JluckperHas maTeMaTHKa OCHOBHOI1 TTIOTOK

3angarue 13. Ciayyaiiible BeJIUYNHBI

1. Ka,}K,H,I)II';I QJIEMEHT 7-3JIEMEHTHOT'O MHO2KECTBa C BEPOATHOCTBIO P HE3aBUCHUMO OT APYI'UX BKJIIOYAETCA B
MHOZKECTBO Sp. Ha.ﬁ,ZLI/ITe MaTeMaTH4IeCKOe OXKHJIaHrue YnCJia 9JIEMEHTOB B MHOXKECTBE Sp.

2. a) Beibupaercst ciydaiiHoe [OJMHOKECTBO JIBOMYHBIX CTPOK JUIUHBL 1. (Bce mojMHOKecTBa paBHOBEPOSIT-
ubl.) Haiiure MaTeMaTnyeckoe 0KuJaHIE CYyMMAPHOTO YUCJIA €IUHUI B CTPOKAX ITOrO MOJMHOKECTBA.

6) Tor ke Borpoc, HO BbIOUpAETCs CJlydaifHOe HOJMHOKECTBO, B KOTOPOM POBHO A CTPOK.

3. CrymeHT 3a BBINOJHEHHE JIOMAIHEH paboThl mosydaer oreHky oT 1 o 10. CpesHsist OlleHKa 3a CEepHUIo
JOMaIHuX paboT okazasach pasHoil 6. Jokaxkure, 94TO 110151 paboT, OIEHKa 38 KOTOPbIe MeHbIe 4, He Ipe-
BocxouT 4/7.

4. (Hepasenctso Yebbrmesa.) s ciayuaitnoii semmanner X obosnatnm M = E[X], D = E[X?] — (E[X])%

Hokaxkure, 4TO
D

Pr[|X — M| > d] <5

5. BepoaTHOCTHOE IIPOCTPAHCTBO COCTOUT U3 JBOUYHBIX CTPOK JJIMHBI 72, BCE CTPOKH PAaBHOBO3MOXKHEL. JloKa-
JKUTE, YTO BEPOSITHOCTD COOBITHSI «KOJMYECTBO €J[MHUIL B CTPOKE OTJIMYALTCs OT 1/2 He MEHbIIe, YeM Ha /1>
He 1peBocxouT 1/4.

6. B neopuentuposanuom rpacde 6e3 mneresib U KpaTHbix pebep n Bepiun u nd/2 pédep (TO ecTh cpejHsis
crenedb Bepiunbl pasha d), d > 1. Jlokaxkure, uro Haiijercs Takoi nuk/amdeckuii 06xos BeprimH rpada
(v1v2...v,), B KOTOPOM KaXKJlasl BEpIIUHA BCTPEYAETCsl POBHO OJWH pa3 u Gosee d/2 w3 n nap (vy,v2),
(v2,v3), .y (Un—1,vp), (Vn,v1) aBIsTIOTCST pebpamu rpada.

7. Ilo Tabaumam cMepTHOCTH, cOCTaBJaeHHBIM B 1693 1. 9. TajmeeM, cpemHsist MPOIOIKATEILHOCTD KUBHA
6buta 26 Jsiet. Ilpu 9TOM BEpOSITHOCTH MPOXKUTHL He Gosiblie 8 jier Gbuia 1/2. Kakosa 6bLia cpejiHsisi mpojioJi-
JKUTETBHOCTD KU3HU TeX JIIO/el, KOTOPBbIe MPOXKIIN He MeHbIne 8 jier? (YKaKuTe MHTEPBAT BO3MOXKHBIX
[PU JIAHHBIX YCJIOBUSIX 3HAYEHHUIA. )

8. PaceMoTpuM 10CIIE/10BATEIBHOCTD A, A1, - - . , An, Tje Kaxoe a; € {0,1}" — mocsieoBarebHOCTD HYJI€l 1
eI UIMHBL 1. [locietoBaTeIbHOCTD CTPONTCA CeayIouM obpa3oM. IIepBroIil dieH mocie10BaTeIbHOCTH
ap = (0,0,...,0) — mocae10BATEILHOCTD U3 OHUX HyJteil. KaxKIblil coieayonmii YieH a;41 MOoJLydaeTcs u3 a;
3aMEHOI 3HAYEHNUST OJTHON C/IyYIaiiHO BEIOPAHHON KOOPANHATHI HA TPOTHUBOIOJIOXKHOE. PaccMOTpUM CIIy JaifHy 10
BesimunHy X — KOJIMYECTBO €JIMHUI B TIOCIEI0BATEILHOCTHU ay. Haiiaure lim, o E[X]/n.
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Hdomariinee 3aanue 13

HaHOMI/IHaeM, 9TO OTBETHI Ha BOIIPOCHI JOJI2KHBI OBbITH OOOCHOBAHBI.

1. B jorepee na Bourpbinu yxomuT 40% oT crommoctu npogaHubIX Omiaeros. Kazkapiii 6mrer crour 100
py6ueit. Jokaxkure, uro BepositHocTh Bbiurparb 5000 py6uteii (uau Gosbine) menbine 1%.

2. IIpo cayuaitnyio Besmunny X ussBecrHo, uro Pr(X < 5] = 1/2 u Pr[X > 5] = 1/2. Haiiure Bo3MOXKHBIE
3HAYEHUs] MATeMATHIeCKOro oxumanus E[X].

3. Buibupaercst cirygaitHo 1 paBHOBO3MOXKHO 10 umcesr u3 MHOXKeCTBa Iesibix gucesn ot 0 go 29. Haitnure
MaTeMaTUIecKoe OXKUJIaHUe CYMMBI 9TUX YHACE.

4. Beibupaerca ciyqaitnoe cioso jymabl 20 B andasute {a,b} (Bce cioBa paBHOBO3MOXKHBI). Haiimure Ma-
TeMaTHIeCKOe OKIJIAHNE YUC/IA TIOJCIOB ab B 9TOM CJIOBE.

5. Hnsepcueli B TIepecTaHOBKE a1a2 .. .d, Ha3bIBaeTCs TaKas Iapa MHAEKCOB ¢ < j, 4To a; > aj. Ilycrs
T — CcJydJaiiHasi IepecTaHOBKa (BCe MepecTaHOBKYM PABHOBO3MOXKHBI). Haiijnre mMaremarndyeckoe oxKujgaHue
E[I ()] kosmmuecrsa nnsepcnii I (7).

6. Ilycto X — meorpumnarenbHas ciaydaiinas Bennauna. V3BecTHO, ITO E[2X | = 5. Jdokaxwure, 410

Pr[X > 6] < 1/10.

7. B neopuentupoBannoMm rpade 6e3 mereiab n KpaTHbIX pebep rpade n Bepmua u nd/2 pédep (To ecTh
CpejiHsisl cTeneHb BepiuHbl paBHa d), d > 1. Jokaxkure, 4To B rpade ecTh HE3aBIUCHMOE MHOXKECTBO pa3Mepa
He MeHblie n/2d.

ITonckaska. B pemennn 9Toii 33,1841 ITIOMOZKET CIydaiiHOe MHOXKECTBO V), B KOTOpOe KazK/lasl BePITHHA BXOJIUT
€ BEPOSITHOCTBIO P He3aBucuMo oT Apyrux sepiud. (ITpu moaxossmiem suadennu mapamerpa p.)



