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ITPEJINCJIOBUE PEJAKTOPA

B 1973 romy ma dakymabTeTe NpUKJIAIHONR MaTeMaTHKH MOCKOBCKOTO
roCyJAPCTBEHHOTO aBMANMOHHOTO MHCTUTYTA (TEXHMYECKOrO yHUBEPCHTE-
ta) akagemmukoMm B.C. Ilyradessim Gpuia cosnana kadeapa Teopun BeposiT-
HOCTEH 1 MaTeMATHIECKON CTATUCTUKH. 34 MPOIIEeIInee BpeMs Ha Kadeape
o, HayIHO-MeToamdecKuM pykosogacTBoM B.C. I[IyradeBa ObLan co3maHbl
¥ IPOYUTAHBI OPUTMHAJBHBIE yI€OHBIE KypChl IO TAKUM JUCIIUILIAHAM,
Kak «Teopusi BeposaTHOCTeil W MaTeMaTHYecKasl CTATHCTHKa», «Ciydaii-
HBbIe mporecchl», «Maremarndeckuii amanm3» u ap. Ha cym gwuraresns
BBIHOCHUTCSI CEPHUsl YIEOHBIX MOCOOMI MO TpeM Ha3BaHHBIM JHUCIUILIAHAM,
KOTOPbIE OTPaKA0T HAKOIJIEHHBIH OIBIT MPENOJaBaHus STUX JUCIUIINH
CTyZIeHTaM TeXHWYIecKoro yHmBepcuTeTa MAU, croennaan3upyrommMcs
B 00J1aCTH MPUKJIAIHON MaTeMaTuKu, PaiiodIeKTPOHUKN, MAIMHOCTPOEe-
HUA U cucTeM ympabieHns. O TIHInTeTbHON IepToil JaHHBIX MOCOOHA SIB-
JISIETCSE MAKCUMaJIbHO JIAKOHMYHOE M3JIOYKEHKME MaTepuaJa Mpu J0CTaTod-
HO IIOJIHOM OIIMCAHUU COBPEMEHHOT'O COCTOSHUS W3yIaeMbIX IPEIMETOB.
Kpowme Toro, 3HAUUTENIHHYIO 9aCTh MOCOOUH 3aHUMAIOT MHOTOYIHCIIEHHBIE
MPUMEPHI U 33[a9H C PEIIeHUusIMH, ITO MO3BOJIAET HUCIOIH30BATH ITH IO-
cobust He TOJBKO I 9TeHUs JIEKIHOHHBIX KyPCOB, HO U JIJI IPOBEICHUST
MPAaKTUIECKAX U JTADOpaTOPHLIX 3aHaThl. CTPpyKTypa M3JI0KeHUs KypPCOB
TaKoOBa, 9TO 9THU MOCOOHSA MOTYT OJHOBPEMEHHO UIPATh POJIb ydeOHUKA,
3aJa9HUKA U CIPABOYHUKA. 1109TOMYy 1mMOCOOUS MOTYT OBITH MTOJIE3HBI KaK
MIpernoIaBaTe/sIM U CTY/IeHTaM, TaK W WHXKEHepaM.

IIpog., 0.p.-m.n. A.U. Kubsyn



ITPEINCJIOBUE

Brnmanuto guraTeseit mpemaraercs yaebnoe mocobue mo kypey «Teo-
pHsi BeposiTHOCTell 1 MareMarnieckasi craructukay (TB u MC), KoTopsrit
9ATAJICA B T€YEHUE MHOTHX JIET Ha PA3JndHbIX dhakyabrerax MOCKOBCKOro
rocyJapCTBEHHOTO aBHaloHHOro mHCTHTYTa (MAI) ¢ ncnonb3oBaHneM
y4I€OHBIX IPOrpaMM, COOTBETCTBYIOIIMX OOJIBIIMHCTBY CTAHIAPTOB JJIf
TeXHUIECKUX U IKOHOMUIECKUX CIeNraabHOCTEN. XapaKTepHOoil 0cObeHHO-
CTHIO JAHHOT'O [TOCODUsI SIBJIETCS €r0 MHOTOIleJIeBoe Ha3Hadenue. [Ipu ero
HaIMCaHUU ObLIa CleslaHa TOMBITKA BBIMOJHATH CIELYIOIIe TpeOOBaHUS:

1) TaKOHHUYHOCTH U3JIOXKEHMUs, CBOHCTBEHHYIO KOHCIIEKTY JIEKI[HIi;

2) JeTaibHOE JIOKA3ATeNbCTBO BCEX YTBEPXKICHHUN, XapaKTePHOEe JIIs
y1€OHUKOB;

3) HaJgWYue THUNOBBIX 3ajad C pELICHUIMH, a TaKXKe 3aJad JJis
CaMOCTOATEJIbHOI'O PEIIeHUA, YTO OTJINYaeT 3aJa9YHUKU]

4) cucTeMaTHU3UPOBAHHBIA U aBTOHOMHO 3aMKHYTBI MaTepuaJl, IpH-
cymuil cCupaBOYHUKAM;

5) Hamuune (GOPMAIU3OBAHHBIX CCBUIOK Ha YCTAHOBJIEHHBIE DaHee
CBOWCTBa W BBEeJ€HHBbIE MOHATHS, UTO XaPAKTEPHO [JIsi KOMITBIOTEPHBIX
yIe0HUKOB.

Hackonbko 3Ta monbsiTKa yJa/Iach aBTOpaM — CYIUTh IUTATEIIO.

Heckompko ciioB 6osee moapobHO 00 THX OTIMYUTENbHBIX YIePTaX.
Bech kypc pasperner Ha 18 Tem (maparpadoB), KOTODBIE COOTBETCTBY-
OT nmpuMepHO 18 JiekiusaM u 18 mpakTHYeCKHM 3aHATUAM IIPOJIOJIKHU-
TEeJIFHOCTHIO TIO J[Ba aKaJeMUYECKHX daca. ITO COOTBETCTBYET O0beMy
craggapTaoro Kypca TB mw MC gna TeXHHYeCKHX W SKOHOMHIECKHX
cnernuajgbHOCTell. Kpome Toro, KHATA COMEPKUT TOTOIHUTEIbHBINA Pa3Ied,
HOCBHHLGHHI)IfI IPUJIO2KEHU AM MaTeMaTUIeCKOM’ CTaTUCTUKHU, KOTOPDbIC AB-
JIAIOTCS aKTyaJbHBIME IIPU PEIIEHNN TPAKTHIeCKUX 3aaad. Becb maTepu-
asl y#asioch pasmecTursh Ha 14 meuarseix smcrax (m.u.). 3amerum, 4ro
00beM U3BECTHBIX y4eOHUKOB U 3amadaukoB mo 1B u MC mocturaer 20
m. 1. u 6osee. Tak kKak 3Tu y4eOHUKH COjiepKaT WHMOPMAIUIO, BHIXO/Is-
IIyI0 33 PaMKH CTAHIAPTHOW yd4eOHOU MpOrpaMMbl, TO CTYIE€HTaM, KaK
NpPaBMJIO, TPYJLHO CAMOCTOATEIbHO HANTHM WHTEpeCcyomuil WX MaTepruaJl
mwin pa3obparbcs B HeM. 1lo MHEHHWIO aBTODOB, B JIAKOHUYIHO W3JIOXKEH-
HOM TIOCOOWU, UMEIOIIEM YeTKYI0 HePApPXUIECKYI0 CTPYKTYPY, CTYIeHTaM
3HAYUTENHHO IPOIIE OPUEHTUPOBATHCA. Kpome TOro, eciim Kypc IuTaeTcs
110 TAHHOMY TTOCOOWIO, TO CTYAEHTaM He TpebyeTcs: 3aliChiBATh « KUBBIE>
JIEKIIAW, ¥ HA JIEKIUSX OCTAETCH JIAIIb HPOSICHUTH HEHNOHSATHIE BOIIPOCHI.
BoasmuacTBO yaebunkos mo TB u MC oTimgaercs oT mpejiaraeMoro erre
¥ TeM, YTO HAYMHAIOIIEMY IIPEIOJIABATEIO, JAXKe C XOPOolIeil MaremMaru-
9eCKOi MOATOTOBKOM, OYeHb CJIOXKHO MPOYUTATH [0 HUM PEABHBIA KypC



8 NPEIUCIOBUE

JIEKIHH. DTO CBA3aHO C TEM, YTO B yIeOHUKAX HET JPOOJICHUS MaTEePUAJIa
Ha TOCeOBATeIbHbIE JIEKIIUU U CEMUHAPCKUAE 3aHSITUsI, U TO3ITOMY NPHU
OTPAHWYEHHOM WX YHCIIE IIPENOaBaTeNI0 ObIBAET TPYIHO PEMIATh, KAKHe
pasmenst TB uw MC ciaexyer mpodmTaTh, a KakKhe HET, He Hapyllas IIpH
9TOM CTPOWHOCTU U3JIO?KEHUS.

JaHnHast KHATA COJIEPXKUT HECKOJIbKO OoJibllle MarepuaJia, 4emM Heoo-
XOOWMO [Ijisi mpouTeHWd 18 nekmuit m mpoBeleHns 18 TpaKTHIeCKAX
3angaTuii. B gacTrHOCTH, BCe yTBEpXK/IEHNST AKKYPATHO JIOKA3BIBAIOTCS, HO
B peaJIbHBIX JIEKIASAX HEKOTOpble M3 STHUX J0KA3aTeJIbCTB MOTYT OBITH
OIYIIEHBI TTO YyCMOTPEHMIO JIEKTOPa. B KoHIEe Kaxmoro naparpada (Temsr)
WMEIOTCsI TUTOBbIE 3aJ]adl C PENIEHUSMU, KOTOPbIE MOTYT MOCTY>KHTh
OCHOBO# JIJIsI TIPOBEJIEHUsT TPAKTUIECKUX 3aHATHIT. B KOHIIE KaXX 1011 TiIaBbI
IIPUBOJIATCS 33/Ia4d, IpeJHa3HaYeHHbIE JIJIS CAMOCTOATEJBHOI'O PEIeHNs,
a TaKXKe 3aJlaud MOBBIIIEHHOH CJIOXKHOCTH (OTMedYeHHbIe 3Be3J0UKOM ).
OTBeTHI K 3a1a9aM JIJIT CAMOCTOSTEILHOTO PEIIeHnsT JAHBI B KOHITE KHUATH.
HeTaabHOCTD MOKA3aTEbCTB U HAJWIHNE JTOIOJTHUTEIbHBIX 33181 ITO3BOJIA-
FOT CTY/IEHTY CaMOCTOSTEJIbHO U3YYUTh MaTepuaJ, He pacCMaTpPUBABIITUH-
Csd HA JIEKIIUAX WU CEMUHApax.

B o6br9HOM yUeOHUKE IpH JOKA3ATETHCTBE TEOPEM TaCTO OTCYTCTBYIOT
CCBUIKU Ha TMOHATHS WKW CBOWCTBa, BBEJIEHHBIE WJIUM YCTAHOBJIEHHBIE B
MpeaBLAYIIX pa3aeaax u riiaBax. [Ipu 9ToM mpeamoraraeTcs, 9T0 CTY/IeHT
YCBOWJI BeChb TPeIbIAYIIuil MaTepuaJ W Bce MOMHUT. K coXKajeHWio,
9TO MPEAMNOJOKEHNe Ha IPAKTHKe He BCerma BolmomHsdeTcsa. U Torma
CTY/IEHTY, BCTPETHUBIIEMY CCBUIKY Ha MaTepuaJtl, KOTOPBI OH He MOMHUT,
OCTAETCs MEPEINTATH BECh YIeOHUK 3aHOBO JINOO OTJIOXKUTH €r0 B CTOPOHY.
B mpemmaraemoM mocobmm BBIBOJ KarKI0il (POPMYJIBI COIMPOBOXKIAETCS
He abOCTPAKTHBIMHA <«OTCHUIKAMH» K TPEABIIYIIAM pas3jejam, a
YeTKUMH CCBUTKAMH Ha W3y9YeHHBbIE CBOYWCTBA U BBEJIEHHbIE TOHSTHS.
B mocobmm mpucyTcTByeT CpaBHUTEJIBHO HEMHOI'O CHMBOJIHIECKUX
00BEKTHO-OPHEHTHPOBAHHBIX ~COKpaIleHuil, TeM He MeHee ¢ HHOMH
JIydllle TO3HAKOMHUTBCS 3apaHee, JO Hadajla dTeHHs mocobwmsa. s
ya00CTBA IUTATEIsT BCE COKPAITEHN, CAMBOJIAIECKIE 3AIIICH U OCHOBHBIE
obo3HaUeHnsT COOpaHbI BMECTE B OTJIEJIbHBINA CIIMCOK.

Caenyer ormeruthb, 9To OosbmmuaCTBO yuebumkoB o TB m MC,
omyOJMKOBAaHHBIX B Hallleif cTpaHe, JUOO BOOOINE HE Ccomep:KaT IIpH-
KJIQJIHBIX PUMEPOB, JI00 9TH NPUMEPHI UMEIT OQHOOOKYIO (HAampuMmep,
BoeHHyI0) okpacky. Ho, ogeBnaHO, uro miis 3bdeKTHBHOIO HCHOIB30Ba-
HUs HA [PAKTHKE I[IOJyYEeHHbIX TEOPETUYECKUX 3HAHUM CTYJIEHT JOJI2KEH
YMETH CaMOCTOSATETBHO CTPOUTh MaTeMAaTHIECKUe MOJENH JIJIS KOHKPET-
HBIX TPUKJIAIHBIX 33/1a4. [Io 910t npuaunHe B manHoe mocobue BCTaBICHBI
pa3Hoobpa3Hble IPUMEPHl TEXHHIECKOI0 W KOHOMUIECKOTO XapaKTepa,
MMO3BOJIAIONINE CTYAEHTY TUIyOrke MOHATH (PU3mvecKuil m SIKOHOMHIECKHUI
CMBICJT U3y9aeMOr0 UM Kypca.

ITocobre mMeeT YeTKYI0 MepapXUYECKyIO CTPYKTYPY, POTHSIILYIO €ro
CO CIpaBOYHUKAMU. B 9acTHOCTH, MMeeTCst IO IPOOHBIH MpeMEeTHBIN yKa-
3aresib. Bea mudopManms, comeprKamiasics B KHATe, MOApa3fesieHa Ha
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0JI0KHU, Ha3bIBAEMbIE 3aMEYAHUsIMU, [IPUMEPAMU, TEOPEMaMU WJIM CBOIi-
crBamu. OTMETUM, 9TO «BOJBHBIN» TEKCT, OTPAKAIOIIII MHEHUE aBTOPOB,
BCTPEYAIOTCs TOJILKO B 3aMedaHusix. Takum 00pas3om, Kax,ibiil maparpad
(Tema) cocTouT M3 IMyHKTOB (pa3lesioB), Ha3BaHUS KOTOPHIX BBIHECEHBI
B OIJIaBJIeHUE, & KaXKJbIi pa3iel COCTOUT W3 3TUX OJOKOB. B Kaxkigom
naparpade HyMmepalus OJIOKOB saBJseTcss aBTOHOMHOI. [Tosromy Jerko
OPraHU3yI0TCs CChIJIKM U3 MOCJIEAYONUX [IyHKTOB HA [PEbILY IUE.

Ha ocHoBamnm magHOrO mocobust pa3paboTaH KOMIbIOTEPHBIH yIe0HUK,
KOTOPBIH TO3BOJIET MIHOBEHHO HAXOIUTH OTMEUYEHHBIE BBIMIE CCBUIKU U
[oJIy9aTh MHOIOYHUCJIEHHBbIE KOMMEHTApUU U mosicHenus. Kommenrapuu
MOYKHO TIOJIyYUTH KaK U3 OTJIABJIEHWS U MPEIMETHOTO yKa3aTejs, TaK U
u3 caMoro Tekcra. bBosiee neTasbHO € BO3MOXKHOCTSMHU KOMIIBIOTEPHOIO
yueOHIKa MOYKHO O3HAKOMHUThCs B [13].

[Ipu HanucaHUM KHUTH ABTOPBI OPHEHTUPOBAJIUCH HA U3BECTHBIE yIe0-
auku mo TB u MC. B gacTHOCTH, MHOTME TEeXHUIECKHAE MPUMEPHI B3STHI
n3 [23], skoHOMMUecKne mpumepsl n3 [31], a napagoKcagbHBIE TPUMEPHI
n3 [26]. JlakoumaHOCTH NM3a0KeHns B KaUrax [27], [20] ciy»xumia o6pasmom
JJIs aBTOPOB. Boulbliasi 4acTh CIPABOYHOIO MaTepuajia 3auMCTBOBAHA,
u3 [18]. Crpykrypa mocobus Bo MHOrOM IOBTOpsieT y4ebuuku [23], [12].
Ciiejiyer orMeTuTh, 9TO HACTOSIIEE [10CODUE SBJISIETCS HE [1€PBOM IOIbIT-
koit m3noxkuth Kypc TB u MC B Takom Buze. ABTOpBI B cBoeil pabore
B 3HAYUTEIBHONW Mepe ONUPANUCh Ha MPEIIIECTBYIONME BEPCUU TOCOOU
no npemaraemomy Kypey [15], [8]. Ho mammoe mocofume 6puio Hammcano
NPaAKTUYECKU 32HOBO, B HETO OBLIN BKJIIOYEHBI JOMOJHUTEILHBIE TPUMEDPHI
¥ yCHUJIEHA CTPOrOCTb U3JIOXKEHHS MATEPUAJIA.

Apropsr Giarogapar B.A. Edpemoa 3a momoms B TOATOTOBKE
PYKOIIKCH.



CIIMICOK OCHOBHBIX COKPAIITEHU
1 OBO3SHAYEHU

1. Maremarndeckue CUMBOJIbI.

A\B — pasnoctb cobbrtuit A u B
A+ B — cymma cobwitnit A u B
AB — npousBenenue coobituii A u B

exp(z) 2e”

col(z1,...,Tn) — BEKTOP—CTONIOEL C KOMIIOHEHTAMU T1,. .. ,Tn
w € A — 3jIeMEHT w NPUHAJJIEXKUT MHOXKECTBY A

w¢ A — jeMeHT w He NPUHAAJIEKUT MHOKeCTBY A

A C B — cobeiTne A BjledeT mosiBJIEHHE cOObITHS B

k =1,n — MHOXKECTBO HaTypaJbHbIX 4uces or 1 10 n

N
= — PaBEHCTBO 110 OLIPEJEJIEHUIO
= — TOXJECTBO

n

> ok — cymma BemuuH 2z, k= 1,n
k=1

3

A — cymma cobertmit Ax, k=1,n
k=1

S

T — OPOW3BENEHWe BEIUYIUuH Tk, k= 1,n

x~
Il
—

A — npoussenenune cobbrruii A, k=1,n

=

k=1
M[X] — maremaruueckoe oxxunanue CB X
D[X] — mucnepcus CB X

P(A) — BeposTHOCTH CcOObITHA A

)

— JeicTBUTEeIbHAsL OCb

det K — ompegenurens marpunsl K
AT — rpancnonupoBaHHas MarpuLa
I — epyHUYHAS MATPUIA

2. O6o3HaueHNs.

A, B,C — ciny4aiiabie cOOBITHS

A — OPOTHBOMONIOKHOE COBBITHE

W — dJIEMEHTapHOE COObITHE

) — IPOCTPaHCTBO IEMEHTAPHBIX COOBITHIA, JJOCTOBEPHOE COOBITHE
& — HEeBO3MOXKHOEe COOBITHE

Wr(A) — gacrora nosiBierns cobbitug A B 1 OIBITaX
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P(A) — BeposiTHOCTB cOOBITHST A

P(A|B) — ycioBHasi BeposiTHOCTb coOblTusi A oTHOCUTENbHO B
H; — k-—ga runoresa

C;' — 9ucIo coYeTaHuii U3 N Mo m

X,Y,Z — cnyuaiiHble BeJTHIMHBI

x,y,z — peasmu3anuun CB

{w: X(w) €< 2} — MHOXeCcTBO w, AJist Korophix X (w) < @

F(x) 2 Fx (z) — dynkuua pacupenenenns CB X

f(z) 2 fx (z) — nnormocte pacupepenenns CB X
P{X < z} — BeposarHOCTH cobbITust {w : X (w) < z}

i 2 P{X = z;} — Beposarnocrs cobprrua {X = z;}

A
mx = M[X] — maremarunaeckoe oxuganne (MO) CB X
Vp, fbr — HaYaJIbHBIH U [EHTPAJIbHBI MOMEHTHI HOPSIIKA T

dx 2 D[X] — mucnepcus CB X

ox — cpemHee KBajparudeckoe orkyionenne CB X
o

X — unenrpupoBannas CB

X

X — wopmupoBannas CB

X ~ Bi(n;p) — CB X wumeer GMHOMHAIbHOE pacIpeeeHue
C MApaMeTPaMu 1. U P

X ~II(a) — CB X umeer pacupenesenue [lyaccona
C mapaMerpoM a

X ~ R(a;b) — CB X umeeT paBHOMEDHOE pacHpeleJIeHue
Ha oTpe3ke [a,b]

X ~ E(A) —CB X wuMeer 9KCIOHEHINAIBHOE PACIPEIEIICHIE
C mapamMeTrpom A

X ~ N(m;0?) — CB X wumeer HODMAJIbHOE PacIpe/esenue
C MapaMeTpaMu m u o

Do(z) — byrkuns Jlamaca

['(z) — ramma-dynkuua Diiepa

ZTo — KBaHTUIb ypoBHa « Gynkuuu pacupeaenenus F(z) CB X

F(z,y) — byukuua pacupexnenenus asymepnoit CB Z 2 col(X,Y)

f(z,y) — miorHOCTH pacupenenenus nBymepuoit CB Z 2 col(X,Y)
kxy — koBapuanus CB X u Y
rxy — Koaddunuent koppensiiuu CB X u Y

M[Y|X] — ycnoBHOe MaTeMaTHYeCKOe OXKHUJaHUEe Y OTHOCHTENBHO X
In 2 col(Xy,...,Xn) — Bexkrop—crosnbew, u3 semMenToB Xi,...,Xn
F(z1,... ,zn) — dynkuua pacupenesnenua CB Z 2 col(Xy,...,Xn)
f(z1,... ,zn) — nnoraocts pacupeneneaus CB Z 2 col(Xy,...,Xn)

K — xoBapuanuonnasi MaTpuna ¢ nemenramu kij, ¢t =1,n, j=1,m
R — KoppeJjsinfoHHAas MaTPHIA
A
piy = P{X ==, Y =y,}
{X»}, n=1,2,..., — ciayqaitnas nocrenoBarenprocts (CII)
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F
X, —— X — cxomumocts CII {X,} k CB X no pacupenenenuio

P
X, —— X — cxopmumoctrs CII {X,} k CB X no Bepoarnocru

C.K.
X, = X — cxomumocts CII {X,} x CB X B cpeguem KBaJpaTHIeCKOM
ILH.

Xn — X — cxogumocts CII {X,} k CB X nouru HaBepHOE
Ur, [lr — BbIOOPOYHbIE HAYAJIbHbIE U LEHTPAJIbHbIE MOMEHTbI LOPAIKA T
oA~
Mx = V1 — BBIOOPOYHOE CpeJIHee
~ A
dx = Ji2 — BBIOOPOYHAS JIUCIEPCHST
~ A n =
Sx = 1 dx — HecMmellleHHad BBLIOOPOYHAA JUCIEPCHS

n_

N
Zpn = col(Xi,...,X,) — Boibopka o6beMa n
A

Zn = col(z1, ... , o) — peanusanus BEIGOpKU oObeMa n

X ~ x%*(n) — CB X wumeer pacupeieieHne Xu—KBapaT
C M CTeNneHsIMHU CBOOOIBI

X ~S(n) — CB X wumeer pacupenenenne CThloneHTa
C M CTeNneHsIMU CBOOOIBI

X ~F (n;m) — CB X wumeer pacupeaenenne @umepa
C M W M CTENeHSAMH CBOOOIBI

g(Zn) — BBIOOpOYHAS OIEHKa MapaMerpa 0

L(zn,0) — dbynkuusa npasmomomobust

3. CokpauieHnus.

MMII — MeTos MAaKCHMAJIBLHOTO IPABIOION00MST
MHK — meTon HamMeHBIIUX KBaJpaTOB

MO — maremMaru4eckoe OXKuaHue

CB — cryuaitnas BetmanHa

CII — ciuy4aiinasi 110CI€10BaTEIbHOCTD

I.LH. — IOYTH HABEPHOE

C.K. — Cpe/iHee KBa/JIpaTuiecKoe

3BbY — 3akoH GOJIBIIAX YHCET

HIIT — meHTpasibHAsA IpelelbHASI TeopeMa



''TABA 1

CJIYYANHBIE COBEITUI

§ 1. OcHOBHbBIE TIOHSITHUS

1.1. IIpocTpaHCTBO 3JIEMEHTapHBLIX coOObITHii. Teopus 6epoam-
Hocmetl — pa3/iesl MAaTeEMaTHKH, U3y Aol 3aKOHOMEPHOCTH CJTY IaiHBIX
sIBJIEHU, HAOJIIOMAEMbBIX TPA MHOTOKPATHOM TIOBTOPEHUN OIIBITA.

ITox onvimom G OHEMAaETCST BOCIPOM3BEIeHNE KAKOTO-JIH60 KOMITJIEK-
ca yCIIoBmit 7151 HABITIOIEHUs UCCTeIyeMoro siBieHus (cobvimus). OBbraHo
CUATAETCS, ITO CcOObIMUE CAYHAliHO B OIBITE, €CIU IPU HEOJHOKPATHOM
BOCIIPOM3BEEHUN STOTO OIBITA OHO WHOT/A IPOMCXOINT, & HHOT/IA — HET,
OpUYeM HeJIb3sl 3apaHee MPeJCKa3aTh BO3MOXKHBIN ncxox (cobbiTne) sTo-
ro ombita. Ilpm 3TOM HAGMIOMAETCS €B80TCME0 YCmotUUUBoOCmU 4aACmMomol
CIy9aiHOrO COOBITHS: C yBeJIMYEeHHEM 9HCJIa MOBTOPEHMIl ONbITa 3HAYe-
HHE YaCTOTHI MOSBJICHHUS CIyJIalHOrO COOBITHS CTAOMIU3UPYETCs OKOJIO
HEKOTOPOTO HECIYIadHOTO IUCTIA.

IIpumep 1.1. Ilycrs omeiT G cocTOUT B MOAOpACHIBAHUN UTPAIBHON
KOCTHU U HaOJIIOAEHUM 4YKC/a BblnaBmmx o4koB X . Tornga MoxKHO BBeCTH
cnenytomue ciydaiiaele cobbrrma: {X = 1}, {X = 2}, ..., {X =
=6}, {X <2}, {2< X <6}, {X —uerno}, {X — mewerno} u T 1.

Bosmozkable HCX0nBI w onbiTa (G HA3BIBAIOTCI IAEMEHMAPHLLMU CO-
OBLIMUAMU, ECIIA OHU SIBJISIOTCS B3aMMHO UCKJIIOYAIOUIMMU U B PE3YJIbTATE
ombiTa G 0HO M3 HUX 00s3aTeabHO mpoucxoauT. CoBOKYITHOCTH ) Bcex
3JIeMEHTAPHBIX COOBITHI w B ombiTe (G Ha3BIBAETCI NPOCMPAHCMEOM
INEMEHMAPHBIT COOLIMUT.

IIpocTpanCTBO 37T€eMEHTAPHBIX COOBITHII — TO MaTEMAaTHIECKAs MO-
JieJIb OIbITa, B KOTOPOM JIODOMY Co6bmul0 CTABAUTCSI B COOTBETCTBHE
HEKOTOpOEe IOIMHOXKECTBO ImpocTpaHcTBa (). B obmem ciaydae Kaxkaomy
ombITy (G MOXKHO COIMOCTaBUTH HECKOJIBKO MaTeMaTHIECKAX MOJIENEN, T. €.
IIPOCTPAHCTB JIEMEHTAPHBIX COOBITHIA.

IIpumep 1.2. B mnpumepe 1.1 mpocTpaHCTBO 3jI€MEHTAPHBIX COOBI-
tuit Q = {w1,..., ws}, a IEMEHTAPHOE COOBITHE W; COCTOUT B TOM,
gro {X =i}, i = 1,6. Cobbrrue {X — werHo} = {ws,wys,ws} ABIAETCH
IIOIMHOXKECTBOM IIPOCTPAHCTBA ).

Onpenenenne 1.1. CobbiTre Ha3bIBAETCS HEBO3MONCHLILM B OIIbI-
Te (G, eciM IIpM IIOBTOPEHUHU OIBITa OHO HUKOLJA HE MPOMCXOAMT. Emy
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COOTBETCTBYET IIyCTOE MOAMHOXKECTBO B {2, KOTOpOe 0003HAYAI0OT O .

Onpenenenne 1.2. CobbiTre Ha3BIBAETCA JOCMOBEPHHLIM B OIBI-
Te GG, eciid IPU NOBTOPEHUM OIbITA OHO IPOUCXOAUT Beerga. Emy coor-
BETCTBYeT IPOCTPAHCTBO §).

CobbrTHsa 6ymeM 0603HaIaTh OONBITUMHE JJaTUHCKHME OykBamu A, B, C'
" T,

Onpenemenune 1.3. Tosopsar, aro B ombite G cobbiTue A 6aewem
noasaenue cobbiTusg B, ecim m3 ocymecTBiieHus cobbrtuss A ciemyer
HACTyILIeHHE COObITHsI B, T. e. KaXKAbIil ds1eMeHT MHOXKecTBa A mpuwHaI-
JIEXKAT MHOXKecTBY B . DTo obosnadaercs tak: A C B.

1.2. Aarebdpa coobITHii.

Onpenenenune 1.4. Cobeitug A m B Ha3bBaOTCa pasHbimu, A =

=B,ecru ACBu BCA.

Onpenemenne 1.5. Cymmoti coboimuili A u B Ha3bIBaeTCs COOBI-
tue A+ B, coCrosiinge B TOM, 4TO B OLbITE IPOU30HIET XOTs Obl OAHO U3
srux cobprtuii. CobbrTrio A + B COOTBETCTBYET MHOMKECTBO, SJEMEHTBI
KOTOPOI'O IIPUHAJIEXKAT XOTs Obl OJHOMY U3 MHOXKeCcTB A wmiu B, T.e.
obbeuHeHne MHOXKeCTB A u B.

Onpenenenune 1.6. Ilpoussedenuem cobomuii A u B HasbpiBaeTCs
cobpiTe AB, cocrosiee B OJHOBPEMEHHOM IIOABJICHAN dTUX COOBITHIA.
CobpiTuio AB COOTBETCTBYET MHOXKECTBO C 3JIEMEHTAMU, MPUHAJIJIEXKA-
[UMU OJJHOBPEMEHHO MHOXKecTBaM A m B, T.e. mepecedeHne MHOXKECTB

Au B.

Ounpepenenune 1.7. Pasnwocmwvio cobwmuti A m B HasbiBaercs
cobbitue A\ B, cocrosmee B ToM, 94To cobbitue A npowmsoiiger, a coObl-
tne B — mer, T.e. cobpitnio A\B COOTBETCTBYET MHOXKECTBO, COCTOSIIEE
73 JEeMEHTOB MHOXKECTBa A, He NMPUHAJJIEKAIUX MHOXKECTBY B .

Onpenemenune 1.8. CobpiTre A HA3BIBAETCS NPOTMUBOTOAOHCHBIM
cobpITriO A, eciin OHO 3aKJ09aeTcsa B HemosBjiaeHUU cobbitusg A . CobbI-

THi0O A COOTBETCTBYET MHOXKECTBO BCEX JIEMEHTOB MPOCTpPaHCcTBa (), He
OpUHAJIeXRamuX MHOXKecTBy A, T.e. A = Q\A.

IIpumep 1.3. Ilycrs ombiT G 3aKII09AETCA B POBEIEHUN CTPEIBLObI
HayTaJl o KBaIpaTy «{)», TOYKH KOTOPOTO SBJISIOTCS SJIEMEHTAPHBIMU
cobbrrusimu w . Ilycts momaganme B kBazpar «{2» eCTb JOCTOBEPHOE
cobprtre {2, a momagaHue B obsacte « A» n « By — cobbitua A u B.
Torma cobertna A, A+ B, AB, A\B mpencrasiens Ha puc. 1.1.

I'paduyeckne wm300parkeHrsi Ha IWIOCKOCTH COOTHOIIEHUN MEXKIY
MHOXKECTBAMU Ha3bIBAIOTCs duazpammamu Benna.

Onpenmenenune 1.9. Cobbitugs A u B Ha3BIBAIOTCI HECOBMECTN-
HbLMU, €CJIM OHU HE MOI'YT NPOU30HTH OJHOBPEMEHHO B OJHOM OIIbITE, T. €.

AB=0.
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Paccmorpum ocHOBHBIE CBOMCTBA Ollepaluii HaJ| COOBITUSIMU (CBOI‘/’ICTBa
COOBITHIA).

CBoiicTBa coObITHH

1) Q+A=0; 7) (A\B)(B\A) = o
2) QA=A; 8) A+ B=B+ A;
3) AA=A (mo me A?); 9) AB = BA;
4) A+ A=A (Ho He 2A); 10) C(A+ B)=CA+CB;
5) A+ o =A; 11) A+ B=A-B, AB=A+B;
6) Ao = @; 12) A+A=Q, A=A.
Q Q Q Q
A A+B AB A\B

Puc. 1.1

Onpenenenne 1.10. Kiaacc F mnoaMHOXKECTB mpocTpancTBa,
Ha3bIBaeTCH anzebpoli cobmudi, eciiu Q € F necmtu ABeF, A+Be F,

A\B € F npn nobeix A€ F, Be F.

Sameganue 1.1. Aurebpy coOBITHII WHOT/IA HA3BIBAIOT TAK¥KE G-
2ebpoti Byas.

1.3. BeposaTHOCTb CODBITHS.

Ounpenenenune 1.11. Ilycrs mpum n-KpaTrHOM MOBTOpEHUU ObiTa G
cobbitne A mpowmsonuio my  pasd. Yacmomot Wp,(A) cobeitua A
naspiBaeTca orHomenne W, (A) =my/n.

CeoiicrBa wactorer W,(A)
1) Wa(A) >0, Tak kak m4 >0 mw n > 0;
2) W,(A) <1, tak xak my < n;
3) eciu 1pU M -KPATHOM [1OBTOPEHUH OllbITa HECOBMECTHbIE COObITUS
A u B NoSBWINCH COOTBETCTBEHHO M4 W Mp pa3, TO

Wa(A+B) & M5 — DATID _ B4 L T8 4y, (4) + Wy (B).

n n n

Anpuopn (3apaHee, 1o onbrta) yacrora W, (A) siBisieTcst cIydaitHOM,
T.e. HeJIb3d NPEICKa3aTh TOYHOE eé 3HadeHHe J0 IPOBEICHHS JaHHON
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cepum m3 n onbiToB. OMHAKO TPHUPOJA CIOydailHBIX COOBITHH TaKOBA,
9TO Ha MpakThKe Habomgaercs apdekT ycroiiunBoctu dactor. Ero cyTh
3aKJII0IAETCA B TOM, UTO MPHU YBEJIUYEHUH UHCIIA ONBITOB 3HAYEHUE da-
CTOTBI IPAKTUYIECKH [T€PECTAET ObITH CIYYaiHbIM U CTAOMIN3UPYETCs OKO-
JI0 HEKOTOPOTO Hecmyuaiiroro unciaa P(A), cooTBeTCTBYOMEro JaHHOMY
KOHKpeTHOMY coGbitnio A B onbiTe G (TOUHBIE (DOPMYINPOBKY IpUBE/e-
uel B § 13, Teopema 13.6).

Bameuganue 1.2. Yucno P(A) nepBoHadaibHO OPU CTAHOBJIEHUU
TEOPUU BEPOATHOCTEN HA3BIBAIOCH GEPOATIIHOCTGI0 COObITHS A B ONBI-
Te (. BBeneHHOE TOHSITHME yKAa3bIBAET HA TO, 9TO BepOSTHOCTH P(A)
XapaKTepU3yeT JacTOTy MOSBJIEHUS COObITHS A TpW MHOTOKPATHOM IO-
Bropennn ombita G .

Ho wacrornoe ompesesenne BepOATHOCTH OBLIO HEYIOOHO O JIBYM
npuanHaM: 1) cTpeMileHHe 9acTOTHl COOBITHS A K BEPOSTHOCTH COOBITHS
IPOKMCXOIUT He B OOLICHPUHATOM CMBICIE, a B BEDOSTHOCTHOM; 2) BBIYHC-
JieHue npejesbHoro 3Hadenus P(A), K KOTOPOMY CTPEMUTCA dYacTOTa,
MO2KeT ObITh HEBO3MOXKHBIM BCJIEJACTBHE 3HAYUTEIHHBIX TPYAHOCTEN mpn
IIPpOBE/ICHUN 6OJ'H)H_IOFO YucJjia OIIBITOB. HOBTOMy pacCMOTPpUM TaK Ha3bl-
BaeMO€e aKCHOMATHIECKOE OMpeesIeHre BEPOSITHOCTH.

Onpenmenenume 1.12. Kmacc F mogMHOXKeCTB mpocTrpaHcTBa (1,
BKJIIOYAOmuil B ceOs pe3yJIbTaThl CJIOKEHWsI W YMHOXKEHUS CHENHO20
YHMCIIA CBOUX JIEMEHTOB (T. €. 3AMKHYTBIf OTHOCHTENLHO 9TUX OIEPAIHii),
Ha3bIBaeTCs 0 -aa2e0poti. DieMeHTHl o -anrebpbl F (T.e. MOAMHOXKECTBA
npocrpascTBa {2) HA3BIBAIOTCA CAYYAUHbIMU cobbmuamu (WM TPOCTO
cOOBIMUAMU,).

Hanomuum, 910 MHOXKECTBO A Ha3bIBAETCS CUEMHBIM, €CJIAU MEXKLY
BceMU 3jeMeHTaMu A ¥ MHOXXECTBOM HATYPAJbHBIX YHCEJ MOYXKHO
YCTAHOBHUTDH B3aHMHO OJHO3HATHOEe coOTBeTCcTBHEe. Hampmmep, MHOXKeCTBO
{1,1/2,...,1/n,...} aBuserca cIeTHBIM.

Ounpepenenune 1.13. Bepoamuocmvio cobvimus A HasbiBaeTcs
qucioBas dyukmus P(A), onpenenennas Ha o -anreGpe F u ymoBile-
TBOPLIONIAA CIEIYIONUM YeThIPEM AKCUOMAM MEOPUL SEPOASMHOCTel.

AKCHOMBI TEOpPHUU BEPOATHOCTEHR

A1l. (Heompuyamenavrocms seposmmocmu) Kaxmomy coberrinio A €
€ F cTaBUTCS B COOTBETCTBHE HeoTpuuarenbHoe ancio P(A), me.

P(A) > 0 pna noGoro A € F.

A2. (Hopmuposka eeposmnocmu) BepoaTHOCTh TOCTOBEPHOTO COOBITHS
paBHa exuHule, T.e. P(Q) =1.
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A3. (Koneunasn addumusnocmo eeposmuocmu) st q06bIX HECOBMECT-
HBIX COObITHI A u B CIpaBeinBO paBEHCTBO

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

A4. (Henpepwusrocmo eeposmuocmu) s mo6oii yobBarome mociemo-

BareabHoctu Ay DAy D...D A, D... cobbrruii uz F, Takoii, 4ro
AjAs-...- A, ... = D, AIMeET MECTO PABEHCTBO

lim P(A4,)=0.

n—r0o0

Akcrombr A1-A3 TecHO CBA3AHBI CO CBORCTBaMM 9acTOTHL. B rajbHeii-
meM akcmoMa A4 ¥ IpeAmooyKeHne O 3aMKHYTOCTH aJjrebpbl cOOBITHI
F OTHOCHUTEJIHO CYETHOTO YHCIa ONepalyii MOYTH HEe HUCHOJIb3YeTCs.
Ormerum TakxkKe, 910 akcrmoMbl A3, A4 0 KOHEYHOH A IUTUBHOCTH U
HEMPEPBIBHOCTH BEPOSITHOCTH MOTYT OBITH 3aMEHEHBbI Ha IKBUBAJEHTHYIO
AKCHOMY O CIETHOW aJIMTHBHOCTH BepoaTHOCTH (cM. m. 3.2).

§ 2. OcHOBHBIE CBOICTBA BEPOSITHOCTU

2.1. AKkcmomaTrn4deckKue cBOMCTBa.

Onpenenenne 2.1. Ecm P(A) = 1, o A me paBHO Q, TO
roBop4T, 4To cobbiTre A B ombiTe G TPOMCXOAUT nowmu HasepHoe (I.H.).

Onpepnenenue 2.2. Ecim P(A) =0, to roBopgar, 4yro cobbitue A
nowmu Huxozda e npoucrodum 6 onvime G .

Csoiicra P(A)

1) IIycre P(A) = 1. Ilo akcuome A2 P(2) = 1, HO u3 sroro He
caenyer, ato A =Q (T.e. aT0 A ABIAETCA TOCTOBEPHBIM COOBITHEM).

2) P(@) =0, 1.e. BEpOATHOCTH HEBO3MOXKHOIO COOBITHS PaBHA HYJIIO.
Bo-tiepBoix, & € F, mockoiabKy o-ajgrebpe F UPUHAIIEKAT CAMO

cobbiTue ) U ero gomonHenue ) 2 O\Q = @. Bo-Bropeix, Q + @ =
= Q. ITosToMmy, ¢ oHOM cTOpOHBL, o akcnoMe A2 noaygdaem P(Q+ @) =
=P(Q) =1, ¢ apyroit croponsl, 10 akcuomam A3 u A2 umeem

Q- @ =, Tak KaK COOBI-
Tus 21U J HECOBMECTHDL

P(Q+®):‘

H =P(Q)+P(o)=1+P(2).
Orcroma crenyer, uro P(@) = 0.

2 Kub63yn A.M. u ap.
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3) Mycrs P(A) = 0. ITo croiictey 2)P nmeem P(@) = 0, HO u3
9TOrO He CIeayeT, 9T0 A = &, T.e. cobbiTre A He 063aTENHHO SABJISIETCS

HEBO3MOKHBIM.
4) Ectu A C B, 1o P(A) < P(B), T e. BepoATHOCTH MOHOTOHHA.

IIpencraBum muaOXkecTBo B kak B = A+ B\ A (puc. 2.1). ITo noctpoennto
A(B\A) = @, cuenosarennbro, cobbrrmss A wm B\A HecoBmecTHBI.
ITosromy no akcnomam A3 m Al nmeem P(B) =P(A)+P(B\A4) > P(4).

5) P(A) < 1 pus moboro A € F. Tak kak A C 0, T0o u3 cBo¥icTBa
4)P u akcuombl A2 crenyer P(A) < P(Q)=1.

0°©

Puc. 2.1 Puc. 2.2

6) P(A+ B) = P(A) + P(B) — P(AB) nna mobex A, B € F.
IIpencrasum A B Buge A = A\B + AB. OueBngno, uro (A\B)(AB) =
= @ . Torga no akcuome A3 umeem P(A) = P(A\B) + P(AB), orkyaa

P(A\B) = P(A) — P(AB).

AmnasormaabiM 0o6pa3oM moctynuM ¢ cobbitneM A + B. Uvmeem A + B =
= B+ A\B, npnuem B(A\B) = @. Torna u3 akcnombr A3 caemyer

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

Ioncrasnsiss B mammoe Boipaxkenune gopmyiay misa P(A\B), momyaaem
TpebyeMmoe.

7) P(A+ B) < P(A) + P(B) pna mobeix A, B € F. I3 akcuomsl
A1 crnepyer P(AB) > 0, nostomy mo crofictey 6)P nomyvaaem

P(A+ B) =P(A) + P(B) —P(AB) < P(A) + P(B).

IIo MHAYKIANU MO2KHO ITIOJIYIUTb HEPABEHCTBO

n n

P(Y " Ai) <> P(A).

i=1 i=1

8) Ha ocrose akcmombl A3 M0 WHIYKIME MOXKHO TIOKA3aTh, ITO €CIIA
cobprtusg Aiq,...,A, TomapHO HECOBMECTHBI, TO
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9) IIycre cobbitmsi A m B mecosmectnwl, T.e. AB = &. Torga
Bepao P(C(A + B)) = P(CA) + P(CB). Ilo npeanonoxkeHnio nveem
(CA)(CB) =@, rak kak AB = @ . U1 KpoMe TOro, 0 CBOHCTBY COOBITHIA
10) A umeem C(A + B) = CA + CB. CuepoBarenbho, 10 akcuome A3
nomygaem (puc. 2.2)

P(C(A+ B)) = P(CA+ CB) = P(CA) + P(CB).

2.2. CsolicTBa BEpPOSAITHOCTH JIJIsi MOJIHONW IpyHnbl COOBITHIA.

Onpenenenune 2.3. Cobwitus Hiy,...,H, B onbite G 0obpa3yoT
NOAHYIO 2PYNNY HECOBMECTNHBLT cObbimull, eCJIM OHU IIOIAapHO HECOBMECT-
ul (H;H; = @ upu @ # j) u B pe3yibrare OIbITA IPOU30HIET XOTH
6l ofHO U3 cobbithit H;, i = 1,n, ne. Hy + ...+ H, = Q. CobbiTug
Hi, ..., H, Ha3bIBAIOTCS 2UNOME3AMU, €CJIN OHU 00PA3YIOT MOJHYIO IPYII-
Iy HecoBMecTHbIX cobpituit u P(H;) >0, i=1,n.

Onpepmenenue 2.4. Paccmorpum onbiT (G ¢ KOHEYHBIM YHUCIOM
BO3MOXKHBIX MCx010B §) = {wi,...,wy}, A€ wW; — d7IeMeHTapHBIE COOBI-
THsA, 00pa3yIIie MOJHYI0 TPYIILy HECOBMECTHBIX COOBITHI, MOSBIEHUE
KOTOpBIX pasHOBeposaTHO, T.e. P(w;) = p, ¢ = 1,n. Takue cobbirus
Wi, ... ,Wy Ha3BIBAIOTCH CAYYAAMU, & 1PO oubiT (G roBOPsIT, YTO OH
CB00UMCA K CTEME CAYHAES.

Onpenenenune 2.5. Paccmorpum B onbiTe G, CBOISANIEMCS K CXEME
CIIy9aeB, MPOU3BOILHOE COOBITHE A, KOTOPOE MOXKHO MPEJICTABUTH B BUJIE
CyMMbl m ciydaes, T.e. A = Wi, + ...+ w;, opu m<n. Torna rakue
ciaraeMble Wi, ... ,Ww;, HA3BIBAIOT CAYUGAMU, OAG2ONPUATNCIEYIOULUML
coboimuio A (Wmm 64a20NPUATIHVMU CAYUAAMU).

Onpenmenenme 2.6. Yeaosnot eeposmnocmoro P(A|B)  cobwr-
tnsgs A ormocuTenpHO cobbitus B, ecmm P(B) > 0, masbiBaeTcs BEpO-
ATHOCTH OCYINECTBJIeHAA COOLITHS A IPH YyCIOBHH, 94TO coOLITHE B yXe
MPOU30IIJI0. YCIOBHASI BEPOSTHOCTH OIpeiesieTcss (hopMyJIoit

P(4/B) 2 %

Ceoiicra P(A) (npomomxennue)

10) Ecam cobbitust Hy, ... , H, o0pa3yoT IOJHYIO IPYIILY HECOBMECT-
HBIX COOBITHII, TO

P(H))+...+P(H,) =P(H; +...+ H,) = 1.

JlaHHO€E CBOMICTBO HEIIOCPE/ICTBEHHO BBITEKAET W3 OlpejeseHus 2.3, aKCH-
oMbl A2 u cBoiicrsa 8)P.

2%
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11) P(A) = 1—P(A).Tlo oupenenenuio A= Q\A, nosromy AA=g.
Io coiictBy 12) A umeem A+ A = Q, T.e. cobbitua A u A obpasyior
HOJIHYIO TPYIILy HECOBMECTHBIX cOObrrmit. CiieoBaTe/IbHO, 10 CBOUCTBY
10)P: P(A+ A) = 1. Tak xak A u A HECOBMECTHbI, TO 110 AKCHOME
A3 umeen: 1 = P(A+ A) = P(A) + P(A), orkyna cieayer mckomas
dopmyra.

12) P(A+B)=1-P(A-B). Ilo coiictey 11) A mmeem A + B = A x
xB. Iosromy u3 cpoiictsa 11)P cienyer P(A+ B) =1—-P(A+ B) =
=1-P(A-B).

13) P(AB) = 1 — P(A + B). Dro cuenyer us csoiicrsa 12)P, ecin
BMecTO cobbiTuii A m B paccMOTperb COOTBETCTBEHHO cobbiTus A u B

I ICTIONb30BaTh CBOHACTBO cobpiThii 12) A: A = A.

14) Ecnu ousir G cBosuTCd K cxeMme ciydaes, To P(w;) =p =1/n,
i =1,n. JleifcrBuTesibHO, TAK KaK COOBITHS W1, ... ,W; HECOBMECTHBI, TO
no akcroMe A2 u cBoiicTBy BepositHOCTH 8)P mMeem

1=PQ)=P(wi+...4wp) =P(w1)+...+ P(w,) = np.

15) Ecam cobpiTre A mpencTtaBuMo B BUJE CyMMBI M GJIaronpusiTHBIX
CIy9aeB U3 OOIIEro Inuciaa N CIIyIaeB, TO BEPOSATHOCTH TAKOTO COOBITUS Ha-
XOAMTCS MO KAACCUdECKot Popmyae sunucaerus sepoamuocmu: P(A) =
= m/n. JeficTBUTENbHO,

P(A) =P(w;, +...+wi,) =P(w,) +... +P(w;,) = =,

IIpumep 2.1. OnmbIT cocTOUT B MOAOPACHIBAHUU HIPAIBHON KOCTH
(cm. mpumep 1.1). Tpebyercst HaliTn BEpOATHOCTH BBINAJIEHUS] YETHOTO
quciia 09KoB (cobbitusi A ). B maHHOM cilydae ONBIT CBOIUTCS K CXEMe
cTydaeB, eciI B KadecTBe dJeMeHTapHBIX COOLITHH w;, i = 1,6, B34Thb
MOJIO’KEHUsT BepxHell rpanm koctu. Torma n = 6, a m = 3, HOCKOJIBKY
A = wsy + wy + wg . Takum o6pazom, P(A) =1/2.

16) Paccmorpmm ombit G, cBOmAMHMIICS K CXeMe CIIy9aeB, W MIPEIIO-
JIOXKUM, 9T0 cobbitusim A, B, AB 6JaronpusTCTBYIOT COOTBETCTBEHHO
ma, mp > 0, map ciydaeB U3 BCeX n BO3MOXKHBIX. lomycrum, 4ro
cobbIiTre B yrKe MPOU3OMII0. DTO 03HATAET, UTO U3 BCEX BO3ZMOXKHBIX T
CJLy9a€B PEAJIbHO MOIJIO MOSIBUTHCS TOJIBKO Mp CILy4YaeB, IPUYEM U3 HUX
TOIBKO Map Ciydaes OmaronpuarcrByor cobbrruio A . Torpa P(A|B) =
=map/mp . HelicrBuTennHo, oIydaeM

P(AB) mag N maB

PUIB = 5 = e = e

17) P(AB) = P(A)P(B|A) = P(B)P(A|B). Hammaa dopmyna

cJIeyeT u3 onpeneieHud 2.6 m cBoiicTBa KOMMYTAaTUBHOCTH Ollepalun
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yMHOXKeHust cobbitnii: AB = BA . JleficrBuTesbHO,
P(B)P(A|B) =P(AB) =P(BA) =P(A)P(B|A).

Op1HOM M3 OCHOBHBIX (POPMYJI JJIsi TIOJICIETA BEPOSITHOCTH CJIIy9IaifHOTO
COOBITHS SIBIISIETCST KJIacCHIecKas (hopMyJia, IPUBEJEHHAas B CBOHCTBE
15)P. B cxeme ciayvaeB TpejIaraeTcsi CIeAyIOmuii MOPSIOK PereHust
3aJ1a9 ¢ TOMOIIBIO 3TON (HPOPMYJIBI.

1) OnpenennTh 2meMeHTapHBIE COOBITHST, CBO/IS OMBIT K CXEME CIIy9aeB.

2) IMoxcunTaTh KOIMYIECTBO N BCEX CIIyYaeB.

3) Onucarb cobbiTe A, BEPOATHOCTH KOTOPOro Tpedyercs HANTH.

4) TMoxcauTaTh 9UCIO M, CIYIaeB, GIATONPUATCTBYIOMAX COOBI-
THio A.

5) Bocmonb3oBaThes KIaccuIeckoi (hopMyItoit BEIYHCIIEHHS] BEPOSTHO-
ctu P(A)=ma/n.

Sameganue 2.1. Ilpu BbIgeIeHNE CIydaeB UCXOHAT, KaK TPABUIIO,
73 UHTYUTHUBHBIX COOOPAaXKEHU O CHMMETPUH UCXOJ0B U UX PABHOBO3MOXK-
HOCTH.

2.3. Tumnoseie 3aa4n.

SBamgada 2.1. B ormen TeXHHIECKOr0 KOHTPOJISA MOCTYINJIA TMAPTHUI
u3 15 muszennit, cpeau KOTOPbHIX 5 OpakoBaHHBIX. Jljisi IPOBEPKU KadecTBa,
mapTuu HayraJ BbIOpano omHo m3menne. C KaKOi BEpOATHOCTHIO OHO
OKaxKeTcs OpakoBaHHBIM?

Pemenwne. [lepemymepyeM Bce M3/EIIHs U ONPEIEIAM JIEMEHTADHbIE
cobbrTua (cyaan)

w; = {BBIGOp i-rO M3nENHs}, ¢ =1, 15.

Takux smemeHTapHBIX cOOBITH 15, T.e. n = 15. Onumem cobwviTue A,
BEpPOSITHOCTH KOTOPOTO TpebyeTcs: HaifiTu:

A = {BBIGOD 6PAKOBAHHOTO U3/EIH }.
Yucmo smeMeHTapHBIX COOBITHi, OJIATOIPUATCTBYIOMIAX COOBITHIO A,

PaBHO KOJIMYECTBY OpaKOBAaHHBIX ieTaJsieit, T.e. my = 5. Torma coriacuo
KJTaCCHIecKoil (popMyste BEIYUCIIEHNsT BEPOSITHOCTH

Orser. P(A)=1/3.

SBamgadga 2.2. YcIoKHUM IpeabAyInyto 3aaqdy. IIpemgmnomoxum, 910
JUIS OPOBEPKM HapTUH, CocTodimed u3 15 usnenmii, cpeau KOTOPBIX
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HaAXOAATCs b OpakOBaHHBIX, BbIOMpalOTCd 3 m3nmeswus. [laprus camraercs
b6paKoBaHHOM, eciim OpaKyeTcs XOTs 661 ogHO m3menane. Tpebyercs HalTh
BEPOSITHOCTH TOI'0, 4TO HapTus OyJeT 3adpakoBaHa.

Pemenne. Caenyss nmpeio:KeHHOMY BBIIIE TOPSIJIKY PEIIeHUs 3a/1a-
9d, OIPEEIUM JIEMEHTAPHOE COOBITHE B PACCMATPUBAEMOM OIIBITE CJIe-
AyomuM 00pa3oM:

o {HOC.HG,ILOB&TG.HBHOCTB U3 Tpex JeTaJiel, }
B BBIOpaHHBIX U3 15 merastei )

Bce Ttakme smemenTapHble COOBITHS PABHOBEPOATHBI U 0OPA3yIOT IIOIHYIO
TPYNIOy HECOBMECTHBIX COOBITHIl, T.€. ONBIT CBEJEH K CXeMe CJIyJaeB.
s Toro 9To0bl MOACYATATH KOJIUIECTBO 7t BCEX BO3MOXKHBIX CJIy9aeB,
WCITOJIb3YeM TaK Ha3bIBaeMYIO cremy swbopa 6e3 ozspauierus. IlepByro
JIeTaJb IJisl TIPOBEPKH MOXKHO BRIOpaTh 15 cmocobamm (IO KOIMIECTBY
nMerommxcst B naprum geradeif). IIpn nposepke st Kaxkzgoro crocoba
BBIOOpa TEPBOIL AeTan cymecTByeT 14 cnocoboB BEIOpATH BTOPYIO JETAJb
(rak Kak omHA JeTasb, BHIOpAHHAS MEpBOif, y»ke orcyrcrByer). Takum
00pa30M, Ipu MPOBEPKe 00Iee KOIMIECTBO CIIOCOO0B BBIOOPaA 2-X IeTajieit
paBusiercs 15 - 14. Paccyxmas majiee aHaJoruaHbIM 00pa30M, MOJIydaemM

n=15-14-13.
Omnumem Tenepb cobbiTre A, BEPOSITHOCTH KOTOPOTO TpebyeTcss HAWTH:

A= { B IIOCJIEOBATEILHOCTH U3 TPEX BHLIOPAHHBIX }
JeTajieii oKaxkeTcs XoTs Obl ofHa OpakoBaHHast [

PaccmoTrpum cobbiTre A, IpOTHBOMOMOXKHOE COOBITHIO A :

e { B TIOCJIEJOBATEIHLHOCTH M3 TPEX BHIOPAHHBIX }
" laerageil He OKaKeTCd HU OIHON OpaKOBAHHOI J ©

[Toacuanraem 49mciio deMEHTAPHBIX COOBITHI, GJIATOTPUSITCTBYIOMINX CO-

obiruio A. C 510i1 1E/IbI0 IOBTOPUM PACCYXKIAEHUS, UCIIOJIb30BAHHBIE JIJIsi
nozcdeta n. Boibupas meranu Tonpko m3 10 HEOPAKOBAHHBIX, MOJIYIAM

mz=10-9-8.
Torga, wcmosnb3ysd KIaCCHIECKyro (DOPMYJILY BBIYUCIEHUS BEPOSITHOCTH,

OKOHYATEJIbHO Oy/1eM nMeThb

P(A)=1-P@A)=1- 298 _y 24 _ 67
15-14-13 91 ~ o1

Orset. P(A)=67/91.

SBamaaa 2.3. ma 20 ygacTHUKOB KOH(MDEpEHINH, Cpeiu KOTOPhIX 12
poccuiickux, B roctuHuIle 3abpounpoBano 20 HoMepos. U3 aTux HOMEPOB
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12 — ¢ Buzgom Ha Mope. [Toprhe HAyTa ] BbIIAET yIacTHUKAM KOH(MEPEHIUN
KJII0YX OT HOMepoB. HaiiTu BepodaTHOCTH TOro, 9TO HOMEpA C BUAOM Ha
MoOpe JIocTanyTcs 12 poccuiiCKuM y9acTHUKAM KOH(pepeHInn.

Pemenue. [Iponenypa BbLaeseHNsI TOCTHHHYIHBIX HOMEPOB yYIaCTHH-
KaM KOH(DEPEHIMHU MPEeICTABIsAeT COOOl MpUCBOEHWE KaXxKaoil daMuinu
B CIIHCKe yYaCTHWKOB HOMEpPA, BHIOpaHHOrO Hayraj moprbe. Oupenennm
3JIeMeHTapHOe cOObITHE

110CJI€/I0BATEJIbHOCTD U3 HOMEPOB alllapTaMeH-
w = { TOB, 0bpa30BaHHAs COTVIACHO YIOPSIOYEHHOMY
CIUCKY y9JaCTHUKOB KOH(MepeHun

Bce takme snemeHTapHBIE COOBITHS PABHOBEPOSTHBI U 0OPA3yIOT MOIHYIO
IPYIIy HECOBMECTHBIX COOBITHIA, T. €. OIBIT CBEJIEH K cxeme ciydaen. Jiis
MoJicYeTa YUC/Ia N BCEX TAKHX CIYy9YaeB BOCIOJIB3yeMCsl CXeMOW BBIOODa
6e3 BozBpamenus. [lomyTaem

n=20-19-18-...-2-1=20!.

3aMeruM, 9TO Mbl IIOJIYYMIA U3BECTHYIO B KOMOMHATOpUKE BejmauHy k!,
PaBHYIO KOJIUYIECTBY BCEX CHOCODOB CHOPMUPOBATH PA3IUIHBIE MOCIEI0-
BAaTEJIBLHOCTH U3 K SJIEMEHTOB, T.€. “YUCAY BCEL BO3MONCHLIL NEPECNAHO-
6ok k asnemernmos.

Onumem cobbirue A, BEpOsiTHOCTH KOTOPOIO Tpedyercs: HalTu:

JBEHAIIIATH POCCUACKUM yIacTHUKAM KOH(MDEPEHINN 10CTa-
A= HyTCd HOMepa C BHJOM Ha MOpe€, a OCTaJIbHble HOMepa
OyayT pacupeeseHbl MEXKy OCTABIIUMUCS yIACTHUKAMEI

Haiinem gmcio m, ciydaes, OmaronpuarcrByiomux cobbiruio A. g
9TOTO paclupeesinM CHadajia HOMepa C BHIOM Ha MODE CDEId POCCHii-
CKUX Y4YaCTHUKOB KOH(pepeHImH. DTO MOXKHO crenarb 12! cmocobamu,
COTJIACHO pAaCCy2KIeHUSM, MPUBEIEHHBIM Mpu mojacdere n . Ha Kaxkabrit
Crocob pacupeiesinTh YKa3aHHbIE HOMEPa CPeU POCCHICKUX YIaCTHUKOB
koHdepeHnuu cymecrByer 8! cnocoboB pacipe e uTh OCTABIINECS HOMe-
Pa cpeiu OCTAJbHBIX yIaCTHHKOB. TakuM 0Opaszom, o0Iiee KOJUIeCTBO
JIEMEHTAPHBIX COOBITHH, DJIATONMPUATCTBYIONUX COOBITHIO A paBHSAETCS
12! - 8!. CnenosarenbHo,
my = 12! - 8L

Hast naxoxpaenns P(A) Bocnonbsyemest kiaccnaeckol dbopmydoii

ma 812
P(4) = n o 20! "
Orset. P(A)=8!12!/20!.

SBanmaaa 2.4. IlogbpaceiBator K wrpaspubix Kocreit. Hafit Bepo-
STHOCTD TIOJIy9eHUsl CYMMbI OUKOB, paBHOi: a) K ; 6) K + 1.
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Pemenwme. a) Ilpeqmonoxnm, 9To B JaHHOW 3aJade BCE KOCTH
3aHyMepoBaHbl 0T 1 mo K . Bymem moHEMATh TOJ 97€MEHTAPHBIM COOBI-
THUEM

_ {HOCJIG,Z];OB&TGJH)HOCTI) n3 K uudp, COOTBeTCTBy—}
FOIIUX YHUCJIy BBIIIABIINX OYKOB HA KaXKJ0# KocTu )

Bce Takue sieMeHTapHBIE COOBITHSI PABHOBEPOATHBI U 0OPA3yIOT MOIHYIO
PYIILy HECOBMECTHBIX COOBITHIA, T. €. OUBIT CBEJEH K cxeMe ciy4daes. [Ipu
moJIcYeTe YUCIa N BCEX CIYYaeB BOCIIOIB3YeMCsl CXeMOi BBIOOpaA ¢ BO3Bpa-
menuem. Ha niepBoii urpajibHOM KOCTU YUCJIO OUYKOB MOXKET MOsiBUTHCs 6
cmocobamu (06as nudpa ot 1 10 6). isa Kaxkgoro cnocoba NOsABIeHUs
4KC/Ia OYKOB Ha LEPBOIl KOCTU CylecTByeT 6 CloCOOOB HOsIBJIEHUS YUC/IA
OYKOB Ha BTODOH WrpasbHOil KocTu © T.74. (cM. 3agady 2.2). Takum
0Opa30M, 00IIee YMUCJIO BCEX BO3MOXKHBIX JIEMEHTAPHBIX COOBITHI

n = 6%,

Omnumem cobbitre A, BEPOSITHOCTb KOTOPOTO HY2KHO HaiTH:
A = {cymma oukoB Ha K moabpomeHHbIX KocTax paBHa K }.

3aMeruM, 9TO HOABJIEHUE STOTO COOBITHS SKBUBAJIEHTHO TOMY, IYTO HA BCEX
UTPAJIBHBIX KOCTSIX BBIMAJIO MO OFHOMY OUKy. OUeBHIHO, ITO ITO MOXKET
[IPOM30UTH €IMHCTBEHHBIM CIIOCODOM, T. €. 9HCIIO SJIEMEHTAPHBIX COOBITHIA,
6IarONPUATCTBYIOMIX COOBITHIO A, paBHO equHuIE (my = 1).
CiieioBaTeIBHO, COTVIACHO KJIACCUIECKOM (POpMyIie BEIYUCIEHUS BEPO-
ATHOCTHU
A Mma 1
n 6
6) ITocKobKy ONIBIT He U3MEHHJICS, dJI€MeHTapHble COOBITUS U BeJd-
4UHA, N OCTAIOTCs HpexXHumu. V3mensiercs juiib coObITUE, BEPOSITHOCTD
KOTOPOTO TpebyeTcss HAWTH:

B = {cymma oukos Ha K nonbpomenubix koctax pasaa K + 1}.

CobriTre B sKBHBaJeHTHO TOMY, 9TO Ha K — 1 WrpasbpbHOM KOCTHU BhIMa-
JeT 10 ONHOMY OYKY, & Ha OJHOI HUIPAIbHON KOCTH BBIIAIET IBa OYKA.
Iloacuaer uumcia aseMeHTaAPHBIX COOBITHIL, OJATONPHUATCTBYIONAX COOBI-
Tuio B, cBoguTCcs, TaKUM 00pa3oM, K HaAXOXKIEHUIO KOJIMIeCTBa CIIOCOO0B
BBIOpATH OJIHY UTPAJHHYIO KOCTh n3 K |, Ha KOTOPOI JI0I’KHO BBIITACTH B,
ouka. OgeBugnO, 9T0 ecTb K Takwmx cnocobos. CaemoBarenbro, mp = K .
Takum obpazom,

K

P(B) = =

Otrset a) 1/65;6) K/6K.
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Samaua 2.5. Tpu crymenra MAU, asa cryueara MOU u yerbipe
crygenta MI'Y HayraJ paccaXuBaioTcd B Tpu Baroa. /Jlims Kaxkmporo
[1aCCa’>kKupa BEPOATHOCTb OKA3aThCs B JIIOOOM M3 BAarOHOB OJMHAKOBA.
Haiitu BeposiTHOCTH CJIeIyIOMUX COOBITHIA:

a) tpu crymenta MAW okaxxyTcsi B pa3HBIX BaroHax;

6) npa crynenta MOU okaxKyTcs B pa3sHBIX BarOHaX.

Pemenme. a) Onpenennm sseMeHTApHOE COOBITHE JJIsi PACCMATDH-
BAeMOT0 B 3aJade OIIbITa CJIEAYIOMUM 00pa3oM:

B { MOCJIeIOBATEIbHOCTh U3 HOMEPOB BaroHOB, 0Opa30BaH- }
Hag COIVIAaCHO YHOPAJIOYEHHOMY CHHUCKY IIacCaXXUpoB

Bce Takme ameMeHTapHBIE COOBITHSI PABHOBEPOSTHBI B OOPA3yIOT IMOJI-
HYIO I'PYIIILy HECOBMECTHBIX COOBITHI, T. €. OIBIT CBEJEH K CXEME CJIy9IaeB.
g mopacdeTa 9uciaa n BCeX CIyYaeB BOCIOIb3YeMCs MPOIELypoil, Ou-
CaHHOW B mpeablAyIel 3agaqde. B pesynbrare mosryanm

n =3,
Hac unTepecyer BeposgTHOCTH COOBITUS
A = {rpn crynerra MAW okaxKyTcsi B DA3HBIX BATOHAX }.

Pacnpenenum cragasa wmMeromiuecss y HAC Tpu Omiieta C HOMepaMu
Pa3JMYHBIX BaroHoB cpeau crymeaToB MAWU. JleficTBysi aHAJOTHIHO
poLe/Aype, ONUCAHHON B 3aja4e 2.3, 1ojlydaeM, 4To 9T0 MOXKHO CJeJaTh
3! cmocobamm. Ha kaxkzmplit Takoit cmoco6 cymecrsyer 3% cmoco6os
OpUOUCATh HOMEPa BATCOHOB BCEM OCTABINAMCS MaccaXXupam. Lakum
obpaszom,

ma = 3!3°%.

B pesysprare mosyaaem

ma _ 3135 31 2

n 3 33 9

6) B aroil 3a/1a9€e HAC HATEPECYET BEPOATHOCTD CIIEYIOMETO COOBITHSL:
B = {npa crynenra MOU okaxkyTcsi B PA3HBIX BATOHAX }.

YHucio Bcex CJ/IydaeB, CBA3aHHbBIX C OIBITOM OCTa€TCHA 0e3 usMeHeHusd: N =

= 3%, JI;1a1 mo/cdeTa InciIa CIydaes, 61arOMpUATCTBYOMIX COOBITHIO B
BOCIIOJIb3yeMCsT CHadaja IIPOIEeAypoil, MpeIJIoKEeHHOW B 3agade 2.2, a
UMeHHO, nepBbiit crygenT MOU moxker BEIOpATh BaroH TpemMs criocodbamu,
a BTopoit — nByms. Takux cmocoboB 3 - 2. OcraBimuecs maccaXupbl MOTYT
HOJTyYUTH HOMEpa CBOMX BaroHOB 3' crocobamu. Ilostomy

mp=3-2-3".
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Takum obpazom,
3-2.37 2

P(B)= 2% = 2.

Orser a)2/9; 6) 2/3.

Samadga 2.6. IIpenmosokmm, 9TO B KaXK/IOM U3 TPEX BAarOHOB €CTh
poBHO k MecT, n KaXkIbIil u3 Tpex cryaeHToB MAV MoxeT 3aHATD JTH000€
u3 umeroluxcs mect. Haiitu BepositHOCTb TOro, 4ro Tpu cryiaedra MAU
OKaXKyTCs B Pa3HBIX BaroHaX.

Pemenue. Onpemenum sieMeHTApHOE COOBITHE B PACCMATPUBAEMOM
OTIBITE CJIEAYIONUM 00pa30M:

w = { OCJIEIOBATEIFHOCTh U3 HOMEPOB MECT, 0Opa30BaHHAs }
| corsacHO ynopsiJ04eHHOMY CHHUCKY cryzenTos MAW
Bce takme snemeHTapHBIE COOBITHS PABHOBEPOSTHBI U 0OPA3yIOT MOIHYIO
IPYIILy HECOBMECTHBIX COOBITHIA, T. €. OIBIT CBEJIEH K cxeme ciydaen. s
Mo/icYeTa BCEX BO3MOXKHBIX CIy9aeB BOCIIOJIB3YeMCs CXeMoil BeiObopa 0e3
BO3BpailieHus. Torja 9ucio n BCeX CIydaeB, CBA3aHHBIX C OIIBITOM, PABHO
n=3k-(8k—1) (3k—2).
Hac no-nipexkHeMy MHTepeCyeT BEPOSITHOCTH COOBITHS

A = {rpu cryneara MAU okaxKyTcs B Da3HbIX BArOHAX }.

OfHaKO 9HCIO 3JIeMEHTAPHBIX COOBITHIH, OJArOMpUATCTBYIONIAX COOBI-
Tuio A, Tenepb paBHO

ma =3k 2k -k = 6k°.
B pesysbrare momyaaem

ma 6k3 2k?
P(4)= " = 3k-(Bk—1)-(3k—2) (k—1)-(3k—2)"

3aMeTuM, 9TO OpPU HEOTDAHUIEHHOM YBEJWIEHUN JUCJIA MECT B BaroHe,
T.e. mpu k — 00, nMeeMm

2
li P(A)= 1 —_— = —.
Jm PA) =l oo eTE T

CpaBHHUTE NOIyYeHHBIH PE3YJIbTAT C OTBETOM B 3a0aHuy @) 3anaqaun 2.5.
2k?

OrBeT Gh=1)- GE—2)
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Samadga 2.7. B posbirpeime jorepen yuacrsyor 100 Oumieros,
Cpeid KOTODPBIX 25 BBIMIDBINHBIX. KakKoBa BEPOATHOCTH OCTAThCd 0Oe3
BBIMI'DbIIIA, HPpUOOpeTs 3 Ousiera jiorepen’?

Pemenune. Paccmorpum jiBa criocoba pereHust 3Toil 3a1a4u, OTIuda-
FOIIHECS ONpeIeIeHuEM SJIeMEHTAPHOTO COOBITHS.

Cunoco6 I. Onpenenum semenTtapHoe COOBITHE CIIEIYIONMHAM 00pa-
30M:

w = {mocen0BaTEIbHOCTD U3 HOMEPOB KYIUICHHBIX OHIIETOB}.

Bce Takme aimemenTapubie cOOBITUS PABHOBEPOSITHBI W 00PA3yIOT MOJIHYIO
TPYNIOy HECOBMECTHBIX COOBITHIl, T.€. ONBIT CBEJEH K CXEMe CIIyJIaeB.
Paccyxknas Tak ke, Kak B 3a7ade 2.2, TMOJYIAM, 9TO UUCIO BCEX CIYyIa€B

n =100 -99 - 98.
Onwumrem cobbiTre A, BEpOSITHOCTH KOTOPOTO HYZKHO HANTH:
A = {Bce Tpn Gurera okaxkyTcst 6e3 BHIMTPHIIA}.

Torpa uucio ciydaes, 6JaronpusaTCTBYOIIUX COObITUIO A | BbIparXKaercs
caeayromuM 00pa3oM:
my =75-74-73.

B pesysibraTe nmeem
75-74-73
100-99-98 °

Cnoco6 II. Onpenenum B 9TO# 3a7ade dIEeMEHTAPHOE COOBITHE IO-
apyromy. s sToro BBeZeM CileAyIOIlee MOHATHE: 1od CO80KYNHOCTBHIO
bydem NOHUMANSG MHONHCECTNEO IAEMEHINOB, HA KOMOPOM HE 6600UMCH
nopadox cAed08aAHUA INEMEHOB.

PaccMmorpum B KauecTBe 3j1€MEHTAPHOIO COObITUS CJIeLyIolIee

P(A) =

w = {COBOKYIIHOCTH M3 TPeX JIOTePeHHBIX OUIeTOB}.

Takoit ctocod BeIOOpa 3JIEMEHTAPHOTO COOBITHS B JaHHOU 3ajade BO3MO-
2KEH, TaK KaK HAC HE UHTepecyer HOPsiJOK, B KOTOPOM HPUOOpeTasiuch
Jlorepeiinbie GUIIEThI, a HHTEPECYEeT TOIBKO UX KAYECTBEHHBINR cOCTaB (KO-
JIMYECTBO BBIMIPBIIHBIX Cpely HUX). Bee Takue sieMeHTapHbIE COOBITHS
PaBHOBEPOSITHBI ¥ 00Pa3yIOT HOJIHYIO IPYIILy HECOBMECTHBIX COOBITHI, T. €.
OIIBIT CBEJIEH K CXEeMe CJIydaeB.

ITocKoMbKY M3 OIHON COBOKYIIHOCTH TDPEX JIEMEHTOB (COIIACHO pe-
3yJIBTATY, IOy 9eHHOMY B 3aJade 2.3) MOXKHO MOy IuTh 3! ocsesoBaTeb-
HOCTel, TO O0Iee YUCIIO BCEX IJIEMEHTAPHBIX COOBITUH, ONpeeeHHBIX
TaKOM crocoboM, Oymer B 3! pa3 MeHbIme, 9eM OBLIO IOJYIEHO IIPHU
WCHOJIG30BAHUN IEPBOI'O CII0CODA PELIeHns 3a/1a4u, T. €.

100 - 99 - 98
3! '
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[lonyuyennass BequawmHa MOXKET OBITH MPEJACTABIEHA B CJIEIYIOMEM
BUJIE:
100!
31(100 — 3)!

MBI TIOJIyYHMJIN H3BECTHYIO B KOMOMHATODPHUKE HOPMYAY OAS HUCAA COUE-
manuti uz k saemenmos no l:

R
Cr = (k-1

T.e. I 9UCJIa BCEX BO3MOXKHBIX CIIOCOOOB BBIOpATh [ 31eMeHTOB u3 k
MMEOIINXC s, €CIU MOPAI0K BBIOOPaA HECYIECTBEH.

AH&HOI‘I/I‘{HBIQ pacCyKaeHnd NPUBOAAT K HaXOXKJACHUIO Y1Ciia CJIydaeB,
6JTArONPUATCTBYIOIIUX ONPEIEIEHHOMY BbIIIE COOBITHIO A :

75!

_ 3 _
ma =01 = s —ay

OkonuaTesbHO HOLyYaeM

Cc3 75.74-73
P(4) = 255 = )
(4) C3, 100 - 99 - 98

Orser. C’%/Cf’oo.

SBamada 2.8. YcCIOXKHAM, [0 CPABHEHHIO C IMPEABIAYINEH 3a1adeil,
npaBmiia Jorepen. IlycTh B JloTepee OCYIIECTBIISI€TCS PO3BITPHINT 6 HO-
mepoB u3 49. Ilopsimok BhImaeHUS BBIATPHINIHBIX HOMEDOB HEBaKeH.
VaacTHUK JloTepen BbIOUpaeT 6 HoMepoB u3 49. Beurpsint BeIIagnBaeTCs
yragasmuM 4, 5 min Bce 6 HOMepoB. OnpeneuTh BEPOATHOCTD YTraIbIBa-
HUST POBHO YeThIPEX BBIUTPHINIHBIX HOMEDOB.

Pemenue. Onpenennm semMeHTapHOE COOBITHE B JaHHOM 3a1ade:
w = {coBokynHOCTH 6 HOMEPOB 13 49}.

Bce Takme ssmemenTapubie cOOBITHS PABHOBEPOSITHBI W 00PA3yIOT MOJIHYIO
TPYIIy HECOBMECTHBIX CODBITHIA, T. €. OIIBIT CBEMIEH K cxeMe ciiydaeB. Torma
nosyanM (AHAJOTMYHO TOMY, KAK 9TO CAEIAHO B NpeApLIymeil 3amade)
KOJIMIECTBO BCEX CIIYIaeB

6
n = Cyg.
OmnumieM cobbITHE, BEPOSTHOCTH KOTOPOro TpebyeTcs HaiiTh:

A = {yragano 4 BRIUIDBIIHBIX HOMEDA }.

ITocne pospirpeima jgoTepen 49 ydacTBYIOIIUX B PO3BITPBINIE HOMEPOB
JIeJIATCS Ha JiBe TPYIbl: 6 HOMEPOB — BhIUTPHINIHBIE 1 43 HOMEpa — 6e3
BBIUTDBIMIA.
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Jisi Toro 9robbl Hpou30ILI0 COObITHE A, HEOOXOJUMO U JOCTATOYHO
BBIOpaTh 4 HOMepa W3 6 BBIUTDHITHBIX (3T0 MOXKHO caerarh Cg cro-
cobamu) m BHIOpaTh OCTasjbHBIE 2 HOMepa u3 43, ocraBmmxcs 6e3 BbI-
urpbinra. Takum obpa3oM, 0bImee IUCIO CIIydaeB, 6JIArOmpUASITCTBY IOIIIX
cobbiTui0 A, MOXkKeT ObITh HaMIeHO CJIeAYIOoIuUM 00pa3oM:

_ 4 2
mag = CG - 043.
Bocnonp3oBaBmuch KIacCHIecKoil (popMyToil, momyInm

4 2
P(4) = St

Otset. P(A) = CiC%/CS,.

Banaga 2.9. Ilycts P(A) = P(B) =1/2. Bepno qu, uto P(A|B) =
=P(B|A)?

Pemenue. Ilonp3ysice onpezenenneM yCiiOBHOW BEPOSTHOCTH, IIOJLY-
UM
P(AB)
P(B) ’

P(BA) _ P(AB)

P(4B) = P(A) ~ P(A)

P(B|A) =

[TockosbKy B JaHHOM CJIy9ae COBIAIAIOT W UHUCIUTEIN, W 3HAMEHATEeJH,
10 P(A|B) = P(B|A).
O rBeT Bepno.

Bamaaa 2.10. Ilycte Hy, Hs, H3, Hy — paBHOBEPOSATHBIE THIOTE3HI.
dsasrores gy runoresaMu codbitus Hy + Hy u Hs + Hy?

Pemenue. Heobxoaumo mpoBepUTh, BBHIMOIHIIOTCS JIX JIjId COOBITHM
Hy + Hy nw Hs + H,; cBolicTBa, KOTOPBIM JOJKHBI YJIOBJIETBOPATH
runore3bl. [IpoBepuM nomapHyio HECOBMECTHOCTH STUX COOBITHIA:

(H1+ Hs)(Hs + Hy) = HiH3 + HiHy + HyHs + HoHy = O,

Tak Kak Hi,Hs, H3, Hy — runore3bl, W TO3TOMY OHH HECOBMECTHBHI.
[IpoBepum, 06pa3yIoOT Jimt TU COOBITHSI TOJHYIO IPYIIILY:

(Hy + Hy)+ (Hs+ Hy) = Hy+ Ho+ Hs + Hy = Q.

Taxkum obpasom, (Hy + Hz) w (Hs + Hy) 06pasyior HOMHYIO TpyMITy

HecoBMecTHbIX cobbituit u P(Hy + Hy) > P(Hy) > 0, P(H; + Hy) >

> P(H3) > 0. CuenoBaTenabHO, 9TH COOBITUS SIBISIFOTCS THIIOTE3AMH.
Orsert. [a, apidiorcs.

Bamaua 2.11. Ilyecre P(B) > 0. Jloxasats, ato P(A|B) = 1 —
—P(A|B).



30 CIYYAUHBIE COBBITUS [FJI. I

Pemenme. Io ceotictBam cobbirnii 2) A, 12) A, 10) A n akcnome A 3:

_P(B) P(QB) P(A+A)B) P(AB+AB) o~
1= B - PB) - 55) = 5 5) =P(A|B)+P(A|B).

CaemoBaresibHO,
P(A|B) =1-P(A|B).

Yro u TpeboBajoch JI0Ka3aTh.

§ 3. OcHoBHBIe (POPMYJIBI BBIYUCIEHUSI BEPOATHOCTE

3.1. ®opmysia ymHO2keHusi BepogTHOcTel. OcHOBHOU 3amadei
TEOPUU BEPOATHOCTEIl HABJIAETCA BBbIYUCICHHE BEPOATHOCTEN CIIOXKHBIX
CODBITHUII C UCIOJIL30BAHUEM BEPOSATHOCTEN HoJlee TPOCTHIX COOBITHIA.

Teopema 3.1. Bepoamnocmsd 00HOBPEMEHH020 NOABAECHUA COOBL-
muti Aq,...,A, ewvpasicaemca GOPMYAOT, YMHOHCEHUS BEPOAMHO-
cmed:

P(A1As ... Ay) = P(A1)P(As|Ay) ... P(An|Ar - ... An_y),

68 KOmopoti BEPOATMHOCTIL KaicAo20 caedyrouezo no Nnopadky cobvbmus
BHLYUCAAEMC NPU YCAOBUL, 4MO 6 PACCMAMPUBLEMOM ONBIME NPOUSOULAY,
ece npedvdyusue coobimus.

HokazarenbcTBo. [IpoBenem mokazaTenbCTBO MO0 WHAYKIUH. Ec-
Jd m =2, TO yTBEpXKJEHHE BEPHO IO OIPEJEJIEHUIO YCJIOBHOU BEpOsIT-
voctu. Ilpenmomoxkum, aro dhopMysa cropaBeijnBa s JoObx n < k.
Torma, paccmarpuBast npoussesenne k + 1 coObiTus, moydaem

P(A1As ...  AgApsr) = P((A1As - ... - Ap)Apyr) =
=P(A14s ...  A)P(Apy1]A1As ...+ Ay) = P(A])P(A3]Ar) x ...
DS P(Ak|A1A2 L—_— Ak_l)P(Ak+1|A1A2 L—_— Ak>

Takum obpaszom, popmysia OKa3bIBaeTCst BepHOl u it k + 1 coMHOXKU-
Tens. ITo waayKIMK 3aKI09aeM, 970 (GOPMyJIa YMHOXKEHUS BEPOSITHOCTU
BEpHA.

Oupegenenune 3.1. Cobbitus A u B Ha3bIBAIOTCH HE3A6UCUMDbI-
mu, eciu P(AB) = P(A)P(B). B nporusaoM ciiydae coObITHS HA3bIBA-
FOTCST 3ABUCHMBIMH.

Onpenenenune 3.2. KEcmm mobble gBa cobbitust w3 Ap, ..., A,
HE3aBUCUMBbI, TO COObITUs Ap, ..., A, HaA3BIBAIOTCH NONAPHO HE3ABUCUMDL-
mu. CobeiTust Aq,..., A, Ha3BIBAIOTCI HE3ABUCUMDBIMU 6 COBOKYNHOCTIU,
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WJIM [POCTO HE3ABUCUMDBIMU, eCiir Jjist JIobbix k= 1,n u 1 <11 < ...
... <1 <N BEpHO PAaBEHCTBO

P(A;, ... Ay) =P(A) ... P(A;).

i
HezaBucumocts coObITHI He CllelyeT U3 WX MONAPHON HE3aBUCUMOCTH, HO
o0paTHOe yTBEPKIEHHNE BEPHO.

IIpumep 3.1. Ilycrs mmeercst TeTpasdap, y KOTOPOro HepBasi IPaHb
BBIKpAIleHa B KPACHBI I[BET, BTOpas — B CHHU, TPETUS — B JKEJTHI,
a dJerseprad I'DaHb BbIKPAIIEHa 4acTAMU B KPAaCHbIH, CUHUN U 2KEJITbIA.
IIyctp caygam wi,ws,ws,ws COCTOAT B BbIHajaeHuU B onbite G OmHOI
u3 rpaneii. CobbiTne A COCTOMT B MOSIBJIEHWHM I'PAHW KPACHOTO I[BETA,
cobbrtme B — cmmero, n cobetne C' — xenroro msera. Torma P(A) =
= P(w1 + wq) = 1/2. Anasoruuno, P(B) = P(C) = 1/2. Hauxee,
P(AB) = P(ws) = 1/4. B 10 x)e Bpema P(A)P(B) = 1/4, re.
P(AB) = P(A)P(B). 910 3HaunutT, 4ro cobbituss A m B He3aBUCHMBIL.
AmnasiorugHo ycTaHaBImBaeTcCs, 910 coobiTuss A u C', a TakKe cobbiTug B
u C nezapucumbl. Takum obpazom, cobbrrust A, B, C' gBISOTCA TOMapHO
HezapucuMbiMu. OHAKO 3TU COOBITUS HE HABJISIOTCS HE3ABHCHMBIMU B
coBokynHOCTH. JlelicTBUTEIBHO,

P(ABC) = P(w,) = 1/4,

HO

P(A)P(B)P(C) = 1/8.

IMIpumep 3.2. Ecmm cobbrruss A m B He3aBUCUMBI, TO HE3aBUCUMBbI
Takke cobbiruss A u B, A u B, A u B. Qs cobbiruit A u B umeem

P(A) = P(AQ) = P(A(B+ B)) = P(AB + AB) = P(AB) + P(AB).

Hostomy P(AB) = P(A) — P(AB). Tak xak A w B He3aBHCHMEIL, TO
P(AB) = P(A) - P(A)P(B) = P(A)P(B),

T. €., coracHo onpegeneruio 3.1, cobbitug A u B HesaBucumbl. Hezapu-
CHMOCTH OCTAJIbHBIX COOBITUI JOKA3bIBACTCHA AHAJOTHIHO. Y TBEPXKICHUE
COPaBeJINBO U JJIs MPOW3BOJIHLHOTO KOJIUIECTBA HE3ABUCUMBIX COOBITHN.

IIpumep 3.3. Ecau mecoBmecTHbIe cOObITHA A 1 B mMeOoT HEHye-
BBbIe BEPOSATHOCTH, TO OHU 3aBuUCHMBI. JleiicTBuTesbHO, IO yeinoButo AB =
=@ . Eciu 661 A u B 6blIH HE3aBUCHMBIMHE, TOT/1a OBIITO OBI BEPHO

P(A)P(B) = P(AB) = P(2) = 0,

HO JIeBasi 4aCTh PABEHCTBA 10 yCJOBUIO HYJIIO HE paBHa. CileoBaresibHO,
A u B 3aBHCHMBL.
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3.2. ®opmyia CJIOXKEHUSI BEPOSATHOCTEN.

Teopema 3.2. Bepoamnocmd noasaerus 6 onwvime Toms v, 001020
u3 cobvmuti Ai,...,A, evipascaemcs Gopmyaoti caoscerHus eepo-
amnocmed:

P(Ai+...+A) =p1 —p2+ ...+ (=1)"'p, = 3 (-1)"'p;,

n n—1 n
206 pP1 = Z P(Az), P2 = Z Z P(AZAJ), ceey DPn = P(Al .. An)
i=1 i=1 j=i+1
Hanmas ¢popMmyita JTOKa3bIBaeTCS IO WHAYKIMH Ha OCHOBE CBOMCTBA
6)P, n3 koroporo caemyer dopmysa CIOKEeHUsT BepOsiTHOCTEH st 1 = 2.
[Ipu n = 3 3Tta popMynaa TpUHAMAET BHT,

P(A; + Ay + A3) = P(A;) + P(A4) + P(43) —
—P(A1Ay) — P(AyA3) — P(A1As) + P(A1 Az As).

Ecau cobbitust Aq, ..., A, TOmMapHO HECOBMECTHBI, TO BEPOSATHOCTH
MpoM3BeeHus 000 KOMOWHAINKM W3 STHX COOBITUIl paBHIETCS HYJIIO
u GopMyIIa CI0KeHNsT BeposiTHOCTell IpuHUMaeT BUJ (cM. cBoiicTBo 8)P)

P(i_i1 Ai) - Zj:l P(4,).

Ecin cobeituss  A; B OecKOHeUHO# mociemoBaTenbHOCTH  Af,. ..
.,A;,... I[OIHApHO HECOBMECTHbI, TO BBIIOJHAETCI CJEIyoIIee
PaBEHCTBO:

P(i A,») - i P(4,).

o0
. A
HeiicTBUTEBHO, IyCTh A = Z A; . IlpencraBum coboitre A B BUIE
i=1

AL > Ai+ By, rtae Bné > A
=1 i=n+1

n
Torma P(A) = > P(4;) + P(B,). Tak kak no nocrpoernmio B; D
—
¢ oo
ODByD...DB,D... u H B, = @, to mo akcmome A4 moaydaem
n=1
P(B,) — 0 npu n — oo. OTkyna m BbITEKaeT TpebyeMoe PaBEHCTBO,
KOTOpPOE Ha3hIBaeTCd ceoticmaeom cuemmot addumueHocmu 6epoAmHOCTIA.
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MoxkHO J10Ka3aTh U 00PATHOE YTBEPXKIEHUE, YTO TPU BBIIOJIHEHUN ITOTO
CBOMCTBA BBIMOJHAIOTCS TaKxKe akcrnoMbl A3, A4.

[Ipeamomnoxum, aro cobbitusg Ay, ..., A, COBMECTHBI M HE3aBUCHMBIL.
Torna

P(é A,-) —1— ﬁlP(Zi).

Heficrerrensro, nycrs n = 2. Ilo ceoiicry 11)P uveem P(A+ B) =1 —
~P(A-B). Tak kak A u B He3aBHCHMBL, a 3HAIUT A 1 B He3aBHCHMBI
takwe, To P(A+ B) =1 — P(A)P(B). Obmas dbopmyna JoKasbiBaeTcs
[I0 METOJLy MATEMaTHIECKON HHLyKIAH.

3.3. ®opmyia MOJIHOI BEPOATHOCTH.

Teopema 3.3. Ilyemv ¢ onwmom G  ceazanv, 2unomesn,
Hy,... ,H,. Tozda seposmnocmsd noasieHUA NPOU3BOALHO20 cObbimus A
6 onvime G ewipasicaemcs Popmyaot noaHotl 8eposMHOCTIY:

P(4) = 3" P(H,)P(AH,),

i=1

20e P(H;) — sepoamnocmov 2unomesv, P(A|H;) — ycaosnasn seposm-
nocmo cobmus A npu ycaosuu, wmo cnpasedausa zunomesa H;, i =
—Tn

HokaszarenbcTBo. TeopeMa JOKa3BIBAETCA CIIELYIOMAM 0GPa3oOM:

P(A) =P(AQ) = P(A(H, + ...+ H,))) = P(AH, + ...+ AH,) =
=P(AH)) +...+ P(AH,) = P(H\)P(A|H,) + ... + P(H,)P(A|H,,).

Sameganue 3.1. Dopmyna MOSHON BEPOATHOCTH MO3BOJISAET BHIPA-
3UTh BEPOSTHOCTH CJIO2KHOI'O COObITUsE A 4Yepe3 BepOosiTHOCTH COCTABJIs-

OmuX ero bosee mpocTeix cobbituit AH;, 1 = 1,n. dannasa dpopmyna
KCIIOJIB3YETCS B OIIbITaX, HE CBOUMIIUXCS K CXEME CJIy4aeB.

3.4. ®opmyna Baiieca.

Teopewma 3.4. Ilyemv ¢ onwwmom G  c6a3amHvL  2uNOME3bL
Hy,... ,H,. Ilpednososicum, wmo npu mposederuu Onvima npou3owno
cobwmue A, eepoammnocmv xomopozo 6bwvwa P(A) > 0. Iycmo do
onvima G 6bLAU U3BECTHBL AUWD GNPUOPHBLE BEPOAMHOCTIU 2UNOMES
P(H;), i = 1,n, u coomsemcmeyouue um YcA06HbIE GEPOAMHOCTIU
P(A|H;), i = 1,n, cobwmus A. B smom cayuae Ycaoenas

3 Ku63yn A.M. u ap.
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(anocmepuopnasn) seposmuocmo P(H;|A) eunomesw H; npu ycaosuu,
ymo cobvmue A mpoudowno, eviwucasemcesa no popmyae Batieca:

P(H;)P(AlH;)
S P(Hy)P(A|Hy)
k=1

P(H;|A) =

HokazareanbcTBo. Jlannas ¢dopMmyna BBITEKaeT ©3 CBOMCTB
yCIoBHOI BepositHOCcTH. [leficTBuTenbHO, 1o cBoifictBy 17)P  mmeem
P(H;)P(A|H;) = P(A)P(H;|A), orkyna caenyer, 910

P(H;)P(A|H;)

P(Hi|4) = =g

Hanee ocraerca 3amenuts P(A) dopmysioit nosnHoit BeposTHOCTH.

Sameganue 3.2. Qopwmyina Baiteca npegrasHadeHa i BBIIHCITE-
HUS AllOCTEPUOPHBIX BEPOATHOCTEN I'MIIOTE3 IIOCJIE ITPOBEJEHUS OIbITA C
yderoMm nosnydennoit uadopmanuu (cobpitue A yiKe MPOUIOILIO).

3.5. ®opmyuia Bepayninu. PaccMoTpuM mocsieJoBaTeIbHOCTD U3 1
HE3ABUCUMBIX HUCIOBITAHUN (OMBITOB) ¢ AByMs ucxomamu (cobbrrmsavu) A

n A, KOTOpbIe Ha3bIBAIOTCA COOTBETCTBEHHO «YCNETOM> U «HEYCNETOMY,
— A

npuyem P(A) = p € (0,1), P(A) = ¢ = 1 — p. Iocrpoennas cxema

HCIBITAHUN Ha3bIBaeTCA cxemotli Bepryasu, a caM OOBIT — ONBIMOM

Bepnyaau.

Teopema 3.5. Ilycmv onwwim G npouszsodumcsa no cxeme Bepnya-
au. Tozda seposammuocmo P,(m) cobwmua A,(m), cocmosuwezo 6 mom,
ymo npu n nosmopenuar onvima G cobwvimue A npousotidem posHo m
pa3, svuucasemes no gopmyae Bepryaau:

P, (m) 2 P(A,(m)) = Cp™ (1 — p)"~™.

[IpomemoHCTPUpPYEM CcIpaBeIMBOCTh 3TOUW (DOPMYJIBl it n = 3 U
m = 1. B srom cirygae

A
P3(1) = P(As(1)) = Csp*(1 — p)* = 3p(1 — p)*.
IIpencrasum cobbitre Asz(l) B BuJe CyMMbl HECOBMECTHBIX COOBITHIA:
Ag(].) = Alzzzg + ZIA223 + lezAg,

roe cobeitus A; mw A; cocToaT B TOM, 9TO B ¢-M ombiTe, ¢ = 1,23,
HabTIOMaeTCa ninM He Habsromaercs «ycmexs. [loaTomy momydaem

P3(1) 2 P(A3(1)) = P(A1 Ay A3) + P(A; Ay A5) + P(A, A A3).
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Tak kak cobbitust Ay, Ay, Az, a Takxe A;, Ay, A3 HE3aBHCHMBL, TO
Py(1) = P(A;)P(A3)P(A43) + P(A;)P(A3)P(A3) + P(A;)P(A)P(As).

Hostomy Ps(1) = 3p(1 — p)? = Cip(1 — p)?. B obmem ciyuae popmyna
Beprysm moka3pIBaeTCS aHAJOTHIHO.

IIpumep 3.4. Monery mombpaceiBatorT 5 pa3. Haiitu BeposTHOCTH
TOrO, 9TO «TepO» BBIMAIET POBHO TPH pa3a. B aTom ciyuae n =5, m =

=3,p=1/2, qé 1—p=1/2. Torpa o dbopmyie Bepuysiu
3 2
3 l) (l) -5
P5(3) 05(2 2 16"

3.6. Tumospie 3aa4n.

Bamawa 3.1. U3 komons! kapt (52 KApPTHI) HAYTA BHIHUMAETCS OJTHA.
dBasroTcs I 3aBUCUMBIMEA COOBITHS

A = {sra xapra — 1y3} m B = {3Ta KapTa UMeeT MUKOBYIO MACTh | 7

Pemenue. ITo onpesenennio onepanuu mpou3BeaeHrst COObITU
AB = {s1a KapTa — TYy3 UK }.
Ciie10BaTeIbLHO, 110 KJIACCHYECKOH (pOpMyJie TEOpUH BEPOATHOCTEM

P(AB) = o, P(4)=

2 pmy =L
52 52

Tak Kak BBIMOJHSAETCS PaBEHCTBO
P(AB) = P(A)P(B),
TO cobbiTuad A m B He3aBUCHMBL.
OrBer Cobbitua A u B He3aBUCUMBL.

Bangaua 3.2. Ilycrs P(C) =1/2. CpaBEUTH BEpOATHOCTH
P(A+ B|C) n P(A|C) + P(B|C).

Pemenue. ITonb3ysack onpenesieHneM yCIOBHOM BEPOATHOCTU U (HPOP-
MYJIOH CJIO2KEHUdA BEPOATHOCTEH, MoLydaeM

A+ B)C) _P(AC+BC) _
PpCc) PO
_ P(AC) +P(BC) - P(ABC)

_ B = P(4|C) + P(B|C) — P(ABJ|C).

P4+ B|o) = U

3%
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Ho nockonbky Beposithocth P(AB|C) HeorpuuarenbHa, TO
P(A+ B|C) < P(A|C) + P(B|C).

Orset. P(A+ B|C) < P(A|C)+ P(B|C).

Bangawa 3.3. llycte P(A) = 1/7, P(B) = 4/21. Bepno mm, uro
P(A+ B) < 1/3. Orser 060cHOBATS.

Pemenne. Cornacuo popmysie ciioxKenust BEPOSITHOCTEN mMeeM

P(A+B)=P(4)+ P(B) - P(AB) < P(A) +P(B)= 1+ &+ = T =1,
OrBeTt Bepno.
SBamaua 3.4. Ilycre Hi,H;, H3 — paBHOBEPOSITHBIE TUIIOTE3HI.

[Iponsommo cobbitme A = Hy + Hz. Ob6pas3yroT jaum cucremMy THIOTE3
cobbitus Hy + Ho w H3? Ecim pma, To HafiiuTe WX alocTepHOPHBIE
BEPOSTHOCTH.

Pemenue. Heobxoammo mpoBepuUTh, BBIMIOTHIIOTCA JIX JIjId COOBITHM
H, + Hy uw Hj3 cBoiicTBa, KOTOPBIM JIOJI2KHBI YIOBJIETBOPATH TUITOTE3HI.
[IpoBepuM MOTAPHYIO HECOBMECTHOCTDH 3TUX COOBITUI:

(Hy+ H3)H3 = H1H3 + HyHy = @,

TaK KaK Hi, He, H3 — rUmoresnl, U MO3TOMY OHH HECOBMECTHBI.
[IpoBepuM, 06pa3ytoT Jiu 3TU COOBITHS TOIHYIO TPYIIIY:

(Hy + Hy)+ Hs = Hy + Hy + H; = Q.

Takum obpasom, (Hy + Hp) u Hs 006pa3yioT MOJHYIO IPYIILy HECOBMECT-
ubix coberruit u P(Hy + Ha) > P(Hy) >0, P(Hs) > 0. CaenosarensHo,
5TH COOBITHS SIBJSIIOTCS TUIIOTE3aMH.

AmocTepHOpHBIME BEPOSTHOCTSIME ITHX THIOTe3 siBiasitorcs P(Hp +
+ H3|A) u P(Hs|A). Haiinem 511 yCI0BHbBIE BEPOSITHOCTH.

_ P((Hy + Hy)A)

P(H, + H2|A) P(A) =
_ P((Hy +Hy)(Hy + Hs)) _  P(H,)
P(H2+H3) P(H2+H3)
AHAJOTUIHO IOy IUM
P(Hs)

PR = B,
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B cuny pasuosepositHocTu runores Hy, Ho, Hs

P(H1) = P(Hy) = P(Hs) = 4,

P(H, + H3) = P(Hs) + P(Hs) = ;

CaemoBaresbHO,

1/3
P(H; + Hy|A) = P(H3|A) = 2§—3 =0,5.

Orser. Cobbitusi Hy + Hy m Hs 00pa3yior cucremy Trumnores,
AlOCTEPUOPHBIE BEPOATHOCTH 3THX runore3 paBubl P(H; + Ha|A) =

= P(Hs|A) = 0,5.

Samadga 3.5. Cucrema cOCTOUT U3 ABYX JIEMEHTOB C HAJIE2KHOCTIME
P1 U P2 COOTBETCTBEHHO. DIIEMEHTHI COEJMHEHBI MaPAJIJIETbHO U BBIXOIAT
u3 CTPosi He3aBucuMo Apyr ot apyra. Cucrema paboraer. Haiitu BeposT-
HOCTB TOTO, 9YTO HEUCIIPABEH MEPBBIN JIEMEHT.

Pemenue. Paccmorpum cienyromue ciaydaiinbie COOBITHS:

A = {nepBbiii 351eMeHT paboTaeT HOPMAJIbHO} ,

B = {Bropoii anemMeHT paGoTaeT HOPMAJBHO} ,

C = {cucrema paboraer}.

Cornacuo ycmosuto 3amaum P(A) = p;, P(B) = py. Ucnonssys
CBOHCTBO NPOTHBOMOJIOKHOrO cobbiTust 11)P u dopmyily yMHOXKeHHS
BEPOSTHOCTEH, TOMyInM BEpPOATHOCTEL coObITHa C':

P(C)=1-P@) =1 P@A-B)=1- (1 p)(1p).

Tpebyerca maiitu P(A|C). CorsacHo Onpemenenuo yCIoBHON BEpo-
ATHOCTH CIIyYaifHOTO COOLITHS

— - PAC) (1 —p1)ps
P(A|C) = P(C)  1-(1-p)0—p2)

(1 —p1)p2
1—(1—p1)(1—p2)

SBamgada 3.6. Hekro Hamen 9yxKyo MIACTHKOBYIO KAPTOUIKY OAHKO-
maTa. HaiiTu BeposTHOCTBH TOTO, 9TO ABYX IMONBITOK, MPEIOCTABIISEMBIX
H6aHKOMATOM, XBATUT JJIs TOrO, YTOOBI 0TI/ IaTh HEU3BECTHBIN €My YeThl-
PEX3HAYHBIN KOJI,.

O rBet Mckomas BEPOATHOCTDb PpaBHaA

Pemenune. Paccmorpum cobbitme

A = {1ByX npeoCcTaBIEHHBIX MONBITOK XBATHUT, YTOOBI yraJaTh KO}
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OTO COOBITHE MOXKET OBITH TPEJCTABIECHO CJIEIYIOMIM 00Pa30M:
A=A +A Ay,

rne A; = {kox Brepsbie yranan ¢ i-if nonbitkn}, i = 1,2. Cobbrrust A;
u A] — HECOBMECTHBI IIO OIPEIENCHHIO IIPOTHBOIOIOKHBIX COOBITHIA,
TTOCKOJIBKY COOTBETCTBYIOIE MHOYKECTBA OJIArOMPUATHBIX 3JIeMEHTAPHBIX
COOBITHI He mmepeceKaroTcs. MHOXKECTBO JIEMEHTaPHBIX COOBITHM, OJraro-
HPHATCTBYIOMHX COObITHIO AjAs, COCTOMT U3 SI€MEHTAPHBIX COOLITHIA,
OJTHOBPEMEHHO 0JIATOMPUATCTBY IOIIAX COOBITHIM Ay u A, . Cnenosarenn-
HO, 9TO MHOXKECTBO He TIEPECEKAETCS C MHOXKECTBOM JIEMEHTAPHBIX COOBI-
Tuit, 6;1aroIpuUATCTBYIOMUX cobbiTnio A . Takum obpaszom, cobbrTus Aj
u A; Ay HECOBMECTHBI.

st Haxoxzaenns P(A) Bocnombsyemcst GopMyIIoN CIIOXKeHHs Bepo-
ATHOCTEH JijIsi HECOBMECTHBIX COOBLITHUIA:

P(A) = P(A;) + P(4,4,).

BeposaTHOCTD COOBITHA A; HAXOAWM, HCIONB3Ysl CXeMy BBIGODa ¢ BO3BPa-
mennem (cM. 3amaqy 2.4):

1
P(A) = —.
(A1) 104

ITo dopmyste ymuoxkenust BeposiTHOCTEH

P(A;1Az) = P(4,)P(A2[4y),

— 1 —- 1

riae P(Al):].—P(Al):l— i P(A2|A1): —_—
10 104 -1

Yucao n = 10* — 1 ecTb KOIIMIECTBO BCEBO3ZMOXKHBIX UETHIPEX3HATHBIX

KOJIOB, 3a HUCKJIIOUeHHEM OJHOTO, TPOBEPEHHOTO TPHU TEPBOil MOMIBITKE.

Takum obpazom,

1 1 1 2
P(4)= 157 + (1~ 37 ) 57— = 107~

Orset P(A)=2/10%

SBamadga 3.7. CpenHuil TPOIEHT HEBO3BPAIIEHUS B CPOK KPEINTA,
BblJaBaemMoro 6ankom, cocrasiser 5%. Haiitu seposTHOCTb TOrO, 4TO 11IPU
BeImade OankoMm 100 KpeauToB mpPOOIEMBI C BO3BPATOM J€HET BO3HUKHYT
HE MeHee, 9eM B JABYX C/lydadX.

Pemennue. Bocionb3yemca cxemoit Bepmymnu. [lox ombirom monnma-
eTcs TMoJIy9eHne KPeJIuTa, KOTOPHBIil ObLI BbIIaH OaHKOM. B KaXK1oM ombITe
cobbrTue

A = {kpeaur He Bo3BpalaeTcs B CPOK }
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npoucxogut ¢ BeposgrHocrbio p = 0,05. Hazosem nacrynienue cobbitus A
«ycnexomy. YKazaHHBIN ombIT mpoBoguTcsa n = 100 pa3 B OMHUX U TeX Ke
ycinoBusx. Tpebyercst onpeesinTh BePOSTHOCTh COOBITHS

B = {kpeauT He GymeT BO3BpAIEH B CPOK XOTS Obl B JBYX CITy9adX}.
B sroii 3a1a4e
B ={kpenuT He GyseT BO3BpAIIEH B CPOK MeHee, 9eM B JBYX CIIydasx}.

CobbiTe B MoxKeT OBITh MPEJICTABICHO B BHIE CIEAYIOMEHd CYMMBI
COOBITHIA:

B = A100(0) + A100(1),

__ f[poBHO B m cxydagx u3 100 er;LHT} .
rae  Awo(m) = { He OyIeT BO3BpAIlleH B CPOK » m=0,1

Cobbitust A190(0) u Ajpo(l) mecoBmecTHbl. Bocnonbsyemes dbopmy-
JIOM CJ102KE€HUSA BepoATHOCTEH

P(B) = P(A100(0)) + P(A100(1)),

rae BepogTHOCTH cobbiTuit A100(0) 1 A100(1) Bbramcigores o dbopmysie
Bepuynan

P(Aigo(m)) = C7%,(0,05)™(0,95)0"™  m =0, 1. (3.1)
Takum obpaszom,
P(B)=C},(0,05)°(0,95)°%4+ C1,,(0,05)*(0,95)%°= (0,95) %%+ 5 . (0,95)",
CaemoBaTesbHO,
P(B)=1-P(B)=1-(0,95)'" - 5.(0,95)" ~ 0,96.

Orser. P(B)=~0,96.

Samada 3.8. B Toprosyo ¢hupMy mOCTYyIHIN TEIEBU30PHI OT TPEX
dbupm msrorosuresieir B coornomennu 2:5:3. TesreBU30pbI, TOCTyHAIOIIIE
OoT mepBoil (pUpMBI, TPeOYIOT PEMOHTA B Te€UEHUE TaPAHTHITHOTO CPOKa
B 15% ciyuyaes, or Bropoit u rperneii — coorsercrsenno B 8% u 6%
ciygaeB. HaiiTu BepogTHOCTD TOTO, YTO MOCTYIHUBIINI B TOProBYyIO (bupmy
TeJIeBU30p MOTPeOyeT PEMOHTA B TeUYeHHe TapaHTUIHOTO CPOKA.

Pemenue. B onbiTe, paccmarpuBaeMoM B 3a/ia9e, MOXKHO BBLIEIUTH
naBa stama. Ha mepBoM sTare ocymmecTBisgeTcs Ipojaka TOPropoii (pupmoit
TeJIeBU30PA, U3TOTOBJIEHHOIO B ONHOW m3 Tpex (bupM, yHOMIHYTBHIX B
yclioBUHU 3aaa49d. BTopoit sTam mpeicTaBiisieT coboii SKCILIyaTaIlio TeJjIe-
BHM30pa, B pe3ysibraTe 4ero oH JubO JIOMAeTCs B Te€4YeHWE rapaHTUHHOIrO
CpOKa, JTHOO HET.
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HOCTpOI/IM CucremMy ruiore3 Kak BO3MOXKHbBIX HMCXOJO0B II€PBOI'O dTalla
OIIbITa:

H; = {uponanublii TeseBn30p GbL1 mponsBeseH i-it dupmoii}, i = 1, 3.

OueBuIHO, 9TO MOCTPOEHHAsI CACTEMA COOBITHU YIOBJIETBOpAET TPeHO-
BaHUSIM, TPEIbABISEMBbIM K TUIIOTE3aM, TaK KaK 3TU COOBITHS SIBJIAIOTCS
HECOBMECTHBIMY (TEJIEBA30D HE MOXKET OBITH H3TOTOBJIEH AByMsl (pUpMaMu
O;[‘HOBpeMeHHO), 1 HUKaKue JApyrue UCXOoAbl IIePBOTO dTalla OIlbITa HEBO3-
MOXKHBI (TaK KaK B IPOJAXKY MOCTYNUIIN TEJEBU30Dbl TOIBKO YKA3aHHBIX
dbupm).

Omupenenum coOBITHE, BEPOITHOCTHL KOTOPOr0 TPeOyeTCss HAWTH:
A = {nponaHublii TeseBU30p NOTPEOYET TapaHTUHHONO PEMOHTA }.

CoracHo yCIOBHIO 3a/1a9d TEJEBU30PhI HOCTYNHJIA B MPOJAXKy OT TPEX
dbupm B mporopruu 2:5:3. O603HAYINM Yepe3 T KOJUIECTBO TEJIEBU30POB,
NPUXOASAIMIAXCSA Ha OIHY OO0 B YKa3aHHON mpomopnmu. Torga obiee
KOJIN9eCTBO TEJIEBU30POB, IIOCTYIIUBIINX B IIPOJAAXKY:

2x + 5z + 3z = 10x.

IIpu 3TOM KOJIMYECTBO TEJEBU30POB, TMOCTYMHBIIHNX OT MEPBOl (PUPMBI
)

PaBHO 22, CJIE/IOBATEILHO, COIJIACHO KJIACCUIECKO (DOpMYyIie BEIYUCIEHUS

BEPOATHOCTEH:

2 1
P(H) = {5, = 5

Amnajgoruuno HaI‘/’I,ZLeM BEPOATHOCTH OCTaJIbHBIX I'UIIOTE3!:

1 3

VenoBabIE BEpOATHOCTH COOBITUS A OTHOCHUTENIHLHO KarkJIO0H u3 runores
3aJlaHbl B YCJIIOBUU 3aJla49M:

P(A|H,)=0,15, P(A|H,) =008,  P(A|Hs)=0,06.

BocnosbzoBaBmmcs hopMyIIoii MOIHON BEPOATHOCTH, IOy Ia€M

3
P(4) = Y P(H)P(AH) = ; 0,15+ 1 -0,08+ - 0,06 = 0,088,
i=1

Orset. P(A)=0,088.

Bamgada 3.9. [Tocae ocMorpa 60JBHOTO Bpad CINTAET, UYTO PABHOBO3-
MOXKHO O/1HO u3 aByX 3aboseBanmii C wiam D. lns yrounenus amarxosa
6OIBHOrO HAIIPABJIIOT Ha aHAJIW3, UCXOJ, KOTOPOTO JAeT MOJOKATETbLHY IO
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peaknuio npu 3aboseannu C B 30 mpomeHTax CiaydaeB, a mpu 3a0o0JieBa-
auu D — B 20 nporeHTaxX CiiydaeB. AHAJIN3 1)l HOJTOXKUTETbHYIO PEAKITHIO.
Kakoe 3aboseBanune cranoBUTCA 00J1€€ BEPOATHBIM !

Pemenue. B nannoii 3ajade OmbIT, TaK e, KaK W B NPEIbIAYyIIei
3ajade, MOXKeT ObITh pa3buT Ha aBa drama. Ha mepBom 3Tame Bpad
cTaBuT auarao3d. CucTeMy rAmoTe3 MOXKHO COPMYJIUPOBATDH CJIELY OIITIM
obpa3om:

H, = {naumenr umeer 3abonesanne C},

H; = {nauuent nmeer 3aboseBanue D}.

i oTBeTa Ha MOCTABJIEHHBLIN B 3a/ade BOINPOC HYXKHO HANTH amocTe-
PHUODPHbBIE BEPOSITHOCTU TI'UNOTE3. ANPUOPHBIE BEPOATHOCTH I'MIIOTE3, CO-
TJIaCHO YCJIOBHIO 3a/1a9¥, PaBHBI:

P(H1> = 0757 P(H2) = 075
Paccmorpum cobbrTue
A = {aHanm3 Jar MONOKATETHHYI0 PEAKIIHIO .
st HaXOXK/IeHWs allOCTEPHOPHBIX BEPOSITHOCTEN rumoTes, T.e. P(Hp|A)
n P(H,|A), Bocnonbsyemcs dopmyaoit Baiteca. s Toro 90661 BOCIOND-
3oBaThca opMyJoil Baijteca, Heo6X0qUMO HaiiTH yCIOBHBIE BEPOATHOCTH

cOOBITHS A OTHOCHUTEBHO KaxK7oh u3 rumore3. CorracHo yCIoBUIO 3313~
Y OHM PaBHBI COOTBETCTBEHHO:

P(A|H)) =03, P(A[H,) =02

Bocmonbayemcs: popmyitoit Baiieca:

P(H.)P(A|H 0,15
P(4) =  COPAI) 355 g
> P(H:)P(A[H,)
=1
P(Hy|4) = P _ 0L gy

S P(H)P(AIH)

Tak kak P(H;|A) > P(Hz|A), To 3abomeBanne C craHOBHTCH Goiee
BEPOSITHBIM.
O rBeT Bomee BeposaTro 3aboneBamnne C.
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§ 4. 3azaum 1 CAMOCTOSITEJIBHOTO PeIleHUsT

1. Ilowmumk ormpaBmiiCd B IIyTEIECTBUE HA BO3IYIIHOM Imape. depe3
Kaxiple 10 MuByT noneta y [loHYnKa BOSHUKAET KeJIaHWe TOIKPETUTHCS,
¥ OH HAYMHAET B CIy9IailHOM MOPs/IKE MPOCMATPUBATH CBOM KAPMAHBI JI0
TeX TOP, TMOKa He HaiijieT cbecTHOoe. HallTu BEpOATHOCTD TOTO, 9TO:

a) nonck k-ro NpsiHUKA HAYHETC C IyCTOro KapMaHa, ecn y Ilorvnka
17 KapMaHOB, B KOTOPBIX U3HAYAJIBHO JIEXKAJIO IO OJHOMY NPAHUKY;

6) Tlorunk nepeble nBa pa3a OyeT MOAKPEIIATHCA TPSHUKAMHE, €CIIH
B JIByX U3 UMEIOIIUXCS y Hero 17 KapMaHOB JIEXKHUT 10 OJTHOMY IPSHHKY,
a B 15 — mo omHoii koudere;

6) Ilonumk mepBbie qBa pa3a OyJeT NOMKPEIIATHCA TPTHAKAMH, ECITA
y Hero 10 KapMaHOB, B OJHOM U3 KOTOPBIX — JBa NpsHUKa, a B
OCTAJIbHBIX — II0 JIB€ KOH(QETHI.

2. Buaaneser miracTUKOBO# KapTOYKU OaHKOMAaTa 3a0BbLI MOCTIETHUE
Tpu 1mUdpHl Kojga u HabpaJ mx Hayrala. KakoBa BeposTHOCTH Habopa
BEPHOI'O HOMEpA, eCJIM U3BECTHO, 9TO BCE STU TPHU HUMPHI PASITUIHBL!

3. U3 jgecarn BapuWaHTOB KOHTPOJIbHOH paGOThI, HAIIMCAHHBIX Ha
OTAEJIbHBIX KapTO4YKaX, HayI‘a,;L BI>16I/IpaIOT BOCEMb " Da3gal0T BOCbMU
CTYIEHTaM, CHIAIEM B OJHOM psay. HafiTH BEepOATHOCTH CJELyIOIIuX
coOBITHIA:

A = {BapuanTsl 1 n 2 OCTAHYTCS HEWCIOIH30BAHHBIMH }

B = {BapmanTs! 1 m 2 ZOCTAHYTCS PAMOM CHIAIAM CTYJEHTAM} ,

C = {6yayr pacupejesienbl 10CJIEI0BATELHBIE HOMEPA BADUAHTOB} .

4. Tlonnas xonona kapr (52 jmcra) menuTces HayTaj Ha JBE DABHBbIE
gactu 110 26 kapt. HaliTu BeposiTHOCTD Citeiyfommx CoObITHI:

A = {B kax0ll nauKe 1O ABa Ty3a},

B = {Bce Ty3bl B onHO#1 mauke},

C = {B oxmoil mauke GymeT OMUH TY3, & B APYTO# — TpHU} .

5. B mpeanonoxkerun, 9T0 JIeHb POXKIEHUS JIOOOTO YeI0BEKa PABHO-
BeposiTeH B JIIOOOH JIeHb TO/[a, HAUTU BEPOSATHOCTH TOrO, YTO BCE JIIOJINA B
KOMIIAHUU U3 T 9eJOBEK PONMJIACH B pasnm4dnble guu. llogcaurars 3ty
BEPOATHOCTD JJId T = 23.

6. U3 mecru Oyks paspesnoii a3dyku cocrasieno cioso AHAHAC.
Peberok, He ymeomuili 9uTaTh, pacchiial 3TH OYKBBI M 3aTeM cobpas
B TIPOM3BOJILHOM TOpsizike. HaliTh BepOSTHOCTH TOrO, 9TO y HErO CHOBA
noxygurcs ciobo AHAHAC?

7. Kowmmanmsa s3aHmMaeTcs opraHu3alueil OTIObIXa IJjid JobmTesei
poibHoOi#t stoBsim. Ha 03epe, rjae Haxomurcst Typuctrdeckas: 6a3a KOMIAHUH,
obopymoBano mysi peioHOU JtoBam 30 Mmect. Habpama rpymnma u3 5
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OTJIBIXAIOLIUX, KOTOPBIM, HE3aBUCHUMO JIPYI' OT Jpyra, IIPeJOCTaBJIEHO
MpaBO BBIOOpPaA MecTa pBIOHO# JoBJK. B mpemmonoxkennn, 9T0 Bee MecTa
OJIMHAKOBO TMPUBJIEKATEJBHBI JJIsi JIIOOOTO OTIBIXAIOIIET0, BBIYUCIUTH
BEPOSTHOCTH TOTO, 9TO BCE OTIABIXAIONINE BHIOEPYT PA3INIHBIE MECTA.

8. Us uudp 1, 2, 3 Hayrajg cocraBisgercs mecTu3Hadnoe aucio. Halitu
BEPOSITHOCTH TOTrO, ITO B 3TOM uwncje mudpa 1 Oymer BcTpedaTbess ONUH

pa3, mudpa 2 — aBa pasa, mudpa 3 — Tpu pasa.

9. B ycioBusix npembiayineil 3aa9u HAWTH BEPOSITHOCTH TOTO, YTO
MOy 9ATCS 9eTHOE YHCII0, COJIEpPKalee Bcero onny mudpy 2.

10. Paccmorpum KapTouHyI0 Hrpy, Korma kosoga u3 32 kapr (6e3
IIECTEPOK ) PA3AETCA TPEM UTPOKAM, MOTydaromuM mo 10 KapT, a 2 KapThl
OTKJIa/IBIBAIOTCH B CTOPOHY. KakoBa BEPOSTHOCTH TOrO, YTO OTJIOKEHHBIE
B CTOPOHY KapThI OKAXKYTCH TY3aMH.

11. B roctwHUlle mMeeTcss MeCTb OJHOMECTHBIX HOMepoB. Ha stm
HoMmepa umeercst 10 mperenenToB: 6 Mmyk4nn u 4 kenmuabl. [ocTuauma
cienyer mpapuiay FIFO: npumemmmue pambiie 00Jy:KHBAIOTCS PaHbIIIE.
Bce mpereHmeHTH mpeOBLIBAIOT B TOCTHHUILY B CIIyIadHOM IOPSIIKE.
KakoBa BEposSTHOCTH TOrO, ITO HOMEPA, MOy IAT:

@) BCE MECTh MPETEHJIEHTOB MY>KCKOTO TIOJIA;

6) 9eTBepO MYKYUH U JBe XKECHIIUHBDI;

6) 110 KpaiiHeil Mepe 0JiHa U3 YeTbIPeX >KEeHIIUH.

12*.  Ilapadoxc de Mepe. IlonbpacbiBaloT TPH HUIPAJbHLIE KOCTH
W TOJCYATHIBAIOT CYMMY BBIMAaBmMHX OYKOB. e Mepe 3amermsi, 9TO
MOSIBJIGHWE OJIMHHA/IIATA OYKOB BO3MOXKHO IIPU IMECTH KOMOWHAIUIX
(6-4-1, 6-3-2, 5-5-1, 5-4-2, 5-3-3, 4-4-3) u mogBIIEHUE ABEHAJLATU OYKOB
BO3MOXKHO OpHu mectu Kombmmammax (6-5-1, 6-4-2, 6-3-3, 5-5-2, 5-4-3,
4-4-4). O6bICHATH MAPATOKCAIBLHOCTH CATYAIUH, KOTOPasi COCTOUT B TOM,
9TO BEPOSITHOCTH MOABJeHUS B cyMMe 11 m 12 o9koB He paBHBI.

13. BocemHaamaTh KOMaH[I, yIaCTBYIOIIUX B TYyPHHUDE, IO KPEOUIO
pa3buBaioTcs Ha JBe MOATPYNNBI O JEBATH KOMaHH B Kaxkmoiu. Haiitu
BEpPOATHOCTH TOI'0, 4YTO

@) BCEe MECTh JUIUPYIONUX KOMAH] OKAXKyTCA B OIHON MOATPYTITIE;

6) ulecTb JUAMPYIONMX KOMAHJ, DPACIPENeNaTCs 110 TPU B Da3HbIe
IPYIIIbL.

14. Ilpu upoBenenuu dypirera Ha CTOJ TMOCTABWIN IATH OOKAJIOB
IAMITAHCKOTO, TpU OOKaJia 06eoro BHHA W JBa OOKaja KPACHOI'O BHUHA.
K crony momomnutn cemb 4ejioBeK W B3syim MO0 omHOMY Ookasry. Haittm
BEPOSTHOCTH TOT'O, YTO HA CTOJE OCTAJIOCH II0 OJHOMY OOKAJIy KarKIoro
HamuTKa. (Byzem npenonarars, 9ro 1iIst KaxKI0r0 U3 ToCTell Bce HATATKA
OJIMHAKOBO IIPUBJIEKATEIIBHBI).
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15. Kaxapiit uz 50 wmraros upexacrasied B cenare CIIA jaByms
cenaropamu. IIpencrouT BeIOpaTh HEKOTOPBIH KOMUATET n3 50 CEHATOPOB.
Haiitn BeposiTHOCTH CIEAYIONINX COOBITHIA:

a) mrar AifoBa GyJeT OpeJICTABIEH B KOMUTETE;

6) BCe mTATHI DYy T NPEICTABICHBI B KOMHUTETE.

(Bymem npepamonaraTh, 9TO BCe CEHATOPHI UMEIOT DABHBIE MIAHCHI OBITH
u30PAHHBIME B 9TOT KOMUTET).

16*. B ropome mpoxkusaer n + 1 gemopek. OguH W3 HUX, y3HAB
HOBOCTbB, COODIIAET €€ IPYyrOMY, TOT — TPETHEMY U T.J., IPAIEM KAXKIbIii
9eJIOBEK IepelaeT HOBOCTb HAyraJ, BBIOPDAHHOMY KHUTEII TOPOIA, 3a
WCKJIIOYEHNEM TOT'O, OT KOTO OH ee ycJbimaJj. Hafitm BepogaTHOCTH TOTO,
9TO HOBOCTH OyJeT mepefaHa 1 pa3 0e3 BO3BpAIleHUS K YEJOBEKY,
KOTODBI# y3HAJ €€ IEePBbIM.

17. [l pekjiaMbl CBOei MPOIYKITNU TPOU3BOAUTEH PEITU CHAOIUTH
crermanababiMu Kynmonamu 10 000 uzgesmit u3 npoussenenabix 500 000
n3nenuii. [lokymarensb, oTociaaBmuilt B aJpec KOMIIAHUA 3 KYTOHA, MOJIY-
qaeT 1 JIONOJHUTEbHBIN SK3eMILIAp NpOAyKiuu, 4 KylnoHa — 2 IOMOJI-
HUTEJIFHBIX 9K3eMILISApa, Dojiee 9eThipex KYMOHOB — 3 IOMOJHUTEIbHBIX
sk3emiuigpa. [lokymaresb OJHOBPEMEHHO TPUOOPEJS IMATH IKIEMILIAPOB
MPOAYKINA KOMIIAHUH U PENINJI yIaCTBOBATh B MPEJIOKEHHON PEKITAMHOM
akmuu. HaiiTu BepOSITHOCTH TOrO, 9TO OH TOJYYHT JOMOJHUTEHHO HE
MeHee IBYX 9K3eMILISPOB [MPOILYKIUH.

18. Ilpu dopmMupoBanmEM TPYIIbl JJIs TPOBEIEHUS CIENUATHHOTO
COIMOJIOTYIECKOTO OMpoca HeoOXoauMo oTobpaTsh 10 4esloBek, yIa0BIETBO-
PAIONINX OIPEIeIeHHBIM TpeOoBaHUusAM. BepoaTHOCTh TOro, 4TO HAyTasn
BBIODAHHBIN YeJIOBEK YIOBIIETBOPSET 3TUM TpeboBanusaM, pasaa 0,2. Haii-
TH BEPOATHOCTH TOrO, 9TO IPHU OTOOPE HPUIETCS TeCTHPOBATH PoBHO 20
qeJI0BeK.

19. UrpanbHas KOCTh TOAOPOIIEHA ABAXKIbI. 3aBUCUMBI JIX CIIydaii-
HbIe cobbiTust A = {amncio oukoB npw nepsom Gpocarnu paBHO 5} n B =
= {cymma oukoB mpu IBYX 6pocanusix paHa 9} 7 OTBeT 060CHOBATH.

20. IIycrs P(A) =1/2, P(B) =1/3. Bepno mm, ato P(AB) < 3/87
OrBer 060CHOBATH.

21. Cobebitus A u B mesaBucumbl, P(A) = P(B) = 1/4. Haiitu
P(A+ B).

22. Bakancus, npejjiaraeMas 6e3paboTHOMY OUpIKel TpyIa, YI0BJIe-
TBOpseT ero ¢ BepoaTHOCThIo 0,01 . CKOMbKO HY2KHO 00CTY2KUThH 6e3paboT-

HBIX, 9TOOBI BEPOSATHOCTH TOTO, UTO XOTS ObI OJWH W3 HUX HAUIeT paboTy,
6b11a 661 HE HEKEe 0,957

23. U3z 25 BompocoB, BKJIOYEHHBIX B MPOrPAMMYy 9K3aMeHa, CTY/IEHT
noaroroua 20. Ha sK3aMeHe cTymeHT Hayra1 BRIOHpaeT 5 BOIIPOCOB u3 25.
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st cpaum 3K3aMeHa JIOCTATOYHO OTBETUTH I[PABUJIBHO XOTs Obl Ha 3
Bompoca. HaiiTu BepodgTHOCTb TOTO, 9TO CTYJEHT CIACT SK3aMeH.

24. Hekoropas cHcTeMa COCTOUT U3 IIECTH 3JIE€MEHTOB, OTKA3bI
KOTODBIX HE3aBUCHMBI (puc. 4.1).
BepoaTHocTn 6e30TKa3HON pa-
GoThl (HAJIE’KHOCTH) IJIEMEHTOB
PaBHBI COOTBETCTBEHHO

P2 =p3 =ps =ps =1/2,
P1 :2/3, Pe :3/4

Puc. 4.1

Haiitu BepogTHOCTH OTKa3a poB-
HO JIBYX 9JIEMEHTOB B TapaJlIeIbHOM COEJMHEHUU [MPHU YCIOBUU, UTO CH-
crema paboTaeT HOPMAJIHHO.

25. Ommen Haj3opa OT/IEJIEHUS MEHTPAJIHLHOTO DaHKa KypHUpPyeT Jiesi-
TEJIbHOCTD Psifla KOMMepYecKux 0aHKOB. IIpu ciiade KBapTaJabHON OTYeT-
HOCTHU Cepbe3Hble (DUHAHCOBbIE HAPYIIeHUs OOHAPYKUBAIOTCsL B CPE/HEM
y 5% 6arkos. Ha npoBepky BbIOpano Tpu 6anka. Haiitn mamGosee BeposiT-
HOE YUCJIO DAHKOB C CEPbE3HBIMU HAPYLIEHUSIMU (DUHAHCOBOW OTYETHOCTH
cpean BeIOpAHHBIX.

26. BepogaTtHocTp poxaenmsa Mmasbinka pasaHa 0,515. Ha cemeitmom
COBeTe TOCTAHOBUJIN, UTO JETU B CeMbe OYIYT POXKIATHCS JI0 TMOSBIICHUS
BTOPOrO MaJbdauKa. HaliTu BepOATHOCTH TOTO, 9TO B CEMbE OYI€T IeTBEPO
JleTen.

27. OTmen TEXHUIECKOTO KOHTPOJS MPEeIIpPUATHS OpaKyeT KarKiIyio
mapruio w3 100 meraseit, ecam w3 5 gerasieil, HayraJ BBHIODAHHBIX U3
mapThU, XOTd OBl OfHa OKaXKeTcd OpakoBamHOi. [lapTus comep:kuT
5% Opaka. Haiitu BepogTHOCTH JIs OJHOI nHapTum JeTajeil ObITb
sabpakoBanHoii. (PemuTs 3a1ady nByMs cnocobaMu: HCIOIb3yst (POPMYILY
YMHOYKEHUsI BEPOATHOCTEH M MCIOJIb3Ysl TOJBKO KJIACCHIECKYIO POPMYJITy
BBIUUCJIEHUS BEPOATHOCTEN ).

28. Ilycte P(A) = 1/2. Haiinerca nm Takoe cobbiTre B, 4ro0bI
P(AB) > 1/27 OtBer 060CHOBATE.

29. Ilycre P(A) = 1/2. MoxHo nn HaliTn Takoe cobbitre B, aTo0bI
P(A|B) > P(A)? OrBer 06oCHOBATH.

30. IIycts P(A) =P(B) =1/2. Bepno au, uro P(A|B) > P(BJA)?
OtBer 060CHOBATS.

31. Ilycrb cobbirua A u B — nesaucumbl u P(AB) =P(B)=1/4.
Haititu P(A + B).

32. Ilycts P(A) = 1/2, P(B) = 2/3. Bepro au, uro P(A + B) >
> 1/67 OrBer 060CHOBATD.
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33. Ilycts P(A) = P(B) = 1/4. Bepro am, uro P(A + B) Gyuer
bonbire B TOM ciydae, Korjma A m B He3aBucuMbl, 9eM Korma A mw B
HecoBMeCcTHBI? OTBeT 000CHOBATD.

34. Ilycts P(A) = P(B) = 2/3. Yemy pasna cymma P(A+ B) +
+P(A+B)?

35. Cobeitusi A u B HecoBmectHsl, npudeM P(A) > 0. CoBMecTHBI
wiin HecoBMeCTHbI coObitust A u B ? OrBer 0b0CHOBATS.

36. Momnera monbpachiBaeTCst 0 TEPBOro Bbimajenusi repba. Uemy
paBHO HamboJiee BEPOATHOE YUCIIO IMOAOPAChHIBAaHUI?

37. U3 kosoxbl Kapt (36 KapT) mOAps)] BBITACKUBAIOTCS J(BE KADTHI.
Paccmarpusatorcs cobbrrus: A ={mepsas KapTa nUMeeT MUKOBYIO MACTh},
B ={06e kaprbl kpacHoro npera}. 3apucumel an cobbrtnss A m B? Orser
060CHOBATD.

38. B amwmke mmeerca nse maprum mo 100 getasieit, B KaxKJAo#l 3
KoTOphiX 110 10 OpakoBaHHbBIX jeTajeil. VI3 sinuka n3Bjedera OHa, JIeTaJlb.
Paccmorpum  ciiepytomue cobbitus: A —{u3BiedeHHasd JeTalb — U3
neppoii maprun}, B ={u3sneuennas neranp — 6pakoBanHas}? 3aBUCAMBI
au cobprTuss A m B 7?7 OTBeT 060CHOBATH.

39. B gamwmke umetorca ase maptum no 100 meraseit. B mepsoit
maprun — 10 OpakoBaHHBIX meTajeil, BoO Bropoii — 20 OGpakOBaHHBIX.
W3 ammka w3BjiedeHa OfHA JeTajdb. 3ABUCHMBI JIA CIydailHble COOBITHSI
A ={w3Bneuennas neranp — u3 neppoil maprum} n B ={un3Bnevennas
peraab — Opaxosannas}? Orser 060CHOBATD.

40. Cxema 3JIeKTPUYECKOI [eNu IpecTaBieHa Ha puc. 4.2, tae p;,

t = 1,3, gaBisgercd BepOsAT-
HOCTBIO 6e30TKa3HO# paboTh
(HaIEXKHOCTBIO) ©-TO JIEMeH-

Py Ta. HyCTb HaJeKHOCTH dJIe-
MEHTOB CXEMBbI PaBHDIL
Puc. 4.2 pP1 = 0,8, P2 = 0,7, P3 = 0,6

Haiitn BeposiTHOCTH 6Ge30TKa3HOI PaGOTHl (HAEKHOCTH) CXEMBI.

41. Tpu HE3aBUCHUMBIX YKCIEPTA JI€JAIOT IIPOTHO3 CTOMMOCTH AKIUU
KOMIIAHUH, OMIHOasiCh IPX 3TOM C OJJMHAKOBOI BepogTHOCTEIO p . Haiitu p,
€CJI BEPOATHOCTH TOTO, 9TO XOTd Obl OJWH M3 HUX OmUOAETCs, PAaBHA
0,271.

42. B mkady HaxomuTcsa 9 OJHOTHUIHBIX HOBBIX TpHOOpOB. Jljisa mpo-
BeJIeHNUsI OIbITa OepyT Hayra ] Tpu TpudOopa u mocjiie padoOThl BO3BPAIIAIOT
X B mKad. BHelIHe HOBbIE M UCHOIL30BAHHBIE IPUOOPHI HE OTIMIAIOTCH.
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Haiitu BepossTHOCTH TOTO, 9TO MOC/IE TPOBEJICHUS TPEX ONBITOB B MKaMdy
HEe OCTaHETCS HOBBIX MPUOOPOB.

43. 3BajaauM HAJAEKHOCTH PabOTHI JIEMEHTOB JIEKTPUYECKON IEIH:
b1 = 0787 b2 = 0777 p3 = 0767 DPa = 0757 b5 = 0747 DPe — 073

a) HaiiTn Hase?KHOCTD CXeMbl, IPUBEJEHHON Ha puc. 4.3;

6) HaiiTn Ha/e:KHOCTH CXeMBbl, IPUBEIEHHON Ha puc. 4.4.

2

PN A Y

Puc. 4.3 Puc. 4.4

44. DBepodaTHOCTh NPEBBICUTH JUIHBINI PEKOPJT C OMHON TOMBITKA
JUIs JAHHOrO crmoprcMeHa pasHa p. Hailtm BepodTHOCTH TOro, 9TO
Ha COPEBHOBAHHUAX CIOPTCMEH IIPEBBICAT CBOM JIMYHBIA pPEKOpJ, €CIn
paspeliaercs JeJiarb JIBe HOIbITKHU.

45. B rpynmne yuarcsa 10 crynenToB. s penrenus 3amadd y JOCKHU
JI060r0 M3 HUX MOTYT BBI3BATH C PABHON BEPOSATHOCTHIO OJWH DPa3 B
TedeHne 3aHATUA. B rpynme Tpm ornmuynuka. HaliTu BepogTHOCTH TOTO,
4TO BTOPYIO 33/1a4y K JIOCKe HOHIeT peliaTh OTVIMYHUK, [IPU YCJIOBUH, YTO
IIEePBYIO 33/1a4y TOXKe Pellajl OTINIHUK.

46*. TIlo maHHBIM HepernucH HacesneHuss AHriamn u Yaubca (1891 r.)
YCTAHOBJIEHO, 9UTO TEMHOTJIa3ble OTIHI W TEeMHOIVIa3ble CHIHOBbSA (CO-
Obite AB) cocraBuiu 5% 06CieNOBaHHBIX I1ap, TEMHOIVIA3BIE OTIBI

u cBemyoniasble ChIHOBbsI (cobbitme AB) — 7,9% map, cBersoriasble
OTHBI W TEeMHOIJIasble ChIHOBbs (cobbrrme AB) — 8,9% mnap, cser-
JIorJas3ble OTIBI U CBETJIOINIa3ble ChIHOBbd (cobbitme AB) — 782%

nap. Haiitn cBasp MexK1y IBE€TOM IJla3 OTIla W CblHa, TO €CTb HaliT!

P(B|A), P(B|A), P(B[A), P(BJA).

47. JIBoe moodepesHO OPOCAIOT MOHETY. BhITphIBaeT TOT, y KOTOPOT'O
paHbille BbIOageT «repb». ONpeneauTbh BEPOSITHOCTH BBIMTPBIMIA JIJIsT
KaXKJIOr'0 U3 UTPOKOB.

48*, Tlocse sK3aMeHa Ha CTOJIE IIPENOJABATEN OCTAJIOCH T 3a9€TOK
TeX CTYJIEeHTOB, KOTOpbIe He CIajiu dK3aMeH. KakKoBa BepOSTHOCTH TOTO,
9T0, HayraJ, 3abupas 3a4eTKH, XOTs Obl OJMH CTYJEHT BO3bMET CBOIO
3a9eTKy?

49*. 3adaua Banaza. jis npukypusanus Banax 1no/b3oBajcs JByMst
KOpOOKaMM CHOUYEK, JOCTaBasd HayTaJl Ty WA HHYI0 KOpoOKy. Yepes
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HEKOTOPOE BpeMsl OH OOHApPYXKWJI, 9TO OjHa KOpoOka mycra. Halitu
BEPOSTHOCTH TOrO, YTO BO BTOPOH KOPOOKE OCTAJOCH Kk CHOUYIEK, eCIn
M3HAYAJIBHO B KAaXK 10 KOPODOKE ObLIO 110 1 CIHUYeK?!

50. B xapmamne jezkaT 5 MOHET JTIOCTOMHCTBOM B 50 KotI., 4 MOHETHI TIO
10 xom. u 1 mouera — 5 kou. Hayras 6epyTt 3 momersl. KakoBa BEpOSITHOCTD
TOTO, YTO B CYMMe OHU COCTABJISIOT He Oosiee oHOTO pyOJIs?

51. @upma pacchliaeT peKJIAMHbIE IIPOCHEKTHl BOCBMHA IIOTEHI[UAb-
HBIM TTapTHepaM. B pe3yibraTe TaKoil PacCBHUIKH B CpeJHEM y KarKIOTO
[ATOr0 MOTEHIMAJIHHOIO HapTHEPa BO3HUKAeT mHTepec K dhupme. Haiitu
BEPOSATHOCTH TOTO, YTO TO MPOU30HIET: @) B TPeX ciydasx; 0) He Gosee
4eM B TpexX.

52. Jlunensusi orbupaercs y JiI0oOOTO TOPrOBOTO IMPEIIIPUATHS, KaK
TOJIBKO TOPTOBasi WHCHEKIWs B TPETUU pa3 ODHAPYXKUT Cepbe3HOe Ha-
pyllleHre TpaBWJI TOProBiu. HaliTw BEpOATHOCTH TOrO, YTO JIUIEH3WS
O6ymer orobpaHa MOCie OATOW MpOBEepKH. VI3BECTHO, UTO BEPOATHOCTH
oOHapy»KeHWsI HaPYIIEHUs IPYU OJHON TmpoBepke paBHa 0,2 W He 3aBUCHT
OT pPe3yJIbTaTOB MPEIBIIYINUX TPOBEPOK.

53. BepostHOoCTh poxkenust masibanka pasraa 0,515. Halitu Beposit-
HOCTBb TOT'O, 9YTO B CEMbE, IJie YeTBEPO JeTell, He MEeHee ABYX JIEBOYEK.

54. B mumkpopaliione jIeBsaTh MAIIMH TEXHUIECKON ciryk0b1. lirst Gecrre-
peboitHOl paboThl HEOOXOANMO, ITOOBI HE MEHbIIE BOCHMHU MAIUH ObLIN B
ucnpaBHoM cocrosinuu. Cunrasi BEPOsITHOCTH MCIPABHOIO COCTOSIHUS JIJIst
BCeX MAIUH OJWHAKOBOM 1 paBHOil 0,9, HaliTH BepOATHOCTH Gecmepeboii-
HOIT pabOThI TEXHUIECKOH Ciry2KObI B MUKpOpaiione.

55. B cpemHeM KasKaplif ecATHIl JIOTOBOP CTPaXOBO# KOMIIAHUH
3aBepIaeTcs BbILIATON 110 crpaxoBoMy ciydaio. KoMnanust 3ak/iouniia
OATH JOroBOpoB. HaliTH BEpPOATHOCTH TOrO, YTO CTPAXOBOR CITydait
HACTYIIUT: @) OAMH Pa3; 6) XoTs Obl ONUH Pas.

56. Ilogbpocunu nBe wrpajbHbe KocTu. Kakue u3 mpeicTaBiIeHHBIX
HI2Ke HAOOpPOB COOBITHI 06pa3yIOT cuCTEMY THUIOTe3?

1. H; = {ma 1-if KOCTHE BBITAJIO OFHO OYKO},... ,
Hg = {na 1-it KOCTH BBITAJIO MIECTH OYKOB} .

2. H; = {Ha 06enx KOCTAX BBINAJIO IO OJHOMY OYKY}, ... ,
Hg = {na 06enx KOCTAX BBIIAJIO IO MIECTH OYKOB} .

3. Hy = {ma 1-il KOCTH BBINAJIO YETHOE YUCJIO OUKOB} ,
H,; = {na 2-ii KOCTH BBITAJIO HEIETHOE TUCIO OIKOB} .

4. H; = {Ha 2-#f KOCTH BBINAJIO YE€THOE INCIO OIKOB} ,
H; = {Ha 2-it KOCTH BBIIAJIO HEYETHOE UHCIO OYKOB} .

57. U3 30 6mreToB, BKIIOYEHHBIX B IMPOTPAMMY IK3aMeHa, CTYIEHT
suaer 5. Korga emy BbIro/mHee cipaBaTh dK3aMeH MMEPBHIM WA BTOPHIM
(¢ TOUKM 3peHUs yBelndeHWs BEPOITHOCTU CAAYM dK3aMeHa)?
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58. Jlse kommanmun X u Y OpOM3BOAAT OJHOTHUIIHYIO IIPOIYKIIHIO
" KOHKYPHUDPYIOT Ha pbiaKe cObrTa. [lepen karkmoit w3 HuUX cTowT 3a/1a4a

MoauduKanuy npoun3BogacTBa. CymecTByeT ABa BO3MOXKHBIX IIYTH U3MEHe-
aug rexaomorun: A u B . BeposTHOCTD TOTO, 9TO

rommnaHus X BoeIOepeT myTh A, paBHa 0,4. g Tabuuna 4.l
KoMmmaHuu Y 3Ta BepoaTHOCTDH paBHa 0,7 . Kowm- X\v | A B
MaHAW BBIOUPAIOT MyTH HW3MEHEHHUS TEXHOJOTHH

HE3aBHUCHUMO JIPYT OT Apyra. B tabsuie npusee- A 5:3 | 2:1
HBI OIleHEHHbIE SKCIEPTAMU IIaHCHI Ha MoDexy B B 1:2 | 1:2
KOHKYPEeHTHOU 60pbbe jjid komnanuu X B COOT-
BETCTBUH C BEIOOPOM KOMITAHUSIME IIyTeil m3MeHeHnsa Texnogornu. Haitu
BEPOSITHOCTD 1mobeibl KoMnannu X B KOHKYPEeHTHO# 6opnbe.

59. HanexxaocTu OJIOKOB CHCTEMBI, ITIPEACTaBIeHHON Ha puc. 4.5,
PaBHBL COOTBETCTBEHHO
Py s
L7 ]
pPg = 0,5, ps = 0,5 Py by

Puc. 4.5

Haiitn BeposgTHOCTL 6€30TKa3HOH pabOTHI 3aJaHHOI CXEMbl COEIMHEHUS
0JIOKOB.

b1 = 077) P2 = 0777 p3 = 0,6,

60. IlombpaceiBatoTcs aBe mrpasibHbe KOcTH. OOpa3yloT Jiu CUCTEMY
rUnoTe3 cieyomue codbbiTus: A ={Ha 1epBoil KOCTH BBIIAJIO OJHO OYKO },
B —{cymMmMa 04KOB Ha ABYX KoCcTgX paBHa 9}7

61. Ilycto cobbitua Hi,...,H;o 0bpa3yior cucreMy paBHOBEPOST-
HbIx runore3. Haiitn P(Hy 4+ Hyp).

62. Moxer /1 ampuwopHas BEPOSTHOCTH THUIOTE3BI OBITH OOJIBIIE
coOTBeTCTBYyIOIeH amocTrepuopHoii? OTBeT 060CHOBATD.

63*. JIpa He3aBHCHUMBIX IpeTeHjeHTa Z u L Ha mocT rybepHaTopa

Kpas 3aBepIaiT TPeIBBIOOPHYIO KaMIaHWio. KaxKaplii m3 HUX, He3aBU-
CHUMO OT AEHCTBHI JPyroro, MOXeT YCIeThb BbI-

CTyOUTh TOJIBKO B OZHOM U3 ropomoB P u M. Tabnuna 4.2
OKCIEPTHI-IIOINTOIION CYUTAIOT, YTO BBICTYIJIE- AN RR
HUS TPETEHIEHTOB 0053aTETBHO COCTOATCS, U OIEe-

HUBAIOT BEPOSITHOCTH TOro, 4ro L mupejmnodrer L 3:1 | 2:1
ropox, P, kak paBuyio 2/3. BeposrHocTu BbIGODA M 11| 1:2
ropogoB P u M ppyrum mpeTeHIeHTOM OIWHA-
KoBBL. B 1a0J1. 4.2 n10Ka3aHO KaK, 10 MHEHUIO SKCIIEPTOB, PACIPEIEISAIOTCS
maHchl L 1o OTHOIIEHW!O K Z OJepXkKaTh mobedy Ha BbIOOpDax B 3aBU-
CHMOCTH OT ropoja BhICTyIuleHus. Haiitu BepoaTHOCTD TOro, 9T0 mObemy
onepx)ut L.

64. B smuke sexkut 20 TEeHHUCHBIX Msideli, B TOM ducje 12 HOBbIX 1 8
UrpaHHbBIX. VI3 a0iKa U3BIIEKAIOT HAYTA ] ABa MsT9a 71 Urphl. [locite urpor

4 Kub3zyun A.U. u gp.
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MS9U BO3BpAIIAIOT 00paTHo B ArmuK. [locie 3T0oro 3 smmka BHIHUMAIOT
elle J1Ba Ms9a i ciiepyomnieil urpol. O6a Ms9a 0OKa3aJIiCh HEUTPAHHBIMA.
HaiiTu BeposiTHOCTH TOTO, YTO NEPBbHIH pa3 TOXKE UT'PAJIN HOBBIMH MSTIAMHU.

65. 3a mcrekmuil meprox B TOProByio (pupMy MOCTYIIAJIU TEJIeBU30-
pPBL OT Tpex (DUPM-TOCTABIIUKOB B ciemyomeil mpomoprnum: 1:3:6. Kax-
mag bupMa JaeT HA CBOM TEJIEBH30PBI FAPAHTHIO, HAEHTUMUIUDYS UX
10 CepWitHOMY HOMEDPY W JaTe MMOCTaBKU. 1ejIeBH30phI MepBoil (bUPMBI-
[OCTABIIMKA TPeOYIOT PEMOHTa B Te4eHHEe rapaHTHHHOro cpoka B 15%
cllydaeB, BTOPOii W TpeTheit — coorseTcTBenHO B 10% u 7% cirywaes. I1po-
JAHHBII TeseBU30p TpedyeT rapaHTHIHOIO PEMOHTA, OJHAKO MIOTEPSHBI
JOKYMEHTHI, HAeHTuGUIupyomue (GupMy-mocTapuiuka. B kakyio dupmy
“MeeT CMbICJI 00PATUTHCs B IIEPBYIO 0YepPe/ib’

66. Moxer sz B popmysie TOTHONU BEPOSITHOCTH OBITH OECKOHETHOE
YUCJIO TUIOTE3, & CJIEJOBATEIHLHO, 1 DECKOHEYHOE YHCJIO CIAraeMbIX !

67. MoxKHO JI1 I HAXOXKJEHUs BEPOSATHOCTH COOBITHS, CBSI3aHHOTO
C OIBITOM, CBOJISITIIIMCS K CXEME CJIYIa€eB, UCIOJIb30BaTh (DOPMYJIY MOJTHON
BeposTHOCTH? OTBET 0OOCHOBATH.

68. MoxkeT Ju CyMMa BCeX allPHOPHBIX BEPOATHOCTEH TIHIOTE3
0Ka3arTbCs OOJIbIIE CYyMMbI BCEX AallOCTEPUOPHBIX BEPOATHOCTEH DTHUX
runore3? OTBer 060CHOBATD.

69. MoryT M amocTepruopHBIE BEPOATHOCTH BCEX THIIOTE3, KPOME
OJIHOI1, OKA3aThCsl HyJIEBbIME, €CJIH AllPUOPHBIE BEPOATHOCTH STUX IMIIOTE3
onuHakoBbI? OTBET 0OOCHOBATD.

70. Ilycre cobbirua Hy, Hy, H3 00pa3yiorT cucreMy paBHOBEPOATHBIX
rumotes. [Iponsonuio cobeite H; . Beraucaurs anocrepropHbie BepOsT-
HOCTH BCEX TMIIOTE3.

71. DBeiBectu u3 HOpMysabl MOTHONR BEPOATHOCTHA KJIACCHIECKYIO
dopMyITy BBIYHC/IEHNS BEPOSITHOCTH.

72. 3aBoj U3rOTABIWBAET U3IEJNA, KAXKI0€ U3 KOTOPHIX C BEPOLAT-
HOCTBIO p mMeeT JedeKT. B 1exe m3mems oCMaTpPUBAIOTCA C PaBHBIMUI
BEPOSITHOCTSIMU OJIHMM U3 JBYyX KOHTpOosepoB. Ilepsrrii obmapykmBaer
nMeroruecs AedeKThl ¢ BEPOITHOCTHIO P1, & BTOPOM — C BEPOATHOCTHIO
pso . U3BecTHO, 9T0 OfHO U3 u3jeunit 3abpakoBaHo. HaiiTu BepOsSITHOCTH
TOrO, 94TO OHO 3a0PAKOBAHO: @) IIEPBBIM KOHTPOJIEPOM; 6 ) BTOPBIM KOH-
TPOJIEPOM.

73. Ilas moArOTOBKH K 9K3aMeHY CTYIEHTY IpeIiozKeHo 20 BOIIPOCOB.
Busner comepxkwut nBa Bompoca. KomiuiekToBanme OHIETOB BOIpocamMu
OCyIIeCcTBIIsIeTCS CaydailubiM 0bpa3om. CTymeHT moarorosui 15 BOIpocos.
HaiiTn BepodTHOCTH TOTO, UTO OH CHACT IK3aMeH, eCJIH JJIT 3STOTO
JIOCTATOYHO OTBETUTH IIPABHJIBHO HA JBa BOIIPOCA CBOEro Omiiera min HA
OJIMH BOTIPOC CBOEro OmiieTa W OAWH BOIIPOC IO BBIOOPY MPEnomaBaTes.
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74. Ha upennpusitun paboraror 10 pabodux mecroro paspsiga, 15
pabounx mATOro paspsgana u 5 pabodux 4eTBEPTOro pa3psiaa. BeposaTHOCTH
TOIO, YTO U3JIEJIUe, U3IOTOBJIEHHOE PADOYUM COOTBETCTBYOIIErO Pa3psiia,
b6ymer omobpero OTK pasma coorsBercrBemmo 0,95, 0,9 m 0,8. Haiitu
BEPOSITHOCTH TOTO, 4TO u3zeaue, nposepennoe OTK, 6yner ogobpeno, mpu
YCJIOBHH, YTO IPOU3BOAUTEIHHOCTD BCeX pabOIMX OJMHAKOBA.

75. IlpencraBurenn apyx dparmuit Tocymapcrsennoit Tymsr (R

n L) mpeTeHAyOT Ha TOCT NPeJice/IaTells BHOB CO3/IaBaeMOro KOMUTETA.
CorlacHO yTBEPK/IEHHOMY PEIVIAMEHTY, BbIOOPHI

JIOIZKHBI POBOJUTHCS AJBTEPHATHBHBIM TOJIOCO- Tabnuna 4.3
BaHHEM IO JABYM KaHIMJATypPaM (Ho OJIHON oOT R\L | L. | Lo
Kaxk 10l dpaknun). Y Kaxoil bpakuuu ecrb 1o

JB€ KaHIUIATYDPHI, 00/ a0Me PABHBIMU IIaH- Iy 1:3 | 3:2
camMu OBITHb BBIJBAHYTHLIMA B KadeCTBE IIPETEH- R 2:1 | 1:2
JIeHTa Ha TOT MOCT. DKCIEPTHI ONEHUJIU IIAHCHI

dpakmuun R 1o oTHOmEHWIO K L MOIYyYIUTH TOCT Mpece aTesss KOMATETA,
B 3aBHCHMOCTH OT TIPEJVIOKEHHBIX Kauaumatyp L;, R;, i = 1,2 (cMm.
Tabu. 4.3). Haiitn BepoaTHOCTH TOTO, uTO MOGEMy OnepkuT bpaknusa L .

76. Ha ckiaj mocTynmia OJHOTUIIHAS MPOIYKIHSA C Tpex ¢pabpuk.
Ob6beMBbl TTOCTABOK OTHOCSITCS COOTBETCTBEHHO Kak 2:5:3. M3BecTHO, 9TO
HecTaHJAPTHBIX HU3JeJMii cpeju OpoAyKnuu Iepsoit dabpuxku — 3%,
Bropoit — 2%, Tperbeit — 1%. HaiiTm BeposTHOCTH cllemytomux COObI-
THil: @) B34TOE HAyTaJ CO CKJIAJA W3IEJINe OKAYKETCS HECTAHIAPTHBIM;
6) B3sTOE HayTaJ| CO CKJAJA M3JeJWe TIPOM3BeIeHO mepBoil habpukoi,
€CJIH U3BECTHO, YTO OHO OKA3aJOCh HECTAHIAPTHBIM.

77. Nmeerca amuk, B KoTopoM JsiezkaT 20 Kopobok mo 10 kapanmarmeii.
[Ipu BckpbITHHT AMEKa 4 KOPOOKM YPOHUIIN, U IPUQEIH KapaHIamieil B HUX
ciaomasnch. Ogaako Bce 20 KOpoOOK ObLIM CIAHBI HA CKJIA, OTKYIa 3aT€M
B3sJIU 2 KOPOOKM M pas3faJjd KapaHJalln yaeHuKaM. HaliTn BeposTHOCTH
TOr0, 9YTO JOCTABIIMICH YyYEHHKY KapaHIall MMeeT CJIOMaHbIi rpudeb.

78. JlBe MANIMHUCTKA [1€9aTajad PYyKOIUCH, IOCMEHHO 3aMeHdAsd JpPyT
npyra. IlepBasi B KOHeYHOM WTOre Hamedartasa 1/3 Bceil pykomucu, a BTO-
past — octaJsibHOe. [lepBasi MAIIMHUCTKA J1€JTaeT OMUOKA C BEPOATHOCTHIO
0,15, a Bropasg — ¢ BeposaTHocThiO 0,1. IIpu npoepke Ha 13-it cTpaHuIe
obnapyxkena omubka. Haiitn BepositTHOCTH TOTO, 9TO OmMMOJIACH TepBast
MAIIWHUCTKA.

79. Ilaccaxkup MOxKeT OOpPATHUTbCS 3a TMOIyIeHHEM Omieta B OIHY
n3 Tpex Kacc. BeposiTHOCTHM OOpaIennsi B KaXKIyI0 KacCy 3aBUCAT OT WX
MECTOIIOJIOKEHHs U PABHBI COOTBETCTBEHHO p1 = 1/3, po = 1/6, p3 =
= 1/2. BepodaTHOCTH TOTO, 9TO K MOMEHTY IMPUXOJA MACCAKADPA OHIIETHI,
WMeBIIecs B Kacce, OyIyT paclpomaHbl, /IJis MEPBOil Kacchl paBHa P; =
= 3/4, nng Bropoit kaccel — Py = 1/2, nna Tperweit kaccer — P3 =
= 2/3. Tlaccakup HANPABWJICS B ONHY U3 Kacc u npuobpen Gwmier. Haiitn
BEPOSTHOCTH TOTO, 9TO ITO OBLIA MepBas KACCA.

4%
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80. Ha sk3amen npuru 10 cryzentos. Tpoe n3 HEX MOATrOTOBJIEHBI
OTJIMYHO, YEeTBEPO — XOPOINO, IBOE — VIAOBJIETBOPUTEIHHO, OJWH —
mioxo. B sk3amenammonnbix Owmiterax mmeercs 20 BompocoB. OTiamaHO
TIOATOTOBJIEHHDBINA CTY/IEHT MOYXKET OTBETUTDH Ha Bce 20 BOIPOCOB, XOPOIIO
OJroToBJIeHHbI — Ha 16, yiosiersopuresibHO — Ha 10, mioxo — Ha 5.
Crynenr, cmapmmuii dK3aMeH, OTBETHJI Ha BCE TPH 3aJAHHBIX BOIPOCA.
HaijiTn BeposiTHOCTH TOrO, YTO HTOT CTYAEHT IOATOTOBJIEH: @) OTJIAYHO;
6) 1mI0Xo0.

81. Cpeuau nauuenros TybepkyJesHoro aucnancepa 15% npunaiie-
’KaT K IepBoii Kareropun 60abHBIX, 66% — Ko BTOpoi 1 19% — K Tperbei.
BepositHocTn Bo3HuKHOBEHUSs 3a00/IeBaHUs, B 3aBUCAMOCTH OT KATEIOPHUH
60bHBIX, paBHBI cooTBeTcTBeHHO 0,12, 0,09, 0,2. HajiTn:

@) BEPOSITHOCTh BO3HMKHOBEHWs 3a00/I€BaHUs y HAyraj BbIOPAHHOTO
TaAeHTa JUCIAHCEDPa;

6) BEPOSITHOCTh TPHWHAJJIEKHOCTH K TPeThel Kareropum GONbHBIX
MaIeRTa QUCIaHcepa, ¥ KOTOPOro 0bHapyKeHo 3a0ojieBaHUe.

82. /IBa He3aBUCHMBIX IpeTeHJeHTa Z W L Ha moct rybepHaTopa

Kpas 3aBepINaioT IPeJBbIOOPHYI0 KOMIAHUIO. KaXXaplii m3 HUX, HE3aBU-
CHMO OT JIeficTBuii Ipyroro, MoxKeT yCleThb BBICTY-
Tabnnna 44 pure ToONBKO B ogHOM ®3 ropomoB P wnu M .
INZ| P | M DKCIIEPTHI-TIOJIUTOJIOTH CIUTAIOT, UTO BBICTYILIE-
HUS IIPETEHIEHTOB 0053aTEIbHO COCTOSTCH, U OIle-
HUBAIOT BEPOSITHOCTHL TOTO, UTO L mpenmodrer
ropox P xax 2/3. BepoaTmocTm BBIGOpa TOpPO-
noB P m M npyrum mpeTeHJeHTOM OJWHAKOBHI.
B T1abs. 4.4 nokazaHo, KaK, 10 MHEHUIO SKCIIEPTOB, PACIPEIEISIOTCS MIAH-
cbl L 1o oTHOIIEHUIO K Z OAepXKaTh Mobey Ha BBIOOpAX B 3aBUCAMOCTH
oT ropojia BeicTyiuieaus. HaliTu BEposiTHOCTB TOTO, 9TO 068 MPEeTEeHIeHTa,
BBICTYIIIJIH B ropoje P, ecim u3BecTHO, 9TO OOy OIepKaI Z .

P 4:3 | 3:1
M 1:1 | 1.3

83. B ypue maxomgarcs 4 6enbix m 6 dyepHBIX mrapoB. V3 Hee Tpm
pa3a HayraJ BBIHUMAIOT 110 OJfHOMY Iapy. Tpebyercs HaiiT BepOSTHOCTH
TOrO, 94TO BCE TPU BBIHYTHIX Iapa oKaxKyTcd GenbiMu (cobbitue A ), npu
BBITIOJITHEHUH JBYX PA3HBIX yCJIOBUIA:

@) U3BJIEYEHHBIE U3 YPHBI MIapbl 0OPATHO He BO3BPAIIAIOTCS;

6) ToCIIe KaXKI0TO W3BJIeYeHNs AP BO3BPAIAETCS OOPATHO.

84. Tpwm pagmocrannmm, HE3ABUCHMO JPYT OT JpyTra, I[ePeJsaloT
CaMOJIETy OJWH W TOT K€ CHTHaJ. BepogTHOCTH TOro, 9ro CaMoJIeTOM
Oy/lyT MPWHSATHI 9TH CHATHAJBI, cooTBercTBenHo pasHbl: 0,9, 0,8, 0,75.
Haiitu BepogTHOCTH TOTO, ITO CAMOJIET IIPUMET [TOCHLIAEMbI €My CUTHAJI.

85. Ilyctp mMmeerca marh ypH. B IByX W3 HUX JI€XKAT 1O OTHOMY
6esIOMy W TpeM YEepHBIM IIapaM, a B TPEX ypHaX — MO jBa Oesibix u JIBa
qepHBbIX mapa. Hayrag BeiOupaercs HeKOTOpas YpHA U U3 Hee BBIHIMAETCS
map. HaiiTu BepossiTHOCTH TOTO, UTO mMIap OKAXKeTCs OeJIbIM.



