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7. JluckpeTHble cIyvaiiHble BeJNYMHbI

Cnyuaitnasg BequduHa, (pYHKIIN pacrpeienenus, eé coiicTpa. JIuckpernast
caydJaiiHas BeJIMUWHa, psiJl pacipejeseHus, GyHKIus pacipeesenus. Mare-
MaTH4IecKoe OXKUJaHue, JTUCIePCUud U cpejiHee KBaJpaTUuYeCcKOe OTKJIOHEHUE
JIACKPETHOW CJAYYailHON BEJINYINHBI, UX CBOCTBA.

7.1. JInmckpeTHbIe ciry4daiiHble BeJIMYMHBI

Heobxoaumpbrit TeopeTnvdecKnii MaTepuaJ n3 JeKnnm 3.

Kpowme ciiyuaiiHbIX cOOBITHIT U BEpPOSITHOCTEH UX MOsIBJICHUsI, B TEOPUU BEPO-
SITHOCTEH HAC OOBIYHO MHTEPECYIOT HEKOTOPbIE BEJIMUWHbBI, CBSI3aHHbBIE CO CJIyvaii-
HBIMU COOBITHSIMU U HA3bIBAEMbIE CJIYIaWHBIMU BEJUUUHAMHA.

Chayuaiinasi BeIUUINHA SIBJISETCS OJHUM U3 OCHOBHBIX MOHSITHI TEOPUU BEPO-
sitHocTeit. Crydaiiias BeJIMUWHA SIBJISIETCS UNCIOBOI XapaKTEPUCTUKON pPe3yJih-
TATa UCIBITAHUS, T.€. YUCJOBOM (DYHKIMEH OIPeeIEHHOM Ha BEPOSITHOCTHOM IIPO-
crpancrBe (Q, A, P). Tne Q = {wy,wq,...,wp, ...} — COBOKYITHOCTH PA3IUIHBIX
MCXOJIOB (PEe3yNbTaTOB) MCIBITAHM, A — MHOXKECTBO BCEX MOMMHOKECTB MHOYKE-
ctBa ), 3JIEMEHTHI KOTOPOTO HA3BIBAIOTCS CAYUIAWHBIMIA COOBITHSAMEI U 00Pa3yioT
o-aynrebpy, a P — mepa 3j1eMeHTOB MHOXKecTBa A yIOBIETBOPSIONIAsT aKCHOMAM
BEPOSITHOCTH.

Cayuaiinast Bennania £ = f(w) onpejessieTcst Kak W3MepruMasi OTHOCHTEHHO
Mepbl P dyHKims Ha 2. 9To 03HAUAET, UTO JJIsi BCeX M3MEpPUMbBIX 110 Boperio
MHOXKeCTB 3Hadennit £ (obosnaunm nx Ag) mx mpoobpasbl, T.e. MHOXKecTBa A,
st KOTOpoix f(w) € Ag, TOMKHBI IpUHATERKATL A ¥ [T HUX, CJI€I0BATELHO,
noJKHa OBITH omnpejenena Bepositnocts P Q — [0; 1], P{{ € A¢} = P{A,}.

OTNPEAEJEHUE 7.1. Cayualinol eeausurol Ha3ul8aemcs Mobaa u3Mepumai
dynryua &, onpedérennas na eepoammocmmom npocmpancmee (2, A, P), npu-
HUMANOULGA CEOU 3HAMEHUA HA MHodcecnse deticmeumervuulr wucen R.

T.e. aTo orobpaxkenue £ : ) — R.

Caydaitable BemauHbl OynemM u300paykarh rpedeckumu Oyksamu: £ (kcu), ¢
(n3era), n (sra), 6 (rera) w T.I., & UX BO3MOXKHbBIE 3HAYEHWsT CTPOUHBIMU JIATHH-
CKUMU OYKBaMU: X, Y, Z U T.[I.

OTNPEAEJEHUE 7.2. Juckpemrnol Ha3I6AIOM CAYUGTHYIO BEAUNUNY, KOMO-
PAA NPUHUMAEM OMOIEALHBLE 3HAYEHUA U3 KOHEYHOZO UAU DECKOHEUHO020 CHEMHO20
MHOIACECTNEA.

T.e. Bce 9TM 3HAUECHNST MOYKHO «IIEPECYUTATHY — MOCTABUTH UM B COOTBETCTBUE
HATypaJIbHbIEC YUCJIA.

['oBopsIT, YTO BCE BOBMOXKHBIE 3HAUCHUS CJIYyIalHON BEJIMUNHBI COCTABJISAIOT €e
CIIEKTD.
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OTNIPEJIEJIEHUE 7.3. Henpepsl8@hol na3ui8a10m CAY4AUHYI0 GEAUMUNY KOMO-
PAA MOHCEM NPUHUMAMD GCE 3HAMEHUA U3 HEKOMOPO20 KOHEUHO20 UM DECKO-
HEUH020 NPOMENCYMKG. HUCAO B03MONCHBLT 3HAUEHUT HENPEPLLEHOT CAYYATIHOT
BEAUNUHDL OECKOHEUHO.

JuckpeTHas caydaiiHas BeJTMINHA MOJHOCTBIO OMPEIENSAETCS CBOUM 3aK0HOM
(padom) pacnpedenenus — TabWIEH, B KOTOPOW MEpeIUCTeHbl Bce 3HATYEHNUS,
MPUHUMAEMbIE CJIYUIAHON BEJIMIUHON ¥ COOTBETCTBYIOIINE UM BEPOSTHOCTH (CM.
Tabi. 7.1.) Tpadudeckoe n306pakenmsi 3aKOHA pacipeieJieHus Ha3blBAETCsT MHO-
TOYTOJTLHUKOM PAaCIpe/IeTeHNUS.

Tabauma 7.1
3aKoH pacipeieaeHusl

f 1|2 | ... I
PipL|p2|--. Pn

[Ipu 5TOM cymMMa BeposATHOCTeH HoJIKHA ObITh paBHa 1.

n
sz‘ = L.
i-1

OTNPEAEJIEHUE  7.4. Cayuatinve seaununvt £ w1 HA3LLBAIOMCA
HE3AGUCUMBIMU, CCAU ABAAIOMCA HE3ACUCUMBLMU cOOMMUA & = XT; U 1) = Yj NPU
MOOBLT covemanuAr 3anaverutd 1 = 1,2,--- .k, 7=1,2,--- . n.

OHPEﬂEﬂEHI/IE 7.5. HpouaeedeuueM CAYYAUHOT BEAUUHDL f HA MOCMOAH-
HOE YUCA0 O HA3BLBAETNCA C;/Ly’lta’leaﬂ GEAUMUNHA Oég, npurumarouLas 603 MOHCHOLE
SHAYEHUA AXT; C TMEMU HCE GBEPOAIMHOCTNAMU, C KAKUMU 5 npuUHUMAEM 3HAYEHUA
X;.

OMNPEJEJIEHUE 7.6. Boseedenue e cmenens. Cayuatinas seaununa £ (k -
HAMYPAALHOE YUCAO) ONPEIEAAEMCA KAK CAYUATHAA BEAUNUNHE € BOZMONCHBLMU
BHAMEHUAMY TF U 6EPOAMMOCTIAMU 6EPOAMMOCTAM CAYHALINOT Geaunumbl €.

7

ONPEAEJEHUE 7.7. Cymmol (pasnocmuio) cayuatinwe eesuvwun & un oydem
cayuwatnan seaununa ¢ = £ n, KOMopas NPUHUMAEM BCE BO3MONCHBLE 3HAYEHUA
x; £ y; ¢ eepoamnocmAamu

OTNPEAEJEHUE 7.8. Mpoussedenuem HE3ABUCUMBLT CAYYATHLT GeAuwur &
un bydem cayvwatinaa eesununa ¢ = & -1 603MOACHDIE 3HAYEHUA KOMOPOT PAGHDI
NPOU3EEICHUAM GO3MOANCHVLT 3HAUEHUT cayuatinbr ceaunurn & w1 — T - Y;, @
COOMBEMCMBYIOWUE BEPOATNHOCTIU NEPEMHONCAOMCA.

Pan pacupenenenns ciaydaitHoit Beqnannbl ( = £ - 1) OyJ1eT UMeTh BU]
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C = 5”7 xlyl .« .. xlyn o o xkyl PR xk/’yn
P plp{l PR plp;’)l .« e pkp/l PR pkp;’)l

[TPUMEP 7.1. [uckpemmnas cayuatinas sesununa 3adana cAedyouum 3aK0-
HOM pacnpedesenua:

ST 7161 7]10]11
0 0,1]0,502[0,3]0,1

ITocmpoumv mHo20y20AbHUK pacnpedeseHu.s.

<4Bo3bMEM NPAMOYTOBHYIO CUCTEMY KOOPJIMHAT, TPUIEM MO OCH abCIuce Oy-
JIeM OTKJIAJbIBATH BO3MOXKHBIE 3HAUEHUsST X;, & IO OCH OPJAUHAT — COOTBETCTRBYTO-
mue BepossTHOCTH p;. Hanecem Toukm

M;(4;0,1), My(6;0,3), M3(7;0,2), My4(10;0,3), M5(11;0,1)
W COeQMHUM WX OTpe3kamMu MmpsiMbix. C yIéToM OOKOBBIX OPIAWHAT MOJIYINM 3a-
MKHYTBI# MHOTOYT'OJIbHUK. B>
Pi
03t

02 T

01+t

| | | | | Xi
4 6 7 10 11

Puc. 26. Mmnozoyzorvnuk pacnpedesenus npumepa 7.1

[TPUMEP 7.2. Cayuatinas sesuvuna & — wucro noasienud yudpor & npu oo-
Hokpammuom bpocanuy uzpasvrot kocmu. Hatimu pad pacnpedeaenus smoti cay-
Yainol 6eAUNUHDL.

«Coyvaiinas Besmmanna € MOXKeT TPUHSATH 3Hadenne (), ecan npu OpocaHnmn
UrpajibHO KocTn nudpa b He MosaBUTCA, n 1, ecin mudpa b mossurcs. VIx Bepo-
SATHOCTH

1 5 1
Pl=0)=1—==2> PlE=1)= =
Tabsmiia pacupeiesenns UMeeT BUI:
E[ 0] 1
p|5/6]1/6

>
YCIOKHIM HEMHOXKKO TTPEJIBIIYIILYIO 3a/1a9Yy.
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[TPUMEP 7.3. Cayuatinas eesunvuna & — “uca0 noasienuds yu@dpv, & npu
mpéxkpammnom 6pocarun uzparonoti xkocmu. Hatimu pad pacnpedesenus amoii

CAYYATUHOT BEAUYUHDL.

4B nanHOM omnbITe ciiydaiiHas BeIUInHa & MOYKET IPUHATD YeThIpe 3HAUCHUSI:
0, 1, 2 wnu 3. Haitném nx BeposITHOCTH.

Ecnn Bce Tpu paza He BbInaJga 1nudpa nsarh, Torjga £ = 0

3
Ple 5) 125

o

Ecnu Bce Tpu pasa Bbimaja nudpa narh, Toraa £ = 3

6

1 3
6) T 216°

:(_

_ﬁ.

1

st serauciaenus: Bepositrocreit P(E = 1) u P(§ = 2) npumensiem hopmyity
MOBTOPHDIX UCIbITaHuii Bepmyin

Py(m) = C;'p™ (1 —p)" ™.

1\ /5\° 75
Pe=1=c(2)(2) =2
(=1 3(6) (6) 216
1\? /5 15
pPe=2y=02(=) (2) =2
(E=2)=0C (6) (6) 216
3aKoH pacipee/eHns TPUMET BU/I:
0T 1127 3
1250 75 | 15 | 1
P1516 | 216 | 216 | 216

3
Ormerum, ato Y p; = 1. »
i=0
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[TPUMEP 7.4. B epynne u3 15 mypucmos 10 yerosex u3 Mocken. Haydawy
omobpans, 3 mypucma. Cocmasumov 3aK0n pacnpedesenua Yucia mypucmos us3
Mocxswv, cpedu omobparmoir.

« /Juckpernag ciaydaiiHasg BeauduHa & — UIUCJIO TypUCTOB U3 MOCKBBI cpean
OTOOPAHHBIX — MPUHUMAET CJIEIYIOIME BO3MOYKHbBIE 3HATCHUSI:

I1:O, $2:1, x3:2, Ty = 3.

BeposiTHOCTH BO3MOYKHBIX 3HAUEHU £ HallIyTCs 3/1eCh 110 (DOPMYJIE TUIepreo-
METPUYIECKOTO PaCIpeIeIeHUs:

P(&=k)=Cy CR=r/Cy,

ryie N — obiriee 4ncJio TypUcToB, N — KOJUIECTBO TYPUCTOB U3 MOCKBBI, M — YUCJIO
OTOOPAHHBIX TYPUCTOB, k — UNCJIO TYPUCTOB U3 MOCKBBI cpejin 0oToOpaHHbIX. Toraa

(£=0) Ci,) 91’ (€ ) 0135 91’
C? -C+ 45 c3-CY 24
Ple=9)= 10 Y5 __ "  plg_3)—210 “5 _ =~
(€ ) Cf’5 91’ (£=3) Ci”5 91

3aKoH pacrupejeaeHus IPUMeT B/

&0 1 2 3
p|2/9120/9145,/9124/91

OrMernMm, 9TO, KaK U MOJIOXKEHO,CYMMa, BCEX BEPOSITHOCTEH PaBHA eJIMHUIE. B

I[IPUMEP 7.5. B naxeme umeromesa 4 wapmouxu ¢ nomepamu om 0 do 3. Ha-
ydavy docmanu dse kapmouxu. Ipunamo 3a cayvwatnyro sesusuny & cymmy Ho-
MEPOB 8ulOpanHbly Kapmoyer. [locmpoums pad pacnpedeseru.

<13 qupréX qUuceJ MOZKHO COCTaBUTH BCETr'O IIECTh UCXOJ0B JaHHOT'O UCIIBI-
TaHWA:

wl — l|0+1l|7w2 — Il()_i_2ll7u}3 — '|O+3”’UJ4 — ll1+2ll’w5 — ”1+3”,W6 — ll2_|_3ll.

BeposiTHOCTH TIOJIy4YeHMsT KaxKJI0# MCX0/1a, OJMHAKOBBI U PaBHBI 1 / 6, HO CyM-
Ma, ompejiessieMasi YUCJIOM 3, BCTpedaeTcs JiBa pasa. TakuMm obpa3oM, mojydaeM
CJICJIYIOIIUIT Psijl pacipeJie/ieHns JIJIsi CJyIaiHON BeJMInHbI !

123475
p|1/6/1/6|1/3[1/6[1/6
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[TPUMEP 7.6. Asmomobusrs omnpasasemea us nywkma A 6 nynwwkm B. Ha
nymu deuscenua asmomauiuns, 4 ceemopopa, kancIvil u3 KOMOPwLLT AUOO pa3pe-
waem dasvuetwee deustcenue asmomobuns ¢ eepoammuocmoio 0,3, aubo 3anpe-
waem ¢ sepoammnocmuio 0,7. Ilycmo cayuatinas eesuvuna & — wucio npotioennvLr
Mawurot ceemopopos do nepsoti ocmanosku. [locmpoums mabauwy pacnpede-
AENUA BEPOAMMHOCTET.

«Ciyuaitnasg Bequunna & MOXKET IPUHUMATD cJejyomnue 3uadennd: 0, 1, 2, 3,
4. Haiiziem BEpOSITHOCTH, ¢ KOTOPBIMY OHA, TPUHUMAET STH 3HAUYCHUS. 3/1€Ch NMEeT
MEeCTO reoMerpuieckoe pacmpesesnenue, riae p = 0,7, ¢ = 0,3. P(§ = 0) — Bepo-
SITHOCTh, YTO aBTOMAIITMHA HE MPOiiIeT HU OJHOI0 ¢BeTOMOpa, T.e. OCTAHOBUTCS
nepest mepBbIM. Ho 3Ta BeposTHOCTD, cOrytacHo yeaoBHiO, paBHa 0,7.

P(E=0)=0,T.

C apyroii croponbl, P(§ = 1) ecTb BepOSTHOCTH COBMEITCHHUSI JIBYX HE3ABUCH-
MBIX COOBITHIT: MAITHA MTPOIJIET MEePBhIH CBETO(MOP 1 OCTAHOBUTCS TIEPEJI BTOPHIM.
CnenoBaresbHO,

PEl=1)=p-¢q=0,7-0,3=0,21.
Amnajiormaro paccyxjgas, Haigem, aTo
PE=2)=p-¢*=0,063, PE=3)=p-q¢ =0,0189,

Cnyuaiinas Beanunta & = 4, ecm aBTOMOOUIIb IIpoexasl 0e3 0CTaHOBOK Bce 4
cBerodopa 1 OCTAHOBUJICS TOJHKO B MyHKTE B

P(¢ =4) =q¢*=0,0081.

Taxum obpazom, TabuIa PacCIPee/IeHIsT TMeeT BUIL:

£l 0 1 2 3 4
»[0,7000 [0,2100 | 0,0630 | 0,0189 | 0,0081

OTmeTnM, 9TO, KaK U IIOJOXKEHO,CyMMa, BCEX BEPOSITHOCTEH paBHA, eJIUHUIE. P
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7.2. UncoBble XapaKTEPUCTUKU JTUCKPETHBIX
CJIy4YallHbIX BeJIUYUH

PaccMoTpuM 4rCIIOBBIE XapaKTePUCTUKI JUCKPETHBIX CJIYYaiHbIX BEJHIHH.

HeobxoauMmplii TeopeTHYdecKnii MaTepuaJ n3 JeKmum 3.

BaKoH pacrpe/ieJeHus TIOJHOCTHIO OMPEJEsieT JIMCKPETHYIO CJIyYaiiHy o BeJIv-
anny. OJHAKO HHOT/TA yI00HEe XapaKTePU30BaTh €6 ¢ TOMOIIBI0 HECKOTBKIX THC-
JIOBBIX XapaKTEePUCTHK, KaXKasi U3 KOTOPHIX ONMPEJEssieT OJHO U3 CBOWCTB 9TOM
caydaitHoil BesmauHbl. OJIHOM U3 TAKUX YHCIOBBIX XapaKTEPUCTUK SBJSETCS Ma-
TeMATHICCKOE OXKUIaHne. B jureparype BCTPETAIOTCS pa3indHble 0003HATCHNUS
JIUIST MATEeMaTHYECKOT0 OXKI[anus ciyvaitnoit Besmanunt £ M (€), Mg, M €], E(§),
E¢, E[£]. Mb1 Oynem nCIOIB30BaTh IepBoe 0003HAMEHNe.

ONPEJEJNEHUE 7.9. Mamemamuuweckum omudanuem M (E) duckpemmoti cay-
Watnol BeAUNUNDL € HAZVIBAECMCA CYMMA npousdsedenuti ecex eé 3navenut Ha
COOMBEMCMBYIOULUE BEPOATNHOCTIU!

M(§) = szpz (7.1)

CBOICTBa MaTeMaTUu4ecKoro OXKUJJaHN .

1. Maremaruaeckoe OXKnaaHne KOHCTaHThI paBHO KOHCTAHTE!:

M(C) = C.

2. [locTosTHHDBIIT MHOXKHUTEJb BLIHOCUTCS 34 3HAK MATEMATHUICCKOrO oK1 1a-
HUA:

M(C-¢) = C - M(§).

3. Maremarnaeckoe OXKnaaHne CyMMBbI CﬂyqaﬁHle BEJIMYMH PaBHO CyMMe
MaTeéMaTU4YECKUX O}KI/I,ZLaHI/IIL/'I 9TUX BEJINYUH:

M(&+n) = M(E) + M(n). (7.2)

SAMEYAHUE 7.1. Csoticmea 2 u 3 nodsoararom oaa 1100020 KOHEUHO20 YUCAA
cayuatinoir seauvun &1, ..., &y u wucea Cr, ..., C, Hanucamo:

M(lel + ...+ Cnfn) = ClM(gl) + ...+ CnM(gn)

[TockosibKy paccMaTpuBaeMble BEJIMUWHBI CIydaliHble, KPOME CPEJHEero 3Ha-
YeHUSsT, MOJIE3HO OBLIO OBl 3HATH XapaKTEPUCTHUKY CTENEHW WX paszdpoca BOKPYT
cpejiHero 3HavdeHusi. B KadyecTBe TaKoil XapaKTEpUCTUKU HEJIb3sl PacCMaTPpUBATH
OTKJIOHEHUE CJTYIAHON BEIMUHHBI OT MATEMAaTHIeCKOTo oxkuganus &, = — M (£),



7. PTY-MUP5A, xagedpa BMull, Bepxos H.A. 111

T.K. OHO CJIyuaiiHo. B cpejaeM 3T0 OTKJIOHEHHE PABHO HYJIIO:
M€ — M(€)) = M(€) — M(M(€)) = M(€) — M(€) = 0.
OTKJIOHEHNE CIAYUYaiHON BEIMIUHBI OT MATEMATHICCKOTO OXKMIAHI
£, = & — M(&) nasbiBaercst EHTPUPOBAHHOMN CIyYIaiiHOM BEJTMIHHOIL.
[TosTOMY B KauecTBe XapaKTePUCTUKN pa3dpoca CIydailHoi BeTMIUHbl BOKPYT
eé CpeJIHero 3HAYCHMS PACCMATPUBAIOT MATEMATHICCKOe OXKUIAHUE KBAJIPATA OT-
KJIOHCHWS.

OTNPEAEJEHUE 7.10. Jucnepcuel cay4atlinot 6eAuNUNDL HA3VEAETNCA MaAME-
MaMuUYeckoe oxcudanue Keadpama e€ OmKEAOHEHUA OM MATEMAMUYLECKORO OAHCU-
danua:

D(&) = M(§ - M())*. (7:3)

st JMCKPETHO CrydailHON BeJIMUUHBI JINCIIEPCHST BHITUCISIETCS 110 (OpMYyJIe:
D(&) =) (x;— M(&))” p;. (7.4)

WHoria jijist BeIYUC/IEHNs JINCIIEPCUN yI00HEe M0JIh30BaATHCs (POPMYIIOIi:

D(§) = M) — (M(©)* (7.5)
CproiicTBa mucrepcun.

(1) D(¢) >

2) D(C) =

(3) D(C-€) = C*- D).

()

4) st He3aBUCHMBIX Caydaitpix Besmans & u n: D(E+£n) = D(€) + D(n).

BriBesem dopmymy st IUCTEPCHN JBYX 3aBUCUMBIX CIYUANHBIX BETUIUH &
u 1.

D& +n) = M (((§+m)e)?) = M ((§+n— M(E+n)))°) =
=M (((é - M(f) +n— M(U)))Q) =M ((éc + 770>2) =M (€c2 + 2€c77c + 772) -
= M(&2) + M(n2) + 2M(&ne) = D(&) + D(n) + 2couv(§, n)

[Tonyaunau obiryo GpopMysty JUist JUCHEPCUU CYMMBI JIBYX CIyUYaiHbIX BEJIN-
JHH.

D(€+n) = D(&) + D(n) + 2cov(§,n) (7.6)

OTNPEAEJEHUE 7.11. Koeapuayuel deyxr cayuatinur sesuydun & u 1, onpe-
0ENEHHBLT HA 0OHOM BAPUAUUOHHOM NPOCMPAHCNEE, HA3DIBALTNCA MAMEMAMUYC-
CKOE 02CUDAHUE OM NPOUSBLICHUA UEHMPUPOBAHHLET CAYUATHLLT SeAuMU Eq U N,
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cov(&,n) = M((£—M(&))(n—M(n))). (7.7)
DKBUBaJEHTHAs (POPMYJIa JIJIsT KOBAPHAIINN.
cov(&,m) = M(&n) — M(&)M(n). (7.8)

BeposiTHOCTHBIIT CMBICT TUCTIEPCUN 3aKIIOTACTCS B TOM, UTO OHA XapakTe-
pU3yeT CTeNeHb PaCcCestHUsl CJIYUIaiiHOW BEJIMUUHBI OKOJIO €€ CPEJIHEr0 3HAUYCHMUS
(MATEMATHIECKOTO OXKUTAHIS ).

Opnako, ecn cperee 3nadenne M (€) wmeer Ty ke pa3MepHOCTb, 9TO U Ca-
Ma cirydaiinas Besmanna, o D(£) uMeeT Apyryio pasMepHOCTh, PABHYTO KBaJpa-
Ty Pa3MEPHOCTH CJYUAiHONW BEJMUUHBI. DTO HE BCerja yJI00HO, TOITOMY BBEJIH

JIPYTYIO XapaKTEPUCTUKY PACCEAHUd, UMEIOIILYIO Ty Ke Pa3MEepHOCTh, YTO U caMa
cayvdaiinasd BeJIUYnHa.

ONPEAEJNEHUE 7.12. Cpednum xeadpamuueckum omrioHeHUEM CAYUATIHOT
seAuunbl € HA3LLEAMm Keadpammusill Kopens u3 eé Jucnepcul:

o(§) = v D(&). (7.9)
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[TPUMEP 7.7. Cayuaiinas eesuvuna & onpedessemca caedyrouwum padom pac-
npedeseHua:

€11,211,6]12,3]3.2(4,5
p|0,210401[02]01

Onpedesumv mamemamuveckoe oxncudanue, Jucnepcuto u cpedree KeadpamuuHoe
omrsoHeHRUE DaHHOT CAYUATHOT BEAUNUHDL.

4Maremarndeckoe oXKugaHNEe PABHO CyMMe ITPOM3BEICHUI BCEX €€ BO3MOK-
HbIX 3HAYECHUIl HA UX BEPOSATHOCTH:

M(f) = Z N
=1
NJIn
M(¢)=12-02+16-04+23-01+32-02+45-0,1=22.

Jucnepcnio HailéM JIByMsT CIIOCODAMM.
1) Tlo dopmyse (7.4)
D(€) = M(§ = M(§))* = 3 (x; — M(€)) pi =
i=1
= (1,2-22)%-02+ (1,6 —2.2)2- 04+ (2,3—2,2)%-0,1 +
+(32-22)%-02+(45—-2,2)2-0,1 = 1,074
2) Hyst maxoxpenust auctepcun o dopwmyse (7.5)

D(€) = M(&%) — [M(&)]*.

Crauasa naiinem M(£%) = > T3p;:

=1
M(E)=1,2%-02+1,62-04+23%-01+32%2-02+4,52-0,1=
=1,44-0,2+2,56-0,4+5,29-0,1+10,24-0,2+20,25-0,1 = 5,914.
TaxuMm obOpazoM, JUCIEPCHst

D(¢) = 5,914 — 2,2* = 1,074.
CpenHee KBaJ[paTUYHOE OTKJIOHEHUE HalJIeM KaK KOPeHb KBaJ[pATHBIA U3 JIUC-

MEePCUN:
o(€) = /D(€) = /1,074 ~ 1,036.

Orser: M(&) = 2,2; D(§) =1,074; o(&) ~ 1,036. »
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[TPUMEP 7.8. Hatimu mamemamuyeckoe oscudanue cayuatinot seaudunvt C,
ecat

(=4£+3n, M) =11, M(n) =8.

«llockobKy MaTeMaTwdIecKoe OXKUJIAHUE CYMMBI CAYIalHbIX BEJUIUH pPaB-
HO CyMMe MaTeMaTUYeCKUX OXKUJIAHUII 3TUX BEJIMYUH U MOCTOAHHBIN MHOXKUTETb
MOYKHO BBIHOCUTH 33 3HAK MaTeMaTUIYeCKOTO OXKHUJIAHUS, TO

M(CQ) = M(4€ + 3n) = M(48) + M(3n) =

— 4 M(E)+3-M()=4-11+3-8 = 68,
Orger: M (&) = 68. »

[TPUMEP 7.9. Cayuatinvie seauvwunv, & v n nedasucumo,. Hatimu ducnepcuro
cayuatnot eesununo, ¢ = HE — 61, ecau D(E) =3, D(n) = 2.

«C yuéroM TOro, UTO IMCIEPCHUsT PA3HOCTH HE3ABUCHUMBIX CJIYTaHHBIX BEJIN-
YUH paBHA CyMMe JUCIEPCUil cjlaraeMbIX U YTO MOCTOAHHBIA MHOXKUTEJIb MOXKHO
BBIHOCHUTDH 3a 3HAK JIUCIEPCUN, BO3BO/IA €TI0 B KBAJIPAT, TOJYUYUM:

D(¢) = D(5¢ — 6n) = D(5¢) + D(6n) =

=25-D()+36-D(n) =25-3+36-2=147.
Oreer: D(§) = 147. »

[TPUMEP 7.10. Juckpemnas cayuatinas seauiuna & npunumaem mpu 603-
MONCHYLT BHAUEHUA T1 C BEPOAMHOCLIO P1; To = D ¢ 6epoammuocmuvio py = 0,4
u x3 =4 ¢ sepoamnocmoio pg = 0,5. Hattmu x1 u p1, 3Haa, 4mo mamemamue-
croe oorcudanue M(E) = 6.

«Tax kak B JTIOO0OM 3aKOHE pacipejiesieHnsl CyMMa BEposTHOCTel paBHa 1, TO
p1 =1 —py —p3 = 0,1. lloxncraBisiss B paBeHCTBO

M (&) = x1p1 + zap2 + x3p3

YUCJIOBBIE JlaHHble, nojgyaum 6 = x1 - 0,1 +5- 0,4 + 4 - 0,5. Orcioga Haiijem
r1 = 20.»
Orger: 21 = 20; p; = 0,1.
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[TPUMEP 7.11. Boamootcrvie 3nanernus Quckpemuots cCAYatinot 6eAuunvl, pas-
noi: 1 = 2, x9 = 5, x3 = 6. Kpome moeo, useecmmuv, MAmMeMamuieckue 0icu-
danus smoti seaununv u eé xeadpama: M(E) = 4,4; M(€?) = 22. Hatdimu sepo-
AMHOCTU D1, P2, P3, COOMBEMCMBYOULUE SHAYEHUAM T1, To, T3.

«C yuéToM 3aJJaHHBIX YCIOBUI MOYKHO COCTABUTHL CUCTEMY CJIEYIOIINX TPEX
YpaBHEHWIA:

prtpe+p3=1

2:p1+5-pp+6-p3 =44

2% p1 4+ 5% po+ 62 - p3 = 22.
Pemup a1y cucremy, HaiijeM MCKOMBIE BEPOSTHOCTH:

p1 =03 po=04, p3=03»

Orger: p1 = 0,3; po = 0,4; p3 = 0,3.



116 7. PTY-MUP3A, xagedpa BMull, Bepros H.A.

[TPUMEP 7.12. B awuxe aeocum n uddeaut, u3 Komopur 00Ho 6pakosanmoe.
N3 awura usesexarom usdesus odno 3a dpyeum do mex nop, noka He bOydem
soiymo bparosannoe uzdesue. Cocmasumsv pad pacnpedesenus YUCAs GOHYMHLT
usdeauti. Hatimu M (&) u D(&) amot cayuatinot seauiunsi €.

<4BepogarHocThb TOTO, UTO MEepBOE BRIHYTOE U3jesue OyaeT OpakKoBaHHBIM, PaB-
#Ha p1 = 1/n. BepositHocTh TOro, 9To mnepBoe usjesne OyjeT TOJHBIM, a BTOPOe
OpaKOBAHHBIM, II0 TEOPEME YMHOXKEHUST PaBHA,

Ecim n1Ba mepBBIX M3AeIUs TOMHBIC, a TPEThe — HET, TO

n—1 n—2 1

1
ps= n n—l n—2 ﬁ

u T.7. Takum oOpa3oM, MoIydaeM 3aKOH PACIIPeIe/IeHHSsI

1123 .0
pll/n|1/n|1/n|...[1/n

,Z[JI?I peniennd 3a/Ja4u BOCIIOJIb3yEMCA U3BECTHBIMU CYMMaMM:

1
1+2+3+...+n:%,
2y2igty  pp2o Dt

; .
Torna
1
lepz_ (1+24+3+...4+n) = n;
pr— (124+22+3°+ ... +n )—(n+1)(2n+1)
1 6 9
n+1)(2n+1 n n?—
D) = B — ()2 = 2t
1 21
Orser: M(€) = ”; D ="
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[TPUMEP 7.13. Bpowenvt mpu ueparvhovie kocmu. Hatimu mamemamuveckoe
ootcudanue u QUCNEPCUIO CYMMDBL YUCAL 04K0S, KOMOPYIE 8bNAdyYm Ha 6CEX MPET
2PAHAL.

<400603HaYMM Uepe3 &; TUCKPETHYIO CIYIalHYIO BEJTMINHY — YACTIO OUKOB, BbI-
MABIINX Ha TPAHU i-0if KOCTHU, a depe3 £ — CYMMY YHCTa OYKOB, KOTOPBIE BBITAJYT
Ha Bcex rpansax. lTorma & =& + & + &3 u

M(&) = M(& + & + &) = M(&) + M(&2) + M(&3).

Kpome Toro, 1MocKoJIbKY CydaiiHble BeJTUINHbI & HE3aBUCUMBbI, TO

D(§) = D(& + & +&3) = D(&1) + D(&2) + D(&3).

Cuayuaiiable BeJIUIUHBI ; TMEIOT OJMHAKOBOE PACIIPEJIC/ICeHNE, a CIeI0BATE b
HO, W OJMHAKOBBIE UNCJOBBIE XapakTepucTuku. C yIeTOM 9TOTO Oy IUM:

M) =3-M(&), D) =3-D(&)
BeposiTHOCTH BbINaIeHns JTI0OOON0 UHCJIa OYKOB PaBHBI, ITO3TOMY 3aKOH pac-

npeJjiesieHus Jijisi £ uMeeT BUJI:

G112 [3[4[5]6
p|1/6]1/6]1/6]1/6]1/6|1/6

Tax Kak MaTeMaTHuIecKoe OXK1JJaHUue

M(£1)=é(1+2+3+4+5+6):§,
to M(€) =3-(7/2) = 21/2.

Maremaruieckoe oxkujanue Jjist KBajpaTa, OJHON CydailHON BeJMUNHbBI

1 91
M(£) = 8(12—1—22—1—32—1—42—1—52—1—62) =5
a COOTBETCTBYIOIIAA JIUCTICPCUA

D(&) = M(§) ~ M) = = - (;) o)

Jlucriepenst CyMMBbI 9HCIa OYKOB HA BCEX TDAHSIX
D(€) = 3-35/12 = 35/4.»
Orser: M (&) =21/2; D(&) = 35/4.
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7.3. DyHKIINA pacnpeaeeHns CJIyYalHON BeJIMYMHbBI

HeobGxoaumpbrit TeopeTnvdecKnii MaTepuaJ n3 JeKnnm 3.

Juckpernasa ciaydaiinas BeJUIUHA MOJTHOCTHIO OMPEJIETSIeTCS CBOUM 3aKOHOM
pacripegenerns — tabauneit 7.1. Ognako HAPsILYy C AUCKPETHBIMEU CIyJailHHIMI
BeJIMYNHAMHU, IPUHUMAIOINMIMEI OTAEJAbHbIC 3HAUYCHUS, CYIIECTBYIOT JApyrue, npu-
HUMAaIOIIE BCE 3HAYEHUS U3 HEKOTOPOTO MPOMeXyTKa. VX HeBO3MOXKHO 3a/1aTh
MEePEUNC/IICHUEM BCEX MPUHUMAEMbIX WMU 3HAUEHWI, 1MO3TOMY ObLI IpEeJJIOYKEH
YHUBEPCAJBbHBIH CIOCO0 33 aHus CAyIaiiHON BeJIMUMHBI, TPUTOIHBIN BO BCEX CJIy-
qasx.

ONPEJEJNEHUE 7.13. dynkyuel pacnpedesenus F(x) cayuainot eeauvumol
£ Ma3vleaemca 6epoAMHOCMb M0o20, YMo & NPUHAIG 3HAYEHUE MEHLULEE T

F(z)= P& < z). (7.10)

[IPUMEP 7.14. Cayuatinas sesunvuna & — 4UCAO 04K08, BLINAGUULT NPU 0OHO-
kpammuom Opocanuu uzpasvnot xKocmu. Hatimu dynryuro pacnpedenenus F(x) u
nocmpoums €€ 2papuk.

<4Bo3MokHble 3HAUEHNA JAHHOM caydJailHOil BeamuuHbl — 4unciaa 1, 2, 3, 4, 5,
6. [Ipu 3TOM, BEpOSITHOCTH TOTO, UTO £ MPUMET JII0DOE U3 ITUX 3HAUYCHUI, OJ[HA U
Ta ke 1 paBHa 1/6. Tabmuia pacmpeieseHust UMeeT BUJI:

123456
p|1/6]1/6]1/6|1/6[1/6]1/6

[Tpu x < 1 dyukuus F(x) = 0, Tak kak { He TPUHUMAET 3HAYCHUI, MEHb-
X equauipl. Eeom 1 < o < 2,10 F(z) = P < z) = P =1) = 1/6.
Ecmm 2 < x < 3, 7o cobbITHe, 3aK/II0UYAM0IIeecss B TOM, YTO ClydaiiHas BeJINn-
Ha & yIOBJIETBOPSIET HEPABEHCTBY & < T, MOXKHO MPEJICTABUTL KaK CyMMY JIBYX
HECOBMECTHBIX coObITHii: &€ < 2 n 2 < & < 3. [losromy 1o Teopeme cCJlioXKeHUst
VIMEEM:

Fr)=Pe<z)=P(6<2)+(2<E<3)) =P <2)+ P(2<E<3)

Ho P(§ <2)=1/6,a P(2 < £ < 3) takxke paBHo 1/6, Tak Kak MOJyHHTED-
Basly 2 < o < 3 MPUHAJJIEXKUT TOJHKO OJIHO BOSMOXKHOE 3HAUEHHE, TPUHIMAECMOE
¢, a mvenno 2. Takum obpazom, ecan 2 < x < 3, 1o F(x) =1/64+1/6 =1/3.

Amnayiornano, ecim 3 < x < 4, 10

Flx)=P<z)=P(E<3)+PB<E<4)=1/3+1/6=1/2.
Hnss 4 <x <5

Flz)=PE<z)=P<z)+PA<E<5) =1/241/6=2/3,
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a st b <x <6 F(r)=2/34+1/6=>5/6. Hakoner, eciin x > 6, 10

Fz) =P <z)=PE<6)+P6<E<a)=5/6+1/6=1.

I'paduk sroit pyukiuu F' (x) OKa3bIBaCTCH CTYIMEeHYATON JIMHUEH CO CKAYKaMU
B roukax 1, 2, 3, 4, 5, 6, pasubimu 1/6, puc. 27.

F(x)
1 —
5/6 o—
4/6 —
3/6 —
2/6 —
1/6 o—
1 2 3 4 5 6 X
Puc. 27. Pewenue npumepa 7.1/

(0, mpu < 1,
1/6, mpu 1 < x <2,
1/3, mpu 2 < x < 3,
F(x)=< 1/2, npu 3 <z <4,
2/3, mpu 4 <z <5,
5/6, mpu 5 <z <6,
1 nmpu 6 < .
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PaccmoTpum pertienne JIByX MPUMEPHBIX 3a/1a4 1.7 U3 TUIIOBOTO pacdeTa.

[IPUMEP 7.15. Cmpeaxy daru 5 namponos das nopasrcerus muwenu. Mu-
wensv nopastcaemcea nepevim nonadanuem. Bepoammuocms nonadanus 6 muwens
npu Kasrcdom sviempene nocmoanna u pasra p = 0,6. Hatidume pad pacnpedene-
HUA CAYSATHOT BEAUMUHDL & YUCAG OCMABWUTCA NAMPOHO8, nocmpotme 2papuk
dynryuu pacnpedeserua caywatinot sesuvunns &, natidume M(E) u D().

<4Bosvoxnble 3Havenus JaHHOW  chaydaiiHoil BeqmuuMHB £~ UHCHa
0,1,2,3,4. Ilpu aTom cnyuaiinag BenuunHa { TpuHEMaeT 3Hadenue (), Kormaa Ju-
00 1eJib He OyJeT MopakeHa, T.e. COBEPIIeHO H MPOMaXoB, JIMOO Ieb MOPaXkKeHa
TOJILKO IISATHIM BhicTpesioM. Ilyers ¢ = 1 — p = 0,4 BeposSITHOCTH ITPOMAaXa.
Torma P(§ = 0) = qqqqq + qqqqp = q999(q + p) = qqqq = 0,4* = 0,0256.
£=1)=qqqp=043-0,6=0,0384.
£=2)=qqp=0,4*-0,6 =0,096.
£E=3)=qp=04-0,6=0,25.
£ =4)=0,6.

Pan pacnpenenenns ciydaiiHONR BEJIUUNHBI £ UMEET BHL:

3 0 1 [ 2 3[4
p | 99999 -+qqqqp | aqdp | qqp | gp | p

Nnnu

&l 0 1 2 [ 3 | 4
10,0256 | 0,0384 ] 0,096 | 0,24 [ 0,6

OyHKIMA pacupeeneHnsd JaHHONW CIyJaiiHONl BEeJIUINHBI IMEeT BUI:

(0, mpu x < 0,
0,0256, nmpu 0 <x <1,
Plz) = 4 0,0256 + 0,0384 = 0,064, mpn 1 <z < 2,
0,064 + 0,096 = 0,16, npu 2 <z < 3,
0,16 = 0,24 = 0,4, nmpn 3 <z <4,
0,4+ 0,6 =1, npu x > 4.

\

['padukom jlanHoil hyHKIUKM OYJIeT KYCOUHO MOCTOsiHHAS (DYHKIUS UMEIOIast
TaKOM ke BUJI KaK W JIJIsI TIPEJIbIYIIero nmpumMepa, cM. puc. 28.
Haiiiém uncioBble XapaKTePUCTUKHU CJIYUANHON BETUINHBI .

M(€) = f; kP, =0-0,0256+ 10,0384 +2- 0,096 + 30,24 +4-0,6 =
33504,

D(€) = 3. P — M€ =
~12. o,ozagzlfi0 22.0,096 + 33 - 0,24 + 42 - 0,6 — 3,35042 = 0,9572. »
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A
F(x)

1,0
0,8
0,6
0,4 —
0,2 €

«— > X

-1 1 2 3 4 5 6

Puc. 28. @ynruyua pacnpedesenus npume-
pa 7.15

7.4. 3agaYvn M3 TUIIOBOT'O pacyeTa

Samgaua 1.7

[IPUMEP 7.16. Ha nepesksamenosry no meopul 8epoamHocmets A8UIMCH 4
cmydenma. Bepoammocmov mozo, wmo nepswii cdacm sxzamen, pasua 0,6, emo-
poti — 0,7, mpemud — 0,8, a wemsepmuii — 0,9 . Hatidume pad pacnpedesenus
CAYHATHOT BeAUNUHYL € HUCAG cmYdenmos, cIaBUUT IK3AMEH, NOCMPOTMme 2pa-
pur pynryuu pacnpedeserua, natidume M(E), D(E) u o(§).

JuckperHast ciaydaiinas BeJudnHa & — YUCJI0 YUCTA CTYJECHTOB, CJIABIINX K-
3aMEH NMIPUHUMAET CJEAYIONNE BO3MOXKHBIC 3HAUYCHUS:

513120, 56221, 56322, 56423, 513424.

Beenewm obosnauenus: A;, 1 = 1,2, 3,4 — cobOBbITHE COCTOSIINEE B TOM, UTO i-ThIi

cTyJIeHT cjagt ak3amen. p; = P(A;), ¢; = P(A4;) =1 —p;.
Torna cobbiTie B;, cocTosiinee B TOM ¢ CTYJIEHTOB CIAJYT 9K3aMEH MOXKHO 3a-
MUCATEH CJICYIONMMY BhIPAYKCHUSIMMA:

By = A1 Ay A3 Ay,

By = Aj Ay A3Ag + A1 As A3 Ay + A1 As A Ay + A1 Ay A3 Ay,
By = A1 Ay A3 Ay + A1 Ay As Ay + A1 Ay AgAy +

+ A1 A Az Ay + A1 Ag Az Ay + A1 Ay A3 Ay,

By = AjAgA3As + A1 As A3 Ay + A1 As A3 Ay + A1 A A3 Ay.
B, = A1 A5 A3 A,.

HaxoanM BepossTHOCTH TAHHBIX COOLITHIA.



122 7. PTY-MUP3A, xagedpa BMull, Bepros H.A.

P(BO> = 41929344 = 074 ) 073 ) 072 ) 071 - 070024

P(B1) = p1¢2G3q4 + 1D2G394 + Q142P304 + q1q2G3ps =
—0,6-0,3-0,2-0,1+0,4-0,7-0,2-0,140,4-0,3-0,8-0,140,4-0,3-0,2-0,9 = 0,0404,
P(B3) = p1p2q3qa + p192p394 + P1G2q3ps + q1p2p3qs + q1p2q3p + q1q2psps =
=0,6-0,7-0,2-0,140,6-0,3-0,8-0,1+0,6-0,3-0,2-0,9+
+0,4-0,7-0,8:0,1+0,4-0,7-0,2-09+0,4-0,3-0,8-0,9=0,2144,

P(B3) = p1paps3qs + p1p2qsps + P1Gopsps + q1papsps =
=0,6-0,7-0,8-0,1+0,6-0,7-0,2-0,940,6-0,3-0,8-0,940,4-0,7-0,8-0,9 = 0,4404.
P(B4) = P1P2P3P4 = 076 ’ 077 ’ 078 ’ 079 - 073024

3aKoH pacrupejeaeHus IPUMeT B/

A 1 2 3 4
10,0024 [0,0404 [ 0,2144 | 0,4404 | 0,3024

OrMmernM, 9T0 cyMMa BEpOSITHOCTE paBHa €[MHUIIE.

Oyukrus pactnpenenerns F(x) = P(€ < x) maHHON CiiydaiiHOl BeJIMIHHDI
VMeeT BHI:
(0, npu x < 0,
0,0024, mpn 0 <z <1,
0,0428, npn 1 < x < 2,
0,2572, pn 2 < x < 3,
0,6976, npn 3 < x < 4,
1, npu x > 4.

F(z) =<

\

Ha puc. 29 uzobpaxxén rpaduk QyHKIUU PaClpejie/IeHIs .

AF(x)

1,0 <

0,8

0,6 ~

0,4

0,2 ~

5_14_2 3 4 5 >

Puc. 29. @ynruyua pacnpedesenus npume-
pa 7.16

Haiiiém uncioBble XapaKTepPUCTUKU CJIYUANHON BETUINHBI .



7. PTY-MUP5A, xagedpa BMull, Bepxos H.A. 123

M(€)=0-0,0024 + 1-0,0404 + 20,2144 + 3 - 0,4404 + 4 - 0,3024 = 3.
D(€) = M(£2) — M2(€) = 0% 0,0024 + 12 - 0,0404 + 22 - 0,2144 +
+32 04404+42 0,3024 — 32 = 0,7.

= /D(§) = /0,7 ~ 0,837.

[IPUMEP 7.17. Kapacony na denwv poscdenun nodapusu & banor ¢ 6UUHEBHIM,
4 00MKU ¢ MAAUHOBHIM U T baHOK co causosvm sapenvem. Kapacow cpasy orce
coen 8 banku sapenva. 1) Hatidume pad pacnpedenenus caywatinot sesusumos &
— YUCAO OAHOK CO CAUBOBVIM BAPEHBEM, OCMABUULCA HA CALOYOWUT JeHd NOCAE
oA pootcdenua. 2) Hatidume dynxuyuto dynryuu pacnpedeaenua F(x) cayuatinod
seauvuns, € u nocmpotime eé epaguk. 3) Hatidume wucaoswve xapaxmepucmuru

caywatnots eeaununve £ M(E), D(&) uo(§).

< 1) OueBnjiHO, 9TO Ha CJIEYONINHA JeHh OCTajoCh 13 GAHOK ¢ BApEHbEM.
[Ipum sToM ciydaiinas BeaunauHa & MOXKET TPUHUMATDL CJEAYIoNne 3HaueHns: 4, 5,
6, 7. Haitiem BeposiTHOCTH, ¢ KOTOPBIMHU OHA MPUHUMAET 3TU 3HATCHUSI.

Cayuaiinas £ npuHEMaeT 3HaueHue 4, ecin B JeHb poxKjaeHust KapJicon cbes
Tpu OAHKN CO CJIMBOBBIM BapPEHBEM.

c3 5
P& =4) = 07—%.
16

Amnayiornano, & = 5, ecnim B 1enb poxaerunst Kapicon chen e DaHKN CO CJIu-
BOBBIM W OJIHY HE CO CJIMBOBBIM BapEHBEM.

c2.ob 27
PE=5)="m" =5
AHaJIoquO:C L 36
Pl =6)= L 29 2=

(£=06) Ccfﬁ S0
12
=7)=—2 ==,
PE=T=55 =%

[TpoBepum cymmy BeposiTHOCTEI
5+ 27+ 36+ 12
P(€=4)+P(€=5)+ P(€ =6)+ Ple =T) = 2= =
Taxum obpazoM, TabIUIA paCIpeIe/IeHIsT UMeeT BU/I:

& 4 ] 5 6 7
p|5/80]27/3036/80 | 12/80

2) Oyukmus pacrnpegenenns F(x) = P(§ < x) maHHON crydaiiHOl BeININHDI
MMeeT BUJIL:

(0, mpu z < 4,
5/80, nmpn 4 < x < 9,
F(zr)= ¢ 5/80+27/80=32/80, mpu 5 <z <6,
32/80 + 36/80 = 68/80, mpu 6 <z < 7,
68/80 + 12/80 = 1, mpu x> 7.
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Ha puc. 30 uzobpaxkén rpaduk GyHKIUT pacipeieeHus.

AF(X)
1,0 <
0,8 -
0,6
0,4 <
0,2
s > X
3 4 5 6 7 8

Puc. 30. @ynxuyusa pacnpedesenus npumepa 7.17

3) Haiiiém qmcioBbie XapaKTepUCTHKU CJIydailHON BeJTMIUHbI &.

7 5 27 36 12 91
M(E) =S kPp=4-—4+5- 2= 4+6-— +7-— = — = 56875.
(&) ,;1 g 0 30 " s 16~
7
D(&) = M(&) - M*(§) :];LkQPk — M?*(¢) =
5 27 36 12 /91\°
—42. — 4 52. 4 62. =42 [ZZ2) =
0 2 80 V0" R0 (16)

2639 6964321 819
80 6400 1280

o(€) = \/D(€) = /0,639844 ~ 0.,8. »

= 0,639844.

3aJJaHUs JIJId CAMOCTOATEIbHOI PabOTHI

7.1. JluckpeTHas caydaiiHas BeJIUIMHA 3a1aHa CICTYIOMMIM 3aKOHOM pacIpe-
JIeJIeHUST:

27516 10]12
p[0,1]0,2]0,4]0,1]0,2

[TocTpouTh MHOTOYTOJILHUK pacipejeseHus. Haiitn maremaTuieckoe oxxujiaHue,
JIUCIIEPCUIO U CPeJiHee KBAJIPATUICCKOe OTKJIOHCHUE.

7.2. Jluckpernas ciaydaiinas BeJwauHa & 3ajaHa CJAETYIONNM 3aKOHOM pac-
NpesIe/ICHUS:

E[ 4716 [10]12
p[04]0,1]0,2(0,3




7. PTY-MUP5A, xagedpa BMull, Bepxos H.A. 125

[TocTponTh MHOTMOYTOTBHUK pactpejeeHus. HailTn MmaTemMaTudeckoe 0xKuia-
HUe, IUCIIEPCUIO U CpeJIHee KBaIPATHIECKOe OTKJIOHEHHE.

7.3. B ypHe nmerorcst yernipe mapa ¢ Homepamu ot 1 jio 4. Beraysu Tpu mapa.
Cnyuaitnag BesnunHa & — cymMMa HOMepoB IapoB. HaiiTn 3akoH pacmpejiesnenns
caydaitHoil Besimannbl €.

7.4. B maboparopun umeroTcsa 15 mpubopoB, cpeu KOTOPhIX 4 TpedyIoT pe-
monTa. CTyneHT caydaitnbiMm obOpas3oM Oeper 3 mpubopa, He 3Has, KaKne n3 HUX
IPUTOJHBI K paboTe. CocTaBUTh 3aKOH pacpeie/IeHNs CIYIaiHOTO YNCIa HeITpH-
TOJIHBIX K paboTe TPHOOPOB, COAEPIKAIIUXCS B BLIOOPKE.

7.5. Ha nyrtu asuxkenusi apromalimubl Tpu cBerodopa. BeposTHOCTh, UTO
cBeTohOp 3ampeliaeT gaabHeinee gBukenrne aproMaluibl 0,4, a 9T0 pasperraer
0,6. ITycrs ciyuaiinas Beqnuanna £ — 9UCI0 CBETOMOPOB, MPOHJIEHHBIX MallTUHOM.
CocraBuTh TaOJNILY pacipejiesieHnus] BepOITHOCTEA.

7.6. Haiitu 3akoH pacripejesieHus JUCKPETHON CaydaiHON BeJIMIUHBI £, KOTO-
pasi MOYKET TPUHUMATH TOJBKO JIBa 3HAUCHUA: X1 C BEpOITHOCTBIO p; = 0,1 n x9,
npraéM 1 < x9. Maremarndeckoe oxunanve M (&) n nucniepenst D(&) n3BecTHBI:
M(&) = 3,9, D(&) = 0,09.

7.7. Bo3MoKHBIE 3HAUEHUS TUCKPETHOH CIyJaiiHOl BeININHBI paBHbL: —2, 1, 4.
[Tpu ycioBuu, ato 3ajganbl Maremarudeckoe oxuganne M(E) = 1,9, a rakxe
M(£?) = 7,3, HaliTh BepOSTHOCTH Pi, Pa, P3, KOTOPHIE COOTBETCTBYIOT JUCKDET-
HbIM 3HAYCHUAM CJAYYalHONW BEJTMYNHDI.

7.8. DBpomensl Tpu urpajbable KocTh. HaliTu mMaTeMaTumdeckoe OXKHUIAHUE
CYMMBbI KBa/JIPATOB YMCJIa OYKOB, KOTOPHIE BHIMA/YT Ha BCEX I'PAHSIX.

7.9. JluckperHas ciydaiiHasi BeJIMUMHA 3a/aHa 3aKOHOM PaCIpPEJIe/ICHUST

E[3[5]6]09
031040201

Haiitn dyukimio pacnpenenenus: F'(x) u HaueptuTh eé rpaduk.

JlomalmHee 3ajJJaHUE.

BemomauTts 3aganue 1.7 THIIOBOro pacdeéTa.



