IIpakTuyeckas padora Nel mo kypey «Teopusi BepossiTHOCTEH 1
MaTeMaTH4YeCcKas CTAaTUCTHKA)

BBITIOJTHSIETCSI C HCTIOJIh30BaHUEeM TekcToBoro peaakropa WORD

ogopmnenue mumynbHo20 aucma

- HaMMEHOBaHME Yy4YeOHOW AWCHMIUIMHBI - ‘“Teopuss BeposATHOCTEH U
MaTeMaTU4eCKasl CTATHCTHUKA

- CHEMAIBHOCTD, KYpC M HOMEP Y4e€OHOH TPYIIIbI;

- (hamMmunuIO, MMS, OTYECTBO M HOMEP 3aYETHOW KHUKKU CTYJCHTA;

Bapuant BbIOMpaercsi mo  mocieaHeidl mu@pe 3a4YEeTHOH KHUKKH
cryaenral!ll

B nauane kaxnoro 3anaHus CI€AyeT NPUBECTU IMOJIHYIO (HOPMYIUPOBKY
COOTBETCTBYIOIIETO 3aaHusl. B KoHIle pabOThI CTABUTCS J1aTa U MOAMKCH CTYICHTA.

Wznarate Matepuan paboThl cleAyeT C HCYEPIBIBAIOUICH IOTHOTON B
COOTBETCTBHHM C TOJYYCHHBIMH BapHaHTamMu 3anaHuii. [lpum 3TOM HEoOXxommmo
coOmoaTh TpeOOBAHNUS BCEX JCHCTBYIONIMX CTAHAAPTOB MO OPOPMIICHHIO TEKCTOBBIX
JOKYMEHTOB, PUCYHKOB, TaOJIHII.

[TpuBeTcTBYETCS NOCPOYHAs pealn3anys NPaKTUIECKOro 3aJaHusl.

Pabora, BbIOMHEHHAss HEAaKKypaTHO, HENpPaBWJIbHO OQOpPMIIEHHAs WIIU
BBITIOJTHEHHAs! HE JUIsl CBOMX BApUAHTOB 3a/l1aHUH, K pELEH3UN HE IPUHUMAETCSL.

B nportuBHoMm cnyyae genaercs mnomerka "Hcmpasute", u pabora
BO3BpalllaeTCsl CTYJCHTY JJIi BHECEHHs B Hee MCIpaBlieHWH B pasnene "Pabora Hax
omuOKkamMu'", KOTOPBIA CIeAyeT pa3MeCTUTh BCJIEA 3a TOCIEIHEH peleH3uen
npenojaBaTens. JlaHHBIN pa3fen TakkKe JTOJDKEH 3aBepuiaThbCsl AaTOM U MOANHCHIO
cryzaenTa. VicnipaieHus B ye IPOBEPEHHOM MaTepHale paboThl HEJJOMYCTUMBI.

Bo Bpems 0TBETOB Ha IOCTaBIEHHBIE BONPOCHI C PELEH3EHTOM CTYIEHT
JOJDKEH INIPOJIEMOHCTPUPOBATh IIOJHOE BIAJACHHE MaTepuaioM Ypoka, JaTh

HUCUYCPIBIBAIOIIUE Y TOYHBIC OTBETHI HAa BCE BOIIPOCHI, KaCarOIHUECA pa6OTI)I.



Tema 1 Henocpeocmeennwtii noocuem 6epoamHocmeil 8 pamMKax KiaccuiecKkoil
cxemul. Teopemvl cnodcenus u yMHONCEHUA 6EPOAMHOCHIENL

Ecnu pesynemamul sxcnepumenma ModCHO Npeocmasums 8 euoe NOJHOU epYNnbl
UCX0008, KOMOpble NONAPHO HEeCO8MeCHmHbl U PABHOBO3MONCHBI, MO BePOSAMHOCHb
cobovimusi A pasna omuowlenuro yucia M O1a20NPUAMCIMEYIOWUX IMOMY COOIMUIO

MCXOOOG IKcnepumernma K 061/(46]1/!_)/ uucuy N 6cex 603MOIHCHbBIX MC)COOOG, m.e.
m
PA)="".
n

Beposmnocms  cymmul  08yx cobvimuii pagna cymme 8eposmMHOCMeEU  dMux
cobvimuii 6e3 8epOSMHOCTU UX COBMECMHO20 HACMYNAEHUL:

P(A+B)=P(A)+P(B)-P(A-B).

Ilpu pewenuu 3a0au uno2coa y0ooHo Haumu 8epoAmMHOCHbL NPOMUBONOTIOHNCHOSO

cobimus A, a 3amem wnaiimu eeposmmocms cobvimus A no gopmyne
P(A)=1—- P(A). Beposmnocmo coemecmnozo nacmynienus 08yx cobblmuii pagna

8EPOAMHOCMU 0OHO20 U3 HUX, YMHONCEHHOU HA YCIOGHYIO 8EPOSIMHOCIb OPY2020, NPU
Yenosuu, 4mo nepgoe coovbimue Hacmynuio:
P(A-B)=P(A)-P(B/A) = P(B)-P(A/B).
Cobvimusa A u B nazvisaromes nesasucumoimu, eciu P(A-B)=P(A)-P(B).

ﬂ]l}l He3a6UCUMBIX COOLIMULL NOAGNEHUE 00H020 He MeHAem BEPOAMHOCNU NOABIIEHUA

opyzoz0: P(A/B)=P(A) u P(B/A)=P(B)

Tema 1 Henocpedcmeennwlii noocuen epoAmHoOCmell 6 pamKkax KiaccuuecKoi

cxemol. TeopeMbt CJ1O02ICCHUA U YMHOJICEHUA 6epo;1muocmeﬁ

3aoaua 1. B Amuke B CllydallHOM NOpSAIKE Pa3jOXKEeHO IBajlaTh AETajei,
MpuYeM TsATh W3 HUX CTaHAapTHhie. PaGouwmii Oeper Haymauy Tpu aeranu. Haiimu
BEpOSITHOCTh TOTO, YTO, MO KpaiHEeH Mepe, OJHAa W3 OTHX JeTajed OKaKeTcs

CTaHJIapTHOM.

3aoaua 2. CraHnuss METPONOJUTEHA O0OpyAOBaHa TpeMs HE3aBHUCHMO

paboTarImMMH dCKaJaTopaMu. BeposTHOCTh 0€30TKa3HOM paOOThI B TEUEHUE JTHS IS



nepBoro 3ckaigaropa pasHa 0,9, mist Broporo — 0,95, mst tpersero — 0,85. Haiimu
BEPOATHOCTh TOTO, YTO B TEUEHUE IHS IMPOU3OUIET MOJOMKAa He Ooyiee OAHOrO

9CKaJ1aTopa.

3aoaua 3. Ha cknage uMeroTcst 8 M3Mmenuii, 3 M3 HUX U3TOTOBJICHBI 3aBojgoM N.
Haiimu BeposITHOCTH TOTO, YTO Cpeau 4 Haylauy B3SITHIX U3JICTUN OKaXeTCs He OoJiee

II0JIOBHHBI, U3IOTOBJICHHBIX 3aBOAOM N.

3aoaua 4. Y pacnpoctpanurens umeercs 20 OUIETOB KHIDKHOM JIOTEpeH, cpeau
KOTOpBIX 7 BeIMIPHIIHBIX. Kyrieno 3 6unera. Hatimu BepOSTHOCTh TOTO, YTO XOTS

OBbI OIMH U3 KYIJICHHBIX OUJIETOB BHIUTPBIIIHBIH.

3aoaua 5. YCTpOCTBO CEKPETHOTO 3aMKa BKIItOUaeT B ceds 4 siueiiku. B mepBoit
sueiike ocymiecTBisieTcss Habop onHoil u3 uethipex OykB A, B, C, D, B Tpex
ocTalbHBIX — ofgHOW W3 aecsatu uudp: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9 (uudpser moryr
MOBTOPSATECS). Yemy paBHA BEPOSTHOCTH TOTO, YTO 3aMOK OYyJET OTKPBIT C IEPBOM

HONOBITKA?

3aoaua 6. merotcst 1Be ypHBIL. B miepBoit HaXoaaTCs: 0uH OelbIi map, 3 YepHbIX
1 4 KpacHBIX; BO BTOPOW — 3 OeNbIX, 2 YepHBIX U 3 KpacHBIX. M3 Kax/101 ypHBI Hayraja
U3BJICKAIOT MO OAHOMY IIapy, IOCJ€ Yero CpaBHUBAIOT UX IBera. Haumu

BEPOATHOCTH TOT'O, UTO IBETA U3BJICYCHHBIX TAPOB COBIIAAAIOT.

3aoaua 7. Cpemu 100 moTepelHBIX OWJIETOB €CTh S5 BBIUTPHINHBIX. Hatimu

BEPOATHOCTH TOTO, UTO JIBA HAyAa4Yy BBI6paHHBIX ounera OKa’KyTCA BBIUTPBIIITHBIMH.

3aoaua 8. ]IBa OXOTHHWKA TIO OJHOMY pa3y CTPEJSIOT B Boska. Jlist mepBoro
OXOTHHKa BEPOSATHOCTH momnajanus B Boyika 0,7, mis Broporo — 0,8. Onpedenumo

BEPOATHOCTH TOTO, UTO B BOJIKA IMMOMAJACT XOTA OBl OJMH OXOTHHK.

3adaua 9. Benercs crpenbba Mo caMoieTy, ySI3BHMBIM arperataMu KOTOPOTO
SBJIIIOTCS J[Ba JBUraTens M KaOuHa nmuwioTa. s Toro ytoObl BBIBECTH M3 CTPOS
CaMoJIeT, JI0CTaTOYHO IMOpa3uTh 00a JBUTaTeNss BMECTe WM KabuHy nuiorta. [lpu

JAHHBIX YCIOBHSIX CTPENbObI BEPOSTHOCTh MOPAKEHUS MEPBOTO JBUTATENS paBHA Py,



BTOpPOI'0 ABUIATCIIA - P 25 KaOuHBI mwiiora - P 3. ArperaTLI CaMOJICTa ITOPAKAKOTCA

HE3aBHCHUMO JIPYT OT Apyra. Haiimu BEpOSITHOCTH TOTO, YTO CAMOJIET OYJET MOPasKeH.

3aoaua 10. [To MunieHn IpOU3BOIATCS TPU BBICTpena. BeposTHOCTH monanaHus

IIpU TIEPBOM, BTOPOM U TPEThEM BBICTpEnax paBHBI cooTBercTBeHHO P = 0,4; P,
0,5; P3 = 0,7. Kaxosa BEpOSITHOCTh TOTO, YTO B PE3YJIbTATEC ITUX TPEX BBICTPEIIOB B

MHIICHH OKAXXETCA TOYHO OJJHA Hp06OI/IHa.

Tema 2. @opmyna nonnoii eepoamuocmu u popmyna baiteca

byoem 2o6opums, umo cobwimus Hy, Hy, ... Hy obpasyrom noanyro epynny, ecnu 6

pe3yrbmame IKCNepumMeHma.
-npoucxooum o0no uz coommuii Hi, i=1,..., n.
-coovoimus Hy, Ho, ..., Hy nonapno necosmecmmoi.
B smowm cyuae umeem:

P(Hi+H, + ... + Hy)=P(Hy) +P(Hy) + ... + P(Hy) =1,

U 6€POANIHOCMb NPOU360J1bHO20 cobbimus A, npouaowedmeeo 6 YCllosUusix O0aHHO20

IKCnepumenma moancent ObImb 6bIYUCTICHA NO qbopMyﬂe NOAHOU 6epoAmMHoCcmu.
n
P(A) =) P(H;)P(A/H)).
i=1

Cobvimus Hy, ...,Hy uacmo naswvisarom cunomesamu ).

Ilycmo Hi, Hy, ... Hy - noanas epynna cobeimuii u useecmmno, umo 6 pesyivmame
IKCHEePUMEHMA NPOU30uLIo cobvimue A, moeda ycio8Has 6eposmMHOCMb MO0, YUMo
npousowino cobvimue Hi - 00HO u3 cobbimuii NOAHOU 2PYNNbL, BbIYUCIAEMCS NO
Gopmyne baiieca:

P(H;)-P(A/H;)
P(H,)-P(A/H)+..+P(H,)-P(A/H,)’

P(H,/A) = i=1..,n.

Tema 2. @opmyna nonnoii eepoamuocmu u gpopmyna baiteca

3aoaua 1. ]1pa crpenka VMBanos u IlerpoB, nMmeroue 1o jaBa 3apsijia, Ho04epEIHO
CTpEJISAIOT B MHUIIEHb. BEpOATHOCTH MOMajaHus NPy OJHOM BBICTpese paBHa 2/3 s
WBanosa u 5/6 nnsa Ilerposa. IlepBrlii cTpenok onpenensiercs mno xpeduto. Jist 3Toro

KHJIaeTCsl MOHETa W, €CJIM BhIagaeT repd, To HaunHaeT VBaHoB, a, ecnu mudpa, To



nepBeiM cTpenser [lerpoB. BemrpeiBaer crpenok, mnomaBuinii nepBbIM. Kakxosa

BEPOATHOCTH BhIUTpbIIIa AJis [TetpoBa?

3aoaua 2. ]IBa crpenka A u B moouep&nHo cTpendioT B MUIIEHb /10 IIEPBOIO
nomnajianusi, Ho He Oosee NBYX pa3 KaxAblid. BeposATHOCTh momagaHusi Mpu OJHOM
BeicTpenie st A paBaa 0,8, s B — 0,6. [lepBbIil cTpenok onpenensercs xpeouem:
KHJIaeTCSl MOHETA U, €CJIH BBINagacT rep0, To mepBbIM crpensier A, eciu mudpa, To B.
B pesynbrare crpenbObl BeiUrpan crpenok B.Kaxosa BEposSTHOCTb, YTO OH CTPEISI

MEepBBHIM?

3aoaua 3. ]IBa cTpenka CTPENSIOT 110 OJHOMY pasy, HE3aBUCUMO JIPYr OT Apyra,
BBIOMpAas OJIHY U3 ABYX MulleHel. BeposTHOCTh BhIOOpa 1-0if Mumenu ans Hux 0,5 u
2/3 COOTBETCTBEHHO, a BEPOSTHOCTH MOMAaJaHusl B BeIOpaHHY muiieHb 0,8 u 0,9.

Kaxosa BCPOATHOCTHL POBHO OJHOTO IIOIIaAaHUA BO BTOPYIO MHIIEHB?

3aoaua 4. JIa urpoka A u B oquH pa3 OpocaroT KOCTh U 3aTe€M J[Ba pa3a MOHETY.
Ecnin Ha xoctu Bbmmamaer | wuiam 2, TO BBIMIPBIBaET HUIpok A, eciu mpu
MOA0PAChIBAHUSX MOHETHI MOSBUTCS XOTs OBl OfuH repd, u urpok B, ecnu repboB He
nosiBuTcs. Ecnu ke Ha KOCTH BBbIMaJaeT 4YHUClo, Oojbllee JBYX, TO HIpok A
BBEIUTPBIBACT, €CIM TOSBATCS JABa Tepba, W Wrpok B B ocTanbHBIX cClirydasx.

Cnpaseonuea i urpa?

3aoaua 5. B n1Byx nakerax HaxonsaTcs KoH(peThl. B mepBoM nmakere 16 mryk copra
«benouka» n 8 mryk copra «Kap-ntuma», Bo BTopoM 15 copra «benouka» u 5 copra
«Kap-nntunia». M3 mepBoro mnakera BO BTOPOM MepeNnoXMId JBe KOH(EThI, B3SAThIE
cilyyailHbIM 00pa3oM, COJAEPKHMOE BTOPOrO IaKeTa IepeMeIlald M BBITAIWIN
OTTyJa OIHY KOH(eTy, KoTopas okazanack «Kap-ntutei». Kakoéa BepoITHOCTb, UTO

13 NIEPBOTO MAKETAa BO BTOPOU Nepenokuiu oqny «benouky» u ogny «Kap-ntuiy»?

3adaua 6. bepyr nBe KONOIBI KapT 1Mo 52 KapThl W U3 TEPBOM BO BTOPYIO
MEPEeKIAIBIBAIOT CAy4ailHBIM 00pa3oM 2 KapThl. 3aTeM M3 BTOPOU KOJIOABI Oepércs

oJlHa KapTa. Kakoea BEpOATHOCTb, YTO OHA OKAXKETCS JaMOMn?



3aoaua 7. Cpenn TpEX WUrpalibHBIX KocTed oxHa (anmbmuBas. Ha danpmmBoi
KOCTH HIeCTEPKA MOSIBIISIETCS ¢ BEPOSATHOCTHIO 1/3. bpocuiu 1Be KOCTU U BBITIAIH JIBE

mecTepku. Kaxoea BEpOSITHOCTh, UTO CpeAr OPOIICHHBIX KOCTel Obuta (hanpinuBas?

3aodaua 8. Pakera HaKpbIBaeT MENIb C BEepOSATHOCTHIO 2/3. [1o 1menu BBITYIIEHO JBE

paketsl. M3BecTHO, UTO MpU OJHOM MOMAJAHUM LIEIb MMOPAKAETCS C BEPOATHOCTHIO
1/2, a mpu ABYX C BEPOSTHOCTHIO 5/ 6 . Llens nopaxkena. Kakosa BEPOSTHOCTD, YTO B

Heé rorana poBHO O/iHa pakeTa’?

3aoaua 9. Koctb A umeer aBe Oenble W YETHIPE KpacHbIC I'PaHH, KOCTh B 1B
KpacHble U uyeThipe Oenble. CHauanma Opocaercs moHera. Ecnu Bblmagaer repO, To
OpocaroT KocTh A, eciu udpa, To KocTh B. Kakosa BEpOSTHOCTH TOTO, YTO BBHITIAICT

KpacHasi TpaHb?

3aoaua 10. 30% TeneBU30pOB MOCTYMAET B MarasuH ¢ nepBoi gpadpuku, 20% co
BTOpPOI M OCTalibHbIE ¢ TpeTbel. bpak Ha aTux (adpuxax cocrasiser 5%, 3% u 4%
cooTBeTCTBeHHO. KyIuleHHbII TeneBU3op oOkazaics OpakoBaHHBIM. Kakosa

BEPOSTHOCTH TOTO, YTO OH MOCTYIHJI C TpeThell padpuxu?

Tema 3. Iloemopenue onvimos (cxema bepuynnu)

Ilycmb nposoosimcest N HE3aBUCUMBIX  ONBIMOE (IKCHEPUMEHMOB), 8 KANCOOM U3
Komopulx cobvimue A modcem nacmynums ¢ eeposmuocmoio P. Obvluno noseieHue
A Hazvlgarom ycnexom.

Obosnauum uepez ( = 1 - p — gepoamuocmv moeo, umo codovimue A He
nacmynaem (neyoaua), u uepes Bp (m) — cobvimue, 3aKnoyarweecs 8 Mom, 4mo 8
cepuu u3 N ONLIMOG poGHO M ONBIMOG 3AKOHUAMCS YCHEeUWlHO (posHo M pa3

npousoiidem cobvimue A).

Toeoa ons moboco m = 0, 1, ..., N cnpaseorusa Gopmyra Bepnyiiu

- n!
P(Ba(m)=C'p™q"™,  20e szm-



Tema 3. [loemopenue onvimos (cxema bepuynnu)

3aoaua 1. TIpou3BOIUTHCA WCTBITAHUE IISITH MPUOOPOB, KAXKIBIH U3 KOTOPBIX
BBIXOAUT U3 CTPosi ¢ BeposiTHOCTRIO 0,1. Hatimu BEpOSATHOCTH TOTO, UTO XOTS ObI ABa

npubopa BBIAYT U3 CTPOSI IPHU UCIIBITAHHH.

3aoaua 2. Tpon3BoaUTHCA 4 BBICTpEIA IO MUIIIEHH, BEPOATHOCTH IMOMAIaHUs MTPU
KakJ0M BeIcTpene 2/3. Hatimu BepOsSTHOCTb TOTO, YTO B MHILIEHb MOMAAYyT HE MEHee

2 pas.

3aoaua 3. IlpuGop COMEPKHUT IIECTh OJHOTHUITHBIX MHKPOCXEM, BEPOSTHOCTH
BBIXOJIa U3 CTPOSI KaXJA0W B TedeHue ogHoro mecsua 0,2. Hatimu 6epoSTHOCTb TOTO,

4TO B TCUCHHUEC O3TOT'O CPpOKa U3 CTPOs BbIﬁI[CT He 00Jiee ITOJIOBUHEI MHKPOCXCM.

3aoaua 4. Haxonurens cuabxaer geranamu 8 ctankoB ¢ UITY. B teuenue 20
MHUHYT OT KaKJIOTO CTaHKa MOXKET MOCTYIUTH 3asBKa Ha JIeTalb C BEPOSITHOCTHIO 1/5.
Hatimu BeposiTHOCTB TOTO, 4TO 32 20 MUHYT Ha HAaKOIUTEJb IMOCTYIUT HE 0oJiee Tpex

3asBOK.

3aodaua 5. B pannu yyactByeT 10 OJHOTUIHBIX MalIvH. BepoaTHOCTh BbIXO/1a U3
CTpOsI 3a TIEPHO]] COPEBHOBaHMUH Kaxkout 3 Hux 1/20. Haiimu BeposITHOCTh TOTO, YTO

K (pUHUITY IPUAYT HE MEHee 8 MalllKH.

3aoaua 6. VImeercs 7 mapTuil jaeraneil, Kaxknaas U3 KOTOpbIX conepkuT 10%
OpakoBaHHBIX. M3 KaxaoW mapTtuu w3BIeKaroT 1mo 1 meramu. Hatimu BEpOSITHOCTH

TOr'0, 4TO CPEAN U3BJIICUYCHHBIX gleTaneﬁ HC MCHEC IBYX 6paKOBaHHBIX.

3aoaua 7. PanuonokalMOHHAs CTAaHUUS BeleT HAOMIOJEHHE 3a IIeCThIO
00BEKTaMU B TEUEHHE HEKOTOPOTo BpeMeHU. KOHTAaKT ¢ KaXAbIM U3 HUX MOXKET ObITh
notepsiH ¢ BeposiTHOCThIO 0,2. Hatimu BEpOATHOCTb TOTO, YTO XOTS Obl ¢ Tpems

00BbEKTaMH KOHTAKT 6y,£[eT MNOAACPKUBATHCA B TCUCHUC BCCT'O BPCMCHHU.



3aoaua 8. I1puboOp COCTOUT U3 IIECTH OJHOTUIHBIX OJIOKOB, HO MOXXET padoTaTh
NpU HAIMYMH B UCIPABHOM COCTOSSHUM HE MEHEe TpeX W3 HHX. 3a Tox paboThI
KKl 13 OJOKOB BBIXOJUT M3 CTpOsi ¢ BepostHOCThIO 0,3. Hatimu BEpOSATHOCTH

TOTO, YTO 32 TOA pabOThI MPHOOP HE BBIMICT U3 CTPOSL.

3aoaua 9. B cembe naTh nereil. [lycTb BEepoOsSTHOCTH MOSIBIICHHS HA CBET JIEBOYKH
Y MaJIbUMKa MOJIATAIOTCS paBHBIMU. Haiimu BEpOSTHOCTh TOTO, YTO B CEMbE HE OoJiee

JIBYX JIEBOYEK.

3aoaua 10. OOpabateiBaromuii IEHTp CcHaOkaercs 3aroToBkamu oT 10
OJIHOTHUITHBIX HAKOMUTENEH, BBIIAIONIMX NPH TOCTYIUICHMH 3ampoca IO OIHOU
netand. BepoATHOCTH TOro, YTO HAa MOMEHT 3ampoca B HAKOIMHTENIEC HMEETCS
3arotoBka, paBHa 0,9. DKOHOMUYECKH JOCTAaTOYHAs 3arpy3Ka IIeHTpa o0ecrneunBaeTcs
OJTHOBPEMEHHBIM TOCTYIJICHUEM [0 3ampocaM He MeHee Tpex nertanedd. Haiimu
BEPOSTHOCTh TOTO, YTO TPH OYEPEIHOM 3ampoce OyneT obOecredeHa TOCTAaTOYHAS

3arpyska.

Tema 4. /luckpemmusie cayuaiinple 6e1udunbl

Huckpemnoii nazviearom cryuainyio eenudury X, npUHUMarouyo KOHeuHoe Uiy
cuemnoe (MONCHO NEPEHYMEPOBAmMb) YUCIO 3HAYEHU: X1, X2,.... SHAUEHUe X

NPUHUMAEMCsL C HEKOMOPOU 6eposmHOCmbio Py = P(X = Xk) > 0. ITpu smom
z p =1
k

Coomeemcmeue, komopoe Kaxicoomy 3HadeHuro X, OUCKPEmHOU CLy4aiHou
senuyunbl X conocmaeniem e20 eeposmuocme Py, Hasvleaemcs  3aKOHOM

pacnpeoeneHus CIy4atiHol enudunsbl X.
3axon pacnpedenenus obviuno 3a0aemcs 6 gude mabauyvl, KOMOPAs HA3bl8AEMCs

PpA0oM pacnpeoesieHust.

P1 P2




®ynxyus pacnpedenenus cayuainoii eenuyunst F(X) = P(X <X) 6 ouckpemmom

cyuae A61Aemcs KyCcoO4HO-NOCMOSHHOU U MOdcem Obimb HatldeHa no gopmyne

F(X)=> p =D P(X=x).

X <X X <X
Mamemamuueckum odxcuoanuem (CpeOHUM 3HaAYeHuem) OUCKPEMHOU CAYYAUHOU

eenuuunvl X nasvieaemes wucno: E(X) = Z X, Py-
k

Ecnu Cﬂy'{aleCl}Z 6eUHURAa npuHumaent cdemHoe 4ucio 3Haqum?, mo coeopsim

o0

YUMo Mamemamuyeckoe ONCUOAHUEe CYUWecmeyem, eciu psio Z| X | P, cxooumes,
k=1

npu  pacxooumocmu psaoa 2080psAm, UMO MAMeMaAmuyecKko2o OXCUOAHUS He
cywecmeyem.
Hucnepcueti cnyuatinou eenuuunst X HA3618a10M MAMEMAMUYECKOe 0XHCUOAHUE

Keaépama OMKJIOHEHUA C]lyllaleOZZ 6EJIUYUHBL oM ee mamemamudeckoco omcudaﬂuﬂ:
2
D(X) = M(X - M(X))’.

Tucnepcuro yoobo ewruucasms no gopmyre DX) = M(X? ) - (M(X))” .
Cpeonum  K6adpamuyHvlM OMKIOHEHUEM CIVYAUHOU —6eNUYUHbL  HA3bIEAIOM

keadpamusiii kopenw uz oucnepcuu:  o(X) =,/D(X).

Cpeonee keéadpamuunoe OMKIOHEHUE ABIAEMC OOHOU U3 XAPAKMEPUCMUK
paccesnuss 03MONCHBIX 3HAYEHUL CIYYAUHOU 8eIUYUHBL BOKPYS ee MAMeMamuieckKo2o
oorcuoanusi (cm. c. 27-30, 32-36 yuebHo20 nocobus).

B 3a0auax uacmo ucnonvzyemca bunomuanvHoe pacnpedenenue, mo ecmo
pacnpeoenenue cayuauHou eenuduHvl X — uucia HacmynieHusi coovimus A 6 n
He3aBUCUMbBIX ONBIMAX, 8 KAHCOOM U3 KOMOPbIX cobbimue A modxcem npousotumu c
o0HOU u mou oice eepmamuocmoio p. Cayuaunas eeruuuna X npuHuMaem

YenoqUCTIeHHbLE 3HAYeHUs m= 0, 1, s n c
—m\=CMmpm n-m
sepossmuocmamu P(X =m)=C'p" (1— p) .
Mamemamuueckoe odcudanue, oucnepcus u cpeonee KeaopamuiHoe OmKIOHeHUe

cayuatiHou eenuduHvl X, pacnpeoeienHou no OUHOMUATLHOMY 3AKOHY, HAX00AMCA NO

gopmynan E(X)=np, D(X)=npg, o(X)=.npq. 20eq=1-p.

s ecex sapuanmos pacuugpposxa 3adanus: ' Ilocmpoumsv™ ... omkionenue...
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pacnpeoeieHus,  Mamemamuieckoe — OJNCUOAHUEe U CpeOHee  KBAOPAMUYHOe

’

omiaoHenue...” .

Tema 4. /luckpemmnvie cnyuaiinvle 6eauduHbl

3adaua 1. CiopTCMeH [OJDKEH IOCJIEIOBATEIbHO MPEOoAOoeTh 4 MpEensiTCTBUSA,
KaX/10€ U3 KOTOPBIX MPEOJI0NIEBACTCA UM € BeposTHOCTHIO P = 0,9. Ecnu cnopremen
HE MPEOI0IeBaET KaKOoe-I100 MPEMIATCTBIE, OH BRIOBIBACT U3 COPEBHOBAHUM.

Haiimu BeposSTHOCTB TOTO, YTO CIIOPTCMEH MTPEOJI0JICET:

a) He Oosee IBYyX MPEISATCTBHIA;

0) Oosee TPEX MPETSTCTBHMA.

3aodaua 2. V13 xopoOKH, B KOTOPO HAaXomATcs 2 3eNEHBIX, 2 YEPHBIX B 6 KPaCHBIX
CTCPXKHEH IS IAPUKOBOU PYKH, CIIYIaHBIM 00Pa30M HU3BJICKAOTCS 4 CTCPXKHSI.

Haiimu BepoATHOCTH TOTO, UTO IIPH 3TOM KPACHBIX CTEpPKHEHN OyIeT:

a) He MEHee TPEX;

0) XOTs OBl OJIHH.

3aoaua 3. ba3za cuabxxaer 6 mara3zmHOB. B TedeHme IHSA OT KaXKIOro M3 HUX C
BEPOATHOCTHIO 1/3 MOKET MOCTYNUTD 3asiBKA.

Haiimu BeposSTHOCTB TOT0, YTO MX OyzeT OoJee mAaTu.

3aoaua 4. Habmonenue 3a  palioHOM  OCYIIECTBISETCS — TpeMs
paguonokanronubiMu  ctanimsiMu (PJIC). B paiion nHaOmoneHuid momayl OOBEKT,
KOTOpBIM OOHapyXHBaeTcsl JII0OON paJMOJIOKAIIMOHHOW CTaHLKENH C BEPOSTHOCTHIO

0,2.

Haiimu BepoATHOCTB TOTO, YTO UX OyJIEeT HE MEHEe JBYX.
3aoaua 5. OUbIT COCTOMT M3 YETHIPEX HE3ABUCHUMBIX MOJIOpaChIBaHUM NIBYX
MIPaBUIILHBIX MOHET, T.€. BBINAJACHUE repda U HU(pPbl PABHOBO3MOMXHBIE COOBITHS.

Haiimu BepoSTHOCTH TOTO, UTO 9TO COOBITHE MPOU3OUIET HE MEHEee TPEX pas.

3aoaua 6. ABTOMAaTH3UPOBAHHYIO JIMHHUIO OOCTY)KHBAIOT 5 MAaHHIYJISATOPOB.

IIpy nyIaHOBOM OCMOTpPE HX IIOOYEpPEAHO NPOBEpstoT. Eciam  XapakTepucTuku
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IPOBEPSIEMOr0 MAHHITYJISITOPA HE YJOBJIETBOPSIOT TEXHUYECKUM YCIOBHSIM, BCS
JIMHUSL OCTAHABIIMBAETCS Ul NEepeHaNaiKku. BeposTHOCTh TOro, 4TO MpH MpOBEpKe
XapaKTEPUCTUKU MaHMITYJISITOpPA OKaXyTCsl HEYIOBIETBOPUTEIbHBIMHU, paBHa 0,3.
Hatimu BepoATHOCTB TOTO, YTO 10 OCTAHOBKH JIMHUH OyJIeT IPOBEPEHO:
a) He Oosiee IBYX MaHUIIYJISTOPOB;

0) Oosiee TPEX MAHHUIYJISATOPOB.

3aoaua 7. Ha natu kaprodkax Hanucansl UGpHI 1, 2, 3, 4, 5. JIBe U3 KapTO4eK
BBIHUMAIOTCS HAYTaJl OJTHOBPEMEHHO.

Hatimu BepoSATHOCTB TOTO, YTO 3Ta CymMMa OyeT:

a) MEHee IIECTH;

0) He MeHee IIATH.

3aoaua 8. llpousBonarcs 4 HE3aBUCUMBIX OIbITa, B KaXXIOM M3 KOTOPBIX C
BepositHocThio 0,2; 0,4; 0,6; 0,8 COOTBETCTBEHHO MOXKET IMOSBUTHCS CIIydailHOE
cooObITHE A.

Hatimu BeposSTHOCTH TOTO, 4TO A MPOM30MAET HE MEHee uYeM B MOJIOBHHE

OIIBITOB.

3aoaua 9. B xopoOke umerorcst 7 kapaHjameil, 3 KOTOpbIX 5 KpacHbIX. 13 310l
KOpOOKH HayJauy W3BJIEKAIOTCS 3 KapaHaalia.
Hatimu BepOATHOCTH TOTO, YTO B BEIOOPKE Oy/ET:
a) XOTs Obl OJIMH KpacHBIN KapaHaall,

0) MeHee IBYX KpPacHBIX KapaHJIaIei.

3adaua 10. Ctpenok, nMeromui 4 naTpoHa, CTPENsSeT MOCIEN0BATENBHO IO
JIBYM MHILIEHSIM, JI0 MOpPAXeHUs 00eUX MUIIEeHEH MM MoKa He u3pacxonyer Bce 4
natpoHa. Ilpu momagaHuy B TIEPBYIO MUIIEHb CTpENbOa MO HEW IMpeKpamiaeTcs, u
CTPEJIOK HAa4YMHAET CTPENATh MO0 BTOPOW MHIIECHH. BeposSTHOCTh TOMamaHus IpH
mo6om BeicTpene 0,8.

Haitimu BCPOATHOCTH TOI'O, YTO 6y,Z[CT IopaxCeHa XO0Ts OBl OJHa MHUIICHb.
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Tema 5. Henpepuoisnwie ciyuaiinvle eeiudunbl

Cnyuatinas eenuuuna X HA3616Aemcsi HENPEPbIGHOU CAYYAUHOU BelUYUHOL,
ecau cywecmeyem neompuyamenvhas gyukyus (X)) maxas, umo npu nobom X

BblNOJIHEHO COOMHOULEHUE
X
FO)= [ f()dt, )

20e, kak u pamvwe, F(X) = P (X < X) — ¢yukyus pacnpeoenenusi ciyuaiHou
senuyunvt X. @yuxyus T (X) Hazvlieaemcs niaomunocmvio pacnpedenenust (uiu
NIOMHOCMBIO pacnpeoeiienus eeposmuocmett) cayuainou eeruyunvt X (cm. c. 31-32,
34-41 yuebnozo nocobus).
Uz (1) cneoyem, umo F(X) sensiemcs nenpepwienoi (hynkyueti. Hanommnum,
ymo, Kpome mozo, pyuKyusi pacnpeoeneHus Aiaemcs Heyovlearowel pynkyue u
0<F(X)<1; F(-©)=0; F(+x)=1; P@<X<b)=F(b)--F(a).

Ilnomnocme pacnpedenenusi obnadaem ciedyrOUUMU CBOUCMBAMU
+o0
j f (x)dx =1, f (X) =F '(X) , ecu npouseoonas F'(X) cywecmeyem.
-0

Bepoamnocmv  nonacmv  Ha npomedcymox MOJCHO HAUmMu, UHMezpupys

niomnocmo pacnpeodenenus (smo ceoticmeo u ceovicmeo (1) oxeusanrenmmuoi)
b
P(a<X <b)= .[f (x)dx.
a
Mamemamuueckoe odicudanue (cpeonee) HenpepviHOU CIYYAUHOU SeauHUHbl X

+00
onpeoensiemcs pageHcmeoMm E(X) = j x f (x)dx. Jlucnepcus nenpepwvi8Holi
-00

CIYYaiHOU 8eIUYUHBL X ONpeoensemcs pageHCcmeom

D(X)= +T(x— E(x))*f (x)dx  ww

D(X)= | x2f (dx—(E(X))2,

cpeonee keadpamuunoe ominonenue X pasencmeon o (X) = JD(X).
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Tema 5. Henpepuoisnwie ciyuaiinvle eeiudunbl

3aoaua 1. TIMOTHOCTH pacHpeAclieHHus] CIy9alHOW BeMWMYMHBI X HWMEET BH/I
f(x)=ax?e ™, rze k>0, 0<x< .
Haiimu: a) koaddunueHr a,
0) byHKIIMIO pacpeieNieHus CIIy9aiiHOM BETUIUHBI X;

B) BBIYMCIIUTH BEPOATHOCTH IONAJAAHNS CIy4aiiHON BETUYHUHBI X Ha

untepsan (0; 1/ k).

3aoaua 2. Cnyyaiinas BennurHa X UMeeT (PYHKIUIO pacrpeieeHus

0, npu X <0;

XZ

-, npu 0<x<2,
F(x)=110

x—1714, npu 2< x<11/4;

1 npu x>11/4.

Haimu: a) mumotHocTh pacnpenenenus f (X), moctpouts rpaduku F (X) u f (X);
0) maremaruyeckoe oxunanue E(X) u aucnepcuro D(X);

B) BEpOATHOCTb OMNAAaHUs Cly4aiiHOM BearuuHbl X Ha oTpe3ok [1;1.5].

3aoaua 3. OyHKUUSA pacupeleNeHns] HENPEPhIBHON CIydyailHOM BETUYMHBI

UMEET BH/T
F (x) = A+ Barctg x, (— 0 <X <+ ).
Haiimu: a) nocrosituubie A, B;
0) mwioTHOCTH pacnpenencuus f (X), mocrpouts rpaduku F (X) u f (X);

B) BBIACHUTH cymecTByeT u E(X).

3aoaua 4. IInoTHOCTH pacnpeneneHus CaydalHONW BETUIHHBI X UMEET BH/]T

0, npu X<l1;
f(x)=
(%) X—A;, npu X=>1.

Hatimu: a) koaddunuent A,
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0) ¢yukuuio pacupenencuus F (X), moctpouts rpaduku F (X) u f (X);

B) MaTtemarudeckoe oxkumganue E(X) u nucnepcuro D(X);

I') BEPOSATHOCTH IOMAJaHus CIydaiiHON BeauurHbl X B uHTepBa (2 ; 3);
) BEPOSATHOCTH TOTO, YTO MNpPH 4 HE3aBHCHMBIX HCIBITAHUSAX  CIydaiHas

BenMurHa X HU pa3y HE MoMajaeT Ha OTpe3ok [2; 3].

3aoaua 5. Tpaduk TUIOTHOCTH pACTpECICHUS CIy4allHOH BeIWYMHBI X

MPEJCTABISAET COOOM MOMYAILIHIIC ¢ OOJBIIEH OTYOChio “a” (@ - U3BECTHO).

Haumu.

a) mosyocs b;

0) ananutnyeckoe 3aaanue f (X);
B) MoMmenThI E (X), D(X);

r) BeposiTHOCTh P(a/2< X <2a).

f(x)

L Y

-a | a

3aoaua 6. OyHKUUSA pacnpeneseHUs] HENpephIBHON ciyyailHONH BenuduHbl X

HUMECT BU
0, mpu  X<-1I;
F(x)=<a+barcsinx, npu —1<x<1;
1, npu  X=>1.

Hatimu: a) koaddunmentsl a u by

0) matematuueckoe oxuaanue E(X) u mucnepcuro D(X).

3aoaua 7. CnyuaiiHas Benu4ynHa X pacrnpesesieHa M0 3aKOHY “TPSMOYTOJIBHOTO

TpeyronbHuka” B uHTepBaie (0; a).

Haiimu: a) aHamuTHveckoe 3aaanue f (X);
rix) 0) ¢yukuuio pacnpeaencuus F (X);
B) BeposTHOCTh P (a/2 < X < a);
XP r) momentsl E(X), D(X).
0 a
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3a0aua 8. OyHKUMS pacupeneieHUs CIy4alHOW BeTWYMHBI X 3aJaHa

Fisx)&

L 2

rpaduKom

Haiimu matematnyeckoe oxunanue E(X) u qucrnepcuio D(X).

3aoaua 9. CnyuvaiiHas BenMyuMHa X MOAYMHEHA ‘“3aKOHY pPaBHOOEIPEHHOTO
TpEeyroJibHUKA Ha ydacTke [- a; a].
Fix) Hauimu: a) ananmutudeckoe 3aganue f(X);

0) maremarudeckoe oxunanue E(X),
nucnepcuro D(X).

3aoaua 10. Cnyyvaiinas BenuunHa X pacipeneseHa rno 3akony Komm
f(x) = —az, mpH — 0 <X <+®
1+ %

Hatimu. a) xoaddunmenr a,
0) dyuknuto pactpenencaus F (x);
B) BEPOSATHOCTD MOMNA/IaHUs CIIy4aiiHON BeIUYuHBI X Ha oTpe3ok [-1;1].

T) BBUICHUTH cymiectByeT au E(X)?
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