET, €C/M pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJlH
NPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.

®UO cryneHTa Howmep rpymmbl
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Bpocator 5 npaBu/ibHBIX WrpadbHbix KocTed. Halitu BepositHOCTH cOObITHI A = {BbINALeT POBHO /BE €AHHMIIbI
¥ POBHO OfHA llecTépKa} u B = {BbinagyT 1o pasy Bce IpaHU, KPOMe eIUHULbI}.

Ha otpeskax [0, 1] u [1, 3] Haynauy ¥ He3aBUCHMO APYT OT JApyra BeIOMpaioTcs ABe Toukd. HaliTi BeposTHOCTH
coObITHH A = {paccTosiHHe MeX1y 3THMH TOUKaMM He TpeBOCXOAMT 1} u B = {paccTosiHMe MeXIy TOUKaMH
paBHO 1}.

JlBa aBTOMaTa MPOU3BOAAT JeTalu. B mpomyxuuu mepBoro aBTromarta Opak coctaBiseT 10%, B OpoayKIHH
BTOpPOro — 3%. Kakapi#i aBTOMAT W3TOTOBUJ MO MATh jAeTansed. KakoBa BeposITHOCTb, YTO POBHO JBE JETaJH
OKaxXyTcsi O6PaKOBaHHBIMHU?

B nepBoil ypHe 2 GesbiXx U 5 YepHBIX IIAPOB, BO BTOPOM — 7 0esbiX U D uepHBIX. M3 mepBoli ypHBI Haynauy
BEIOMPAIOT TPH l1apa W MepeK/aAblBalOT BO BTOPYIO, MOCJe 4ero M3 BTOPOH ypHBI OepyT oauH wap. Haiitu
BEPOSITHOCTh TOTO, UTO ITOT MOCJENHUH 1Iap OKAXKETCS] YEPHBIM.

BeposiTHOCTb HacTymnseHUsI COOBITHSI B KaxKIOM OmBITe ofirHaKoBa W paBHa 0.2. OmnbITbl NPOU3BOASTCS MOCJIe-
I0BaTEeJbHO 10 HACTyMJeHHs coObITHs. ONpenequTb BepOSITHOCTb TOTO, YTO MPUAETCS MPOU3BOAUTH YETBEPTHIH
OIBIT.

40 mapos, cpear KoTopeix no 10 KpacHbIX, CHHHX, 3€JEHHIX W GesbiX IIApOB, AEJSATCS CJAyYalHBIM 00pasoM
MeXIy 4YeTblpbMsl YpHaMH, BMewamomumMu no 10 mapos. Halith BeposiTHOCTb TOTO, UTO XOTSI 6Bl B OZHOU U3 YPH
IIapBl OKaXKyTCSl OAHOLIBETHBIMU.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTylneHTaMH (B J06GOM (Gopme H Mo Jd0O6oMy MoBoay) oieHuBaercss B 0,5 Gasna
wrpada. Beixon U3 ayauTopun 10 OKOHUATEJbHOH CAauM pabOThl KATEropHUECKH BOCIpELIEH.

2. 3ajaya He gBJSETCS PEIIEHHOH, ec/ad NPUBOAUTCS TOJBKO OTBET, €C/M pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.

®UO cryneHTa Howmep rpymnmbl
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W3 kosonet B 36 kKapT (4 mactu mo 9 KapT B KaxkJ0H) H3BAeKaOT Hayran 6 KapT. HaliTh BeposATHOCTH COOBITHH
A = {B Habope GyneT 1Ba Ty3a U XOTs OBl IBe AaMbl} U B = {Bce KapThl GYyIyT OfHOH MacTH}.

Ha orpesok [—1, 1] Haymayy ¥ He3aBUCHMO APYT OT Apyra OpOIIeHBl TOUKH C KoopauHaTtamu & u 7. Haiitu
BeposATHOCTb coOBITHS {26 + 1 > 1}.

CKOJIBKO pa3 HYKHO MOAOPOCUTb TPU CUMMETPHUHBIE MOHETBI, UTOObl ¢ BEpPOSITHOCTbIO, He MeHbluel 0,8, xoTs
6bl pa3 BHINAJK JBa repba ¥ oJHa pelika?

Ectb naptus us natu usgenuit. KosuuecTBo 6pakoBaHHBIX U3[eJWH B MapTHH PaBHOBO3MOXKHO JH0O0E OT HYJS
[0 NATH WTYK. V3 naptuu Haynady B3siau onHo usnenre. OHO okasasnoch OpakoBaHHbIM. KakoBa BEpPOSATHOCTB,
4TO B NMapTUU ObLIO TPU OPAKOBAHHBIX U3JEJHS?

ﬂBa CTpeJIKa, IJid KOTOPbIX BEPOATHOCTH MNOMaJdaHUA B MUIICHb PABHBLI COOTBETCTBECHHO 0.7wu 08, NPOU3BOAAT
10 OAHOMY BBICTpPEJY. OHpeILeJII/ITb BEPOSATHOCTL XOTA Obl OJHOTO IIoIIafaHHAd B MUIICHDb.

[To 7 pas/UuHBIM SIIIUKAM PACKJAABIBAIOT 12 HepasIMYUMBIX IIAPUKOB. PaBHOBO3MOMKHBIMU CUMTAIOTCS] pa3Me-
[LIeHHUs 11apOB M0 SIIKKAM, OTJIWYalolrecs: APyT OT Ipyra TeM, CKOJbKO IIapOB MOMNAaJ0 B KOHKPETHbIE SIHKH.
HaliTi BepOSITHOCTB TOTO, UTO BCe ALIUKKA OyAyT 3amo/HeHH..

1. Jliobasi momeiTKa OOLIEHUST MeXAY CTyIeHTaMH (B J000# (Qopme U mo Jr0OoMy mnoBony) oueHuBaercs B 0,5 Gasia
mrpada. BeIXon U3 ayiUTOPHM [0 OKOHUATEJBHOH Claud paboThl KATErOPHUECKH BOCMPEIIEH.

2. 3anaya He SiBJSIETCS] PELUEHHOH, €CJ/id MPUBOAMUTCS TOJbKO OTBET, €CJM pelleHHe HeJ0CTATOYHO OOBSICHEHO WJIM eCsn
MPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.
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B crynenuyeckom coBeTe 6 MepBOKYPCHUKOB, 4 BTOPOKYPCHHKA, 7 TPETbeKYPCHUKOB U 3 ueTBepOoKypcHHKa. K3
YJIeHOB COBeTa Hayjlady BLIOUPAIOTCS MATh YesoBeK AJst yOOpKH TeppuTopuu. Halltu BepositHOCTH cobbiTuil A =
= {6ynyT BHIOpaHBl ABa MEPBOKYPCHHKA M He MeHee YeM JIBOe TPeTbeKyPCHUKOB} U B = {BCe BTOPOKYpPCHHUKH
MonaxyT B YUCJIO BbIOPAHHBIX }.

Ha otpesox [0, 2] Haynauyy M He3aBHCHMO APYT OT Apyra OpolleHb TOUKH ¢ KoopAuHatamu & u 7. Haiitu
BEPOSITHOCTB cobblTHs {§ + 21 < 1}.

[lapy urpasbubix Kocteél 6pocator 10 pas. Halitu BeposiTHOCTBL TOTO, UTO CyMMa OYKOB, paBHasi 11, mosiBuTcs
He Gosee TPEX pas.

BeposiTHOCTH neperopanus nepBoil, BTOPOH U TpeTbell jamn paBHbl cooTBeTcTBeHHO 0.1; 0.2 11 0.3. BeposatHocTH
BBIXOJA U3 CTPOS Mpubopa TpH NeperopaHiy OfHOH, ABYX W TPEX Jamm paBHH cooTBeTcTBeHHO 0.25; 0.6 u 0.9.
Onpene/inTb BEpPOSTHOCTb BbIXOAA NPUOOPA U3 CTPOS.

JlecsiTb KHUT Ha OIHOU MOJKe paccTaBisioTcss Hayaady. OnpenesuTb BEPOSITHOCTb TOTO, UTO MPU 3TOM TPH TOMa
A.C.IlymkrHa oKa)KyTcsi MOCTABJAEHHBIMU PSIOM U B NPaBUJIbHOM TIOPsiIKE HOMEPOB TOMOB.

B ypHe mepen HauajsoMm 3KcrmepuMeHTa ecTb | Genbidi v | uyépHBIH wapel. M3 ypHB BEIHUMAWOT Hayjaady Iiap,
ocJie Yero BO3BPALLAIOT ero o6paTtHo U 100aBJsOT B YPHY OAMH 4épHbH wwap. [lpouenypa nosropsiercsi cHoBa
¥ cHoBa. HaiiTu BeposiTHOCTB TOrO, 4TO KOraa-HuOyab OyaeT BHIHYT Oediblil map (0TBETOM IO/KHO ObITh YKCIIO).

1. Jlio6asi mombITKa OOILIEHUST MeXAY CTyIeHTaMH (B Jr06GO#M (opme U MO JOOOMY MoBoAy) olieHWBaetcss B 0,5 Gassa
wrpada. Beixon U3 ayauTOpHH 10 OKOHYATEBHOH CHaud PabOThl KATErOPUYECKH BOCMPELLEH.

2. 3anaya He SIBJSIETCS] PELUEHHOM, €CJId MPUBOAMUTCS TOJbKO OTBET, €CJM pelleHHe HeJ0CTATOYHO OOBSICHEHO WJM eCsn
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBAH.
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BpocaioT 4 mnpaBu/bHble urpasbHble Koctd. HailiTu BeposiTHocTH cobbiThit A = {BbiNajgeT He MeHee TpPEX
envHUL} U B = {BblmaayT no pasy Bce IpaHH, KPOMe eMHHIBl U IBOUKH }.

Ha otpeskax [0, 1] u [1, 2] Haynauy 1 He3aBUCHMO APYT OT Apyra BeiOupaioTcsi ABe Toukd. Haiitu BepostHOCTH
cobbiTiil A = {paccTosiHie MeX1y 3THMH TOUKAMU He MpeBoCcXonuT 1} u B = {paccrosiHue Mexiay TOUKaMH
paBho 1/2}.

BuatnoHUCT MpH OHOM BHICTpEJIE MONafaeT B MUllleHb ¢ BeposTHOCTBIO 0,9. OH nenaet 7 cepuii Mo 5 BHICTPEJIOB.
HaliTi BepoSTHOCTH TOTO, YTO POBHO B OJHOH CEPUH U3 CEMH OH TOPA3UT BCE MSATh MHUIIEHEN.

B naptun u3 10 usnenu#i MoxeT, ¢ paBHOH BEpPOSTHOCTBIO, OKA3aThCsl OT HYJISl 10 TPEX OPAaKOBaHHBIX HU3IEJHH.
W3 naptun Haymauy B3si/IM OQHO M3IeJHe, U OHO OKa3aJoch OpakoBaHHBIM. KakoBa BepOSITHOCTb, YTO B NMapTHH
BblJI0 POBHO J1Ba OPaKOBAHHBIX H3JeHsl?

B 3ane, nacuuteBaoueM 50 MecCT, cayyaldHbIM 00pasoM 3aHuMaloT Mecta 20 yesnoBek. ONpefeauTb BEPOSTHOCTD
TOro, 4to 10 MecT nepBoro psana OyLyT 3aHATHL.

Kosiony n3 52 kapt (4 mactu no 13 KapT B Kax10#) pasfaioT OPOBHY YeTBEPHIM WrpokaM. HalTh BeposiTHOCTD
TOTO, YTO XOTSI OBl Y OMHOTO U3 UTPOKOB COOepyTCsl BCe KapTbl OLHOH MAacCTH.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyAeHTaMH (B J06GOM (Gopme ¥ mo Jar0O6OMy MoBoay) oieHuBaercss B 0,5 Gasia
wrpada. Beixox U3 ayiMTOpUH [0 OKOHUATEJBHOH CAAUM pabOThl KATErOPHUECKH BOCHPELIEH.

2. 3anauya He SIBJSIETCS PELIEHHOM, eCJd MPUBOAMUTCS TOJBKO OTBET, €CJM pellleHUe HeJ0CTATOYHO OOBSICHEHO WJM eCcau
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBaH.
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B ypHe 4 Gesibix mapa, 3 4épHbIX U O KpacHbiX. Hayran usBseksn uethipe wapa. HaliTh BeposiTHOCTH cOOBITHE
A = {B Habope BCcTpeTsiTCS LIAphl BCeX LBETOB} U B = {Bce uépHble LIapbl NOMaAyT B HAGOp}.

Ha orpesok nauHON 5 cM Hayiauy M He3aBHCUMO Jpyr OT Apyra OpolleHbl ABe TOYKU. HalTu BeposiTHOCTb
TOTO, YTO PacCTOSHUE MEXJYy 9THMH TOUYKAMH OKaxKeTCs He MeHee 3 CM.

B kopobke 5 mapoB — 2 Gesbix ¥ 3 4épHBIX. F3 KOpoOKH 6 pas BHIHMMAaETCsl Mapa LIApoB, KOTOpasi TYT XKe
Bo3Bpallaercsi o6paTHo. HaliTh BeposiTHOCTb TOrO, UTO He GoJjlee IBYX pa3 MOSIBUTCS Mapa Y€PHbIX LIAPOB.

YeTBepTh CTPENKOB ofieTa B DypaxKKu, KaxKAHH U3 HUX monaaaeT B 1edb B 80% ciayudaes, ocTaJbHBIC OETH B
KerKH W mornajainT B 1ueb B 50% cayuaes.
Bri6paHHbIil Hayraj CTpPesoK BbICTPeJHJ M nonaj. UTo BeposiTHee: OH OZeT B KeNKy WJH B (Dypaxkky?

BoceMmb KHUT Ha O)lHOﬁ IOJIKE pacCCTaBJIAIOTCA Hayaauy. Onpenem/m) BEPOATHOCTL TOrO, YHTO IIPHU 9TOM TpHU TOMaA
A.C.HYHJKI/IHa OKaxyTCd NOCTAaBJCHHBIMU PAJOM U B MPABUJBHOM MNOPALKE HOMEPOB TOMOB.

Jlokasatb Ccilefyoollee yTBEpXKAEHHE WK [IPUBECTH KOHTPHpUMep: cobuimus Ai,..., A, He3asucumv. 8 c080-
kynnocmu, ecau Nk =1,...,n umeem mecmo pagercmso: P (A1 N...NA,) =P(A1)-...-P(A4x).

1. Jliobasi mombiTKa OOLIEHHST MEXAY CTyAeHTaMHu (B J06GOM (Gopme ¥ mo Jar0b6oMy noBoay) oueHnuBaercs B 0,5 Gasa
wrpada. Beixox U3 ayiMTOPUH [0 OKOHUATEJBHOH CHAaud pabOThl KATErOPHUECKH BOCHPELIEH.

2. 3anaya He SIBJSIETCS PELIEHHOM, eCJId MPUBOAMUTCS TOJBKO OTBET, €CJM pellleHUe HeJ0CTATOYHO OOBSICHEHO WJM eCau
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBaH.
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W3 kosonel B 36 kapT (4 mactu no 9 kapT B Kaxkiok) H3BjaeKaT Hayran 6 kapt. HalTh BeposiTHOCTH COOBITHE
A = {B Habope Oyner Tpu Ty3a U XOTs Obl ABe AeCATKH} U B = {Bce KapThl OyLyT OQHON MacTu}.

Ha otpesox [0, 3] Haynauy M He3aBHCHMO APYT OT Apyra OpolleHb TOUKH ¢ KoopauHatamu & u 7. Haiitu
BEPOSITHOCTb coObITHS {2§ + 1 > 1}.

Tpu cuMmerpuuHble MOHeTHl nonbpacbiBaloT S pa3. C KaKOH BepOsSITHOCTBIO HH pa3y He BbINaleT KOMOHHALMS
U3 JIBYX repGOB U pelIku?

B rpynne cnopremenoB 30 JbKHUKOB U 45 6eryHoB. BeposiTHOCTb BHIMOJHUTHL KBaJU(QUKAIIMOHHYIO HOPMY JJIST
JbiKHEKa paBHa 0,9, a pasa 6eryna — 0,75.
BribpanHblil Haynayy COPTCMEH BBINOJHHJI HOPMY. UTO BeposiTHee: OH JILDKHHUK HJIHM OeryH?

Ha noske B CﬂyqaﬁHOM nopsajakKe pacCTaBJeHO 12 KHUT, Cpe KOTOPBbIX HAXOAUTCA NABYXTOMHHUK II JIOHILOHa.
Hpennonaraﬂ, YTO pPaA3JUYHBbIC PACIOJOKEHUA KHUI' PABHOBEPOATHEI, HaUTH BEPOATHOCTL TOr0, 4YTO oba Toma
IABYXTOMHHUKA PACIIOJ02KEHBI PALOM.

W3 ypHbl, comepxkamleld oiuH Oesblii U TPU uepHBIX 1apa, [lyTuH, 3ioraHoB u KHUPUHOBCKUH 10 ouepenu
BBITACKMBAIOT Hayfauy OMH Ilap, BO3Bpallasi ero BCAKUH pa3 oOpaTHO B ypHY. BeIUrpEIBaeT TOT, KTO NMEPBBIM
BbiHeT OeJiblll map. Halitu BepositHocTH Beiurpeia Ags [Iytuna, 3roranosa u 2KupUHOBCKOTO.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyneHTaMH (B J06GOM (Gopme H mo Jd0O6OMy MOBOLy) oieHuBaercss B 0,5 Gasna
mwrpacda. Beixon U3 ayauTopun 10 OKOHUATEeJbHOH Claul paboThl KaTeropHuecKH BOCIpELIEH.

2. 3ajaya He gBJSETCS PEIIEHHOH, ec/aH NPUBOAUTCS TOJBKO OTBET, €C/M pelleHHe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.
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MsBectHo, uto P(A) = 0,3, P(B) = 0,5, P(AN B) = 0,25. Haiitu cnenyiouiie BepoOsSTHOCTH:

a) P(A\B); 6) P(ANB). ABasoTCs 1 cOOBITHS A U B He3aBUCUMBIMH?

Ha orpesok [0,2] Haynady, He3aBUCUMO APYT OT Apyra, OPOLIEHbl ABe TOYKH & W 7). 3aiaHbl COOBITHS
A ={max({,2n) <1} u B={{+n > 1}. Hatitu P(A),P(B),P(AU B),P(AN B).

HaliTu BeposiTHOCTB TOrO, UTO MPH ABAALATH OPOCAHUAX Naphl UIPAIbHBIX KOCTEH XOTs OBl pa3 MOSBUTCS CyMMa
0uKOB, paBHas 11.

B nepBoit ypHe HaxomuTcsi 6 Oesbix U 4 uepHBIX lIapa, BO BTOpoH — 3 Gesibix U 2 4yepHbIX. M3 mepBoil ypHBI
Haylady HM3BJEKAKT cpasy TpH luapa. B ToM ciyudae, eciu BCe OHM OJHOTO LiBeTa, MUX OMYCKAT BO BTOPYIO
YPHY M TIIAaTeJbHO MepeMelIdBaioT (MHaue — BblOpachiBaioT). [locse 3TOro U3 BTOPOH YPHB M3BJEKAIOT OAMH
map. KakoBa BeposTHOCTb TOrO, YTO 1LAPBl, BEIHYThie U3 MEPBOH ypHBI, OBIIM PAa3HBIX [[BETOB, €CJIH BBIHYTHIH
13 BTOPOH YpPHBI 11ap OKa3zajcs OesbiM?

W3 ypHBHI, comepxkaiieil 5 Genbix, 6 KpacHbIX U 4 4epHBIX IIapa, AocTand Hayraj d mapoB. HaliTu BeposiTHOCTD
TOTO, UTO OYIYT BBHIHYTHI LIAPHI: a) TOJBKO OAHOTO 11BeTa; 6) ABYX LBETOB; B) BCEX LBETOB.

[To 7 pasyuuHBIM ALIHKaM pacKaanbiBalOT 12 HepasaUYUMBIX LIAPHKOB. PaBHOBO3MOMXHBIMH CUMTAIOTCS pa3Me-
LLleHHs] 11apoB [0 sfLKMKaM, OTJH4aloLuecs: Apyr OT Apyra TeM, CKOJbKO LIApOB II0NAJ0 B KOHKPeTHble SILIHMKHU.
Hafitu BeposiTHOCTD TOrO, 4TO BCe SILUUKU OyayT 3aIOJHEHH.

1. Jliobasi mombITKa OOIIEHHsT MEXAY CTyneHTaMH (B J06GOM (Gopme H mo Jd0O6oMy MoBoay) oieHuBaercss B 0,5 Gasna
mwrpada. Beixon 3 ayauTopun 10 OKOHUATeJbHOH CHauK paboThl KaTeropuuecKH BOCIpELIEH.

2. 3ajaya He gBJSETCS PEIIEHHOH, eCaU NPUBOAUTCS TOJBKO OTBET, €C/M pelleHUe HeJOCTATOYHO OOBSICHEHO WJIU eCJH
NPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBaH.

®UO cryneHTa

Howmep rpymnmet

2

M3 kaproyek ¢ Homepamu 1,...,15 Haymauy nocseznoBaresbHO BeIOMpaioT ase. HaliTh BeposiTHOCTE TOrO, 4TO
o6a HOMepa HeuéTHble, MPUUYEM BTOPOU GOJbIIE MEPBOTO.

Mosionoit uesoBeK I0rOBOPHUJCS BCTPETUTHCS C AeBYIIKOH Mexay 9 u 10 yacamu n obeman xpate eé go 10
yacoB. [eByiuka obemana xaatb ero 10 MHHYT, ecad NpuaéT paHbliue. HaliTu BeposiTHOCTH TOTO, UTO OHH
BcTpeTsiTesi. Ilpearnosiaraercs, 4To MOMEHTBI MX IPUXOAa BBIOMPAIOTCS Hayldady B TeueHHe Jaca.

9JI€KTpI/I‘{€CKaH ernb COCTOUT M3 3JIEMEHTOB Ak, COE€IUHEHHBIX M0 CJIGILYIOHleﬁ cXeMe!

Eciii a/1eMeHT BbIlesl W3 CTPOsi, TOK HAa JAaHHOM y4acTKe He MPOXOAMT. BeposiTHOCTB
BBIXOJIA U3 cTposi ajemMeHTa A; paBHa 0,6, ocTanbHEIX 3j7eMeHTOB Ar — mo 0,5. die-
MEHTBI BBIXOMASIT U3 CTPOSi HE3aBUCHMO APYr OT Apyra. HaliTu BeposiTHOCTb TOrO, UTO
nenb OyAET MPONycKaTh TOK.

BepositHoCTb TOrO, 4TO MU3je/ue yHOBJeTBOpsieT craHmapty, paBHa 0,9. Ha 3aBome npuHsita cucrema n3 Tpex
HE3aBUCHMbIX HCIIBITAHHUH, KaXK[0e U3 KOTOPHIX H3Je/Ke, YIOBAETBOPSIIOIIEe CTaAHAAPTY, POXOIUT C BEPOSITHO-
creio 0,8, a He ynosJseTBopsitollee — ¢ BeposiTHOCThIO 0,3. KakoBa BeposiTHOCTb, UTO M3JeJIHe, BhIIepiKaBliee
HCIBITAHHNSI, YIOBJETBOPSIET CTAHAAPTY?

BeposiTHOCTh TOTMagaHus B MHUIlleHb Npu ogHoM BbicTpese paBHa (,7. [lo MuIleHH CTpessioT OLMHOUHBIMH
BBICTpeJIaMU 10 [1epBOr0 IONAAaHUs, [10C/e Yero cTpesbdy npekpauiaror. HalTu BeposTHOCTb TOro, 4to Oyner
clesiaHo He DoJjiee TPEX BLICTPEJIOB.

M3 Bcex oroGpaxeHuil MHoxkecTBa {1, ..., 20} B cebs caydalHbIM 06pa3oM BEIOMpaeTCsl OfHO OTOOpaXKeHHe.
HaliTi BeposiTHOCTB TOTO, YTO 3JeMEHT 1 UMeeT MpPH 3TOM O0TOOpaXKEHHWH POBHO 7 MPooOpPa30B, a 3JEMEHT 5 —
poOBHO ABa mpoobpasa.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyAeHTaMH (B Jt06GOM (Gopme ¥ mo Ja0O6OMy MoBoay) oieHuBaercss B 0,5 Gasia
wrpada. Beixon U3 ayauTopun 10 OKOHUATEJbHOM CAauM pabOThl KATErOPHUECKH BOCIpELIEH.

2. 3aﬂaqa HE fABJIFACTCA peLL[éHHOfI, €CJIU NMPUBOAUTCSA TOJIBKO OTBET, €CJAW PEIIeHHE HEAOCTATOYHO 0OBSICHEHO WJIH €CJIH
HpaBI/I.HbeIIL/'I OTBET HEBEPHO apryMEHTHPOBAH.

®UO crynenta

Homep rpynnst

2
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B copeBHOBaHHUSIX yuacTBYIOT 4 NepPBOKYPCHHKA, b BTOPOKYPCHUKOB U 3 TpeTbeKypcHHKA. COCTaBJSIOT Hayraj
KomMaHy u3 4 yesoBek. HaliTH BeposSTHOCTb TOrO, YTO B KOMAaH[y MOMNAAYT [ABA BTOPOKYPCHHKA M OLUH CTYIEHT
3-ro Kypca.

Ha orpeske AB Haynauy W He3aBUCUMO JPyT OT APyra BeIOUpaioT ABe Touku M u N. HaliTi BeposiTHOCTB, 4TO
Touka M okaxercs OgauxKe K Touke A, dem K Touke NV.

aﬂeKTpHI{GCKaH ernb COCTOUT M3 3JIEMEHTOB Ak, COEIUHEHHBIX M0 CJIGILYIOHleﬁ cXeMme!

[A4] Ecnu 3/ieMeHT BBl W3 CTPOS, TOK Ha JAHHOM yuyacTKe He NPOXOAWUT. BeposiTHOCTH

e ~ BBIXOJIA U3 cTposi aneMeHTa A; paBHa 0,6, ocTanbHbIX 37eMeHTOB Ar — mo 0,5. de-

L2381 MEHTBI BBIXOAAT U3 CTPOSi HE3AaBUCHMO JAPYT OT Apyra. HalTH BeposiTHOCTb TOTO, UTO
1enb O6yeT NponyckaTb TOK.

[Tpu6op cOCTOUT M3 ABYX HE3aBUCHMO pPaGOTaOIIMX GJOKOB, BEPOSTHOCTH OTKAa3a KOTOPHIX 32 CMEHY pPaBHHI
cootBeTcTBeHHO 0,1 1 0,3. Tlpn oTkase oxHOro 13 6J0KOB NMPUOOP BBIXOAUT U3 CTPOsl ¢ BeposiTHOCTbIO 0,8, mpu
0TKase ABYX 6JOKOB — ¢ He0OX0onnuMoCThi0. KakoBa BeposiTHOCTB, YTO OTKa3anau 06a 6J0Ka, eCld U3BECTHO, UTO
npubop BBIILEJ U3 CTPOSI?

[To MuIIeHH MO OAHOMY pPa3y CTPEJSIOT 5 CTpesaKoB. BeposiTHOCTh momnamanust I/ IepBHIX ueThipéx pasHa 0,5,
njs nocseasero — 0,7. HaliTu BepoSTHOCTb POBHO OLHOTO TOMALAaHUS.

ITo 10 Pas3JAnYHbIM AIIMKAM PACKJJAaAbIBAIOT 15 HEepas3JuyruMbIX IaPUKOB. PaBHOBO3MOXXHBIMU CUUTAIOTCS pasme-
MEeHUd MapoB Mo AllkMKaM, OTAuYawiuecd Apyr oT Apyra TeM, CKOJbKO IIapoB IMOIaJd0 B KOHKPETHBIC AUIUKH.
Haiitu BEPOATHOCTL TOT'O, UTO BCE AUIUKU 6YILYT 3aIlOJTHEHBbI.

1. Jlio6asi mombITKa OOLIEHUST MeXAY CTyAeHTaMHu (B J00O# (Qopme U Mo JOOOMY MoBony) oleHuBaetcs B 0,5 Ganna
wrpada. Beixon u3 ayauTopuu 10 OKOHYATEJbHOH CHaud PabOThl KATErOPUYECKH BOCMPELLEH.

2. 3anaya He SiBJSIETCS] PELUEHHON, eCJ/ld MPUBOAMUTCS] TOJbKO OTBET, €CJM pelleHHe HeJ0CTATOYHO OOBSCHEHO WJM eCsn
MPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.

®UO cryneHTa

Howmep rpymnmet

2

Kosiona n3 36 kapr (4 mactu no 9 kapt) xopoiuo neperacoBana. M3 kosomnsl GepyT nse kapTbl. Hafitu Beposit-
HOCTb TOTO, UTO 00€ OHU OKa)KyTcs TY3aMH, MPUUYEM OHA W3 HUX — OYOHOBBIM.

Ha nuneiike Hayaadyy MNOCTABJICHBI ABE TOYKH. KakoBa BEPOATHOCTb TOT'O, YTO pPaCCTOAHHE MEXAY HHMHU OKa-
eTcst 60bIIe TOJOBHHEL JJINHbBI JUHEHKH?

3JI€KTpI/I‘{€CKaH ernb COCTOUT M3 3JIEMEHTOB Ak, COEIUHEHHBIX M0 CJIGILYIOHleﬁ cXeMme!

Ecsu smemMeHT BbIlllesl U3 CTPOsi, TOK HAa JaHHOM ydacTKe He TPOXOAUT. BeposiTHOCTH
BbIX0OJAa U3 CcTposi ajemeHTa A; paBHa 0,6, octanbHbiX 3jeMeHToB A — no 0,5. de-
MEHTBI BBIXOMSIT U3 CTPOSi HE3aBUCHMO APYr oT apyra. HaliTu BeposiTHOCTb TOrO, UTO
1ernb OYIeT MpoNycKaTb TOK.

AsHA

EcTe Tpu ypHBI, B KaxAOH M3 KOTOPHIX — MO 2 OesblX M 1O O uépHBIX wapoB. BepyT Hayrang mo omHomy
Iapy M3 NMepBbIX ABYX YPH M NEPEKJafblBalOT B TPETbIO. 3aTe€M K3 TpeThel ypHBI Hayraj noctaioT wap. Halitu
BEPOSITHOCTb TOTO, YTO 3TOT iap GeJbil.

CryneHT Boyuns K 3k3ameny 20 BonpocoB u3 30. [lisi cnauu sK3aMeHa J0CTaTOUHO OTBETHTb Ha JBa U3 TPEX
pasHbIX BompocoB. KakoBa BepOSTHOCTb TOTO, UYTO CTYNEHT OTBETHJ Ha BCE TPH BOMPOCA, €CAH H3BECTHO, YTO
OH CJla/l 9K3aMeH?

B ypHe mepen HauajsoMm 3KcrnepuMeHTa ecTh | Gesbid v | 4épHBIH wapel. M3 ypHB BEIHUMAWOT Hayjaady miap,
nocJie Yero BO3BPAllAlOT ero o6paTHO U 100aBAsIOT B YpHY oAuH 4épHbi wmap. [Ipouenypa noeropsieTcs: cHoBa
v cHoBa. HaiiTu BeposiTHOCTb TOrO, 4TO KOraa-Hubyab OyleT BoHYT Oediblil map (0TBETOM IOJKHO ObITh YHCIIO).

1. Jliobasi mombiTKa OOLIEHHST MEXAY CTyAeHTaMHu (B Jr06GO#M (Gopme u mo Jar0O6omy rnoBoay) ouenuBaercs B 0,5 Gasia
wtpada. Beixon W3 ayiUTOPHH 10 OKOHYATEJbHON CAaYd paGOThl KATEOPUUECKH BOCIPELIEH.

2. 3anaya He SIBJSIETCSl PELUEHHOM, eCJid MPUBOAMUTCS TOJbKO OTBET, €CJM pelleHHe HeJ0CTATOYHO OOBSCHEHO WJM eCsn
MPaBUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.

®UO cryneHTa

Howmep rpymmet
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B Opurane tpoe pabounx. KakoBa BepoSATHOCTb TOTO, UTO 1O KpaliHell Mepe 1BO€ W3 HUX POAMJHUCH B OAWH I€Hb
Heznenu? CUUTATD, YTO BEPOSTHOCTH POLUTHCS B KAXKAbIM M3 AHEH Helesd OfHMHAaKOBHI.

Mosionoli uesoBeK J0roBOPUJCS BCTPETUThCS C JeBYIIKOH Mexay 11 u 12 uvacamu u obeman xpaatb eé B
TeueHHe nosyyaca. [eBymika o6emana xjaatb ero 10 munyt, ecau npuaér pasbie. HallTu BeposiTHOCTB TOTO,
uto oHM BeTpetsites. [Ipeanosnaraercs, 4To MOMEHTBI MX IPHUXOAA BBIOMPAIOTCS Haylauy B TeueHHe daca.

aﬂeKTpHI{GCKaH ernb COCTOUT M3 3JIEMEHTOB Ak, COEIUHEHHBIX M0 CJIGILYIOHleﬁ cXeMme!

Ecqu sneMeHT Bbllllesl U3 CTPOsi, TOK HA JAaHHOM ydacTKe He MPOXOAWT. BeposiTHOCTB
BBIXO/la M3 cTposi neMeHTa A; paBHa 0,6, ocTasbHBIX d7eMeHTOB A — 1o 0,5. die-
MEHTBI BHIXOMAT U3 CTPOSi HE3AaBUCHMO JAPYT OT Apyra. HalTH BeposiTHOCTB TOTO, UTO
1nenb OyleT MpormycKaTh TOK.

BeposiTHOCTB TOTO, 4YTO H3Jenne ynoBJeTBopsieT ctanaapty, pasHa 0,8. Ha saBome mpuHsita cucTema M3 ABYX
HE3aBUCHMBIX HCIBITAHUH, KaX10€e U3 KOTOPHIX U3Je/He, YAOBAETBOPSIOIIEE CTaHAAPTY, MPOXOIUT C BEPOSITHO-
creio 0,9, a He ynosJseTBopsitollee — ¢ BeposiTHOoCThIO 0,3. KakoBa BeposiTHOCTb, YTO M3JeJHE, BHIIEPIKABIIEE
MCMBITaHHNS, YIOBJETBOPSIET CTAHAAPTY?

Hafitu, kakoBa no/KHa OBITH BEPOSTHOCTh ycrexa B cxeMe DepHy/sH, uToOb BepOSITHOCTb MOJYYUTh XOTS GBI
OJIMH yCIeX B TPEX HCMbITaHUAX Oblja He Huxke 0,973.

[To Tpém siuukam pasmemiarTtcst k WapukoB. [Ipexanosaraercst, 4TO KaXKAblH IIAPUK HE3aBUCHMO OT APYTHX
MUMeeT paBHble LIAHCHl MONAcTb B JAI000H K3 sKMKOB. HalTh BEpOSITHOCTB, YTO POBHO OAMH SILUMK OCTAHETCS
MyCT.

1. Jliobasi mombiTKa OOIIEHHST MEXAY CTyAeHTaMH (B Jr06GOM (Gopme ¥ mo Jar0b6oMy MoBoay) oieHuBaercss B 0,5 Gasia
wrpada. Beixox U3 ayAMTOPUM N0 OKOHUATEJBHOH CHAaud pabOThl KATErOPUUECKH BOCHPELIEH.

2. 3anaya He SiBJSIETCS] PELUEHHOH, eCJ/id MPUBOAMUTCS] TOJbKO OTBET, €CJIM pelleHHe HeJ0CTATOYHO OOBSCHEHO WJM eCsn
MPABUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.

®UO cryneHTa

Howmep rpymmet
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13 kosonsl B 36 KapT u3BJeKarT Hayraa 5 KapTr. HaliTH BepossTHOCTB TOTO, UTO B Habope OyleT 1Ba Ty3a W JiBe
IaMBl.

Ha orpeske AB Haynauy W He3aBUCUMO [Pyl OT ApPyra BeibupaioT aBe Touku M u N. HaliTu BeposiTHOCTb, 4TO
touka M okaxercs OJHkKe K TOUKe B, ueM K Todke V.

DJIeKTPUUECKAs IeNlb COCTOUT U3 3JeMeHTOB Ay, COeNMHEHHBIX MO CAENYIONIEH CXeMe:
Ecqu smemMeHT BbIlesT U3 CTPOsi, TOK HAa JaHHOM ydacTKe He TPOXOAUT. BeposiTHOCTB
BBIXO/Ia M3 cTposi 3nemMeHTa A; paBHa 0,6, ocTasbHbIX 37eMeHTOB A — 1o 0,5. dme-

:
MEHTBI BBIXOJST U3 CTPOSi HE3AaBUCHMO APYr OT apyra. Haiitu BeposiTHOCTb TOro, 4TO
uenb OyIeT NMPONyCKaTh TOK.

Pakera HakpbiBaeT uesib ¢ BepositHOCTbO 2/3. Ilo wesu BbinylneHo ABe pakeThl. KI3BecTHO, uTO HpH OLHOM
NonajaHry LeJb 10pa)KaeTcsi ¢ BEPOsITHOCTBIO 1/2, a npu IBYX — ¢ BeposiTHOCTBIO 5 /6. Llesib nopaxxeHa. Kakosa
BEpPOSITHOCTh, YTO B Heé Momaja PoBHO OIHA pakera’?

Hetanu npoxoasit 4 onepaunu o06pa6otku. Ha kax ol n3 omepaunii MOKEeT BO3HUKHYTb OpakK HE3aBUCHUMO OT
ocralbHBIX onepaunii ¢ BepositHocTssmu 0,2, 0,2, 0,2 u 0,1 coorBercTBeHHO. HaliTH BeposiTHOCTbL TOTO, YTO
Opak BO3HUKHET He MeHee UeM Ha ABYX Ollepalnusx.

Komony u3 36 kapt (4 macTtu mo 9 kapT B Kax/0i) pa3faloT MOPOBHY 4YeTBepbIM UrpokaM. HaiiTi BeposTHOCTD
TOrO, YTO XOTsI OBl y OJHOI'O U3 UI'POKOB COOEpPyTCsl BCe KapThl OLHOH MacTH.

1. Jliobasi mombITKa OOIIEHHsT MEXAY CTyneHTaMH (B J06GOM (Gopme u mo Jdr0O6oMy MoBoay) oieHuBaercss B 0,5 Gasna
mwrpada. Beixon 3 ayauTopun 10 OKOHUATeJbHOH Claun paboThl KaTeropHuecKH BOCIpELIEH.

2. 3anauya He SIBJSIETCS PELEHHOM, eCJd MPUBOAMUTCS TOJBKO OTBET, €CJU pellleHHe HeJ0CTATOYHO OOBSICHEHO WJIM eCcau
MPaBUJIbHBIA OTBET HEBEPHO apryMeHTHPOBaH.
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Tpu XKeHILUMHBI U TPOe MYKYMH CaAsiTCs caydaiiHblM o0pasoMm 3a KpyIvblil cTos. KakoBa BeposiTHOCTb, 4TO
MY2KUHHBl U XKEHIIUHBl 32 CTOJOM OYAyT UeperoBaThCs?

Ha nuHelike Haynaudy mnoctaB/eHbl 1Be TOUKH. KakoBa BepOSITHOCTb TOrO, UTO PACCTOSIHHME MEXAY HUMH OKa-
XKeTcsl 60Jblle YEeTBEPTH JJIMHBI JUHEHKH?

3JI€KTpI/I1{eCKaH ernb COCTOUT M3 3JIEMEHTOB Ak, COE€IUHEHHBIX T10 CJIGIIYIOHJ,GI;I cXeMme!:

Eciii s/1eMeHT Bblllles1 W3 CTPOsi, TOK HA JaHHOM y4acTKe He MPOXOAMT. BeposiTHOCTb
BBIXOJIA U3 cTposi ajemMeHTa A; paBHa 0,6, octanbHBIX 3jeMeHTOB A — no 0,5. Die-
MEHTBI BBIXOMSIT U3 CTPOSi HE3aBUCHMO APYr oT apyra. HaliTu BeposiTHOCTb TOrO, UTO
1enb OYIeT MpornycKaTb TOK.

[TpuGop cOCTOMT M3 ABYX HE3aBHUCHUMO padOTaIOUIUX OJIOKOB, BEPOSTHOCTH OTKA3a KOTOPHIX 32 CMEHY paBHBI
cootBeTcTBeHHO 0,1 1 0,2. Tlpu otkase oxHOro u3 6/10KOB MPUOOP BBEIXOAUT U3 CTPOsl ¢ BeposiTHOCTbIO 0,4, mpu
0TKa3e JBYX OJOKOB — ¢ HeobxommmocThelo. OTpenesnTs BepOSITHOCTH BBIXOAA TpHUOOpa U3 CTPOS 32 CMEHY.
KakoBa BeposiTHOCTb, UTO 0TKa3anu o6a 6J10Ka, eCJM W3BECTHO, UTO MPUOOP BhILIEJ M3 CTPOS?

[Ton6paceiBaloT UrpasibHYI KOCTb M TPU CHMMETPUUYHBIX MOHETH. HalTH BeposiTHOCTb TOT0, YTO Ha KOCTH
BeIaZleT OOJbIIe OUKOB, UeM ofllee YHUCJIO0 repOoB Ha MOHETAX.

ITo 10 AMKKAM PACKAaAbIBAIOT 11 IapUKOB. HpennonaraeTCH, YTO AJA KaxXA0TO Hlapuka PaBHOBO3MOXKHO I10-
MacTb B JIOOOH U3 SIIIHKOB. Haritu BEPOATHOCTL TOTO, UTO POBHO JBa AUIMKA OCTAHYTCH MYCThIMU.

1. Jliobasi momeliTKa OOLIEHUST MeXAY CTyIeHTaMH (B J00O0# (Qopme U Mo Jr0OoMy mnoBony) oueHuBaercs B 0,5 Gasia
mrpada. BeIXon U3 ayiUTOPHM [0 OKOHUATEJBHOH Claud paboThl KATErOPHUECKH BOCMPEIIEH.

2. 3ajaya He gBJSETCS PEIIEHHOH, ecaU MPUBOAUTCS TOJBKO OTBET, €C/IM pelleHHe HeJOCTATOYHO OOBSCHEHO WJU eCJH
MPaBUJbHBIA OTBET HEBEPHO apryMEHTHPOBaH.

®UO cryneHTa Howmep rpymmbl
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B HoBorogHem mnopapke mo ceMb KOH(ET MSTH COPTOB, OAMH H3 KOTOpPHX — «Muiika kocosansbiiis. Uepes
IBIPOUKY MBILIKE YIAJOCh A0CTaTh AecsiTh KoHdeT. HalTH BeposiTHOCTH TOro, UTO CpPelld HUX He MeHee Tpex
«Mul1ka kKocoaansliiis.

Ha orpesok [0,3] Hayzmauy 1 HE3aBUCKMO IPYT OT Apyra OpOIleHbl [Be TOUYKH ¢ KoopAauHaTaMu & u 7). [IpoBepuTh,
siBasitorest i cobbitust {€ +n < 2} u {n > 1} He3aBUCHMBIMH.

JlBeHanuath pa3 noadpaceiBaeTcs napa UrpaibHbx KocTei. KakoBa BeposTHOCTB TOTO, UYTO CyMMa OYKOB, paBHAs
10, BeIazeT He GoJee Tpex pas?

UrpanbHasi kocTb A MMeeT ABe KpacHBIX WU 4eThlpe 6eJbX I'PaHH, KOCTb B — TPH KpPacHBIX U TpU OeJbiX,
KocTb C — OIHY KpacHyw M HfTb OejiblX, U KOCTb [ — ueTblpe KpacHbIX W iBe Oesbix. Koctn Opoluensl
OIHOBpeMeHHO. M3BeCTHO, UTO POBHO TPH M3 HUX BbINAIM OesabiMd rpaHsMd. HaiiTh (yci0BHYIO) BEpPOSTHOCTD
TOTO, YTO KOCTb A BhINasa 6eJoil rpaHblo.

W3 dmunka, B KOTOPOM MO CeMb OeJBIX, CHHUX W KPacHBIX IIAPOB, BHIHMUMAIOT OJHOBPEMEHHO MSAThb LIAPOB.
PaccmatprBatotest cobbiTusi: A = {cpeay BBIHYTHIX 11apoB ecTh Genbie}; B = {cpefd BEIHYTHIX HIApOB €CTb He
MeHee TPeX KPAaCHBIX}.

Haiitu BeposiTHOCTL 00beiuHeHUsT cOObITHH A U B.

[To 7 pasyuuHBIM filUKaM pacKaansBaioT 10 HepasaUYUMBIX IIApPUKOB. PaBHOBO3MOMXKHBIMU CUMTAIOTCS pa3Me-
[LIeHHUS 11apPOB MO SIIKKAM, OTJWYalolrecs: APyT OT Ipyra TeM, CKOJbKO IIapOB MOMAaJ0 B KOHKPETHbIE SIHUKH.
HaliTh BEpOSITHOCTB TOTO, UTO BCEe ALIUKKA OyAyT 3aMoHeHHl.

1. Jlio6asi mombITKa OOLIEHUS] MeXAY CTyIeHTaMHu (B Jr00O# (Qopme U Mo JOOOMYy MoBony) ouleHuBaetcs B 0,5 Ganna
wrpada. Beixon 13 ayauTOpHH 1O OKOHYATEJBbHOH CHaud PabOThl KATErOPUYECKH BOCMPELLEH.

2. 3anaya He SIBJSIETCS] PELUEHHOH, eCJid MPUBOAMUTCS TOJbKO OTBET, €CJM pelleHHe HeJ0CTATOYHO OOBSCHEHO WJM eCsn
MPABUJIbHBIA OTBET HEBEPHO apryMEHTHPOBAH.
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