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Jlekrop — JInnke IOsmana IOpbeBna

I. Teopus BeposiTHOCTEH

. ITpoctpaHcTBo 2JeMeHTapHbIX Mex010B. CobbiTust. [Ipumepnl. Onepauuu Hajx COOLITUAMU W OTHOLLIEHHS

MeX1y HUMH.
BeposiTHOoCTb 1 ee cBOHCTBA.

JncKpeTHoe MpocTpaHCTBO 3JeMeHTapHbIX UCX010B. Kyaccnueckoe onpesenenre BeposiTHocTH. BbiGop-
KU C BO3BpallleHHeM W Oe3 BO3BpALLEHHs], ¢ yueToM W 0e3 ydyeTa nopsiaka. dJeMeHTbl KOMOUHATOPUKH.
[unepreomerpuueckoe pacrpeseseHue.

BeposaTHocTb Ha YHC/I0BOM NPSIMO# U MJIOCKOCTH. [eomMeTpuuecKasi BeposiTHOCTb. 3ajiaua o BCTpeye.
YcnosHast BeposiTHocTh. Popmydsia nosHol BepositHocTH. Popmyana Baiieca.

Hesaucumbie cobuitusi. Cxema Bepnysnn. Teopema [lyaccona. Teopema Myaspa — Jlansaca.
KontposbHas paGora Nel.

Cuatyuaitible BesiMunHbl. DYHKIMH pacrpe/iesleH|s U UX CBOHCTBA.

Tunbl pacnpeeneHuil: AIMCKPETHbIN, aGCOMOTHO HeTpepbIBHBIA. OCHOBHbBIE CEMEHCTBA pacnpeleseHHH.

HesaBucumble ciyuaiinble BesuunHbl. PopmMysa cBepTKH. YCTOHUMBOCTb MO CyMMHUPOBaHHUIO. JIHHEHHbIE
npeoOpa3oBaHusi CAyUaHHbIX BEJTHUHH.

MaTtemaTnyeckoe 0xKHIaHHE U €ro CBOKCTBA.
Hucnepcus 1 ee cBOHCTBA.

KoadduiineHT Koppessiiyu 1 ero CBOHUCTBA.

CX0/IMMOCTb 110 BEPOSITHOCTH U €€ CBOHUCTBA.
3akoH GodbluKX ynces. Teopema Bepryaiu.

LlenTpasbHasi mpesesbHasi Teopema.

KonTtposbHasi paGora Ne2.

Il. MaremaTnueckas cTaTUCTHKA

Bri6opka. BeiGopouHble XapakTepuCTHKH: BAPUALIMOHHBIN Psifl, SMIUPHUECcKast (hyHKLHS pacripeieseHus,
rMCTOrpamma, Bbl6opouHble MoMeHThl. Teopema [nnBenko — Kantesiu.

. ToueuHoe OlleHMBaHHE€ HEU3BECTHLIX MapaMeTpPOB. CBOHCTBA OLIEHOK: HECMEIIEHHOCTb, COCTOATEJbHOCTD.

CoficTBa BEIGOPOUYHBIX MOMEHTOB.

MeTtog MOMEHTOB.
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MeToa MaKCHMaJIbHOTO NPaBIONOI00HS.

CpaBHeHHe OLIEHOK.

Pacnpenenenus, cBsizaHHble ¢ HOpMaJsibHbIM: XH-KBajapaT, CTbiolieHTa, Puiepa.

Jlemma ®uuiepa. Teopema o cBoHicTBaX BLIGOPOK U3 HOPMAJILHOTO pacrpeiesieHusl.
JloBepuTe/ibHble MHTEPBAJIbI /LIS TAPAMETPOB HOPMAJIBHOTO pacripee/eHus.

[TocTpoeHue 10BEPUTEIbHBIX HHTEPBAJIOB C TIOMOLILIO LIEHTPAJLHON MPe/Ie/IbHON TEOPEMBI.

HpOBepKa IMIIOTE3: MIOCTAHOBKA 3aJa4u, OCHOBHbLIC [TOHATHSA. HOCTpOeHl/Ie KPUTEPHUs1 C TOMOLIbIO 10BEPU-
TeJIbHOI'O UHTEpBaJia.

Kpurepuit Konmoroposa. Kpurepu#i xu-ksaspar.

ITpoBepka rumnoTe3 B ciayyae HeCKoJbKHX BbIOOPOK. [IpoBepka runores3 o coBnajieHuH napamMmeTpoB JIBYX
HOPMaJIbHbIX COBOKYIHOCTEH.

HeKOTOpre [MpakTUYeCKHE 3a1aun MaTeMaTHUeCKOH CTaTHCTUKH.

KounrposbHasi pa6ota Ned.

Jlureparypa

1. JloroB B.W. Teopus seposmruocmeil u mamemamuueckas cmamucmuxa. Hoocuoupek: HI'Y, 2006.

2. Imypman B.E. Pykosodcmaso k peuteruio 3a0a4 no meopuu 8eposmHocmeli u Mamemamueckoll cma-
mucmuke. M.: Boicur. mkoua, 1979. 1965.

3. Bosbuies JI.H., Cmupnos H.B. Tabauyor mamenmamuueckoti cmamucmuru. M., 1965.

N O WD

8.

[IpuMepHbBIN NJ1aH ceMUHAPCKUX 3aHATHH

Kom6unatopuka. Knaccrnueckoe onpesiesieHne BeposiTHocTeH (3 uaca).

[eomerpuueckue BepositHocTH (1 uac).

HesaBucumble cobbiThs1. YcnoBHbIEe BeposiTHOCTH. Cxema BepHysu (2 yaca).

®opmyia nosHol BepositHocTH. @opmy.a baiieca (2 uaca).

Pacnpenesnenus cayyailHbIx BeJnuuH (2 uaca).

Yuci0Bble XapaKTepPUCTHKK CJlydaiHbIX BeJIMUMH (4 yaca).

[IpenenbHbie TeopeMbl (4 uaca).

ToueuHoe olieHnBaHKe. MeTo 1 MOMEHTOB. MeTo 1 MakcUMaibHOTO MpaBaonono6us. CoiicTsa oleHoK. Cpas-

HeHUe OlleHOK (6 yacoB).

9. MHrepBanbHOe oLeHHBaHKe (2 yaca).

10. IlpoBepka craTucTHuecKux runores (2 yaca).
11. Cpaua pacueTHbIX 3aaHui.
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. Pe6enok urpaer ¢ 10 6yksamu paspesnoit a3byku A, A, A, E, 1, K, M\, M, T, T. KakoBa BeposiTHOCTb, 4TO

MpH CJydaiiHOM pacriosioXKeHUH OYKB B psijl oH noJiydyut cioBo <K MATEMATHUKA»?

. Ky®0, Bce rpanu kotoporo okpatuenbl, pacnuiaubatoT Ha 1000 ky6ukos. KakoBa BeposTHOCTb, UTO Y CJly-

yaliHO W3BJIeYeHHOro KyOHKa OyeT POBHO /IBE OKpallleHHbIe IPaHu?

. B nosypunansiom 3abere yuactBytor 15 6eryHoB, cpean KoTopbix — 3 ToBapuiua. [llects uesioBek u3

noJrypuHana NpoxoAsT B ¢uHasl. KakoBa BepoSTHOCTB, UTO Tpoe Apy3eH BBIAAYT B (punan? Pemuth 3a-
Jauy AByMmsi criocob6amu. (Ykazarue: B KauecTBe s7eMeHTapHbBIX UCXOJOB BbIOPATh KaK «KYUKH», TaK U
«11eMOYKH». )

B norepee n 6uneToB, U3 KOTOPBIX M BLIMTPHILIHBbIX. HekTo npruobperaer k 6uneros. Hatith BeposiTHOoCTh
TOTO0, UTO XOTs1 Obl OJIMH OUJIET OKAXKETCS BBIMTPBILLHbIM.

M3 Kosio/1bl, HACUMTBIBAIOLLEH H2 KapPThl, HAayrajl U3BJeKaloT 6 KapT. KakoBa BeposiTHOCTb, UTO:

a) Cpe/ld HUX OKaXKeTCs KOpOoJib THK;

6) cpeld HUX 0OKaXKeTcsl POBHO OJIMH KOPOJIb;

B) CPe/IM HUX OKAXKETCSl POBHO MM5ITh KAPT OHONH MacTH;

T') Cpeli HUX OKaXKeTcst XOTs1 Obl 0/1HA THKOBast KapTa

J) BCe KapThl OylyT UMETh pa3/nuHble HAHMEeHOBaHUS

€) Cpelld HUX OKaXKEeTCsl POBHO MATb KPACHBIX KAPT U UEThIPe KAPTHHKH,;

)K) Cpeld HUX OYIyT MPEICTABUTE/H BCEX UETbIPEX MACTeH?

B mudr neBATHITaAKHOTO I0MA HA TIEPBOM 3TaxKe BXOAAT D uejioBeK. HesaBUCHMO OT APYruX KaxKiblil MO-
JKET BBIHTH C paBHbIMU LIAHCAMH Ha JII0OOM 3TaxKe, HauMHasi co BToporo. KakoBa BeposiTHOCTb, UTO

a) BCe BBII/IYT HAa UETBEPTOM 3TAXKE;

6) BCe MSATEPO BBLIUIYT HA OJTHOM U TOM K€ ITAXKE;

B) BCE MATEPO BLIAIYT HAa Pa3HbIX 3TaxKax?

B uynane HaxonsTcs n nap G0THHOK, BCe Mapbl pasHbIXx pacoHoB. Hayran B TeMHOTE BLIGHPAIOT 77 GOTHHOK
(r < n). KakoBa BepoSITHOCTB, UTO Cpen BEIOPAHHBIX GOTHHOK

a) HeT HU OJIHOM Mapbl

6) oKaxKeTcsl POBHO OJIHA Mapa

B) OKaKeTCsl POBHO JIBE Napbl

T) oKaxkeTcst XoTs1 6bl 0JiHA Mapa?

N uesioBek, cpeay KOTopbix A U B, ciryuaiiHbiM 06pa3om

a) paccakuBaloTcs 3a Kpyriibii ctoq1. KakoBa BeposiTHOCTh, uTo A M B csaayT psijiom, npudem B cjeBa ot
A?

6) noctaBJieHbl B psijl. KakoBa BEpOSTHOCTb, UTO MeXy A U B 0Ka)KeTcst POBHO 7 UeJIOBEK?

Ha kHIKHO# 10JIKe TTPOU3BOJIbHBIM 06pa30M paccTaBasAOTCs 1 KHUT. KakoBa BEPOATHOCT, UTO JiBe (DUK-
CUPOBAHHbIE KHUI'H OKAXKYTCS CTOSILIUMH PSIOM?

W3 ypHbl, conepzkalilell n 3aHyMepOBAHHBIX 1IAPOB, CJAyYalHbIM 06pa3oM 6e3 BO3BpallleHUus A0CTAlOT k
wapoB. KakoBa BeposTHOCTb, UTO HOMepa WapoB OYAyT UATH B MOPSIAKE BO3pACTAHHUS?

B kynefinbiii Barot (9 kyrne no 4 Mecta) ceMu naccakupam rpojiaHo cemb 6usietoB. Hailtu BeposiTHoCTh
TOr0, YTO 3aHATLIMH OKA3aJUCh TOJIBKO 1B KyTle.

7 Pa3JMUYHbIX 11aPOB NPOU3BOJILHBIM 0OPA30M pacKJ/ablBaloTCs 110 7 sillMKaM. KakoBa BeposSITHOCTb, UTO
IPH 3TOM POBHO OJIMH SILUMK OKAXKETCS! MyCThbIM?

Haiiti BeposiTHOCTb TOTO, UTO NPU OPOCAHUU UETHIPEX UIPAJIbHBIX KOCTEH BbINAAET XOTs Obl O/1HA €AMHULA.
Y yesioBeka B KapMaHe 7 KJIOU€eH, U3 KOTOPbIX TOJbKO OJIMH MOJAXOJAHUT K ero asepu. Kiioun nocsenopa-
TeJIbHO HU3BJIeKaloTesl (6e3 BO3BPaLleHHs ) 10 TeX 1op, MoKa He MOSIBUTCS HY:KHbIH K/tou. Hatit BeposT-
HOCTb TOTO, YTO HY?KHbIH KJIOU TTOSIBUTCS NPH k-M U3BJICUEHHH.

Yucasa 1, 2, ..., n paccTaBienbl ciydaiiHbiM o6pa3oM. [1peanosaras, uto pasiuuHble pacrnooKeHns n-
ceJl paBHOBEPOSITHBI, HAUTH BEPOSITHOCTb TOTO, UTO unuca 1, 2, 3 pacrosio:KeHbl B OPsiKE BO3paCTaHHS,
HO He 00513aTeJIbHO PSIIOM.

. M3uncen 1, 2, ..., 49 nHayran BbiGupatorcst U GUKCHPYIOTCS 6 UMCes1, CUMTAIOLLMECs BBIMIPLILUHBIMH. HekTo,

YKeJIaloUi BbIUT'paTb, HAyTraJl Ha3bIBaeT CBOU 6 unces u3 49. KaKOBa BEPOSITHOCTDb, UTO CPeIh Ha3BAHHBIX
UM UHCEeJT OKA2KETCsl HE MEHEee TpexX Bbll/leblIJJHle?
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[pynna, cocrosias U3 2n AeBylleK U 2n IOHOLIEH, TEJUTCS MPOU3BOJILHBIM 00PAa30M Ha JBE PaBHbLIE IO
KOJIMUECTBY MOArPyMibl. HalTH BEpOSITHOCTb TOTO, UTO B KaK10H MOArPYIIe OKAXKETCS TOPOBHY I0HOLLEH
U JIeBYLLEK.

ITo k aynuTopusiM NpoH3BOJIbHBIM 00pa30M PACXOSITCS 1 CTyIeHTOB. KakoBa BepOSITHOCTb, UTO B EPBOM
AyIUTOPHH OKaXKeTCs 1y CTYAEHTOB, BO BTOPOH — mg CTYNEHTOB, ..., B k- aylMTOPUH — My CTYAEHTOB,
n+...+np=n?

OTpesok yvHbl [ JoMaeTcst B TPOU3BOJBHOI Touke. KakoBa BepOSTHOCTB, UTO JTHMHA HAHOOJIbIIETO 06-
JIOMKa 1peBocxoauT 21/3?

B kBaapar ¢ Bepummnamu (0,0), (0,1), (1,0), (1,1) Haynauy 6potiena touka. O6o3Haunm X, Y ee Koopau-
Hatbl. [Ipennosiaraercs, uto BEpOSITHOCTb NoNajaHus B 00/1aCTb, JexKalllylo LeJMKOM BHYTPHU KBajapara,
3aBMCHUT JIMILb OT MJIOLIAJN 3TOH 06J1aCTH U TPOMOPLIMOHAJIbHA el.

1) Hokazatk, uto uisi 0 < u,v < 1
P(X <u,Y <v)=P(X <u)PY <v).

2)Haittu i 0 < 2z < 1
AP(X -Y|<z), 06)P(XY <z2), B)Pmax(X,Y)<z), r)Pmin(X,Y)< z).

3)Haittu P(X +Y < 2) misn 0 < 2z < 2.

4) KakoBa BepOSITHOCTb TOTO, UTO ypaBHenue t2 + Xt + Y = 0 umeeT AefiCTBUTENbHbIE KOPHU?

Ha oTpe3ok eMHHUHON AJHHBI IPOM3BOJIbHBIM 06pa3oM OpOLLEHbI ABE TOUKH, KOTOPbIE Je/IAT OTPE30K Ha
TpH uacTH. KakoBa BEpOATHOCTb, UTO U3 3THX YaCTEH MOXKHO COCTABUTD TPEYTOJIbHUK ?

Monera paauyca r Haynauy OpolleHa Ha MJOCKOCTb,

a) Ha KOTOPOU HauepueHbl napaJjiiesbHble MpsMble, HaXOAsILLMecs APYT OT Apyra Ha pacCTOSIHUHU 2a, a > 7.
C KaKoil BEPOSITHOCTbIO MOHETA MePeCceyeT OJIHY M3 MPSIMbIX ?

6) siBJsTIONLyIOCST OECKOHEUHOH 1IaXMaTHOH JOCKOH CO CTOPOHOH KJIeTKH 2a, a > 7. HalTu BeposiTHOCTh
TOTO, UTO MOHETA MONAJIeT LEJUKOM BHYTPb OIHOH KJ1eTKU. KakoBa BEPOSITHOCTb TOr0, UTO MOHETA TMepe-
ceuet He 6oJiee OJIHON CTOPOHbI OJIHON KJIETKH ?

N3 orpeska[0,1] nayran Boibupaercst uncsio. KakoBa BeposTHOCTb, UTO B A€CATHUHON 3aMMCH 3TOIO UMCJIA
BTOpast Mdpa nocse sanstoi Oyaer ABOHKOIH?

Hafiti BeposiTHOCTb TOT0, UTO CyMMa JIBYX HayraJl B3sIThIX OJIOXKHUTEIbHBIX UMCEJ], Ka2K10€ U3 KOTOPbIX He
GoJIbllIe eIMHHLIbI, He IPEB30iIeT eIMHHLIBI, a HX IPOM3Be/ieHHe OyieT He Goablie 2/9.

JloKa3aTb, UTO ecJid cOObITHSI A U B He3aBUCHMbI, TO TAKXKe HE3aBUCHMbI COOLITHS:

a)AuB; 6)AuB; B)AuB.

[Tyctb cobbitis A U B HezaBUcuMBIL. [loKa3aTh CrpaBeyIMBOCTb CJEIYIOUINX PABEHCTB!
a)P(AB)=P(A);;  0)P(AB)=P(4);  )P(AB) = P(A).

[TycTb coObITHE A COCTOUT B TOM, UTO B CEMbE

a) ¢ IByMsi IeThMH; 6) ¢ TpeMsi 1eTbMH

He GoJiee OJIHOH IEBOUKH, a COObITHE B COCTOUT B TOM, B CEMbE €CTh eTH 060UX M0JioB. CunTas BeposiT-
HOCTb PO’KJIEHHs! MaJlbuhKa paBHOl 1/2, IPOBEPHT, SIBJSIOTCA Ji COObITHS A U B He3aBHCHMBIMU.
[Tyctb cobbitre A He 3aBucuT 0T camoro ce6si. Jlokaszath, uro torna P(A) pasuo 0 win 1.

[TycTb €1 U e3 paBHbI COOTBETCTBEHHO MEPBBIM ABYM LiHpaM rocJe 3anstoi B 3agaue 23. Jlokasatb, uTo
coObiTHst {e1 = 3} 1 {ea = 5} He3aBUCHUMBI.

Paccmotpum cembio ¢ aBymst ietbMu. [TycTh cobbiTiie A COCTOUT B TOM, UuTO 006a peGeHKa — MaJlbukKH,
coObITHE B COCTOUT B TOM, UTO CTapLINi peGeHOK — MaJlbuMK, a cobbitie C' — 10 KpaiHel Mepe 0JIuH U3
nereit sipyisiercst MasibunkoM. Haiitu yesohblie BepositHoctd P(A|B) u P(A|C).

M3 kool KapT (36 JUCTOB ) MOCJ/e10BaTeNLHO BBIHYTHI 1B€ KapThl. HailTu:

a) 6e3yCJ/I0BHYIO BEPOSITHOCTb TOTO, UTO BTOpAs KapTa OKaxKeTcs Ty30M (HEeM3BECTHO, Kakasi KapTta Oblia
BbIHyTa M€PBOH );

6) yCJOBHYIO BEPOSITHOCTh TOTO, UTO BTOpasi KApTa — Ty3, €CJIM MepBasi KapTa 0Kasasach Ty30M.

[TucbMO HAXOJUTCS B MTUCHbMEHHOM CTOJIE C BEPOSTHOCTBIO p, IPUUEM C PABHOK BEPOSTHOCTbIO OHO MOYKET
ObITb B JIIOOOM M3 BOCHMH SILLMKOB CTOJIAa. Mbl NpocMOTpe/n 7 SILLMKOB W McbMa He Hawii. Kakosa npu
3TOM BEPOSITHOCTb, UTO MUCHMO:

a) HAXOJIUTCS B BOCHbMOM SILLHKE;

6) OTCYTCTBYET B CTOJIE?
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. Crpenok A mopaxaer MHlleHb ¢ BeposiTHoCThbIo 0.6, crpesiok B — ¢ BepositHocTbio 0.5, cTpesiok C' — ¢
BepositHoCTbio 0.4. Ctpesiku Nasu 3aJ 1o MuiieHd. KakoBa BeposITHOCTb, YTO POBHO JIBE ITyJIH MOMAaJIH B
eJsb?

. Cobbitust Ay, ..., A, He3aBHUCHMBI, U3BECTHBI BeposiTHOCTH p; = P(A4;),1 =1, ..., n. HaliTn BeposiTHOCTD
TOTO, UTO:

a) MPOM30KJIET POBHO OIHO M3 Aj;
6) He MPOU30UET HU OJIHO U3 A;;
B) IPOM3OUJIET XOTsI Obl OJIHO U3 Aj;.

. BHGKTle{eCKaH Lenb COCTOUT U3 JIEMEHTOB Ak, COCJIHMHEHHbIX 1O cneay}omeﬁ cXeme:

[ A ]
e 4 6) N
A, LA,

BeposiTHOCTb BbIX0/a U3 CTPOSI 371eMeHTa Ay, paBHa py. [Ipeanonaraercs, 4To 3/1eMeHTBI BEIXOJST H3 CTPOSI
HE3aBHCHMO JpYT OT Apyra. Hafith BeposITHOCTB TOTO, UTO LieMb OyAET MPOIMyCKaTh TOK.

JIBoe urpaiot B UTpy, moouepeHo 6pocast MOHETY. BBIMrpaBIINM CUMTAETCS TOT, KTO MTEPBBIM OTKPOET repl.
Haiiti BeposTHOCTb TOTO, UTO UTPa 3aKOHUMTCS HAa k-M GPOCAHUH H BEPOSITHOCTb BBIUTPbILLIA JUI HTPOKA,
HAUYHHAIOLLETO UTPY, €CJIH

a) MOHETa CHMMETPHUHASI;

6) MOHeTa HeCUMMETPHUHAS.

CeMmb pas 6pocaercs UrpajibHasi KocTb. KakoBa BeposiTHOCTb TOT0, UTO

a) 4 pasa BblNajeT YUCJI0 OUKOB, KpaTHOE TPeM;

6) He MeHee YeThIpeX pa3 BBIMAJAET YHCJIO OUKOB, KPATHOE TPeM?

Cuntasi BEPOSITHOCTb POXK/IEHHS MaJlbuiKa paBHOi 1/2, HaliTH BEPOSITHOCTD TOTO, UTO B CEMbE C JIECSATHIO
JI€TbMHU

a) paBHOE YUCJIO MAJIbYUHKOB U IEBOYEK;

6) uMcJI0 MaJIbUMKOB He MeHblle 4 1 He GoJiblile 7.

Uto BeposiTHEe: BLIMIPaTh y PABHOCHJILHOTO MPOTHBHHUKA

a) 3 naptud u3 4 wiu 5 naptui u3 §;

6) He MeHee 3 NapThii U3 4 WK He MeHee 5 MapTHil U3 8?

HecsTb jobuTeell NoaJeIHOro JoBa pbiObl HE3aBUCUMO APYT OT Apyra NpoU3BOJIbHLIM 00pa3oM pasme-
1IAI0TCsI Ha JIbJly 03epa, HMelollero opmy Kpyra paanyca 1 kM. KakoBa BeposiTHOCTb TOTO, UTO He MeHee
5 pribakoB pacroJiokatcst Ha paccrosinuu 6osee 200 m ot Gepera?

B map pamuyca R Haymauy 6pocaiotcsi n TodekK. Haiith BeposiTHOCTb TOTO, UTO pacCTosiHHE OT LEHTpa
mapa 1o OJmKarieid Touku OyAeT He MeHblle a, e 0 < a < R.

Hatfitu BeposiTHOCTB TOTO, UTO k-i MO MOPSIAKY YCIIEX B CepPUH MOCJe10BaTeNbHBIX HCMBITAHHH Bephysnu
MPOU30HIET HA [-M HCITBITAHUH.

Haiitn BepoATHOCTL TOTrO, UTO B 7 MCIHBITAHUSX CXEMbl DepHYyJ/IH ¢ BEpPOATHOCTBIO ycrexa p MoaBsTes
m + [ ycriexoB, npuuem [ ycrexoB MOSIBSITCS B NOC/EAHUX [ MCITBITAHUSIX.

[1pu paznaue Kos10/1bl B 52 KapThl UETBIPEM HTPOKAM OJIMH M3 HUX TPH pa3a MoApsiL He moJyyas Ty3oB. EcTb
JIM y HETO OCHOBAHMS 2KAaJIOBAThCS HA «HEBE3EHHE» ?

[lycTb B yC/I0BHSIX 3a7auu 33 MU3BECTHO, UTO J(BE MyJIH U3 TPEX MOMNaJu B LeJb. KakoBa BeposiTHOCTb, UTO
npomaxuyscs C?

M3 n 9K3aMeHalMOHHbIX OUIETOB M «CUACTIUBBIX». CTYAEHTbI MOAXOJAT 3a OUNIETAMU OJIUH 32 IPYTHM.
Y Koro 60Jiblle BEPOATHOCTb B35Th «CUACTIMBBII» OGUJIET: y TOTO, KTO TOJ0LLEJ MEPBbIM, HIH Y TOTO, KTO
noyotues BropeiM? i y Toro, kto nojouien k-vim (k < n)?

[TycTb HMeeTcsl n 0IMHAKOBBIX ypH. HI13BeCTHO, UTO ypHA C HOMEPOM ¢ COAEPKUT IN; L1APOB, CPEl KOTOPbIX
m,; — Oesblx. Hayran BeiGupaercst ypHa, a U3 Hee BbIHUMaeTcs wap. KakoBa BeposiTHOCTb, UTO BbIHYT
6eJiblii 1ap?

M3 ypHbl, conepkatleil 3 6esbiX U 2 yepHbIX LIapa, rnepesoxKeHbl 2 BBITSHYTbIX Hayjaauy Liapa B YPHY,
coziepxKalllyto 4 Gesblx U 4 uepHblx wapa. HalTH BeposTHOCTb BbIHYTb W3 BTOPOH ypHbI GeJlblii Lap.

[To kaHaJjy cBsI3M MOxKeT ObITb MepejlaHa OJHa M3 Tpex nocJenoBatesbHocTell OykB: AAAA, BBBB,
CCCC, npuuem nenaercs 3to ¢ BeposstHocTsMH 0.3, 0.4 1 0.3 cootBercTBenHo. M3BecTHO, uTO NeficTBre
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ILIyMOB Ha MPUEMHOE YCTPOHCTBO YMEHbLIAET BEPOSITHOCTb MPABUJIBHOTO NPUEMa KaxK IO U3 Mepe/laHHbIX
6ykB 710 0.6, a BeposiTHOCTb MpuemMa KaxkJ10k nepeilaHHoi GyKBbI 3a jiBe japyrue paubl 0.2 u 0.2. [Tpenno-
Jlaraercst, 4To OyKBbl HCKaxKaloTCsl He3aBUCUMO JPYT oT Apyra. HaiiTh BeposiTHOCTb TOro, 4To Oblia rnepe-
JaHa nocJjenoBatesnbHocTh AAAA, ecnin Ha npueMHOM ycTpoiicTBe nosiyueHo ABC A.

B simmke nHaxomutcst @ HOBBIX M b urpanubix msiuedt. M3 simpka Hayraa BoIOHPAIOT ABa Msiua U UMH HT-
patoT. [Tocsie 3TOr0 MUK BO3BpalllAlOT B AUIMK. 3aTeM U3 fllMKa cHOBa GepyT Hayraj asa msua. Haiitu
BEPOSITHOCTb TOT0, YTO OHHU OY/LYT HOBBIMH.

M3 ypHbl, B KOTOpO# Obl10 m > 3 OeJIbIX LapoB U 1 UEPHbIX, NOTEPSIIM OJMH L1ap HEU3BECTHOTO LiBe-
ta. Jlsis1 Toro uTo6kl ONMpeaesuTh COCTaB IapOB B ypHE, U3 Hee HayAauy OblIM BBIHYTHI ABa lapa. Haiitu
BEPOSITHOCTh TOTO, UTO OblJI TOTEPsIH GeJibli 11ap, eCM H3BECTHO, UTO BLIHYThIE LIAPbl 0Ka3a/HCh GeJbIMH.
JomycTim, 4To BEPOSITHOCTb MONaJaHus B 11€/1b [IPH OJHOM BBICTpEJIE PaBHA p, a BEPOSTHOCTb MopaxKe-
HHs1 LeJIH TIPH k Tonajanusx pasHa 1 — ¢F. Kakosa BeposiTHOCTb TOTO, UTO LieJib MOPaKeHa, eCu GbLIo
MPOU3BEICHO 1 BLICTPEJIOB?

B nponaxy noctynaiot TesieBu3opbl Tpex 3aBooB. [1poaykuus nepsoro 3asona conepxut 20% TeseBu-
30pOB €O CKpBIThIM fedekToM, Broporo — 10% u Tpetbero — 5%. KakoBa BeposiTHOCTL NPHOGPECTH MC-
NpaBHbI TeIeBU30P, eciu B Marasut noctynuio 30 % TeneBu30pos ¢ nepsoro 3apoaa, 20% — co BToporo
1 50% — c Tpetbero?

Hekoropoe HaceKkoMoe ¢ BEPOSITHOCTbIO %e"\ oTKJaabiBaeT k suL, rae k =0, 1, 2, ..., a udcso A noso-
»KUTeIbHO. BeposATHOCTh pa3BuTHs MOTOMKA U3 siiilia paBHa p. KakoBa BeposITHOCTb TOTO, UTO y HACEKO-
Moro 6ysieT POBHO 71 TOTOMKOB?

B ycaioBusix 3aiaun 54 y Hacekomoro passusioch 10 notomkoB. KakoBa BeposiTHOCTb, UTO MPH 3TOM GbLIO
oTyoxKeHo 20 AuiL?

WsBecTHo, uto 34 % Jio1eil HMEIOT nepBylo rpyniy KposH, 37 % — BTopyio, 21 % — TpeTbio n 8 % — uer-
BepTylo. BosbHOMY ¢ TepBOI Tpynmnoi MOXKHO TepesuBaTh TOJbKO KPOBb TEPBOH TPYIbI, CO BTOPOH —
KPOBb [1€PBOU U BTOPOH IPYIII, € TPEThel — KPOBb MEPBOH U TPETbEH IPYIII, U UJIOBEKY C UETBEPTOM IPyI-
MO MOXKHO TIepeIUBaTh KPOBb J1060# rpynnbl. KakoBa BeposITHOCTb, UTO MPOU3BOJILHO B3ATOMY 60JIbHO-
My MOKHO MepeJIuTh KPOBb POU3BOJILHO BbIOPAHHOTrO I0HOpa?

[Tpeanonoxum, uto 5% Beex myxkuun 1 0.25% Beex KeHIIMH — Aa/ibToHuKK. Hayran BeiGpannoe Jin-
10 CTpajaeT AaabToHU3MOM. KakoBa BeposITHOCTD, UTO 3T0 My»KunHa? CuuTaTh, YTO MY>KUMH M YKEHILIMH
OJIMHAKOBOE UUCJIO.

MrpoK BbIMTPBLIBAET OUKO, €CJIU TIPH MOAOPACbIBAHWH MOHETbI BbINaAaeT reps,  NPOUrPbIBAET OUKO B [PO-
TUBHOM cJiydae. [TocTpouTb rpacuk yHKLUMY pacrpeaeseHnsi CyMMapHOTo BBIMIPbILLA UIPOKA MOCJI€e ABYX
OpOCaHUN MOHETbI.

[TocTpouTb rpaduk GyHKINK pacrpeieseHUs UMC/1a HCTIbITaH|i BepHyJIIH, NPOU3BOUMBIX J10 MOSIBJIEHHS
MepBOTO ycrexa BKAIOUMTENbHO.

B naptuu u3 n neraneit umeetcst k ctanaaptHoix, k < n. Haynauy oro6panbsl m aerasneii. Haiitu ta6auiy
pacrnpesiesieH|st uMcia CTaHAapTHBIX AeTanell cpe/id 0TOOpaHHbIX, eCsH

ayn=10,k=8,m=2; 6)n=06,k=4,m=3.

BeposiTHOCTB TOTO, UTO CTPEJIOK MPOMAXHETCs NP OIHOM BhicTpesie, paBHa 0, 2. CTpeJiKy BbLIAIOT NaTpo-
HbI JI0 TEX TI0p, M0Ka OH He TpoMaxHercs. HailTu TabJuily pacrpesie/ieHdsi Yucsa MaTpoHOB, BbIIAHHbIX
CTPEJIKY.

[Tocsie oTBeTa CTY/I€HTa HAa BONPOCH 9K3aMEHALIMOHHOr0 OHJIeTa 9K3aMeHATOP 3a1a€eT CTYAEHTY J0MOJNHH -
TesibHBIE BoTIpockl. [IpenonaBarenpb npekpauniaer 3a1aBath JOMOJHUTENbHbIE BOMTPOCHI, KAK TOJNBKO CTy-
JIeHT 06HApYKUBAET He3HAHUE 3aJ]aHHOTO BOMpoca. BeposTHOCTb TOro, UTO CTY/IEHT OTBETUT Ha JI060i
3a/laHHbll Bornpoc, paBHa 0, 9. HaiiTu Tabauily pacnpenesneHus yuc/a BOIpocoB, KOTOpble MpernojaBaTelib
3aJaCT CTYJEHTY.

Kakum cBoticTBOM 0/12KHA 06/1a71aTh (DYHKIMS pacrpesenenust ciaydaiHol Bequuntbl X, utobbl X 1 —X
OblJIM OIMHAKOBO paclpejielieHbl?

[TnoTHOCTb pacrpeaesieHus cayuaiHoil Besiuntbl X 3ajpaetcsi Gopmysioi

Cy?, yelo,1],
0, y¢lo,1].

Haﬁm IMMOCTOSAHHYO C, ¢)yHKLII/I}O pacnpeﬂeﬂeHHﬂ Cﬂy'—laﬁHOﬁ BeJIMUKHBI X H cjeaymoume BepOF[THOCTI/II
P(X < 1/2),P(X > 1/3),P(X €[0,1]), P(X € [1/3,1/2]), P(X € [-2,2]).

Ix(y) =
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Cayuaitnas BennunHa X 3ajana pyHKUMEH pacnpeneseHus

0, y<0, 0, y <0,
a) Fx(y) =qy? 0<y<1, 0) Fx(y) = {siny, 0<y<m/2,
1, y>1; 1, y > /2

Hatitu nuiotHOCTh pacnpenesenust fx (y) caydaiiHoll BesuurHbl X.

Kakona BEPOSITHOCTDL TOTI'0, UTO cnyqaﬁﬂaﬂ BeJIMUKWHA MpUHUMAeT UeJIOUHCJIEHHOE 3HaUeHHe, €CJIU U3BECT-
HO, 4YTO OHa UMeeT HOpMaJibHO€E pacnpeueﬂeﬂue?

JluckpeTHOe COBMECTHOE pacrpe/iesieHne ciydaiitoro Bekropa (X, Y') 3agaercs TabunLei:

X\Y[ -1 | 0 I
(74 112 ] 18
I | 1/8 | 1/6 |5/24

Haiitu a) onnomephble 3akonbl pacnpenenennst X u'Y'; 6) 3akoH pacrpenenenust X + Y'; B) 3aKoH pac-
npejesieHus Y2,

CuayuaitHas BesMudHa X UMeeT CTaHAAapPTHOE HopMaJibHoe pacrpesesenne. Hatitu gpyHkunu
pacnpe/ie/ieHtst i IJI0THOCTH CAyYailHbIX BesHunn Yy = | X |, Yo = X2,

CayuaiiHas BesinuMHa X uMeeT paBHoOMepHoe pacnpenesenue Ha otpeske [0,1]. Hatitu dpyHkuuu pacnpenese-
HHS U IJIOTHOCTHU CJydaliHblX BeJHUnH Y7 = —In X, Yo = 2X + 1.

CuayuaiiHas BesimunHa X UMeeT MokasaTesibHOe pacrpejie/ieHue ¢ napameTpom «. Halitu pacnpenesnenus
cayvaitnbix Beuunn Y, = [X] (uenasiuacts X), Yo = X — [X], Y3 = X2V, =a 'In X.

Touka Gpocaetcs B TpeyrosibHUK ¢ BepuinHamu B Toukax (0, 0), (0, 1), (2, 0). Hatitu dpyHkimu pacnpee-
JIEHHUS! U TIJIOTHOCTH JIEKaPTOBBIX KOOPJIMHAT TOUKH.

n Touek X1, Xo, ..., X, HE3aBUCHUMO Jpyr OT Jipyra GpocaloTcsi Ha oTpe3ok [a, b]. Haiitu dyHkumn pac-
npesieIeHHsl U MJIOTHOCTH pacrpesie/leHHsl CJlydalHbIX BeJMUMH Y] = rkn<12 X}, (KpaliHsisi cjieBa TOUKA),

Y, = rl?axX;C (KpaiHss cnpaBa Touka), Yz (k-1 1o cuery cjeBa Touka, k =1,...,n).
<n

Cuyuaiitble BesiturHbl X 0'Y He3aBUCHMbI H HMEIOT OJIHO U TO XK€ IMCKPeTHOe pacrpeenerne P(X = y;) =
=PY =y)=pr, k=1,2,.... Hanu P(X =Y.

X n'Y uesasucumbl, npuueM P(X = 0) = P(X = 1) = 1/2, a Y uMeer paBHOMepHOe pacrpejieieHue Ha
otpeske [0, 1]. HaitTu dhyHkumu pacnpenenenus caydyaitibix BeanunH X + Y u XY

Hcnosibayst opMysty CBepTKH, HANTH MJIOTHOCTb pacrpeiesieHHsi CyMMbI JIByX HE3aBHCHMBbIX CJlydaiiHbiX
BEJIMUMH, HMEIOLHX

a) HopMaJlbHOE pacrpe/iesieHle ¢ apaMeTpaMu «, o
6) paBHoMepHoe Ha oTpe3ke [0,1] pacnipenesnenue.
Jlokazatb, 4To CyMMa 7 He3aBHCHMBIX CJyYailHbIX BEJHUYHH, HMEIOLIUX MOKasaTeJbHOe pacrnpeneseHne
C apamMeTpoM «, KMeeT raMMa-pacrpejie/ieHHe ¢ napameTpamu «, n.

2.
k]

JlokaszaTb, 4TO CyMMa HE3aBHCHMbIX CJyYalHbIX BeJMUHH, UMeIOUMX pacrpenenenue [lyaccona, BHOBb
pacnpenesena o 3akony Ilyaccona.

Cuayuaitible BesinuHbl X U Y HezaBUcHMbL. HaliTi MaTemaTHuecKoe OXKUAaHHE W IUCTIEPCHIO CIYUaHHOH
BesinukHbl 2X — 3Y, ecain u3BecTHo, uto EX = 3, EY =4, DX =5, DY =6.

Haiitn Matematnueckue oxKU1aHUs 1 AUCIIEPCHH YUCJ/IA CTAHAPTHBIX AeTaslell cpe/it OTOOPaHHbIX U3 3a-
nauu 60.

Haiitu MmaTemaTHueCKHe 0XKMAAHUS U IUCTIEPCHH CJlydailHbIX BesiMuuH X M Y 13 3agauu 67.

BbluncsiuTh MaTeMaTHUeCKOE OXKMAAHHE U IMCIIEPCHIO CIYyUaHHOH BETMUMHbBL, UMEIOLLEeH:

a) pacnpenenenue bepuyJny;

6) GMHOMHAJIbHOE pacIpeiesieHHe,;

B) pacnpenenenue [lyaccona;

T') reOMETPHUECKOE paclpele/ieHUe;

J1) PABHOMEPHOE pacrpejie/ieHue Ha oTpe3ske [a, b];

€) oKasateJibHoe pacrpeje/ieHue;

) HOpMaJIbHOE pacnpejesieHie ¢ NapaMeTpaMH o, o2;
3) raMMa-pacripejie/ieHie ¢ napameTpamu v, n.
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Haiitu MaTemMaTuueckue 0XKUIAHUS U IMCIIEPCHU CJyUaiHbIX BeJHUUH Y] U Y,,, BBEJIeHHbIX B 3ajaue 72.
Hafitn matrematuueckne 0>kujianus U AUCMEPCHH CIyUalHbIX BeJTHUHH U3 3a1au 64, 65.

o0 [e.°]
Iokasatb, uto EX = Y P(X > k), ecain usBectHo, uto », P(X =k) = 1.

k=1 k=1
Haiitn EX2009 ecsin coyuaiinas Besimunna X MMeeT CTanaapTHOE HOPMaJIbHOE pacrpesiesieHye.
BbiuncainTe MoOMeHT k-ro nopsiaka aJist CaydailHol BeJIMUHHbI, UMEIOLIeH:
a) paBHOMepHOe pacripe/iesieHde Ha oTpe3ke [a, b,
6) nokasaTe/ibHOE pacrpejiesieHne ¢ NapaMeTpoM .
Huamerp kpyra uamepeH npuosmkeHHo. Cuntas, 4To €ro BeJJHUMHA PABHOMEPHO pacrpeieieHa Ha 0Tpe3-
Ke [a, b], HAlTH MaTeMATHUECKOE OXKUJIAHHE U JUCTIEPCHIO TUIOLIAMH KPYTa.
Bpocaior n urpanbhbix Kocteil. HaliTh mMaTemMaTHueckoe oxKuJaHue M IMCIEPCHIO CyMMBbl UMCJ/a OUYKOB,
KOTOpbIE BbIMAAYT HA BCEX IPaHSIX.
[TycTb He3aBUCHMbIE CjyyaliHble BeJMUnHbl X1, Xo, ... UMEIOT OfHY U Ty Ke (yHKUHIO pacnpeneseHus
F(xz). Ilyctb  — HeKkoTOpOE unc/I0 Takoe, uto 0 < F(x) < 1. O603HauuM yepe3 v(x) HOMep MepBoii
CJIyuaitHOl BeIMUMHDI, 3HAUEHHE KOTOPOi GoJblie uau paHo x. Jlokasath, uto Ev(z) = (1 — F(z)) L.
Jlokasatb, uTo ecJ/u ciydaiiHble BeJHuuHbl X1, Xo, ..., X, He3aBUCHMbI, M0JOXKHUTEIbHbl H OJHMHAKOBO
pacnpenesieHbl, To npu k < n

Xi+...+ Xk . k
Xi+...4+X, n

Boruncauts Kosdduument koppessitmn p(X,Y') B ycioBusix 3ajauu 3agaud 67.

Haritu koadduument koppessiwun p(X, X +Y), rae X u'Y He3aBUCHMBI U pacpe/ie/ieHbl [0 CTaHAapT-
HOMY HOPMaJIbHOMY 3aKOHY.

Haiitn kosduument koppeasiumn p(X, X2), rie X umeert:

a) cTaHAapTHOE HOPMaJIbHOE pacrpe/le/ieHHE;

6) okasareJ/ibHOE pacrpejie/ieHHe ¢ TapaMeTpoM .

[yctb cayuaiitble Besimuntbl X U Y HesaBucumbl, npuueM P(X = 1) =P(X =-1)=1/2,P(Y =1) =
PY =-1)=1/4uP(Y =0) = 1/2. Byayr jiu cayuaiitbie BeJnuntbl XY u Y

a) He3aBHCUMbIMH; 6) HEKOpPPEJIMPOBAHHBIMH ?

Ioxasatb, uto Y,, — bu Y] — ¢ 110 BepOSTHOCTH MPU 1 — 0O JUIsl COOTBETCTBYIOLIMX MOCJIE10BaTEIbHO-
cTell c/IydaliHbIX BeJIMUHH, BBEJEHHBIX B 3aaue 72.

K uyeMy cxomuTest 10 BepOSITHOCTH MPH 2 — 0O T10CJI€A0BATEIbHOCTD

X1+ + X,
Y, =cos ——
n
ecan X1, ..., X;, — He3aBHCHMbIE CJyuaiiHble BEJIMUHHDI, pacripe/iesieHHble paBHOMEPHO Ha otpeske [0, 7r].
Cuatyuafinble BeMunHbl X1, . . ., X, HE3aBUCHMbI H OIMHAKOBO pacrnpeenensl, npu 3ToM EX; = a, DX; = 0o

K 4yeMy CXOIUTCsI MO BEPOSITHOCTH MMOCJI€N0BATE/IbHOCTD

7X1+...+Xn?
CXI4e+ X2

2 DY 2 DY 2
Q)Yn:X1+ +XH<X1+ +Xn); 5 v,

n n

[Tyctb cyuaiinas BeanunHa Y, uMeer

a) pacnpenenenue [lyaccona ¢c napamerpom n;

6) 6UHOMHAJIbHOE pacrpejiesieHre ¢ napaMeTpamu n U p;

B) HOpMaJlbHOE pacrpejelieHue ¢ napamerpamu 0 u n.

BbIsICHUTD, CYLIECTBYET JIM [IPEJIest 110 BEPOSITHOCTH OTHOLIEHHS Yy, /n TpH N — 00.

[lyctb X1, Xo, ... — nocJ/ie10BaTeNbHOCTb HE3aBUCHMBbIX OJIMHAKOBO paclipe/le/ieHHbIX CJydailHbIX Besau-
YHH C KOHeUHOH aucnepcreit. Jlokasatk, 4to ags jo6oro b npenen

lim P(X; +...4+ X, <b)

n—oo

paset 160 0, 1160 1, 60 1/2. HaiiTu yeoBus, IPH KOTOPBIX MMeeT MECTO Kax/Iblil cayuail.



100. Tlyctb X1, Xo,...— He3aBUCHMble W OJIMHAKOBO pacripe/iesieHHble cjyuyaiiible Besquunnbl, EX; = 0,

DX, < oo. M3BecTHO, uTO
p (Xt 4Xa ) 1
Vn 3

npu n — oco. Haittnu DX7.

101. MSBGCTHO, 4YTO JIEBLIK COCTABJIAIOT B CpeAHEM 1%. OueHuTb BEPOATHOCTL TOr0, UYTO 110 MeHbllel Mepe
4yeTBepo JIEBLIEN OKaXKeTcs cpenu:

a) 200 uesnoBek; 6) 10000 uenoBek.
102. Cpeau cemstn nuennust 0,6 % cemsin copusiko. Kakosa BeposiTHOCTb npu cayuaiitnom ot6ope 1000 cemsin
O0OHAPYXKHTb:

a) He MeHee 3 ceMsiH COpHsIKOB;  6) He 6oJiee 16 ceMsIH COPHSIKOB;  B) POBHO 6 CeMsIH COPHSIKOB.

103. M3BecTHO, 4To JaJbTOHMKH cOCTaBAsIOT B cpeaneM 1 %. OUeHnTh BeposiTHOCTh Toro, uto cpeau 100 ue-
JIOBEK:
a) HeT JIaJIbTOHUKOB; 6) 1aJIbTOHHKOB HE MeHee JIBYX.

104. M3BecTHO, UTO BEPOSITHOCTb POXKJEHHs Masibulka npub/uauTesibHo paBHa 0.515. KakoBa BeposiTHOCTD
Toro, uto cpear 10 Thic. HOBOPOXKIEHHBIX OKAXKETCS MaJIbUMKOB He GOJIblIe, UeM JIEBOUEK?

105. Jloisi idua, 10XKUBLIETO J10 BaLIATHJIETHETO BO3pacTa, BEPOSTHOCTbL CMEPTH Ha 21-M rojly »KH3HH paBHa
0.006. 3actpaxosana rpynna 10000 suu 20-seTHero Bo3pacta, pHueM Kak/blil 3aCTpaxoBaHHbIN BHEC
120 py6Jieit cTpaxoBbiX B3HOCOB 3a rojl. B ciiyuae cMepTH 3acTpaxoBaHHOTO POACTBEHHUKAM BbIIlJIauHBa-
etcst 10000 py6aeit. KakoBa BeposiTHOCTh TOTO, UTO:
a) K KOHLLy F0jIa CTPaX0oBOe YUpexKIeHHe OKAXKeTCsT B YOBITKE;
6) ero noxoj npesbicut 600000 py6ieir?

Kakoit MUHUMAJIbHBIA CTPAXOBOH B3HOC CJIEyeT YUPEIUTh, UTOObI B T€X YK€ YCJOBHUSIX C BEPOSITHOCTbIO
0.95 noxon 6611 He MeHee 400000 py6uieii?

106. M3BecTHO, uTO BEepOSITHOCTD BbIIYyCKa CBepJia MoBbillieHHOH XpynkocTH (6pak) paBHa 0.02. CBepJia ykjiapiBa-
torcsl B KopoOKu 1o 100 wr. Yemy paBHA BEPOSITHOCTb TOTO, UTO B KOPOOKe He OKaxKeTcsl 6paKoBaHHbIX
cBeps? Kakoe HauMeHblIlee KOJHYECTBO CBEPJ HY:KHO KJacThb B KOPOOKY JUIsl TOTO, UTOObI C BepOSITHO-
cTblo, He MeHbluel 0.9, B Hell Obl10 He MeHee 100 ucnpaBHbIX?

107. BeposTHocTb BbIX04a U3 CTpos 3a BpeMsi 1' oHoro KoHaeHcaropa pasHa 0.2. OnpenesnuTb BeposSITHOCTD
Toro, uto 3a BpeMst 1" n3 100 KoHaeHCATOPOB BBIHAYT H3 CTPOSI
a) He MeHee 20 KOH/IEHCATOPOB;
6) MeHee 28 KOHJIEHCATOPOB.

108. Hekoropas mainua coctouT u3 10 Thic. nerasent. Kaxknas aetanb HE3aBUCHMO OT IPYTHX JIeTaj1el MOKET
0Ka3aTbCsl HEUCIPABHOM C BEPOATHOCTBIO p;, ¢ = 1,2, 3, npuuem mis n; = 1000 getanen p; = 0.0003,
Juist ng = 2000 neradieit po = 0.0002, u wist ng = 7000 neraneit ps = 0.0001. Mauiuna He pabotaer, ecsiu
B HEH HeUCrpaBHbl XOTs1 Obl IBe Aetann. HalTh BeposiTHOCTh TOro, UTO MallinHa He OyeT paboTaTh.

109. 1000 pas 6pocaetcs urpajbHasi KOCThb. HaliTh npejiesibl, B KOTOPBIX C BEPOSITHOCTBIO, GoJibliier 0.95, GyeT
JiexKaTb CyMMa BBIMABILIHX OYKOB.

110. Crynent moJyyaer Ha 3k3aMeHe 5 ¢ BepositHocThIo 0.2, 4 ¢ BepositHocThio 0.4, 3 ¢ BepositHocThbIO 0.3
1 2 ¢ BeposTHocTbio 0.1. 3a Bpems oOyuenust oH craeT 100 sk3ameHoB. HaliTu npenesbl, B KOTOPBIX €
BeposTHOCTbI0 0.95 siexkuT cpenHui Gas.

111. YpoxaitHocTh KycTa KapTodeJisi 3aJ1aeTcsi CJAENYIOIMM pacipeieseHHeM:

YpoxaiiBkr | 0 1 | 15] 2 |25
Beposithoers | 0.1 | 0.2 | 0.2 | 0.3 | 0.2

Ha yuacrke Bbicaxkeno 900 kycrtoB. B kakux npejieniax ¢ BepositHocTbio 0.95 6y1er HaX0UThCs yporKaii?
Kakoe HanMeHblIIee YHCJI0 KYCTOB HY2KHO MOCAIUTh, YTOOBI C BEPOSITHOCTBIO He MeHee 0.975 ypozkait 6bl1
He MeHee TOHHBI?

112. UrpanbHas kocTb noadpachiBaeTcsi 10 TeX Mop, noka obias cymma oukos He npeBbicuT 700. OeHnThb
BEPOSITHOCTh TOTO, UTO Jiist 3TOro notpebyetcst 6oJee 210 6pocanuii.



O6paboTKa YMCJAOBBIX JAHHbBIX

1. TTo uncsoBO# BHIGOPKE M3 HOPMaJIbHOMH COBOKYMHOCTH C apamMeTpaMH v, o> MOCTPOHTh J10BEPHTEbHbIE
MHTEpBaJbI JUIST:
a) @, eci 0 U3BECTHO,
6) a, ec/ih 02 HEM3BECTHO,
B) 02, €CJIM (v U3BECTHO,
r) o2, ecim o HeM3BECTHO.

2. Tlo paHHBIM UMCJOBBIM HAGJII0IEHUSM TIPOBEPUTH OCHOBHYIO THIIOTE3Y O PABHOMEPHOCTH pacrpeie/ieHus]
¢ nomolipio: a) Kpurepusi KosimoropoBa; 6) Kputepusi XH-KBaJipar.

3. Ilo nanHbIM ABYM BbIGOPKAM M3 HOPMaJlbHbIX COBOKYMHOCTEH NPOBEPUTh TUIOTE3Y
a) 0 COBMAaJeHUH IUCTIepPCHH,
6) 0 COBMA/IEHUH CPEIHUX, €CJIU U3BECTHO, UTO IMCIIEPCHH COBMAAIOT.
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