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Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

1 Cuayuaiitabie cobObITUS

1.1 3Bapmaua 1 (BapmanT 10)

Ha nosnke naxonsarca 12 cOopHuKOB cTuxoB. B 3-X U3 HUX COAEPKUTCHA HYy2KHOE yde-
HUKY CTUXOTBOpEHUE. YueHuK B3 4 kuuru. HaliTu BeposaTHOCTL TOTO, UTO OH : a)
HAIeJ Hy?KHOE CTUXOTBOpeHUe; 6) HY’KHOE CTUXOTBOPEHUE HAIIJIOCh TOJIBKO B OIHOI
U3 B3STHIX KHUT.

COopHUKY CTUXOB N =12

Hy>xHubie coopuukn m=3

Broiopannbie coopauku | n =4

HaiiTn BeposTHOCTh TOTO, YTO
1. cpeau BbIOpaHHBIX COOPHUKOB €CTh XOTA-Ob1 oxmH HyxkHbI (0 < k < m)

2. cpenu BbIOpaHHBIX COOPHUKOB €CTh TOJIBKO OJUH HyXKHbI (k = 1)

Pemienue
Ck .Cn—k
. . m N —
OcuoBras opmyna: P = Wm

Haiiiem BepositHOCTB Py TOrO, 9TO Cpe/in BLIODAHHBIX COOPHUKOB HET HU OHOL'O
Hyx)Horo (k= 0):

0 4—0=4
P = C3:Cra 520 _ 3! . 9! calde—4! 678 72 _ 14 0.25
0= Ci, T 0I(3—0)!  41(9—4)! 12! — 10-11-12 — 511 ~ 55 V¢

Torna BeposiTHOCTL P; TOTO, 9TO Ccpenu BHIOPAHHBIX COOPHHKOB €CTh XOTS-OBbI
omuH HyxHbI (0 < k < m):

P1 :?0:1—P0%075

Haiinem BeposgtHOCTE P TOrO, 9TO Cpean BHIOPAHHBIX COOPHUKOB €CTh TOJIHKO
omuH nyxubiit (k= 1):

C5-Ciy 5 3! 9! 4(12-4) 74 _ 28 .
Py== c% == TG3-1) 33 12r = 511 — 55 ~2 05
OrtBet
1. P, =0.75
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1.2 3apmaua 2 (BapumanT 10)

Y

- I O’ ™ .
N
B mpsamoit KpyroBoit MUANHID ¢ paanycoM ocHOBaHUA R m BhicoTOil 2R Haymady

6porrnera Touka. Haiinre BepOATHOCTH TOTO, YTO TOYKA HE ITOMAI€T BHYTPDb BIIHCAH-
HOI'O B LIMJIMHJP LIapa.

Pemienue

BepositHocts Py TOro, 9TO TOYKA MOMAAET BO BIWCAHHBIN B IMUJIMHIAD ITAap PABHA
OTHOITNIEHUTO 0ObeMa Mmapa K 00beMy IHINHIPA:

4
o Vama _ SRS 2

VLU/I.HI/IH/:Lpa B 7TR2 . 2R - 3

CrenoBareIbHO, BEPOSATHOCTH P TOTO, 9TO TOYKA HE MOMAJIET B YKA3AHHBIN 00heM
paBHA

1
P=1-P=q

OrBer

Wl
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1.3 3amaua 3 (BapmanT 10)

—H 1 )—

Y
Sy

]
L1

OO

Haiitu Hase:KHOCTH cxeMbl (BEPOATHOCTH ee paboThl 33 BpeMs t), eCjlu BeposT-
HOCTH OTKa3a ¢, = 0.1 m g = 0.2.

Pemienue

BepositHocTr paboTh:

1. ormenanHOTO 3y1€MeHTa: p =1 — ¢

2. 3JIEMEHTOB, COEIMHEHHBIX MMOCJIEI0BATEIBHO: P = P1P32...Pp

3. 3JIEMEHTOB, COEJIMHEHHBIX MAapaJUIeJibHO: P = 1 — ¢ags...qp
CuteioBaTesIbHO, BEPOATHOCTD PAOOTHI JAHHON CXEMbI:

P = (1—(1=pgpap.)(1 —popn)) - (1 = gognige) =
=(1-(1-0.8-0.8-09)(1-09-0.8))-(1—-0.1-0.2-0.1) =
=(1-(1-0.576)(1—-0.72)) - (1 —0.002) =
=(1-0.424-0.28)-0.998 =

= 0.88128 - 0.998 ~ 0.8795

OrBer

P =0.8795
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1.4 3amaua 4 (BapumanT 10)

Typuup mo crpenbbe Mex) Iy Urpokamu 1 u 2 MPOXOIUT CAELYIOMMM 00pa30M: Tep-
BBIM CTpEJIIET WUTPOK 1 W MomajgaeT B MUINEHb ¢ BepoATHOCTbI0O P = 0.3. Ecianm 1
He TIOMaJl, CTPesseT UTPOK 2, KOTOPBIN MOMKET MOMACTh ¢ BEPOATHOCTBIO Po = (.5.
Ecsim 2 we nonas, urpok 1 crpesisier BTOPOil pa3 u T.n., HO BCETO MPOU3BOIUTCH HE
6oJsiee dernipex BbicTpesioB. llocie 1-ro monamaHus TYpHUD NPEKPAIIAETCs, BBIUL-
pbIBaeT monasiuii urpok. HallTu BeposSTHOCTH TOTO, 9TO: a) BHIMTPAET UIPOK 1; 0)
BBINTPAET UTPOK 2.

Permmenne

Beenem ciienytonme cobbitus: A — Boiurpas urpok 1; B — BeMrpas Urpox 2.
Takxke BBeZeM caenytomue runoresst (Y P(H;) = 1):

1. Hy — urpok 1 me noman mu omun pas; Hy = (1 — Pp)? = 0.49
2. Hy — wurpok 1 nonaust ¢ nepsoit nonbitku; Hy = P = 0.3
3. H3 — urpok 1 nonas co Bropoit nonsitku; Hs = 0.7-0.3 = 0.21

BepositHOCTH COOBITHIT B 3aBUCHMOCTH OT THIIOTE3:

1. P(A/Hy) =0

P(B/Hl) =P+ (1 — PQ)PQ = P2(2 — PQ) =05-1.5=0.75
2. P(A/H,) = 1

P(B/HQ) =0
3. P(A/Hg) =1-P,=05

P(B/Hg,) =P =05

Torga BepOSTHOCTH TIOOEIBI KAYXK/IOTO W3 UI'POKOB PABHBI:
1. P(A)=0-049+1-0.340.5-0.21 =0+ 0.3 4+ 0.105 = 0.405
2. P(B)=0.75-04940-0.34+0.5-0.21 = 0.3675 4+ 0 4+ 0.105 = 0.4725

OrBer
1. P(A) =0.405
2. P(B) =0.4725
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1.5 3amaua 5 (BapmanT 10)

C mepsoro 3aBoma Ha cOOpky mocrymumio 500 mammodek, co Broporo — 1000 u ¢
tperbero — 1500. BepositHOCTH BBIMyCKa OPAKOBAHHBIX JIAMIIOYEK STUMHE 3aBOJAMMU
pasubl coorBercreento 0.03; 0.02 u 0.01. Haiitu BeposTHOCTH TOrO, 4TO: a) B3ATad
HayraJ[ JaMIIOYKa OKaXKeTcs OpakoBaHHOM; b) GpakoBaHHasl JAMIIOYKA [IPOM3BEIEHA
Ha IIEPBOM 3aBO/IE.

Pemienne

Brenem cobbitre A — BhIOpaHa OpAKOBaHHAS JTAMIIOYKA.
Takxke BBeZeM cienyiomue runoresst (Y P(H;) = 1):

1. Hy — ppibpana Jamnouka c mepporo 3asona; P(Hp) = 209 = 1
_ . _ 1000 _ 2

2. Hy — Bpibpana TamMmodka co BToporo 3asofa; P(Ha) = 5555 = &
— . _ 1500 _ 3

3. H3 — BpIOpana mamMmodka ¢ TpeTbero 3apoma; P(Hz) = 55660 = §

BepositHocTu coObitust A B 3aBUCHMOCTH OT TMIIOTE3:
1. P(A/Hy) =0.03
2. P(A/Hy) =0.02
3. P(A/Hs) =0.01
Haiinem BepoSTHOCTH TOTO, UTO BHIOPAHHAS JIAMIIOYKA — OPAKOBAHHASA:

3
P(A) = P(A/H;)P(H;) =

i=1
_ 1 2 3
=0.03-2 4002240012 =
= 0.005 + 0.003 + 0.005 ~ 0.013

Haiinem BepOsITHOCTB, 9TO OpaKOBaHHAS JIAMIIOYKA, OBIJIA BBIMYIIEHA HA TTEPBOM
3aBoje:

_ P(A/H)P(H:) _ 0.003 _
P(Hy/A) = P(A) = oot — 023

OTBeTt
1. P(A) =0.013
2. P(H,/A)=0.23
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1.6 3amaua 6 (BapmanT 10)

IMporogurcst N TOBTOPHBIX HE3aBUCUMBIX HcTbITanuii. Cobbitne A mosiisiercs B
KaXKJIOM M3 UCIBITAHUN C BepoATHOCTHIO P. HaiiTu BepoaTHOCTH TOTO, 9TO COOBITHE

A:
1. He OABUTCS;

2. TIOABUTCS MEHee TPeX pa3.

1.6.1 Ilonsamaua a

N P
1000 | 0.003

Bynem ucnonb3osars mpubinxkenuyo dopmyry [lyaccona, Tak Kak KOJIWIECTBO
HCIBITAHUH OOMBIITOE, 8 BEPOATHOCTH COOBITHS HEOOIbIIAI.
k

Por = Gre % a=np<10

1. CobGbiTre HU pa3y He mosBuTcst: k = 0

P(k=0) = P00 = 3y = ¢73 ~ 0.05
2. CobbiTre niosiBuTCst MeHee Tpex pa3: 0 < k < 3
P(k < 3) = Pioo0,0 + Prooo,1 + Piooo,2 =
=005+ ¢33 +4) =0.05+75- ¢ =

=0.05+4+0.373 = 0.873

OrBer
1. P(k=0)=0.05
2. P(k<3)=0.873
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1.6.2 Iloasamaua b

N | P
12 | 0.7

Tak KaK KOJUIECTBO OMBITOB HEOOJIBINOE, a BEPOSITHOCTh BOBHUKHOBEHHUS COOBI-
Tt A BBICOKAs, BOCTOb3yeMcsi (popmysoit Bepuymiu:

Pn,k - Cﬁpkqn_kv q= 1- p
1. CobbiTre H1 pa3y He mosBuTcst: k = 0
P(k =0)= Piao = Clap®q"? =

_ 12! ~
= oty - 0.7° - 0.312 & 0.0000005

2. Cobbrrue nosgiBuTcsi Menee rpex pa3: 0 < k < 3

(a) P(k<3)=P(k=0)+Pk=1)+Pk=2)=
(b) = 0.0000005 + Ciyp'q"! + CPop?q"® =
! !
¢) = 0.0000005 + 25 - 0.7 - 0.3 + 725 - 0.7% - 0.310 =
) =
) =

(
(d) = 0.0000005 + 12 - 0.7 - 0.0000018 + 66 - 0.49 - 0.000006 =
(e) = 0.0000005 + 0.00001512 + 0.00019404 ~ 0.00021

OTBeTt

1. P(k = 0) = 0.0000005
2. P(k < 3) = 0.00021

1.6.3 Iloasamaua c

N | P
50 | 0.2

Bosbioe KOMM4YecTBO 3KCHEPUMEHTOB MPH JIOCTATOYHO OOJIBIION BEPOSTHOCTH
MOsiBJIEHKS COOBITHS A — BOCHOJIb3yeMCs JIOKAIbHOM Teopemoit Myaspa-Jlamiaca:

2
.
1 -z

k—
Pn,k = \/}W(p(l‘o): Ty = \/%7 @(‘r) = \/ﬁe
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1. CobGbiTue uu pazy He nosBurcs: k = 0

_ ) — 1 0—-50-0.2 \ __
P(k - 0) - 50-0.2~0.890(\/50-0.2-0.8) -

_ 10y _ _1 _ 1 —
= T\/@@(—m) = m@(—3~5) = m@(?’f’) =

— 11 - 16125 _ 0.
2v2  Vorm 4y 4

002 _
T = 0.000282

2. CobbiTHe mosgBUTCSA MeHee Tpex pa3: 0 < k < 3

P(k<3)=PO0<k<2)=830) - a(;19) ~

~ O(—2.82) — (—3.54) = —0.49760 + 0.49981 = 0.00221
OTBeTt

1. P(k = 0) = 0.000282
2. P(k < 3) = 0.00221
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2 Coay4aiiHble BeJIMYUHBI

2.1 3agaua 1 (BapuanT 10)

Ha nme poxpenus keiin TuHeizKepbl 3aTeaIn JIOONMYI0 aMEPUKAHCKYIO UIPY:
MEeTaHWe TOPTOB B MMEHWHHHUILY. Pa3Bjedenne mpoI0/IKAETCS JO TMEPBOTO MO Ia-
Hus, T.K. /KeliH, n3Ma3aHHas TOPTOM, yOEraer mepeoieBaThCsi, & TOCTH CheTAI0T
OCTaBIIINECS TOPTHI. BepOATHOCTH TOMAJAHUST TOPTA B MMEHWHHWILY TIPU KaXKIOM
6pocke pasua p = 0.6. Haiiaure psan pacnpenesnenus ciaydailHoi BesnduHbl £ 9ucia
CbeIeHHBIX TOPTOB, eciu poaurenu JKeiH 3arorouiu K npa3gauky M = 4 topTos,
mocTpoiite rpaduk HyHKIME pacnpenenenus, naiiaure ME, DE.

Permmenne

Psan pacupeneaenus [loctponM psia pacnpenenennd £ 9ucia CheI€HHBIX TOP-
toB. 0 < ¢ < 3, Tak KaKk OJWH U3 TOPTOB B JIFOOOM CJIy9ae pacXOAyeTcs He IO Ha3Ha-
9EHUIO.

0 1 2 3
p | 0.6-0.4%3+0.4*=0.064 | 0.6-0.42=0.096 | 0.6-0.4=0.24 | 0.6

ITposepka: Y p; = 0.064 4+ 0.096 + 0.24 + 0.6 = 1 — BepHO
Torpa dbynknus pacnpeeeHus IUCKPETHON Cydaiinoit Beandunbl £ Oymer 3a-
MUIIEeTCs CIAeAYIONIM 00pa30oM:
0, <0
0.064, 0<z<1
Fe(x) = P <) =40.16, 1<z<?2

0.4, 2<x<3

1, >3

10
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I'pacduk dbynknuu pacupenenenus F¢(z)
1o S —
0EF

06

04

Maremaruueckoe oxuaanme ME Ilo psiay pacmpenenenust Halizem Mar.
O’KUJIAHUE BEJINIUHBI &:

M¢ =" €&ipi=0.096+2-0.24+3-0.6 = 2.376

n=1

Hucnepcus D¢ amee HaligeM AUCTEPCUIO BETUIUHDI &:

D¢ = M(€2) — (M€)* =0.096 +4-0.24 +9- 0.6 — 2.376% ~ 0.81

OTBeTt
1. M¢ = 2.376
2. D¢ =0.81

11
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2.2 3agaua 2 (BapuanT 10)

YeTpoicTBO COXKEPIKUT HEKOTOPOE KOJHUYECTBO OJMHAKOBO HAJAEKHBIX DJIEMEHTOB,
KOTOpBbIE MOTYT OTKa3bIBATh HE3ABUCHUMO JIPYT OT JIPyra C OJWHAKOBON BEPOSTHO-
cThI0. & — CaydaiiHast BETUINHA — YHUCTIO OTKA3ABIIUX /IEMEHTOB.

2.2.1 TIloazagaua A

Yucno snemenToB — Ni = 9, BepOATHOCTH OTKa3a KayKJI0ro djaementa — p; = 0.3.
CocraBuTh psiji pacupeienenus ciaydaitnoil sesmannst £ (B obmem Buze). Haiitu ME,
D¢. KakoBa BEPOATHOCTH TOTO, 9TO OTKAXKET 0oJiee 2-X 3J1eMEeHTOB?

Pemienue

Pan pacnpenenenus Tak Kak 3,1eMEeHTHI OTKA3bIBAIOTT C PABHOM BEPOSTHO-
CTHIO HE3ABUCHMO JPYT OT JPyra, BeJuduHa & MOMIMHSETCs OMHOMHAJIBHOMY pPac-
MpeIeICHUI0, KOTOPOE B O0IEM BHe OyIeT BBITJISIETD TaK:

k
p | Ckpkgn—F = C§0.3%0.797*

MaremaTndeckoe oxxuganme [Ipu OHHOMHUAILHOM paCIpEeIeIEHUA MaT. OXKW-
JIaHUE BBIYUCJISAETCS 10 cienyiomeit dopmyite, tne n =Ny =9 u p=p; = 0.3:

ME=np=9-03=2.7

Hducnepcua lucnepcus BeIMHUCASIETCS O cieayiomei popmyse, rae ¢ = 1 —
p=0.7:

D¢ =npg=ME-q=2.7-0.7=1.89

BepositTHOCTh P BBIXOOA M3 cTposd > 2 3jieMeHTOB HaiieM BepOATHOCTH
P(¢ < 2) Toro, 4ro U3 CTPOsi BHIILIO 2 U MEHbIIIE 3JIEMEHTOB:

P(<2)=Pyog+ Po1+ Py =

=C9-03%.07°4+CL- 03" - 078 +C2-03%.0.77 =

12
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9! 9! 9!
_ 07 2 2y _
=0.7 (0!9! <0.77 + 18] -0.3-0.7+ o171 -0.3%) =

= 0.0823543(0.49 + 1.89 + 3.24) ~ 0.4628

Torma nckomast BepositHocTh P(€ > 2) BbIX0a U3 cTpost 60J1ee 2 351eMeHTOB 6y1eT
paBHA:

P(¢>2)=1—P =1—0.4628 = 0.5372

OTBeTt
1. MéE=27
2. D€ =1.89

3. P(¢>2) =0.5372

2.2.2 Iloazanaua b
Yuco ssemenToB No = 800, BepositHOCTB OoTKa3a py = 0.02. Haittu M ¢, DE. KakoBa
BEPOSATHOCTb TOTO, 9TO OTKAYKET XOTS ObI OJMH HJT€MEHT?

Permmenne

Psan pacnpenenenust [Ipu GOBIIOM KOJHYECTBE JIEMEHTOB U HU3KON BEPO-
STHOCTH OTKAa3a KAXKJOTO IJIEMEHTA [UCKPETHAs CAydaiiHAs BeIUInHA & MOIINHS-
ercsa pacmapenenenuio Ilyaccona:

k k
« —a _ 16" —16
D| &€ = %€

Maremarudeckoe oxmpanme B ciaydae ¢ pacmpenenennem [lyaccona, mar.
OXKHUJIAHUE PABHSIETCS MapaMerpy o = np:

ME=np=a=16

Hucnepcua ucnepcus npubin3uTebHO paBHA MAT. OKUJAHUIO, TAK KAK Be-
POSITHOCTH OTKAa3a JIEMEHTa KpafiHe Masa:

D¢ =npg=aq=16-0.98 = 15.68

13
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BeposiTHOCTD OTKa3a xoTsl Gbl oZHOro sjeMeHTa Haijinem BepoaTHOCTDH
P(¢£ =0) Toro, 4r0 HU OJUH JIEMEHT HE OTKAXKET:

16°
P(E=0)= Fe‘lﬁ = ¢ 1%~ 0,000000113

Torza BeposrHOocTh P(€ > 0) oTKa3a X0oTs OBl OZHOIO 7E€MeHTa OyIeT paBHA

P(¢>0)=1—P(¢ =0) ~ 0,999999887

OTBeTt
1. M¢ =16
2. D¢ =15.68

3. P(¢ > 0) = 0.999999887

14
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2.3 3agaua 3 (BapuanT 10)

B ypne naxonsitcest 6eble 1 uepHble mapbl. 13 ypHbI n3BIeKkaeTcs map, GUKCHpyeTcst
€ro IBeT U IIap Bo3BparmaeTcd B ypHy. Illap m3BiekaeTca 10 MEPBOTO MOSBJICHUSA
cobbiTusg A (umcno m3Bnedenuii HeorpanndenHo). CobbiTne A — mosBieHHe 6EI0r0
mapa. B ypue 15 6esbix u 5 9€pHBIX IIAPOB.

IlocrpouTs psm pacupeneneHns: TUCKPETHON CIydaifHON BeauduHbl & — IuCIa,
n3BaedeHHbIX mapoB. Haitn ME n DE. HaiiTi BeposATHOCTH TOTO, UTO M3BJIEKATIOCH
00JTee YeTHIPEX IITapOB.

Pemtenue BeposTHOCTH HACTYIIEHUST COOBITHS A B €IMHUYIHOM OIIbITE PABHSIIETCS
OTHOIIIEHUIO KOJIMIECTBA OEJIbIX IMAapOB K OOIIEeMY KOJIUYECTBY: P = % = 0.75. Tax
KaK [Iaphl MOCJIE U3BJIEYCHUs BO3BPAIIAIOTCS OOPATHO, JAHHAS BEPOATHOCTD OCTAET-

Cs HOCTOAHHOM.

Pan pacupenesnenust IIpm HeorpaHMYeHHOM TTPOBEIEHNN OMBITA 0 HACTYII-
JIeHust coObITHSA A pacrpejiesienne JUCKPETHON CIydaiHol BeJWYIuHBbI £ SABJISAETCA
FeOMETPUYICCKHUM:

1 2 3 k
p | 0.75 | 0.25-0.75 | 0.252-0.75 | ... | 0.255=1.0.75

MaremaTudeckoe oXXKujJaHue U auciepcusda I[lpu reomerputeckoMm pacipe-
nmesiennn MarT. oxuganue ME u qucnepcust DE pacIuTHIBAIOTCS IO CAELYIOMNUM (hOop-
MYyJIaM:

g 025 0.25
p2  0.752  0.5625

BeposaTHocTh u3Biieuenus Gosiee 4 mapoB Haiinem seposirnocrs P(€ < 4)
TOrO, YTO W3BJIEYEHO 4 U MEHBITE MAPOB:

P(€ <4) =0.75(1 + 0.25 + 0.25% + 0.25%) = 0.99609375

Torna Bepogruocts P(€ > 4) Gyner paBha

P(E>4)=1—P(¢<4)=1-0.99609375 ~ 0.0039

15
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2.4 3agaua 4 (BapuanT 10)

Jana byHKIUS pacmupeeenns HeMPEePhIBHON CIyYaiHON BendauHbl F (:c) Haiin
IJIOTHOCTD pacnpezenenus f(x), napamMerp A, BEpOATHOCTH MONAJAHUS HEIPEPhIB-
HOI1 co1y9aiinoil Beuuunbl B uHTEpBaT (v, 3), MaT€MaTHIECKOE OXKUIAHUE U JIUCIIeD-
CHIO HeIlPepbIBHOIT ciyuaiinoii Besauuunbl. [locrpouts rpaduku f(x) u F(x).

0, z <0
Fo) =4 A2®, ze (02 a=1k0=2
1, x> 2

Permmenne

ILnorHOCTH pacupenenenus: f(x)

0, z<0
fl@) =F'(z) = 3Az%, x € (0;2]

0, x> 2
IIapamerp A

2
1
3A/ pide = Az} =84;84=1; A= 5
0

BeposTHocTh monagauus B uHTEpBai (), ()

P e[1;2]) = 1/2 23de = ix4|2 = i(lﬁ —1) = 15 _ 0.46875
A 327 T 32 32 7
MaTeMaTquCKoe Oo2XKHnJjaHnve m Juciiepcmsa
M§1/2x xgdx*ixﬂ?*gfos
8/ 407 Y 40 T
D£—1/2m2 dex—ix6\2—6—4N133
T8/ TART 0Ty T
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I'pacduku f(z) u F(x)

10k

Lof
06
08|
o6l 04k

04

2. P(£ € [1;2]) = 0.46875

w

. ME=0.8
4. DE =1.33
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2.5 3agaua 5 (BapuanT 10)

HenpepwiBHas ciyuaiiHast BeJIW9IWHA DAcTpe/esieHa PABHOMEPHO Ha orpeske [A, 9].
Maremaruaeckoe oxuganue pasuo M = 4. Haiitm mapamerp pacrupenesenust A,
GYHKINIO pacupeneieHns, MIOTHOCTh PACIPeaeTeHns, TOCTPOUTD rpadpuk PpyHK-
[IUU pacIpeiesIeHus U IJIOTHOCTHU PACIpeiesieHus cJrydaitnoi semannbl. Hafitu nuc-
LIEPCUIO CJIyYaliHOM BEJIMYUHBL U BEPOATHOCTD LOLAAaHus B unrepsas (—5,7).

Permmenne

ITapamerp A

®yuknusa pacupenesaenus F(x)

0, r<—1
F(z) =101 % dz=01(z+1), z€[-1,9]

1, z>9

I'pacdpuku dbynkumii f(z) u F(x)

0.08
0.06
0.04

002

-2 2 4 [ 8 10 -2 2 4 [ 8 10
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ducnepcusa
b—a)? 1
pe=0=a 100 ¢35
12 12

BeposaTHocTh nmonagauus B uHTEpBaa (—5;7)

1 7 T 8
P —5:7)) = — dr=—|T, = —=0.8
CeEsn)=g5 [ do=flli=1y
OTBeT
1. A=-1
2. DE=8.33

3. P(¢ € (=5:7)) =0.8

19



Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

2.6 3agauya 6 (BapumanT 10)

HemnpepoiBaas caydaitias Besmunnaa £ paclpesesieHa MO MOKA3ATETbHOMY 3aKOHY
¢ mapamerpom A = 10. Haittu mioTHOCTH pacupeie/ieHusi CIyYaiHON BEJIMYWHbBI
¢, byHkImMIo pacmnpeaenenns, mocTpouTsh rpadukn stux dyuknuit. Haiitu marema-
THYECKOE OXKUIAHUE, JUCIEPCHIO, CPeIHee KBAAPATHIECKOE OTKIOHEHUE CIIY IaiiHOM
BEJIMYUHBL £ U BEPOATHOCTH TOrO, 9T0 & NIPUHUMAET 3HAYEHUsI, MEHBIIUE CBOEIO Ma-
TEMATUIECKOTO OXKUTAHUS.

Permmenne

ILiorHOCTh pacupenenenust f(x)

e A = 10e~10% 2 >0
f(x) =

0, <0

®yuknusa pacnpenesenus F(x)

I'pacdpuku dbyskumii f(z) u F(x)

Lo
0.8
0.6

0.4

L n L
-04 -02 0.0 0.2 0.4 0.6 0.8 Lo —-04 —-0.2
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Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

MaremaTndyeckoe O2KMJaHue, JUcCliepcud U cpeaJHeKBaJApaTnuiecKoe OT-
KJIOHEHHue

1
M¢=—-=0.1

¢ A

1

1
=—-=01

o€ \

BeposarHocts P(§ < M¢E)

0.1
g <o = [ iy = e -
0

=—e 141~ -0.3679+1=0.6321

OTtBer
1. M¢=0.1
2. D¢ =0.01
3. 06 =0.1

4. P(¢ < M¢) = 0.6321
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2.7 3agaua 7 (BapumanT 10)

N3mepurenbHbIii TpHboOp He nMeer cucremarndeckoii ommoku (m = 0). Ciaydaii-
HbIE OIMOKHU PACIIPEIEIEHBI T0 HOPMAJIbHOMY 3aKOHY, U C BEPOITHOCTHIO 0.8 oHU He
MPEBOCXOIAT MO abCOMOTHON Benmannae 12 MM. HailTu cpegHiorn KBaIpaTHIecKyo
OITHOKY.

Pemienne 19
P(lg = m| <12) ~ 20(—~) = 0.8

12
o(—)=04

o

12

— =~ 1.3

o
12

o~ — =9.23

1.3

OrBer o0 = 9.23

22
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2.8 3azaua 8 (BapmanT 10)

IMpoeogurcst N = 50 MOBTOPHBIX HE3ABUCUMBIX ucTbITanuii. CobbiTre A mosiBIIsieTCst
B Ka)kJIOM W3 UCIBITaHUM ¢ BeposaTHOCTHIO p = 0.25. HaiiTu Be- posTHOCTH TOTO,
qro cobbitue A mosiBurcs ot my = 10 10 mao = 20 pa3. CKOIbKO Hy>KHO MPOBECTH
HCIBITAHWI, 9TOOBI BEPOSITHOCTH OTKJIOHEHUsI OTHOCUTEIBHON YaCTOTHI MMOSBIICHUS
cobbITust A OT BeposiTHOCTH 9TOr0 cobbiTus Meree yeM Ha 0.1 1o abcomoTHON Besm-
qune, Obi1a pasaa 0.97

Pemmenne

20 —50-0.25 ) — 10-50-0.25
v50-0.25-0.75 v50-0.25-0.75

)=

= ©(2.45) — ®(—0.82) = 0.493 + 0.294 ~ 0.787

(|f—p|<01)w2¢(011/ ):0.9
(01,/ _04501,/ _165,/ _165—_27225

n = 272.25 - np = 272.25-50 - 0.25 = 3403.125 = n = 3404

OTBer
1. P(10 < & <20) =0.787
2. n = 3404
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3 Cuay4aiiable BeKTOpbl. PyHKINA CJIydaiiHOI BeJn-
YUHBI

3.1 3agaua 1 (BapuanT 10)
3.1.1 TIloazamaua 1

Hano pacnpejesnenue IByMEPHOro cjydaifHoro sekropa (€,7) ¢ IUCKPETHBIMU KOM-
[IOHEHTaMH.

&\n | —2 1 2
-1 | 042 | 0.07 | 0.21

3 | 0.18 | 0.03 | 0.09

Tpebyercs:

1. HaifiTu ogHOMEpHBIE PACTIPE/IETICHNST CIYIalHbIX BEJNYIUH £ U 1), ©X MaTeMaTH-
veckne oxuyanusa ME, Mn n nucnepcun DE, Dn).

2. Jloka3aThb HE3ABHCHUMOCTDH CJyYaflHBIX BeauduH & u 7). Burancauts nHenocpes-
CTBEHHO X KOPPEeTANMOHHBII MOMeHT K¢,

Pemienue

OpHOMEpHBIE pacupeesieHus £ U 1)

-2 1 2
p|06]01]03

1| 3
p|07]03

Maremaruueckue oxugauus & u 1

ME=-2-064+014+2-03=-124+0.14+0.6=-0.5

Mny=—-0.743-0.3=0.2
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Hucnepcuu £ u n

DE=4-06+01+4-03-0.25=3.45

Dn=07+9-0.3—-0.04=3.36

HeszaBucumocts & u 7

& | my | PE=8&)-Pn=mn;) | pij | &nj
-2 | -1 0.42 0.42 2
-2 3 0.18 0.18 | —6
1 -1 0.07 0.07 | —1
1 3 0.03 0.03 3
2 -1 0.21 021 | =2
2 3 0.09 0.09 6

Tak xax BeImOsMHsIeTCA ycaoBme p;; = P(§ = &) - P(n = n;) Vi,j, crydaiinble
BEJIMYMHbI HE3ABUCHUMBbI.

KopesuiaumonHblii MmomeHT Ky,

| -6 | —2| -1 2 3 6
p | 018|021 | 0.07 | 0.42 | 0.03 | 0.09

M(n)=-6-0.18-2-0.21 -0.07+2-0.42+3-0.03+6-0.09 = —0.1

Kep=M(én) — ME-Mn=—-0.1+05-02=0

OTBer
1. M¢=—-0.5; Mn=0.2
2. D¢ = 3.45; Dn = 3.36
3. Ken =0
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Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

3.1.2 Iloazamaua 2

Boraunciurs maremarudeckoe oxumanue M6 n qucnepcuio DO ciaydaiiHoOli BeTMInHbBI
0 nByM™Ms criocobaMu: Ha OCHOBAHUHU CBONCTB MATEMATHYIECKOTO OKUJAHWS U JUCIED-
CHM ¥ HENOCPEJICTBEHHO — MO Psiy pacmpeaenenus 6.

0 = —20& + 107, tme €, — AUCKPETHDBIE CJIydailHble BEJUMYUHBL.

&\n | -2 1 2
-1 ] 042 | 0.07 | 0.21

3 | 0.18 | 0.03 | 0.09

Permmenne

Psan pacupenesenns 0

6| 30 70 | =30 | 10 | =50 | —10
p | 0.42 | 0.18 | 0.07 | 0.03 | 0.21 | 0.09

6| —-50| —30| —10 | 10 30 70
p | 021 | 0.07 | 0.09 | 0.03 | 0.42 | 0.18

MaremaTndeckoe oXxXujgaHnue u gucrepcus (mo cBoiicTBam)

M¢ = —0.5; My = 0.2; D¢ = 3.45; Dn = 3.36

M6 = M(—20¢ + 10n) = —20M ¢ + 10Mn =10+2 =12

DO = D(—20¢ + 10n) = 400D¢ + 100Dy = 400 - 3.45 + 100 - 3.36 = 1716

MaremaTndeckoe oXXujaHue u guctepcus (Mo psigy pacupenesieHus )

MO =—-50-0.21 —30-0.07—-10-0.09 +10-0.03 + 30 - 0.42 4+ 70 - 0.18 = 12

D6 = 2500 - 0.21 + 900 - (0.07 + 0.42) + 100(0.09 + 0.03) + 4900 - 0.18 — 122 = 1716
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3.2 3agaua 2 (BapuanT 10)

Jlana TJIOTHOCTH PACIpeieIeHus HEePEPhIBHON CAYyYalHOW BETUIUHBI & fg(x) =
0, z <0 . . L.

. Haiitu mmoTHOCTh pacmpeenenns HEIIPEePhIBHON CIydaiiHoil Be-
5797 x>0

muauHbl 1) = @(€) = |2 — €| 1 ee MaTemMaTHUeCcKOe oxkunanue M.

Pemienue

L dmar<2y=2—-x;0 Yy)=2—y

+o0 5y—10 <2
(&

Fup) =5 [ e ordn = —e S|y = 10 e

2

—y 1

565747107 y < 2
S (y) =
0, y > 2

2. s x > 2:y=x — 2; ‘P_l(ll):y‘FQ

vtz 0 < -2
Fpo(y) = 5/ e 5y = —e P2 = —e7TI0 = 0 Y

— 00

In2(y) =

3. nsa Bcex x:



Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

_ _x,—bxr_ 1 —bx _ _ 5z+1 -5z
= —Le 41 [e dr = —2LHe

o 2 0o
M, = / |2 — x| - be "dr = 5/ (2 —z)e ""dr + 5/ (z —2)e dx =
0 0 2

2 2 o) [e’e)
= 10/ e — 5/ xe O%dx + 5/ ze S%dx — 10/ e dy =
0 0 2 2

1 1 11
- _92 710"‘2“‘?6710—3 38710_26710
22 9 2+49el0
—(—4 “ey_ —10 e
(—4+ 5 ) + 5 5el0
OtrBeT
2.5e710(e™%Y 4 %), y e [-2;2
L fy) = ( =22
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Tunosoii pacuer spmosnnut: Jdmurpuii Kapux (Bapuant 10), rpyuna ICBOn-01-14

3.3 3azaua 3 (BapmanT 10)

Cayuaitubiii Bektop (£,7) pacnpezesieH paBHOMepHO B obsacti (G, n306parkeHHOI
Ha PDHUCYHKe.

1. HaiiTu mIoTHOCTD pacupeeseHns BEPOATHOCTEH KOMIIOHEHT CJIy9aiiHOTO BEK-
TOPA U PEluTh BOIPOC 00 UX 3aBUCUMOCTH.

2. BBISCHUTH, KOPPEJIMPOBAHBI JIM KOMIIOHEHTHI CJIy9aiiHoro Bekropa (&, 7).

3. Hatirn P{(¢,n) € D}, me D = {(z,y)|z? +y* < 1}.

Permmenne

—1<€<

D : s&sm
§<n<l

IlnoTHOCTH pacupenesieHus £ U 7

felay = { 7o~ 2 wEELY
0, x & [-1,1]

fa) = {7 3 vELL
0, y € [1,1]

%v VS [_17y]7ye [‘Tvl]

Oa mg[—l,y],yg[ﬂc,l]

fEﬂ(I7y) =

IIpoBepka 3aBUCUMOCTH

1 _ _
fe(x) - foly) = ¢ vel-Liyel-11] # fen(x,y) = 3aBHCHMBL

0, z¢[-11],y¢&[-11]
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Kopenaamnusa
b
M, = a; =0; M, =0

(o) o0
ken = / / zy - fen(x,y)dedy — M - M, =
— 00 — 00

//*wydxdy— /(y —y)dy =

Yy — *y )| 1 = 0 = He KopenIUpOBaHBI

(32 16

BepogTHocTh monagauusd B obJsiacts D

1L.of

osfp  / /
v 0or | /

-0s5p N 7

-10r

-10 -0.5 00 05 1.0

P{(¢.n) € D} = / [ feo(ap)aady =

IR T [ T p? m
— - dodp = = dp==-—|s==~0.785
2/00/2 pdp 2/000 5 5l =7
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4 _
5 Cuay4aiiHble MPOIECCHI

5.1 3agaua 1 (BapumanT 10)

Cucrema mMeer Tpu cocrosiuus. [locTpouTh Tpad COCTOSHUIT CHCTEMBI, HAMKUCATH
ypasHernsa KoaMoroposa n HaifTH CTaIiOHAPHOE pacTpesereHne. \;; — MIOTHOCTH
rnepexo/a.

A2 | A1z | Ao | ez | As1 | Ase
3 0 1 0 2 1

Pemienne

T'pad cocrosumii cucrembl

VYpasuenunsa Kosmoropona

9L = —3py +p2 + 2ps —3p1+p2+2p3 =0
%2 = 3py —pa2+ps L )3pi—p2tps =0
%:_3103 —3p3 =0
pL+po+ps=1 pr+p2+ps=1
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—3p1+p2=0 —-3p1—p1+1=0 pL=1
pr+pa=1 i \p2=-p1+1 \p2=3
p3 =0 p3=0 p3 =0

L= (i)
5.2 3agaua 2 (BapmanTt 10)

Jlana KoppesiuoHHas (DYHKIUsS U MATEMATHIECKOe OXKUTAHUE CJIy9aifHOro mporec-
ca &(t). Haiiru xoppesssiuonHy0 (DyHKIMIO, MATEMATUIECKOe OXKUJAHUE U JUCLED-
cuio ciydaitaoro mporecca 1)(t).

Ke(th,ta) = t3t3 + cos 3ty cos 3ta; Me(t) = el; n(t) = % + sin 5t

Pemrenne
M, (t) = (e')" +sin 5t = e’ + sin 5t
K, (t1,t2) = ((t3t5 + cos 3ty cos 3ta);,);, =
= (3t1t3 — 3sin3t; cos 3ta),, = 9¢it3 + 9sin 3t sin 3t
D, (t) = K, (t,t) = 9t* + 9sin® 3¢
OTBer

1. M,(t) = €' +sinbt
2. K,(t1,t2) = 9t3t3 + 9sin 3¢ sin 3to

3. D, (t) = 9t* + 9sin? 3t
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5.3 3azaua 3 (BapmanT 10)

Haiitn KOppesanmmonnyio GyHKIMIO U JUCIEPCUIo CIydaifHOro mporecca £(t), ecan
OH 33JIlaH KAHOHWYECKNM paziioxkenneM. lucnepcun ciaydaitabix Bequaun DE; = D;.

£(t) Dy | Dy | Ds
& + Exte®t + 3ifscost | 3 1 2

Pemienne

3
K&(th t2) = Z wi(ti)Wi(tQ)Di =3+ t1t2€2t1€2t2 + 9 costy costy
=1

De(t) = Ke(t,t) = 3+ t%e* + 9cos®t

OtBeT
1. Ke(t1,t2) = 3+ titee?1€?2 + 9 costy costy

2. De(t) =3+ t%e* +9cos? t
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