ET3 Mpogusb

Pa3Hble 3apaum

3ada4yu Ha npoyeHmMbI

= [Ipumepsbi

Ne1t.

Arpodupma 3aKynaeT KypuHble alLla B ABYX AOMAaLUHKMX X03sMcTBaxX. 95% AuL, M3 NepBOro X03AMCTBaA -
AlLa BbICLIEM KaTeropuu, a U3 BTOPOro Xo3AMCTBa - 55% auL Bbicliel KaTeropmu. Becero Bbicluyto
Kateropuio nosiyyatoT 75% auu. HanamTte BepoATHOCTb TOro, YTO SAMLO, KYMNJIEHHOE Y 3TOM arpodUpMbl,
OKaKeTcs M3 NepBOro X03AMCTBa.

JBe abpuKKM BbIMyCKalOT 0AMHAKOBbIE CTEK/IA A1 aBTOMOOM/IbHBIX (hap. MNepBas ¢abpuKa BbiMyCKaeT
45% 311X cTekon, BTopas - 55%. MNepBas abpuKa BbiNycKaeT 3% 6pakoBaHHbIX CTEKOJ, a BTopas - 1%.
HaanTe BEpOATHOCTb TOTO, YTO C/1yHaMHO KyM/JeHHOE B MarasmMHe CTEKJ/I0 OKAXKeTCA GPaKoBaHHbIM.

Ha dabpmke kepamuyeckon nocyapl 10% npounsBeaeHHbIX Tapenok umetoT aedeKT. MNpu KoHTpose
KayecTBa NpoayKumu Bbiasnsetca 80% aedeKTHbIX Tapeok. OcTasibHble Tapesiku NOCTYNalT B NPoAaKy.
Halaute BepoATHOCTb TOro, YTO C/ly4alHO Bbli6paHHasA Npu MOKYMKe Tapeska He umeeT aedektos. OTBeT
OKPYrnTE A0 COTbIX.

Ne4.

B ropoage 46% B3poCn0ro HaCeNEHMS - My*KUMHbI. [leHCMOHepbl COCTaBAAKT 7,7% B3POCIOro HaceeHus,
npuyem A0JiA NEHCMOHEPOB Cpeau KeHLWmMH paBHa 10%. Jnsa coumMonorMyeckoro onpoca BblibpaH
C/ly4aiHbIM 06Pa30oM MY}KUYMHA, MPOXKMBAIOLWMI B 3TOM ropoge. HalanTte BeposiTHOCTb CO6bITHSA
"BbI6paHHbIN MY}KUMHa ABNSAETCA NEHCUMOHEPOM".

Ne5.

Mpr NoA03pEHMN Ha HaNKYKMEe HEKOTOPOro 3a60/1eBaHUA NauueHTa oTnpasasatoT Ha MNUP-TecT. Ecan
3a6o/1eBaHMe AeNCTBMTE/IBHO eCTb, TO TECT NOATBEPIKAAET ero B 86% cnyyaeB. Ecam 3a6oneBaHMA HET, TO
TeCT BbIABAAET OTCYTCTBME 3ab0/1eBaHUA B cpeaHeM B 94% ciyyaeB. M3BECTHO, YTO B CpeHEM TecT
OKa3blBaeTCA NON0KMUTENbHbIM Y 10% nauneHToB, HarnpaB/IeHHbIX Ha TecTupoBaHue. [pu o6cienoBaHMM
HEKOTOpOro nauveHTa Bpay HanpaBui ero Ha MLUP-TecT, KoTopbil OKasasicsa NonoxKuTesibHbiM. KakoBa
BEPOSATHOCTb TOT0, YTO MALMEHT AEMCTBUTEILHO MMEET 3TO 3a6o/ieBaHMe?

Ne6*.

Tpu TEXHOIOTUYECKME SIMHWUM BbITNOJIHAIOT Pa3/IMB U YNAKOBKY B 6YTbIJIKM FrasMpoOBaHHOM BOJbl
«MuHepanbHas». MepBaa AMHUA aaeT 4% 6paka, U ee 3arpy:katoT Ha 20% o6bemMa NpoM3BOACTBA
rasmMpoBaHHOM BoJbl. BTopas nnHMA aaet 2% 6paka, M ee 3arpyatoT Ha 30% o6bemMa Npou3BoACTBa
rasmMpoBaHHOM BOJbl. TpPeTbA IMHUA, caMas COBpPEMEHHas, AaeT 1% 6paka, M ee 3arpyxatT Ha 50%
o6bema NpPOM3BOACTBA rAa3MPOBAHHOM BOAbl. KakoBa BEPOSATHOCTb TOTO, YTO C/IyYaMHO B3ATas B
BbIMYLLEHHOM NapTuM BYTbIIKA BoAbl «<MUHEpasibHasA» OKaxKeTCs 6pakoBaHHOM?

No7*.

Ha gByx NMHMAX BbINyCKalOT OAMHAKOBbIE NaMnbl. [lepBas MHMA BbiNyCKaeT B TPM pas3a 60/iblie Aamn,
yeM BTopas, HO BEPOATHOCTb 6paKa Ha nepBoi AnHMKM paBHa 0,1, a Ha BTopor 0,06. Bce namnbl
MocTynatT Ha cKnag. Haaute BepoATHOCTb TOro, YTO C/lyYalHO Bbi6paHHasA JlaMna Ha CK1aZle OKaXkeTcs
He 6paKoBaHHOM.

lMpumeyaHue: 3adaHus, ommeyeHHble (*), scmpeyanuck Ha EFKP (EQuHoli 2opodckoli koHmposibHol pabome) 8 Mockae,

duazHocmukax BIP u MUKO unu 8 mpeHuposo4Hbix sapuaHmax EI3.



Ne8*.

Bbi4yucneHue sepoamHocmeli ¢ NOMoWbio KOM6UHAmMopHoU popMy/ibi

M3 10 6uneToB 2 ABNAIOTCA BbIMIPbIWHLIM. Hayrag 6epyT 4 6uneta. Halngute BepoATHOCTb TOro, YTo cpeaum
HMX OKaXKeTCA POBHO OAMH BbIMIPbILLHbIA. OTBET OKPYr/IMTE A0 COTbIX.

Ne9.

CTpenok ctpenseT B TUpe N0 BOCbMM OMHAKOBbIM MMULUEHSAM. BEpOATHOCTb MONacTb B KaXKAyt0 MULLEHD
MpyY KaxKAoM BbICTpeJie 0JHa M Ta Xe. YTo6bl COMTb BCE BOCEMb MULLIEHEN, CTPEsIKY NoTpeboBaioch 9
BbiCcTpenioB. KakoBa BEPOATHOCTb, YTO CpeAM NepBbIX NATU BbICTPE/IOB XOTA 6bl 0AMH NpoMax?

Ne10.

Ne11.

YT106bI 3a6POCUTDL LLIECTb MAYEN B KOP3UHY Ha TPEHMPOBKE, 6acKeT60MCTY noTpeboBasiock 10 6poCcKoB.
CumnTasn, 4To BEPOATHOCTb NOMaZaHMs B KOP3MHY NpY KaXAoM 6poCcKe 04Ha M Ta e, HaMaMTe BEPOSATHOCTb
TOro, YTO MpM NepBbIX YeTblpex 6poCcKax 6acKkeT6Oo/IMCT Nonasl B KOP3WHY He 6oaee 0AHOro pasa.
Pe3ynbTat OKpyrauTe A0 ThbiCAYHbIX.

YcnosHaa sepoamHocmb

Ha avarpamme Jinepa nokasaHbl cobbiTua A U B B HEKOTOPOM CyYaliHOM 3KCnepumeHTe, B KoTopom 10
PaBHOBO3MOMHbIX 3/IeMEHTAPHbIX COBbITUM. DNIeMEHTapHble COBbLITMA MOKa3aHbl TOYKamu. Hanamte

P(B | A)—ycnOBHyro BEPOATHOCTb CO6bITUA B npu ycnosum A.

Ne12.

Ne13.

Ha pucyHKe nokasaHo AepeBO HEKOTOPOro C/yYalHOro skcnepumenTa. CobbiTMio A 61aronpuATCTBYIOT
3/IEMEHTapHble cobbiTMaA a, b, C, a cobbiTMio B 6naronpmaTcTByOT anemeHTapHble cobbitua b, ¢, d .

Haraure P(A| B)—yCHOBHyIO BEPOATHOCTb CO6bITUS A npu ycioBun B .
S

Pekypcuu

MepBbii YNeH NocaeA0BaTEIbHOCTM LiesiblX YMcen paBeH 0. KaxablM cneaytowmi YieH nocaeaoBaTelbHoCTH
¢ BepoatHocTblo P = 0,8 Ha eguHMLy 60/blue NpeaplAyLEro U C BEPOATHOCTbIO 1— P Ha eauHMuy

MeHbLLIe npeabiayliero. KakoBa BEpOATHOCTb TOr0, YTO KAKOM-TO Y/IEH 3TOM NOC/e10BaTEIbHOCTU OKaXKEeTCS
paseH -17?

MatemaTnkaOHNaMH
BALL OHJIAMH YYMTEb MATEMATHEM

www.mathcourse.ru



BukmopuHbl u mypHupbi

Ne14. B BMKTOpMHe y4yacTBylOT 5 KOMaHg. Bce KoMaHZbl pa3HOM CUJibl, M B KaX0M BCTPEYE BbIMIPbIBAET Ta
KOMaHZa, KoTopas cu/ibHee. B nepBom payHAe BCTpevatloTcs ABe C/yyaiHo Bbl6paHHble KomaHabl. Huubs
HeBO3MOXHa. [lpourpasluas KoMaHAa BblObIBaeT M3 BUKTOPUHbLI, @ N0GEAMBLUIAA UFPaeT Co CAeAYIOWNM
C/lyYarHO BbIGPaHHbIM CONEPHMKOM. M3BECTHO, YTO B NEPBbIX ABYX Urpax nobeamna komaHaa A. Kakosa
BEPOSATHOCTb TOr0, YTO 3Ta KOMaHAa BbIMIrpaeT TPeTuit payHa?

Ne15. TypHMP No HaCTONbHOMY TEHHMCY NPOBOAMUTCA MO OJIMMIMUIMCKOM CUCTEME: UIPOKMU C1yYarHbIM 06Pa3oM
pa3buBatoTCA Ha MrpoBble Napbl; NPOMIPaBLUMM B KaXKA0W Nape BbiGbIBaeT U3 TypHMpa. a nobeauTesb
BbIXOAMT B C/IeAyIOWMM Typ, rAe BCTpEYaeTCs Co CAeAytoWwmM NPOTUBHMKOM, KOTOPbIM onpeseseH
}pebuem. Bcero B TypHMpe yyacTByeT 8 MrpPOKOB, BCE OHM UIrpatoT OZMHAKOBO XOPOLLO, MO3TOMY B KaXKOM
BCTPeYe BEPOATHOCTb BbIMIPbIlLA M NOPaXeHUA Y Kaxaoro urpokos pasHa 0,5. Cpeau Urpokos ABa apyra -
MBaH 1 Anekcelt. KakoBa BEpOATHOCTb TOTO, YTO 3TMM ABOMM B KAKOM-TO Type NMpUAETCA CbirpaTb Apyr C
Apyrom?

Ne16. TypHWMp MO HAaCTONbHOMY TEHHWUCY NMPOBOAMTCSA MO OJIMMMUMCKOM CUCTEME B HECKOJIbKO TYPOB: €CJ/IM B Type
y4yacTBYeT YeTHOE YMC/I0 UFPOKOB, TO OHM Pa3BMBaOTCA HA CJ/lyYalHble UrpoBble Napbl. ECiM Urpokos
HEYETHO, TO C MOMOLLbIO KPeBMA BbIGUPAIOTCA MIPOBbIE Mapbl, a OAMH UFPOK OCcTaeTcs 6e3 napbl U He
yyacTByeT B Type. lpourpaBlumii B Kax oM nape (HU4YbA HEBO3MOXKHA) BbIGbIBAET M3 TYpHMPA, a
no6eamTenn 1 UrpoK 6e3 napbl, €CM OH €CTb, BbIXOAAT B CAEAYIOLMMA TYP, KOTOPbIM NMPOBOAMTCA MO TaKMM
e npaBmaam. Tak nNpoaosiKaeTca 4o TeX Mop, MoKa He OCTaHyTCA ABOE, KOTOpble MrpaloT MeXay Co60M
(bMHaNbHbIM TYp, TO €CTb NOC/IeAHIO NAPTHIO, KOTOpas BbiSBAAET nobeanTensa TypHMpa. Bcero B TypHupe
yyactByeT 10 UrpoKoB, BCE OHM MrpaloT 0AMHAKOBO XOPOLLO, NO3TOMY B KaX/0M BCTpeye BEPOATHOCTb
BbIMIPbILLIA W MOPaXKEHWA Y KaXKA0ro UrpokoBs paBHa 0,5. Cpean UrpokoB ABa Apyra - MBaH 1 Anekcen.
KakoBa BEpOATHOCTb TOrO, YTO 3TUM JBOMM B KAKOM-TO Type NpUAETCA CbirpaTb ApYr C APYrom?
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» PeweHue (npumepsbl) PasHble 3aga4m

3ada4u Ha npouyeHmbI

Ne1.  ArpocdmMpma 3aKynaeT KypuHble flLa B A4BYX AOMALLIHMX X03AMCTBaxX. 95% AuL M3 nepeoro
XO3SIMCTBA - AWLA BbICLIEM KaTEropuM, a U3 BTOPOro X035MCTBa - 55% AL, BbiCLUEM KaTeropmu.
Bcero BbiClLYH KaTeroputo noaydawT 75% auy. Halgute BeposaTHOCTb TOro, YTo AMLO,
KynJieHHoe Y 3TOoM arpogMpMbl, OKaXXeTcs M3 NepBoro Xo3AMCTBa.

Bceao Bobicweli kKamezopuu X X 1
Huu X:y, P:—:—:—:O’E)
| xo3aticmso X X+y 2x 2
0,95x
Il xozaticmeo y 0,55y BepoATHOCTb TOro, YTO KynaeHHoe AL B 3TOV
1+l X+Yy 0, 75(X + y) =0,95x% +0, 55y arpocmpme OKaXKeTCs M3 NEPBOro X035AMCTBa,
azpogupma paBHa 0,5.

Omesem: 0,5.

Ne2.  /lBe pabpHKM BbiNyCKalT OAMHAKOBbIE CTEK/a 419 aBTOMO6GMIIbHBIX hap. [NepBas dabpuka
BbiMycKaeT 45% 3Tux ctekon, BTopas - 55%. MNepBaa ¢abpurka BbinyckaeT 3% 6pakoBaHHbIX
cTekon, a BTopas - 1%. Hanaute BeposATHOCTb TOro, YTO C/IyHalHO KymnJleHHoe B MarasuHe
CTEKJ/I0 OKaXKeTcs 6paKoBaHHbIM.

MycTb BCero npomsseaeHo X cTékn ana dap. Mepsas dabpuka sbinyckaet 0,45X stux ctekn, a sTopas - 0,55X .
BpakoBaHHble cTexkna Ha nepsoit dabpure 0,03-0,45x =0,0135X, Ha BTOpO# dhabpuke -
0,01-0,55x =0,0055x . Bcero 6pakosaHHbIx cTékn ¢ asyx dabpuk 0,0134x +0,0055x =0,019x .

0,019x
BeposATHOCTb TOro, YTO CAYYaiHO KYNAEHHOE B MarasmMHe CTEK/I0 OKaXeTcs 6paKkoBaHHbiM, pasHa ——— = 0,019
X
Omsem: 0,019.
Ne3. Ha dabpuke Kepamuueckoi nocyabl 10% nponsBeAeHHbIX Tapesiok MMetoT gedekT. Mpu

KOHTpoOJle KayecTBa NpoAayKumm BbisiBnseTcs 80% pedeKTHbIX TapesioK. OcTa/ibHble TapesKu
nocTynatoT B npoAaxy. HalgmMre BepoATHOCTb TOro, YTO C/Ily4alHO BbiGpaHHas NpU NOKyMNKe
TapeJika He umeeT gedeKkTtoB. OTBET OKPYr/MTe A0 COTbIX.

MycTb BCero Npom3BoAMTCA Ha abpuke X Tapesok. M3 Hux umetot aedext 10% uam 0,1X, Toraa B npoaaxy
noctynatoT 90% Tapenok 6e3 aedekta uam 0,9X . Mpu KoHTpone kauecTsa NPOAYKLUMM BbiABAAETCA TONbKO 80%
AedeKTHbIX Tapenok, 3HaumuT, 20% fedeKTHbIX TapenokK yraeT B npogaxy, a mmenHo, 0,2-0,1x =0,02X . Takum
o6pa3om, B npoaaxy noctynaet 0,9X tapenok 6e3 gedekta n 0,02X c aedexktom. Bcero noctynmno B npoaaxy

0.9x :fzo,gzs___zo,gs. Omsem:0,98.
0,92x 46

0,92X Tapenok. BepoaTHOCTb KynuTb TapesiKy 6e3 aedekTa

Ne4. B ropoae 46% B3pocsioro HacesnieHMsA - My*K4YuHbl. [leHcMoHepbl cocTaBnawT 7,7% B3pocaoro
HaceneHUA, NpUYEM A0NA NEHCUOHEPOB CpeaM }eHWmH paBHa 10%. [na coumonorMyeckoro onpoca
BblGpaH C/aly4alHbIM 06pa3oM My}K4YMHA, MPOXKMBAOLWMI B 3TOM ropoge. Hanaute BepoAaTHOCTb
co6bITHA "BbIGPAHHbIM MY)KYMHA ABNAETCA NEHCMOHEPOM”.

MycTb B ropoae Bcero X xmurenen, torga MyxumnH - 0,46X ; a skernwmn - 0,54X . NMencrnonepos 0,077X , a eHwmH
cpeam neHcuonepos - 0,1-0,54x =0,054X . Nencronepos cpeam myskumn 0,077Xx —0,054x =0,023X . Torpa
0,023x

BEPOATHOCTb COBbITMA "BbIBPAHHbIN MY}KYMHA ABAAETCA NEHCMOHEPOM' paBHa 0.46x =0,05. Omsem: 0,05.
X
k)
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Mpu noao3peHnn Ha HaIMuMe HeKoToporo 3abosieBaHMA NnauMeHTa oTnpasaalT Ha MNUP-tect. Ecan
3a6oneBaHMe AeMCTBUTEJIbHO eCTb, TO TEeCT NoATBeprKAaaeT ero B 86% cay4vaeB. Ecan 3a6oneBaHus
HeT, TO TeCT BbiABNAAET OTCYTCTBME 3ab60sieBaHMA B cpeaHeM B 94% cny4aeB. U3BeCTHO, YTO B cpegHEM
TECT OKa3blBAa€TCA NOJIOXKMUTE/bHLIM Y 10% NauneHTOB, HanpaB/IeHHbIX Ha TecTMpoBaHue. MNpu
o06cie,0BaHMM HEKOTOPOro NnauueHTa Bpay Hanpaeua ero Ha MNLUP-TecT, KoTopbii oKasascs
NoJioXkuTeibHbIM. KakoBa BepOSITHOCTb TOro, YTO MaLMEHT AEMCTBMTENbHO MMEET 3TO 3a6osieBaHue?

MycTb X —4MCNO 6ONbHBIX NALMEHTOB M Y —YMC/I0 340POBbIX. TOrAa MMEeTCs BCero (X+ y) naumeHToB. O6llee

YMcao no

60J1bHbIX

NnoxutenbHblx MNLP-TecToB Mo yc/ioBMio paBHO 0,1(X+ y) , u3 Kotopbix 0,86X TecToB nogTBepkAaeTca y

n 0,06y nonoxutenbHbIX TECTOB Y 340POBbIX MauueHToB. Toraa
0,1(x+y)=0,86x+0,06y; 0,1y—0,06y=0,86x—0,1x; y=19x

BepoAaTHOCTb TOro, YTo NonoxuTeNbHbIM MLP-TecT 6bln B3AT Yy 60/IbHOrO NauMeHTa, paBHa

0,86x 0,86x _0,86x _ 0,43. Omsem: 0,43.

0,1(x+y) 0I(x+19x)  2x

Ne6*.

Myctb X

Tpu TexHosiorMyeckue IMHUK BbINOJHAIOT Pa3/IMB U YNAKOBKY B GYTbIIKM ra3MpoBaHHOM BOAbl
«MuHepanbHana». MepBasa nMHUA faeT 4% 6paKka, U ee 3arpyawT Ha 20% o6beMa NpomMsBoACTBa
rasMpoBaHHOM BoAbl. BTopasa inHMAa gaet 2% 6paKa, U ee 3arpyxaloT Ha 30% o6bema NpoM3BoACTBa
rasMpoBaHHOM BoAbl. TpeTba NIMHMA, caMan cOBpeMeHHas, gaeTt 1% 6paka, U ee 3arpyarT Ha 50%
o6bema Npou3BOACTBA rasMpoBaHHOM Boabl. KakoBa BepOATHOCTb TOrO, YTO C/lyHalHO B3ATas B
BbINyLLEHHOM NapTuM 6y TblJIKa BoAbl «MUHepasibHaA» OKaxeTcs 6pakoBaHHOM?

6yTbIJ'IOK BOAbl - 3TO BbiNyWE€HHaA NapTUA.

JIvHUA

3arpysKka bpak B % bpak (B Kosn4ecTee 6yTbIJIOK)

0,2x 4%=0,04 0,04-0,2x=0,008x

0,3x 2%=0,02 0,02-0,3x=0,006x

0,5x 1%=0,01 0,01.0,5x=0,005x

Bcero 6pakoBaHHbIx 6yTbinok B naptun 0,008x+0,006x+0,005x=0,019x.

0,019x

BepoATHOCTb B3ATb 6pakoBaHHy0 6yTbinKy pasHa P=———=0,019. Omsem: 0,019.

X

No7%*.

Ha AByX IMHMAX BbINyCKalOT OgMHAKOBbIe siamnbl. [epBas IMHUA BbiNyCcKaeT B TPU pasa 6osblue
Jlamn, YeM BTOpas, HO BEPOATHOCTb 6paKka Ha nNepBoM IMHMKM paBHa 0,1, a Ha BTopoi 0,06. Bce
Jlamnbl NOCTYyNalT Ha cKnag. Hangmte BepoATHOCTb TOro, YTO C/Iy4anHO BbiGpaHHas laMna Ha
CKNlafie oKaxkeTcsA He 6pakosaHHoU.

MycTb Ha BTOPOM IMHMM BbINYCKAKOT X J1aMr, TOr4a Ha NepBoi IMHUM BbINYCKAKT 3X laMn. 3HA4YMT, BCEro Ha
cknag noctynaloT 3X+X=4X namn. Koamuectso 6pakoBaHHbIx namn Ha nepsor imHum 0,1-3x=0,3X, a Ha

BTOpOM

Nlamny paBHa

mmHmn - 0,06X . Beero 6pakoBaHHbix namn 0,3X+0,06X =0,36X . BepoAaTHOCTb BbiGpaTh 6pakoBaHHYHO

!

X
=0,09. Torga BepoATHOCTb NPOTMBOMNOJIONKHOIO COBLITUSA «BblGPaTh HE 6PAKOBAHHYIO NAMMy>

pasHa 1-0,09=0,91. Omsem: 0,91.
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BbivyucneHue sepoamHocmeli ¢ NOMoOWbio KOM6UHamMopHoU popMy /bl

Ne8*. M3 10 6uneToB 2 ABAATCA BbIMrpbilWwHbIM. Hayrag 6epyT 4 6uneta. Haiaure BepoATHOCTb TOro, YTO
cpeAM HUX OKaXXeTCA POBHO OJMH BbIUIPbIlHbIM. OTBET OKPYr/iMTe A0 COTbIX.

100 617-8-9:10 7-8-9-10

1) Bcero cnoco6oB Bbi6paTh 4 6uneta us 10: Cfo = = = =210.
41(10-4)! 41-6! 2-3-4
2!
2) C; =m =2 — 4nCNo CrnocoboB BbIGPaTh 1 BbIMMPLILIHbIA GUNET U3 2-X MMEIOLLIMXCS.
8! 5.6-7-8 6-7-8
3) c? = = =56 —4mco cnoco6oB BbIGPaTh 3 NPOMIPbILLIHLIX 6GMieTa U3 8.

“"3(8-3) 3151 23

4) bnaronpMATHOE YMC/I0 CNOCO6OB BbI6GPaTb OJMH BbIMIPbILLHbINA U TPU NPOUIPbILLHBLIX 6uieTa 2-56=112 .

112 56
BepoATHOCTb TaKoro CobbITUA —— = E ~0,533..~0,53. Omsem: 0,53.
Ne9. CTpenokK ctpensaeTt B TUpe NO BOCbMM OAMHAKOBbIM MULLEHAM. BepoATHOCTb NonacTb B KaXKAyHo

MMLLEHDb MPU KaXXAOoM BbICTpeJie ogHa M Ta Ke. YTobbl C6UTb BCE BOCEMb MULLEHEH, CTPEJIKY
notpe6osasnocb 9 BbicTpesioB. KakoBa BEPOATHOCTb, YTO CPeAM NEPBbIX NATU BbICTPE/IOB XOTA Obl
OAMH npomax?

Ha 9 BbicTpenoB npmxoamTca 8 nonagaHui 1 1 npomax. MoCKoAbKy CTpesiKy NoTpe6oBanoch 9 BbICTPE/OB, YTO6LI
nopasuTb BCe 8 MULIEHEMN, TO 9-1 BbICTPE - 3To nonagaHue. OnpeAesMMm CKOJIbKO BCEro BApUAHTOB TOr0, Kak
MOryT coyeTaTtbca 1 npomax (-) M 7 nonagaHui (+) B MMLLEHb NPU 8 BbICTPENAX, HAMIPUMEP, (++-+++++, +++++++-

1 nmpomax 8| 7'8
nT. A.)- N :CBBEICTPBHOB =M ZT -

Mo ycnoBuio, cpeau NepBbiX NATU BbICTPEIOB 6bin XOTA 6b1 1 MpomMax. Onpeaennm KoIM4YecTBo TakMx
61aronpUATHBIX COBLITHH.
MepBbiMKM NATHIO BLICTPEAMM NOpasua 4 MULIEHU 1 1 MPoMax, Ha cnefyoliue TpU BbicTpena 3 nonagaHus.

o 1 3 5! 41.5

Hanpumep, + + + + — + + + . Bcero takux KombuHaumn C; - C; = = =5.
T A — o ° 7 1 (5-1) 41
Tlopa3sui 4 MunieHeit nepBsIMU 3 TONAAHUS HA " " "

msrhio eicTpenami: Ca "P™ 3 pricrpena: C3

Toraa Ko/IM4ecTBo COBbITUM, 6NAronpUATHBIX COBLITUIO A "cpeay nepBbiX NATHU BbICTPEIOB XOTA 6bl 0AMH NpomMax”

pasHo N (A) =5.

5
M BEpPOATHOCTb TAKOrO COBbLITUA paBHa P(A) = N = 3 =0,625. Omsem: 0,625.

Ne10. YT106bl 3a6pOCUTD LIECTb MAYEN B KOP3UHY Ha TPEHUPOBKe, 6ackeT60aMCTy noTpe6oBasiochb 10
6pocKoB. CuMTas, YTO BepOATHOCTb NOMNajaHMa B KOP3MHY NMPU KaXXA0M 6pocKe ofHa U Ta ke,
HanMAMTe BEpOATHOCTb TOr0, YTO NPU NepBbiX YeTbipex 6GpocKax 6acKeT60MCT nonas B KOP3UHY
He 60n1ee ogHoro pasa. PesynbTaTt OKpyr/MTe A0 ThICAYHBIX.

Ha 10 6pocKoB npuxoautca 6 nonagaHui 1 4 npoMaxa. YumtbiBas, 4to 10-1 6pocoK - 3To nonagaHue, To

onpefieNIMM CKOJIbKO BCEro BapMaHTOB TOro, Kak MOTyT codeTaTbcs 4 npoMaxa (-) M 5 nonagaHui (+) npm 9

OPOCKaXx, HAMPUMEP (---++++-+ ++-++-+-- U T. A.)

 imowma 91 516.7.8.9

N = C96 OCKOB - =126.
P 4!-(9—4)! 51.2.3-4

Mo ycnosuio, Npu NepBbIX YeTbipex 6pOCKax 6acKkeTOo0MCT nonasa B KOP3MHY He 6os1iee ogHoro pasa. Onpeaenvm

KOJIMYECTBO TaKUX 61aronpUATHBIX COBbITHM.

1) Cpeam nepBbiX YETbIPEX BbICTPEJIOB HE ObII0 HA OAHOMO NonaZaHusa, Ha caeayolme nNATb 6POCKoB - 5

I'IOI'Ia,CI,aHMl:i. Takas I-(OM6I4HaLIMFI BO3MOXHa To/IbkKOOAHa: — — — — + + + + +

4 npomaxa 5 nonaianuit

2) Mpu nepBbIX YeTbipex 6pockax 1 nonagaHuWe 1 3 NpoMaxa, Npu caeayLmx NAaTn 6pockax 1 npomax mn 4
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nonajaHua. Hanpumep, - — + - + + + - +
%r_l %/—J
Ilepsbie 4 OGpocka - Crnenyromue 5 6pockoB -
3 mpomaxa u 1 nonaganue: Cg’ 1 mpomax ¥ 4 nonajaHus: Cé
41 5!
1 - -
Bcero Takux sapuanTos C. -Cp = - =4.5=20.
31(4-3)! (5-1)!

Toraa Ko/iM4yecTBo CobbITUM, 61aronpUATHBIX COBbITUIO A "MPU NepBbIX YeTblpex 6pocKax 6acKeT60IMCT nonas B
KOp3uHy He 6onee oaHoro pasa” paHo N (A)=1+20=21.

M BEpOATHOCTb TAKOro CO6bITUA paBHa P (A) =

Ne11.

N(A) 21 67,
N 126

YcnosHaa sepoamHocmb

Omsem: 0,167.

Ha auarpamme 3inepa nokasaHbl co6biTa A U B B HEKOTOPOM C/ly4alHOM 3KCNepUMeEHTe, B

KoTOpoM 10 paBHOBO3MOXHbIX 3/IeMEHTAPHbIX COBLITUM. DNeMeHTapHble cO6bITUA NOKa3aHbI

TOuKamu. Hamgure P(B | A)—ycnOBHylo BEPOATHOCTb cO6bITMA B npu ycnosun A.

P(BlA):P(AmB)

5
P(A) = E_ Bcero 10 co6bITUM, U3 HUX 5 cOBbITMM A .

W - BEPOATHOCTb CO6bITMA B, npu ycioBum, 4To NpomsoLwsio cobbite A.

E— Bcero 10 coBbITUM, U3 HUX 2 COBLITHSA ABNAIOTCA NepeceyeHne cobbitii A u B.

Omsem: 0,4.

Ha pucyHKe noKasaHo AepeBo HEKOTOPOro C/ly4amHoro sKcnepumeHTa. Cobbituio A

61aronpUATCTBYIOT 3/IeMeHTapHble cobbiTia a, b, C, a cobbiTuio B 6naronpuatcreyior

3neMeHTapHble cobbiTna b, c, d . Hangure P(A| B)—yCHOBHyIO BEPOATHOCTb CO6bITUA A npu

P(ANB)=2
P(BIA)=2:2-2_04
1010 5
Ne12.
ycnoeumn B.
MatemaTnkaOHNaMH
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P(ANB)
P(B)
B) 0,4-0,5+0,6-0,4+0,6-0,6 =0,8- sBepoatHocTb cobbiTHa B .
AN ) 0,4-0,5+0,6-0,4=0,44 - sepoaTHoCTb NepeceyeHns AByx cobbiTit A 1 B.
A|B)= P(ANnB) _ 0,44
P(B) 0.8

- BEPOATHOCTb Co6bITHA A, npu1 ycnosmmn, 4To NpomM3oLno co6biTHe B.

P(A|B)=

o

=0,55. Omsem: 0,55.

(
P(
P(AN
(Al

Pekypcuu

Ne13. [epBbii YaeH NocnefoBaTe/IbHOCTH LenbixX Ymcen paseH 0. Kaxkabii chepylowmi YieH
nocnepoBaTeNbHOCTH € BepoAaTHocTbio P = 0,8 Ha eauHMLY Gosblie NpeablAyLEro U C

BEPOATHOCTbIO 1— P Ha eAMHULY MeHblue npeabiayuiero. KakoBa BEpOATHOCTb TOrO, YTO KaKOM-TO
YJieH 3TOM NoCNe0BaTe/IbHOCTM OKaXKeTcA paseH -17

Myctb P0 — BEPOATHOCTb NONacTb B TOYKY (-1), €C/IM BHaYane Mbl

HaxoAuamnchb B Touke 0.
Tak Kak 13 Toukun 0 MOXKHO NoMTH BBEPX C BeposaTHocTbio P = 0,8 i

nnu BHM3 ¢ BepoaTHocTblo =1—p=1-0,8=0,2 1 311 cobbITHA
HecoBMecTHbl, TO P, =0+ p- P, , rae P, —BepoatHocTb nonacts B
TOYKY (-1), HAX04ACb B TOYKe 1.

Tak Kak P —3T0 dakTMUecKn BepOATHOCTb M3 JaHHOM HayasIbHOI
TOYKM AOCTUIHYTb TOUKY Ha eAuHHLY Huxe, To P =P,-P, =P/ .
Torpa nonyymMm ypaBHeHUe

R=0+p-R
P0:q+p-P02 &
p-POZ—P0+q:O

0,8-P2—P,+0,2=0
D=1-4.0,8-0,2=0,36

1+0,6
PO :1’—6' PO :1 PO 20,25

Yuuteisas, yto By <1, nonyumm P, =0,25. Omsem: 0,25.

BukmopuHbl u mypHupbli

Ne14. B BMKTOpMHe y4acTBYHOT 5 KOMaHA. Bce KoMaHAbl pa3HOM CHJIbI, U B KaXKA0M BCTpPeYe BbIMrpbiBaeT Ta
KOMaHAa, KoTopas cu/ibHee. B nepBoM payHge BCTpeyalTcs ABe C/ly4alHo BbiGpaHHble KOMaHAbI.
HuybAa HeBo3MmoKHa. lMpourpasluas KomaHga BbiObIBaeT U3 BUKTOPUHbI, a No6egMBluas MrpaeT co
c/leAyoLWKUM C1y4aiHO BbIGpaHHbIM CONEPHUKOM. M3BeCTHO, YTO B NepBbIX ABYX Mrpax no6eauna
KomaHaa A. KakoBa BepoATHOCTb TOro, YTO 3Ta KOMaHAA BbIMrpaeT TpPeTui payHA?

Bcero 5 KomaHz, B ABYyX Urpax KomaHza A BbiMrpana. BeposatHocTb no6eamTtb B 3-0M payHae

Konnuyectso payHa0B KonnyecTBo KOMaHA, BepoAaTHOCTb TOro, 4to BepoaTHOCTb TOro, 4YTO
(1rp) NMPUHABLUMX y4YacTme KoMaHza A npourpaet KoMaHzZa A Bbivrpaet
2 3 (cpeau HUX ecCTb A)
3 3(cpean HUx ecTb A) +1 1 1 3
(6onee cunbHas) =4 — 1-—=—=0,75
4 4
Omsem: 0,75.
MatematnkaOHNanH
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Bcero 15 komaHza, B BOCbMM Urpax KoMaHaa A Bbiurpana. BepoatHocTb nobeautb B 9-oM payHae

Konnuyectso payHAOB

KonmyecTBo KoMaHa,

BepOFITHOCTb TOro, 4To

BGPOFITHOCTb TOro, 4t1o

(1rp) NPUHABLUMX yYacTme KoMaHZa A npourpaet KomMaHza A Bbivrpaet
8 9 (cpeam HUX ecTb A)
9 9(cpeau Hux ecTb A) +1 1 1 9 0.9
6onee cunbHan) =10 — ——=—=\,
( ) 10 10 10

B N wurpax KomaHza A BbiMrpasa. BepoaTHocTb nobeamTb

B N+1-om payHae

Konnyectso payHa0B

KonunyecTtBo KOMaHA,

BepoATHOCTb TOro, 4TO

BepoATHOCTb TOro, 4YTo

(urp) NPUHABLLIMX yyacTue KomaHza A npourpaeT KoMaHza A BbiMrpaeT
n N+1 (cpeamn HMx ecTb A)
n+1 N+1 (cpean HMx ecTb A) 1 1 1 n+l
+1 (6onee cuNbHaA) = m _m - m
=n+2

Ne15. TypHMp NO HaCTO/IbHOMY TEHHUCY NMPOBOAMUTCSA MO OJIMMMUICKOM CUCTEME: UFPOKU CITyHaMHbIM
o6pa3om pa36bMBalOTCA Ha MrPoBble Mapbl; NPOMIpaBLUMI B KaXKA,0M Nape Bbl6blBaeT U3 TYpHUPA, a
no6eamrtesib BbIXOAUT B CaeAyolWMI Typ, F4e BCTPeYaeTCa CO C/ie4YoWMM NPOTUBHUKOM, KOTOpPbIM
onpegeneH xpebuem. Bcero B TypHMpe y4acTByeT 8 UrpoKoB, BCE OHM MrpaloT O4MHAKOBO XOPOLLO,
NO3TOMY B Ka)KAOM BCTpeUye BEPOATHOCTb BbIMIpbIlla U MNOPaXXeHUA Y KaXKA0ro Mrpokos paeHa 0,5.
Cpeay UrpoKoB aBa gpyra - MBaH u Anekcei. KakoBa BepOATHOCTb TOro, YTO 3TMUM ABOMM B KAKOM-TO
Type npuaeTca cbirpaTbh 4pYr € APYrom?

MycTb B TYPHMPE MO OJIMMIMUIMCKOM CMCTEME YHaCTBYIOT N MIrpoKoB, Torga npoBoaMTcs N—1 urpa. Pas6utb

n(n-1)

MrPOKOB Ha NPOM3BO/IbHbIE Napbl MOXHO K = cnoco6amu. Jns Kaxaoro TypHMpa NOCTPOUM LEPEBO Mrp, B

BEPLUMHAX KOTOPOro YKaXXeM MMEHA [BYX BCTPETMBLUMXCA B COOTBETCTBYIOLLEN Mrpe UrPOKoB. Jlio6as napa MrpoKos
B TYPHMPE MOXET CbirpaTtb ApYyr C APYroM He 60/iblue 04HOro pasa. Boibepem oauH 13 TypHMPOB. PaccMoTpum
CO6bITHE, COCTOALLEE B TOM, YTO ABOE Hanepes Bbl6paHHbIX MFPOKOB BCTPETM/IMCH B NMEPBOM Mrpe NepBoro Typa.

_2
n(n-1)

Ao I'IOC}'Ie,D,Hel‘;i urpbl N —1-1 Urpbl nNocnegHero Typa. ITH COObITUSA pPaBHOBEPOATHbI U HECOBMECTUMbI, a NMO3TOMY

1 2 2
MCKOMas BEPOATHOCTb MX CyMmbl paHa (N —1)- i (n-1) ————=-

n(n-1) n’

BeposTHOCTb 3TOro CO6bLITUA paBHA — , TO €CTb . Bbi6rpaeM BTOpYIO Urpy NEpPBOro Typa, TPETbIO U T. 4.

=0,25. Omsem: 0,25.

1
4

Ne16. TypHMp MO HACTOJIbHOMY TEHHUCY NPOBOAMTCA MO OJIMMMMIMCKOM CUCTEME B HECKOJ/IbKO TYpPOB: €C/IM B
Type y4acTByeT YeTHOE YMCJI0O UTPOKOB, TO OHM pa36MBAOTCA HA C/lyyYalHble UrpoBble napbl. Ecam
MIrpOKOB HEYETHO, TO C MOMOLLbIO }Kpe6usa Bbi6MpaOTCA UrpoBbie Napbl, a OAUH UrPOK ocTaeTcA 6e3
napbl M He y4acTByeT B Type. [lpourpaswmi1 B KaxkaoM nape (HM4bA HEBO3MOXKHA) BbiObIBaeT U3
TYPHUpa, a nobeuTenn n UrpokK 6e3 napbl, €C/IM OH eCTb, BbIXOAAT B C/IeAYIOWMI Typ, KOTOpPbIM
NPOBOAMTCA MO TaKMM e NnpaBusiaM. Tak NpogosixkaeTca Ao TeX Nop, NoKa He oCcTaHyTCcA fBoe,
KOTOpble UrpalT Mexay cob6oi MHANbHBIN Typ, TO eCTb NOC/IeAHIO NApTHIO, KOTOpas BbiABAAET
no6eautena TypHupa. Bcero B TypHMpe yyactByeT 10 UrpoOKOB, BCE€ OHU MrpaldT O4MHAKOBO XOPOLUO,
NO3TOMY B KaXXA0M BCTpeye BEPOATHOCTb BbIMIPbilla U NOPaXKeHUA Y KaXKA0ro MrpoKoB paBHa 0,5.
Cpepgu urpoKkos gBa gpyra - MBaH u Anekcen. KakoBa BeposAITHOCTb TOr0, YTO 3TUM 4BOMM B KaKOM-TO
Type NpuaeTca cbirpaTb APYr C APYroM?

B Ka)K4oM MmaTye Bbl6blBAa€T OAMH MIPOK, MOSTOMY COCTOMTCA POBHO 9 Mrp. PacCMOTPUM CJlyYalHbI SKCMEPUMEHT,
KOTOPbIM COCTOMT B C/ly4aMHOM BblGOpE OAHOM Napbl, @ MMEHHO - Mapbl, KyJa BOMAYT [Ba HalIMX UrpoKa. To ecTb
Mbl He 06pallaeM HUKAKOro BHMMAHUA Ha XOZ TypHMPa, a NpOCTO BbiGUMpaem NOAMHOMXKECTBA MHOXKECTBA nap. Bcero

n(n-1) 10-9
2 2

B 3KcnepumenTe K = = 45 paBHOBO3MOXHbIX 3/IEMEHTapPHbIX COBbITUI (Nap), a cobbITUIO “"napa

9
MBaH-ANeKceln oKaXKeTCsa Cpeam CbirpaHHbIX”, 6aaronpuaTcTByloT 9 u3 HMx. CnegosatenbHo, nonyumm — =0,2.

Omsem: 0,2.
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Tecm

Ne1.

10

Pa3Hble 3agaum

3ada4yu Ha npoyeHmMbI

ArpocdupMa 3aKynaeT KypuHble Alla B ABYX AOMaLUHMX X03AMcTBax. 60% AWl U3 NepBOro Xo3AMmCTBa -
AMLUa BbICLIENM KaTeropum, a M3 BTOPOro xo3amcTea - 30% AuL, BbiCLIEN KaTeropun. Bcero Boiciuyto
KaTeropuio nosiyyaet 45% auu. Halamre BepoATHOCTb TOro, YTO SAMLIO, KYMNJIEHHOE Y 3TOM arpodUpMbl,
OKaKeTcsa M3 NepBoro Xo3aMcTea.

No2.

JlBe habpuKM BbIMYCKAOT 0AMHAKOBbIE CTEK/IA A8 aBTOMOOU/IbHBIX dap. MNepBas dabpuka BbinycKkaeT 40%
3TUX cTeKon, BTopas - 60%. MepBas dabpuka BbinycKaeT 1% 6pakoBaHHbIX CTEKO/, a BTopas - 2%. Hanaute
BEPOATHOCTb TOF0O, YTO CJIY4aMHO KYMJIEHHOE B MarasmHe CTEKJIO OKaXKeTca 6e3 6paka.

Ne3.

Ha dabpurke Kepamuueckor nocyasl 20% nponsseaeHHbIX N1an umetloT aedeKT. MNpu KoOHTposie KayecTBa
npoayKkumm Boisensetca 90% aedekTHbIX nuan. OcTasibHble NMasbl NOCTYNaloT B Npoaaxy. Hanaute
BEPOATHOCTb TOrO, YTO C/IyYalHO Bbi6paHHaA Npum MOKyMnKe nuana He MMeeT aedeKkToB. OTBET OKpyriuTe
J10 COTbIX.

B ropose 44% B3poCnoro HaceNeHus - MyUuHbl. [leHcuoHepbl cocTaBnAT 14,4% B3pOCa0Oro HaceneHus,
npuyeM A0J1A MEHCMOHEPOB CpeaM KeHWmMH paBHa 10%. [na coumMonormyeckoro onpoca Bbi6paH
CNyYarHbIM 06Pa30M MYXKUMHA, NMPOXKMBAIOLMI B 3TOM ropoge. HaranTte BeposTHOCTb COBbITHS
"BblI6paHHbIM MYKYMHA ABNSETCA NEHCMOHEPOM”.

Ne5.

Mp1 noao3peHMM Ha HaZIMuMe HEKOTOPOro 3a6osieBaHUsA NaumeHTa oTnpasaaT Ha MUP-Tect. Ecam
3a60/1eBaHNE AENCTBUTENIBHO ECTb, TO TECT NOATBEPKAAET ero B 91% cnydyaeB. Ecnm 3a6oseBaHMA HeET,
TO TECT BbISIB/ISET OTCYTCTBUE 3a60/1€BaHMA B cpegHemM B 93% ciydvaeB. M3BeCTHO, YTO B cpegHeM TecT
OKasblBaeTCA NONOXUTENbHBbIM Yy 10% nauneHToB, HanpaB/IEHHbIX HA TeCTUpoBaHue. Npu ob6ciesoBaHUK
HEKOTOpOro nauMeHTa Bpad Hanpaem ero Ha MLUP-TecT, KoTopblli OKasancs nosoxuTesbHbiM. KakoBa
BEPOSATHOCTb TOT0, YTO MALMEHT AEMCTBUTE/IbHO UMEET 3TO 3a60/1eBaHME?

Ne6*.

TpU TEXHONOTMYECKME SIMHUM BbINOJIHAIOT PA3/IMB U YNAKOBKY B 6YTbIIKM rasMpoBaHHOM BOAbI
«MuHepanbHasa~». MepBas MHUA JaeT 5% 6paka, 1 ee 3arpy:KatoT Ha 20% o6beMa NpoU3BOACTBa
rasuMpoBaHHOM BoJbl. Bropasa nnHua aaet 2% 6paka, 1 ee 3arpyKatoT Ha 30% o6bema Npomn3BoACTBa
rasuMpoBaHHOM Bobl. TPETbA IMHUA, Caman COBPEMEHHas, AaeT 1% 6paKa, 1 ee 3arpyxaloT Ha 50%
o6bema Npou3BOACTBA ra3MpoBaHHOM BoAbl. KakoBa BEPOATHOCTb TOr0, YTO C/y4aMHO B3ATadA B
BbIMYLEHHOM NapTuM ByTblJIKA BOoAbl «<MUHEpasIbHas» OKaxKeTca 6pakoBaHHOM?

Ne7*.

Ne8*.

Ha AByX NMHMAX BbINyCKalOT 0AMHAKOBbIE NaMmribl. [lepBas IMHMA BbiNyCKaeT B ABa pa3a 60Jiblue famn,
yem BTOpas, HO BEPOATHOCTb GpaKa Ha nepeoi MHKMKM paBHa 0,1, a Ha BTopor 0,04. Bce namnbi
NoCTynatloT Ha CKAag. HanamTe BEpoATHOCTb TOro, YTO C/Iy4YaMHO BbiIGpaHHAA Jlamna Ha CK/IaJe OKaxeTcs
He 6paKoBaHHOM.

Bbl4yucneHue sepoamHocmeli ¢ NOMOWb0 KOMOUHamMopHoU popMy /bl

M3 10 6MneToB 2 ABNAIOTCA BbIMIpbIlWHbIM. Hayrag 6epyT 3 6uneta. Hanaute BepoATHOCTb TOFO, YTO Cpeam
HMX XOTA 6bl OAUH OKAXKETCA BbIMIPbIWHLIM. OTBET OKPYr/UTE 4O COTbIX.

CTpenok cTtpenseTt B TMpe N0 BOCbMM OAMHAKOBbIM MULLEHAM. BEpOSTHOCTb NONACTb B KaXKAYyl0 MULLEHD
MpY KaxKaoM BbICTpesie 0JHa M Ta Xe. YTo6bl COUTb BCE BOCEMb MULLIEHEN, CTpesIKY noTpe6oBasioch 11
BbiCTpesioB. KakoBa BEpOATHOCTb TOr0, YTO NEPBbIMU NATbIO BbICTPE/IAMM CTPENOK COM XOTA Bbl YeTbIpe
MMLLIEHNU?

Ne10.

MaTe

Ha mcnbiTaHnAx po6oT A0/I)KEH HAMTHM U BbIAATb CO CKAaJa AEBATb Pa3/IMYHbIX YNAKOBOK C TOBapoMm. Ha 1o,
YTOGbI HaMTM BCE AEBATb YNAKOBOK, po6oTy notTpe6oBasioch 11 nonbiTok. CumTasn, 4To BEPOATHOCTb
YCMeLIHOro NOMCKa NMpU Kax/A0M NorMbITKE 04HA M Ta e, HanAMTEe BEPOATHOCTb TOr0, YTO CPeam nepBbIxX
MATU NOMbITOK 6bI/10 XOTA 6bl ABE HEYAAYHbIX. Pe3ynbTaT OKpyrimMTe Ao ThICAYHbIX.
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Ne11.

11

YcnosHaa BepoAmHOCmMb

Ha guarpamme diinepa nokasaHbl cobbiTs A M B B HEKOTOPOM Cly4YaiiHOM 3KCNepuMMEHTe, B KoTopom 10
PaBHOBO3MOXHbIX 3/IeMEHTapPHbIX COBbITUI. dNEeMeHTapHble COBLITUA NOKa3aHbl TOYKamu. Haklaute

P(B | A)—ycnOBHyro BEPOATHOCTb CO6bITMA B npu ycnosmmn A.

Ne12.

Ne13.

Ne14.

Ha p1CcyHKe noKa3aHo IepeBO HEKOTOPOro C/Iy4alHOro aKcrnepmumeHTa. CobbiTio A 61aronpuaTCTBYIOT
3/IeMeHTapHble cobbiTma a, b, C, a cobbiTMio B 61aronpuATCTBYIOT 3/1eMeHTapHble cobbitma b, ¢, d .

Hangure P(A| B)—ycnOBHyro BEPOATHOCTb CO6bITUA A npu ycioBun B .

Pekypcuu

MepBbii YNEH NOCAeA0BaTEILHOCTM LiesibiX YMcen paBeH 0. Kaxabli cneayowmi YieH nocaen0BaTelbHOCTH
C BEpPOATHOCTbIO P = E Ha euHULY 60/blue NpeAblAYLIEro 1 C BEPOATHOCTbIO 1— P Ha euHULY MeHblue

npeabiayLiero. KakoBa BEPOATHOCTb TOro, 4TO KaKOM-TO Y/IEeH 3TOM nocsenoBate/ibHOCTHU OKa*KeTCA paBEH
-1?

BukmopuHbl u mypHupbli

B BMKTOpPMHE Yy4acTBYIOT 6 KOMaHZ. Bce KoOMaHZbl pa3HOM CUJIbl, M B KaX0M BCTPeYE BbIMIPbIBAET Ta
KOMaHZa, KoTopas cu/ibHee. B nepBom payHAe BCTpevatoTcs ABe C/ly4aiHo BbiGpaHHbIe KOMaHAbl. Huubs
HeBO3MOKHa. MpourpaBluas KOMaHAa Bbl6bIBAaET M3 BUKTOPMHDI, @ NOGEAMBLLAA UFPAET CO CAEAYIOWMM
CJly4aMHO BbIGPaHHbIM COMEPHMKOM. M3BECTHO, YTO B MEPBbIX TpeX Mrpax nobeamna komaHza A. Kakoea
BEPOATHOCTb TOrO, YTO 3Ta KOMaHAa BbIMIpaeT YeTBepTbiid payHA.

Ne15.

TYPHUP MO HACTO/IbHOMY TEHHMCY NPOBOAMTCA MO OJIMMIMIMCKOM CUCTEME: UFPOKM CayYalHbIM 06pa3oM
pa3bMBatlOTCA Ha UrPOBbIE Napbl; NPOMIpaBLUMI B KaXKAOM Nape BbiGbIBAET M3 TypHMPA. a nobeauTtenb
BbIXOAMT B CIeAYIOWMI TYp, rAe BCTPEYAeTCA CO CNeAYIOUMM NPOTUBHMKOM, KOTOPbIM onpeaeneH
)pebreM. Bcero B TypHMpe yyacTByeT 32 UrpoKa, BCE OHU MIrpatoT OIMHAKOBO XOPOLLO, MO3TOMY B KaX /oM
BCTpeYe BEPOATHOCTb BbIMIPbILIA M MOPAXKEHUSA Y KaXKAoro MrpokoB paeHa 0,5. Cpean MrpoKoB ABa Apyra -
MBaH 1 Anekcelt. KakoBa BEpOATHOCTb TOr0, YTO 3TMM [BOMM B KaKOM-TO Type MpMAEeTCA CbirpaTb ApYr C

Apyrom?
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Ne16. TypHMpP NO HACTOJIbHOMY TEHHMCY MPOBOAMTCS MO OJIMMIUMCKOM CUCTEME B HECKOJIbKO TYPOB: €C/IU B Type
y4yacTBYeT YeTHOE YMCJ/I0 UFPOKOB, TO OHM Pa3bMBalOTCA Ha Cy4YalHble UrpoBble napbl. ECiu nrpokos
HeYyeTHO, TO C MOMOLLbIO }KPebKMA BbIOMPaKOTCA MrPOBbIE€ Napbl, @ OAUH UIPOK OCTaeTcs 6e3 napbl U He
y4yacTByeT B Type. [pourpaBLlmMi B KaxAoM nape (HMYbs HEBO3MOXHA) Bbl6bIBAaET M3 TYPHUPA, a
no6eamTenu 1 UrpoK 6e3 napbl, €C/M OH €CTb, BbIXOAAT B CAeAyolWMiA TYP, KOTOPbIM NPOBOAMTCA MO TaKMM
}Ke npaBuiam. Tak NPOA0/IKAETCA JO TEX MOP, MOKAa He OCTaHyTCA ABOE, KOTOPbIE UIPaloT MEXAY CO60M
b1HaNbHBIM TYp, TO €CTb NOC/IEAHIO NapTHIO, KOTOpas BbiABAET NobeauTena TypHUpa. Bcero B TypHupe
yyacTByeT 25 UrpoKoB, BCE OHW MrpaloT 0AMHAKOBO XOPOLLO, NO3TOMY B KaX/10M BCTpeye BEPOATHOCTb
BbIMIpbILLA U MOPAXKEHUS Y KaxKoro MrpokoB pasHa 0,5. Cpean MrpokoB ABa Apyra - MBaH U Anekcen.
KakoBa BepOATHOCTb TOr0, YTO 3TUM [BOMM B KAKOM-TO Type NpUAETCA CbirpaTb ApPYr C ApYrom?

= Omsembi (mecm) Pa3Hble 3agaum
Ne1 Ne2 Ne3 Ne4 Ne5 Neé6 Ne7 Ne8
0,5 0,984 0,98 0,2 0,325 0,021 0,92 0,53
Ne9 Ne10 Ne11 Ne12 Ne13 Ne14 Ne15 Ne16
0,5 0,222 0,2 0,75 0,3 0,8 0,0625 0,08
MatematnkaOHNanH

BALL OH/IAFH YYMTE/Ib MATEMATMKM

www.mathcourse.ru



13

» PeweHue (mecm) PasHble 3aga4umn

3ada4u Ha npouyeHmbl

Ne1.  Arpodmpma 3aKynaeT KypuHble filLia B ABYyX AOMALIHMX X03AMCTBaxX. 60% sML, M3 NepBOro Xo3AMCTBa
- AlLA BbICLUEM KaTeropuu, a M3 BTOPOro xo3AamMcTea - 30% Au, Bbicliel KaTeropuu. Bcero Bbicwyto
KaTeropumio nosy4aet 45% avu,. Halaute BepoaTHOCTb TOro, YTO AMLO, KyMNJIeHHOe Y 3TOM
arpodu1pMmbl, OKaxKeTcA M3 NepBoOro Xo3AMCTBa.

MycTb Nnepeoe AoMallHee X03AMCTBO NocTasaseT B arpodupMy Bcero X auu, us Hux 0,6X — aiua Bbiclei
KaTeropum, a BTOpoe X03AMCTBO NOCTaBAAET Y AML, U3 HUX O,3y — AMUa BbICLLIEN KaTEropum.

Bcero Bbiciuyto kateropuio nonyyatot 45% amu: 0,6x +0,3y =0, 45(x + y) , X=Y.

BeposaTHOCTb TOro, YTO KYMEHHOEe Y 3TOM arpodUpMbl AMLL0 OKAXKEeTCS M3 NepBoro Xo3AMCTBa, paBHa

X X
=—=0,5. Omsem: 0,5.
X+y 2X

Ne2.  /iBe ¢pabpMKM BbiNyCKalOT OAMHAKOBbIE CTEK/A 419 aBTOMO6MIIbHbIX hap. MNepBas abpuka
BbinyckaeT 40% 3Tux cTekos, BTopas - 60%. MNepBaa ¢abprka BbinyckaeT 1% 6pakoBaHHbIX
CTeKoJ, a BTopas - 2%. Hanaute BepoATHOCTb TOro, YTO C/ly4alHO KyMn/IeHHOe B MarasuHe
CTEKN0 OKaxKeTcA 6e3 6pakKa.

MycTb BCero npomsseaeHo X ctekn ansa dap. Mepsas dabpuka sbinyckaet 0,4X atux ctekn, a sTopas - 0,6X.
BpakoBaHHble cTexkna Ha nepsoit dabpuke 0,01-0,4x =0,004X, Ha sBTopoi dabpuke - 0,02-0,6x =0,012x .
Bcero 6pakoBaHHbix ctekn ¢ asyx dabpuk 0,004x +0,012x =0,016X.

0,016x

BepoATHOCTb TOro, YTO C/y4alHO KYM/IEHHOE B MarasmMHe CTEKJ/10 OKaxeTcs 6pakoBaHHbiM paBHa ——— = 0,016 .
X

Toraa BepoATHOCTb TOrO, YTO C/Iy4aMHO KyN/JeHHOe B MarasmMHe CTEeKJI0 OKaxeTcs 6e3 6paka, paBHa

1-0,016=0,984 . Omsem: 0,984.

Ne3. Ha ¢abpuke KepaMmuecKon nocyabl 20% npousBefeHHbIX Nuan umetoT gedekr. Npu KoHTpone
KayecTBa NpoayKuumn BoiaBnAaetTca 90% gedekTHbix nMan. OcTanbHble NWaabl NOCTYNaT B NPOAAKy.
HalpMTe BeposATHOCTb TOrO, YTO C/Iy4aMHO BbiGpaHHas NpM MOKYMNKe nuasa He uMmeeT gedeKToB.
OTBeT OKpyramMte Ao COTbiX.

MycTb BCEro npomsBoaMTCA Ha Pabpuke X nuan. M3 Hux umetot gedekt 20% unam 0,2X, Toraa B npogaxy

noctynatot 80% nuan 6e3 gedekta uam 0,8X . NMpu KoHTpone kayecTBa NPOAYKLMM BbIABNAETCA TONbKO 90%

AedeKTHbIX M1an, 3HaumnT, 10% aedeKTHbIX Nuan yraeT B npogaxy, a umenHo, 0,1-0,2x =0,02X . Takum

o6pa3som, B npoaaxy noctynaet 0,8X tapenok 6e3 gedekta n 0,02X c aedextom. Bcero noctynmno B npoaaxy
0,8x 40

0,82X tapenok. BepoaTHOCTb KynuTb TapesiKy 6e3 gedekTa 082x 4l ~0,975...~0,98. Omsem: 0,98.
,02X

Ne4. B ropope 44% B3poC/IOro HaceNeHMA - MyKUYMHbI. leHCHMoHepbl cocTaBaAT 14,4% B3poCsIOro
HacesieHUs, NpMYeM 015 NEHCUMOHEPOB CPeAM KeHWMH paBHa 10%. [lnA coumonornvyeckoro onpoca
BblGpaH C/ly4alHbiM 06pa3oM My}K4YMHA, NPOXKMBAOLWMI B 3TOM ropoge. Hangure BepoATHOCTL
Cco6bITUA "BbIGPaHHbIM MY}K4YUHA ABNAETCA MEHCUOHEPOM".

MycTb B ropoae Bcero X xmurtenei, Torga myxxum - 0,44X , a skenwmn - 0,56X . Nencronepos 0,144X , a weHwmH
cpeam neHcuonepos - 0,1-0,56x =0,056X . NeHcronepos cpean myxkumn 0,144x —0,056x = 0,088X . Toraa
0,088x

BEPOATHOCTb COBbLITUA "BbIOPAHHBIN MYKYMHA ABASETCA NEHCMOHEPOM” paBHa W =0,2.
X
1

Omsem: 0,2.
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Ne5. Tlpu nopo3peHMU Ha HaslMuMe HEKOTOPOro 3abosieBaHUA NaumeHTa otnpasnatoT Ha MNMUP-tecT. Ecam
3a6oneBaHMe LeMCTBUTE/IbHO eCTb, TO TEeCT NOoATBep:KAaeT ero B 91% cay4vaes. Ecau 3a6oneBaHuA
HeT, TO TeCT BbIABNAET OTCYTCTBUE 3aboseBaHMA B cpegHeM B 93% cny4aes. M3BecTHO, 4TO B cpegHeEM
TECT OKa3bIBA€TCA NOJNIOXKUTE/IbHBLIM Y 10% NauMeHTOB, HarnpaB/€HHbIX Ha TecTupoBaHue. lMpu
o6cief0BaHMM HEKOTOPOro NauueHTa Bpay Hanpaeua ero Ha MNUP-TecT, KoTopbii oKkasancs
noJioXKuTebHbIM. KakoBa BepOSITHOCTb TOr0, YTO NaUMEHT AEMCTBMTEIbHO UMeeT 3TO 3a6oseBaHMe?

MycTb X —4mMcn0 60/IbHBIX NALMEHTOB U Y —YMC/I0 340POBbIX. TOrga UMeeTca BCero (X+ y) nayMeHToB. Obuiee

YMCI0 NONOKUTENBHDIX MMLIP-TECTOB MO YC/IOBMIO paBHO O,l(X+ y), us KoTopbix 0,91X TecToB noaTBepkAaeTCA y
6onbHbIX M 0,07y NonoxuTENbHBIX TECTOB Y 310POBbIX NaLUMEHTOB. Toraa

0,1(x+y)=0,91x+0,07y

0,1y—-0,07y =0,91x-0,1x

y =27X
BepoATHOCTb TOro, YTo nosoxmTeNbHbIM MUP-TecT 6bi1 B3AT Y 60/IbHOr0 NaUMeHTa, paBHa

0,91x 0,91x 0,91x
= = =0,325.
0,1(x+y) 0,1(x+27x) 2,8x

Omsem: 0,325.

Ne6*. Tpu TexXHONOrM4YEeCKHUE JIMHMM BbIMOJHAIOT Pa3/IMB M YNAKOBKY B GYTbIJIKM rasupoBaHHOM BOAbI
«MuHepanbHasa». MNepBasa nMHUA gaeT 5% 6paka, 1 ee 3arpyawT Ha 20% o6beMa NpomM3BoACTBa
rasMpoBaHHOM BoAbl. BTopasa nHMsa paet 2% 6pakKa, 1 ee 3arpy:atT Ha 30% o6bema NpoM3BoACTBa
rasMpoBaHHOM BoAbl. TpeTba IMHMA, CaMas COBpeMeHHas, aaet 1% 6paka, U ee 3arpyKawT Ha 50%
o6bema Npou3BOACTBA rasMpoBaHHOM BoAbl. KakoBa BepOATHOCTb TOrO, YTO C/lyHalHO B3ATas B
BbINYLLEHHOM NapTMM Gy TblJIKa BoAbl «MUHepasibHaA» OKaxkeTcsi 6pakoBaHHOM?

MycTb X 6YTbIIOK BOAbI - 3TO BbIMyLEHHAA NApTHA.

JIMHUA 3arpyska bpak B % bpak (B Kosn4yecTBe GYTbINOK)
' 0,2x 5%=0,05 0,05-0,2x=0,01x
Il 0,3x 2%=0,02 0,02-0,3x=0,006x
I 0,5x 1%=0,01 0,01-0,5x=0,005x
Bcero 6pakoBaHHbix 6yTbiiok B naptum 0,01x+0,006x+0,005x=0,021x .
0,021x

BeposaTHOCTb B3ATb GpakoBaHHYH GYTbIJIKY paBHa P = =0,021. Omsem: 0,021.

X

Ne7*.  Ha gByX IMHMAX BbiNyCKaloT OAWMHAKOBbIE slaMnbl. [lepBas IMHMA BbiNyCcKaeT B ABa pasa 6oJiblue
Jlamn, YeM BTOpas, HO BepOATHOCTb 6paKa Ha nepBoM IMHUKM paBHa 0,1, a Ha BTopon 0,04. Bce
Jlamrbl MOCTYNAKT Ha CKAaA. HalauTe BepoATHOCTb TOro, YTO C/Ily4alHO Bbi6paHHasA faMna Ha
CKNaje oKaxKeTca He 6pakosaHHoll.

MycTb Ha BTOPOM IMHMM BbIMYCKAIOT X JIaMM, TOr4a Ha NepBoM IMHMM BbINYCKAOT 2X Jlamn. 3HA4YMT, BCEro Ha
cKknag noctynaoT 2X+ X =3X namn. Koamuectso 6pakoBaHHbIx namn Ha nepsoit imHmm 0,1-2X=0,2X , a Ha
sTopoi mHmK - 0,04X . Bcero 6pakosarHbix namn 0,2X+0,04X=0,24X . BepoATHOCTb BbIGpaTh 6pakoBaHHYO

24X
namny paBHa =0,08. Toraa BepoATHOCTb NPOTMBOMOJIOKHOrO COBBITUA «BblGPaTh HE 6PAKOBAHHYIO NaMMy>
pasHa 1-0,08=0,92. Omsem: 0,92.
MatemaTnkaOHMAMH
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BbivyucneHue sepoamHocmeli ¢ NOMoWbio KOM6UHAamMopHoU hopMy/ibi

Ne8*. M3 10 6uneToB 2 ABNATCA BbIMrpbiWHbIM. Hayrag 6epyTt 3 6uneta. Halgute BeposiTHOCTb TOrO, YTO
cpeAM HMX XOTA 6bl OANH OKAXKETCA BbIMIPbilHbIM. OTBET OKpYramre 40 COTbIX.

100 718-9-10 8.9-10
3(10-3)r 37! 23

1) Bcero cnoco6oB Bbi6paTh 3 6uneta u3 10: Cﬁ) = =120.

8 51678 6-7-8

2) Cs = = = =56 — uncio cnocobos BbIGPaTh 3 NPOMIPbILLHbIX 6GuneTa U3 8.
3-(8-3) 3.5l 23
-
3) BepoATHOCTb TOro, YTO HET BbIMIPbIWHbLIX OMIETOB —— = —
120 15
. 7 8
4) BepoATHOCTb TOr0, YTO €CTb XOTA 6bl OAMH BbIUIPbILLHbINA 1_E :Ez0,5§3... ~0,53. Omsem: 0,53.

Ne9. Crtpenok cTpesnseT B TMpe Mo BOCbMM OAWMHAKOBbIM MULUEHAM. BepoATHOCTb NnonacTb B KaXKAyHo
MMLLEHb MPU KaXKAOM BbICTPesie oAHa U Ta Ke. YTo6bl C6UTb BCe BOCEMb MULLIEHEMN, CTPEJIKY
notpe6osasnocb 11 BbicTpesioB. KakoBa BEpOATHOCTb TOro, YTO NEPBLIMU MATHIO BbICTPE/IAMM CTPEJIOK
c6un xoTAa 6bl YeTbipe MULLEHM?

Ha 11 BbicTpenoB npmxoautca 8 nonagaHui 1 3 npomaxa. MocKoNbKy CTpesiKy notpe6oBasnoch 11 BbICTpeNoB,
4TO6bI NOPa3nTb BCE 8 MULIEHEN, TO 11-11 BbICTPEN -3TO nonagaHue. OnpeaesiMM CKOJIbKO BCEro BapMAHTOB TOrO,
Kak MOryT coyeTaTbcs 3 npomMaxa (-) M 7 nonajaHmi (+) B MULIEHb Npy 10 BbICTPENIAX, HAMPUMEP, (++-+--++++,
R e el R et i T_p',),

N _C3npomaxa _ 10! _ 71-8-9-10
~ ™10 BbicTpenoB 3. (10 _ 3)| - 71.2.3
Mo YCNOBUIO CTPEJIOK NepBbIMU NMATbIKO BbICTpEJ/laMuK cbmBaeT XoTA 6bl 4 MULLIEHM. Onpep,enMM KOJZIMHECTBO TaKMX

61aronpUATHBIX COBLITHHA.
1) MepBbIMM NATbIO BbICTPE/IAMM MOPasua 5 MULLIEHEN, Ha cieayolume 5 BbICTPesioB 2 nonajaHusa 1 3 npomaxa.

Hanpumep, + + + + + + + - — =

=120.

Tlopa3sui 5 MuneHel nepBbIMH 3 MpoMaxa Ha OCTaBIINECs

TATBIO BHICTPENIAMH: c§ 5 BBICTpEJIOB: Cg
5! 34.5
Bcero Takux komuHaumii Cp - CS =1 = =10.
34(5-3)! 312
2) MepBbIMM NATLIO BbICTPENAMM NOpasma 4 MULLEHM, Ha Caeaytolme 5 BbICTpenoB 3 nonajaHusa 1 2 npomaxa.
Hanpumep, + + + + — ++ + - =
—_— —_—
Tlopa3ui 4 MuIIeHH TIEPBBIMM 2 IIPOMAaxXa Ha OCTABIIHECS
nsThIO BBICTpenamu: Ca S eictpenios: C2

] | I.5.31.4.
5 5! _ 4153145

Bcero Takmx Kom6uHaumi Ct-C? = . . =
o ST T eo) 2r(5-2) ar2-3l

Toraa KosM4YecTBo CO6bITMM, 61aronpUATHBLIX COBLITUIO " NMEPBLIMM MATHIO BbICTPEIAMM CTPEJIOK COM XOTA 6bl
yeTbipe muweHn” paBHo 10+50=60.

M BEPOATHOCTb TAKOro COBbLITMS paBHa 120 =0,5

Omsem: 0,5.
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Ne10. Ha ucnbiTaHMAX po6OT AO/IKEH HAMTHU M BblAaTb CO CKIaAa AEBATb Pa3/IMYHbIX YNAKOBOK C TOBAPOM.
Ha T0, 4TO6bl HalMTU BCe AEBATb YNAKOBOK, po60Ty noTpe6oBasiochb 11 nonbiToK. CyMTas, 4to
BEPOATHOCTb YCMELWHOro NoMcKa NpMu KaxK4o0M NonbiTKe 04Ha M Ta e, HauauTe BepoATHOCTb TOro,
YTO CpeAM NepBbIX NATH MOMbITOK 6b1710 XOTA 6bl ABE HeyAayHbIX. PesynbTaTt oKpyramte o
TbICAYHbIX.

Po60Ty Ha 11 NOMbITOK HAMTK HYXKHYIO YNAKOBKY NPMXOAMTCA 9 yAauHbIX U 2 HeyAauHbIX. [ocKo/bKy nocneaHss 11
nonbITKa yaayHas, To onpefie/IMM CKOJIbKO BapMaHTOB TOro, Kak MOryT codeTtatbca 8 yaauHbIX (+) U 2 HeyaauHbIX (-)
npu 10 NOMNbITKAX, HAMPUMEP, (--++++++++ +-++++++4+- U T.4.).

N __ 2 Heynaya __ 10' _ 8'910 _ 45
— ~10 - - - .
21.(10-2)! 812
nOCKO)'Ibe HeyAda4HbIX MOomnbITOK 6blJ10 BCEro 2, TO NO YC/10BMIO 3aa4n, OHU [OJTXKHbI ObITb cpean nepsbiX MNATHU
NOonbITOK. HaanMep, + - + — + 4+ 4+ - - —
| S L —

5 IOMNBITOK - 2 HEeyJauH, 3 yoadHbIE: C2 5 nombIToK - Bce IaYHbIC: c
Y. > Y. 5 Y. 5

5| 3145
21(5-2)! 32

Toraa KoIM4ecTBo COBbITUM, 61aroNpUATHBIX COBLITHIO A "CpefiM NepBbIX NATU MOMbITOK 6blJI0 XOTA 6bl ABE

- 2 5
Bcero Takux kombuHaumit C; - C. =

HeyaauHbix” pasHo N (A) =10.
N(A
M BEpOATHOCTb TaKoro Co6bITUA paBHa P(A) = # = i—(s) = % ~0,222.

Omsem: 0,222.

YcnosHaa 8epoAmHoOCmMb

Ne11. Ha guarpamme dinepa nokasaHbl cobbiTMA A U B B HEKOTOPOM CNy4aMHOM 3KCNEepUMEHTE, B
KOTOpoM 10 paBHOBO3MOXHbIX 3/IEMEHTAPHbIX CO6bITUI. JleMeHTapHble COGbITUA MOKa3aHbl TOUKaMM.

Hangute P(B | A)—yCﬂOBHyIO BEPOATHOCTb co6bITMA B npu ycnosum A.

B

P(ANB)

P(B|A)=TA)

- BEPOATHOCTb CO6bITUA B, npu ycioBuM, 4to npomsowno cobbitue A.

5
P(A) = E— Bcero 10 cobbITUM, U3 HUX 5 coBbITMM A .

1
P(Aﬁ B) = E— Bcero 10 coBbITUI, M3 HUX 1 COBLITUE ABNAIOTCA NepeceveHune cobbiTii A u B.

1.5 1
P(BIA)= =2 =

Omsem: 0,2.
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Ne12. Ha pucyHKe noKasaHoO fepeBO HEKOTOPOro C/lydanHoro akcnepumeHTta. Cobbituio A
61aronpuUATCTBYIOT 3/IeMeHTapHble cobbiTMa a, b, C, a cobbiTuio B 6naronpuatcreyioT

3NneMeHTapHble cobbiTua b, ¢, d . Hangute P(A| B)—ycnosﬂylo BEPOATHOCTb CO6bITUA A npu

ycnosumn B.

P(ANB)
ETEY

( - BEPOATHOCTb COBbITMA A, NPU YCNOBUM, YTO NPOMU3OLLIO CObbITHE B .
( ) 0,9-0,2+0,1-0,3+0,1-0,7 =0, 28 - BeposaTHOCTb COBbITUSA B .

P

mB) 0,9-0,2+0,1-0,3=0, 21 - BepoaTHOCTb NepeceyeHms AByx cobbiTuin A u B.

P(ANB) 0,21
P(B) 0,28

=0,75.

o

Al B)
Omsem: 0,75.

Pekypcuu

Ne13. [MepBbii YeH nociefoBaTelbHOCTH LienbixX Ynucen paBeH 0. Kax bl cieayowmii YneH

1
rnocsepoBaTe/IbHOCTU C BEPOATHOCTbIO P = E Ha eguHULYy 6o/blie npeabigywiero U C BEpoATHOCTbIO

1— p Ha eguHUUYy MeHblie npeapbiaylero. KakoBa BEPOATHOCTb TOr0O, YTO KAKOM-TO YJIEH 3TOM
nocnefoBaTe/IbHOCTH OKaxKeTcA paBeH -1?

Myctb X — BEpPOATHOCTb TOr0, YTO NMPU BbIXOAE M3 KaKOro-M60 YMcia Mbl MPUAEM K YUCAY, KOTOPOE Ha 1 MeHbLue
ucxoaHoro. B yactHocTH, npu Bbixoge u3 0 npuaem K (-1), T X — MCKOMas BEPOATHOCTb.

p=12 q=1-p=l-12=>
13 13 13
X=q+p-X°
10 X2 X+ 3:0
13 13
10X?-13X +3 D=169-4-10-3=49
+
x =BT % 1 x,-03
20

YuutbiBas, uto X <1, nonyuum X =0, 3. Omsem: 0,3.
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BuKmopuHbl u mypHupbI

Ne14. B BMKTOpMHE y4acTBYIOT 6 KOMaHA. Bce KoMaHAbl pasHOM CMJIbI, M B KaXXA0M BCTPeYe BbIMIPbIBAET Ta
KOMaHAa, KoTopas cuibHee. B nepBom payHAe BCTpeyalTcs ABe CJly4alHO BbiGpaHHble KOMaHAbI.
Huuyba HeBO3MOXHa. lpourpaBslulas KoMaHAa BbIObIBa€T M3 BUKTOPMHbI, a No6eauMBLLas MrpaeT co
c/lefyoLWMM CTyHaMHO BbIGpaHHbIM COMEPHUKOM. M3BeCTHO, YTO B NepBbIX TPEX Mrpax nobeguna
KoMaHZa A. KakoBa BepoATHOCTb TOr0, YTO 3Ta KOMaHAa BbIMrpaeT YeTBEpTbiM payHA.

| cnoco6b

PaHXMpyeM 6 KOMaHZ no cune urpbl. 1o moxHo caenatb 6! =720 cnoco6amu. MycTb KaXapIi M3 TaKMX CNOCO60B
- 3TO 3/IeMEHTapHoe cobbiTHe. Toraa YMCI0 UCXOA0B, BeAyLWMX K cobbiTMio X "KoMaHaa A BbiMrpana B NepBbix

Tpex urpax”, pasHo CZ-3! -2! (4 cnoco6amu BbiGHpaem 4 KOMaHAbl, BKIOYas A, 3aTeM YMHOXKAeM Ha KOJIMYECTBO
6

Cnoco60B NepecTaBUTb MECTAMM TPEX COMEPHUKOB KOMaH/bl A, 3aTeM YMHOXaeM Ha YMC/I0 CNoCco60B NepecTaBuTb
MeCTaMM JIBE OCTaBLUMECA KOMaH/bl). AHAIOMMYHO, YMCI0 MUCXOA0B, BeayWwmMX K cobbiTmio Y NekomaHaa A

BbIMrpasia B NEPBbIX YeTbIpeX Urpax”, paBHO Cg -41 .11,
BeposTHOCTb BTOPOro co6biTUsA NpU YCI0BMK NEPBOTO;

5
Co-4t -1t [ 6" ,)[_ 6 o ,,|__6'-4-41.20 4.3 4
Cg-3! -2 | 5!(6-5)! 41(6—4)!

T5.41 6! .31 .21 5.3 5

Il cnocob
6 KOMaHJ, B 3-X Urpax KomaHza A BbiMrpasa. BeposTHoCTb No6eauTb B 4-M payHJe

Konunyectso payHzaoB Konuyectso KoMaHz, BepoaTHOCTb TOro, 4to BepoaTHoCTb TOrO, YTO
(1rp) NPUHABLUMX yYacTue KomaHga A npourpaet KomaHza A BbiMrpaet
3 4 (cpefm HUX ecTb A)
4 4(cpeam HMX ecTb A) +1 1 1 1 4 0.8
6oniee cMnbHadA) =5 = —=—===\,
( : 5 5 5
Omsem: 0,8.

Ne15. TypHMpP MO HACTO/IbHOMY TEHHUCY NPOBOAMTCA MO OJIMMMMMCKON CUCTEME: UFPOKMU CJIyHaMHbIM
o6pa3omM pa3bMBalOTCA Ha UrpoBble Mapbl; NMPOMrpaBLUMM B KaXKAOM Nape BblGbiBaeT U3 TypHMPpa. a
no6egutenb BbIXOAUT B CeAyOWMM TYp, F4e BCTPeYaeTCca CO CeAyoWMM NPOTUBHUKOM, KOTOPbIM
onpejeneH xpebuem. Bcero B TypHMpe yyacTByeT 32 UrpoKa, BCe OHM MrpaloT 04MHAKOBO XOPOLLUO,
No3TOMY B KaX[0M BCTpeye BEPOATHOCTb BbIMIpbilla M MOpParKeHUA Y KaXXAoro MrpoKoe pasHa 0,5.
Cpeam UrpoKoB aBa gpyra - MBaH u Anekcei. KakoBa BepoATHOCTb TOrO, YTO 3TUM ABOUM B KAKOM-TO
Type NpuaeTCcsa cbirpaTh ApYr C Apyrom?

E = 3 = i =0,0625. Omsem: 0,0625.
n 32 16

Ne16. TypHMp MO HACTO/ILHOMY TEHHMCY NPOBOAMUTCSA MO OJIMMMMIMCKOM CUCTEME B HECKOJIbKO TYPOB: €C/IU B
Type y4acTByeT YeTHOE YMC/I0 MTPOKOB, TO OHM pa3BMUBAlOTCA Ha C/ly4YaiHble urpoBblie napbl. Ecam
MrpPOKOB HEYETHO, TO C MOMOLLbIO }Xpebnsa BbiIGMpalOTCA UrpoBble Napbl, a OAWH UIPOK OcTaeTcA 6e3
napbl M He y4yacTByeT B Type. [lpomrpaBLmMii B KaxXaoM nape (HM4YbA HEBO3MOMKHA) BbiObIBaeT U3
TYpPHUpA, a no6eanTesiM U Urpok 6e3 napbl, €c/iM OH eCTb, BbIXOAAT B C/IEAYIOWMIA TYP, KOTOPbIM
NPOBOAMTCA MO TaKMM e npaBu/iaM. Tak NpoAosixkaeTca A0 TeX Nop, NoKa He ocTaHyTcA ABoe,
KOTOpble UrpalT Mexay co6oi pUHaNbHBIM TYp, TO €CTb NOC/Ie4HI0 NapTHIO, KOTOpas BbiABAAET
no6eautena TypHupa. Bcero B TypHMpe yyacTByeT 25 UrpoKoB, BC€ OHU MrpaloT 04MHAKOBO XOPOLUO,
No3TOMY B KaX[0M BCTpeye BepOATHOCTb BbIMIpbilla M MOpParKeHUA Yy KaXkaoro Mrpokos pasHa 0,5.
Cpepm UrpoKoB gBa gpyra - MBaH u Anekcen. KakoBa BepOATHOCTb TOr0, YTO 3TUM ABOUM B KAKOM-TO
Type NpuaeTca cbirpaTtb APYr C APYrom?

2 = i = i =0,08. Omsem: 0,08.
n 25 100
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