WuauBuyanbHOE JOMAIIHEE 3aJaHue 1o Teopuu BepostHocte aiss HOMO6a-02-19 (2
MOJYJIb).

Bapuant Ne25

1. B nabope 4 mapa 6enoro mBera, 5 mapa cuHero u 4 mapa kpacHoro 1sera. M3 nabopa
ciydaiiHeIM oOpa3oM 0e3 BO3BpalleHHs BBIHUMAIOT 6 mapoB. Haiimure BeposTHOCTH

COOBITHS
A = {cuHMX WApOB J0CTaNH 60JIblIIe, YeM OeJIbIX},
B = {mocTanu ofMHAKOBOE YHCJIO CHHUX U KPACHBIX [IapOB}
Pemenue:
A = {cuHMUX WApOB AOCTa/NH 6OJIblIIE, YeM GeJIbIX }
T.e.:

2 cunux + 1 Genblit + 3 KpacHbIX; 2 CHHUX + 4 KPAaCHBIX;
3 cuHuX + 2 6enbIx + 1 kpacHbIi; 3 cuHUX + 1 Oenblil + 2 KpacHBIN; 3 CHHHUX + 3 KpaCcHBIX;

4 cunux + 2 Oenwix; 4 cuHux + 1 Oenbrit + 1 kpacHbIi; 4 cuHUX + 2 KpacHbBIX;(4 cHHUX+2
JFOOBIX)

5 cunamx + 1 G6enplif; 5 cuaux + 1 kpacHsbIi; (5 cuHEX + 1 MH000I)

Fﬂe n - YUCJIO BCEBO3MOXXHBIX HCXOJOB OKCIICpHUMCHTA, M — YHCIIO 6HaFOHpHHTHBD(

HCXOO0B.

W3Bnekaem 6 mrapoB u3 13, cienoBaTeNnbHO:

13! 13-12-11-10-9-8

6!7! 2:3-4:5-6

n=_Cp =

m=C2-CL-C3+C2-Ct+C3-C2-Cl+C3-CL-C2+C3-C34+CE-C24CE-CL=
=10-4-4+10+10-6-4+10-4-6+10-4+5-28 + 8 = 838

838 419

P(A) = —— = —
4 =1716 ~ 558

B = {mocTanu ofMHAKOBOE YMCJI0 CHHUX U KPaCHBIX IIapoB}



4 6enpix+1 cunuii+1 kpacHsIid niau 2 6enbix+2 CHHUI+2 KpaCHBIX WK 3 CHHUX+3 KPacHBIX
m=C3-Ct-C3+C%-C2-C5+C2-C3=54+6-10-6+6-4 =404

P(B) = 404 101
1716 429

P(B) ==

429"

404
1716’

Otser: P(4) =

2. V3 xomonbl B 52 kapThl Hayraj (0e3 BO3BpallleHWs) M3BJIEKalOTCs deTbipe. Hailtu
BEPOSITHOCTh YKA3aHHBIX B BAPUAHTE COOBITHH.

Co06biTHE A={pOBHO TPHU KapThl OJTHOTO IIBETa},
coObITHe B={X0Ts OBbI IBE KapThl pa3HOIO IIBETA}

Pemenue:

Kiaccuueckoe OIIPCACIICHHUC BECPOATHOCTHU
m
P=—,
n
rac n - 4UCJIIO BCCBO3MOXKHBIX HMCXOJOB J3KCIICPUMCHTA, M — YHUCIIO 6JIaFOHpI/I$ITHBIX

HCXOO0B.

n = C2, (uncno cnoco6oB BEIOpaTh 4 KapThl n3 52)

u N!
M=
M!(N — M)!

52! _52*51*50*49

= = 270725
4148! 2*x3%4

4 _
Csz =

a) A ={pOBHO TpPHU KapThl OJHOTO IIBETA}, T.€. UJIU 3 KpacHbIE KapThl 3 26 + 1 u€pHas u3
36 wiu HaoOopoT 3 uépHble + 1 KpacHasi.

ey 26 . 26:25-24
m_2.C26C26_2.m.26_52.T_135200
p =229 04994
T 270725

0) B={xors Obl nBe kapThl pa3Horo mBeta} [IoCKOIBKY I[BETa BCEroO JBa, TO COOBITHE
MIPOTUBOMIONIOKHO COOBITHIO B - Bce mBeTta oanHakoBbie (Bce 4 uépHbie U3 26 wiu Bce 4
KpacHble U3 26).

26! _, 26-25:24-23
41221 2:3:4

m=2-C3c =2 = 29900



m=n—m = 270725 — 29900 = 240825

240825

Orser: P(A) = 0.4994; P(B) = 0.8896.

3. KoHcynbpranusi mepen sk3aMEeHOM JOJDKHA HadaTbes mexay 11.00 u 12.00.
[IpenomaBaTens U CTYJIEHTHI 3a0bLIM YTOUHUTH BpeMsd. Eciiu mpenojaBatesib TpUXOIUT
MEPBLIM B YKa3aHHOE BPEMs, a CTYJICHTOB €II€ HET, TO IPEMNO01aBaTeNb KJIET CTY/ICHTOB HE
6onee 20 MmuHyT. ECNU k€ CTYAEHTHI IPUIILIA IEPBBIMH, TO OHHU XKIYT MPENOIaBaTelis He
6onee 15 munyT. HailTh BEpOSITHOCTh YKa3aHHOI'O B BAPUAHTE COOBITHSI.

Pemenue:
CoObITHE:

[IpenonaBaTens npuiiies NepBbIM, KOHCYJIbTallUsI Hayanack rnocie 11.20.

[lycth x - Bpems mpuxoja npenoaaBaTelis, Y — BpeMsl Ipuxoaa cTyAeHToB. [l
npocToThl Oyaem cunutath Bpems 11.00 HyneBoit Toukoit orcuéra Bpemenu. Toraa

x € [0,60],y € [0,60] (MuHyT)
Ecnu nmpenogasBarens OPUXOAUT HEPBBIM (Y > X), TO KOHCYIbTALUs] HAYMHAETCS TIPH
y—x<20=y<x+20

[Tpu 5TOM UTOOBI KOHCYIBTAIMS Havyanack nocie 11.20, T.e. CTyI€HThI JOIKHBI IPUIATH
nocie y = 20.

N3o0pazum obOnacte 3HaueHWi (X,y) Ha IUJIOCKOCTH, OTMETUM O0O0JIacTH,
COOTBETCTBYIOIIUE YCITOBUSIM:

y>x
y<x+20
y =20



Hcnonb3yeM reoMeTpuueckoe OnpeeeHe BEpPOITHOCTH Ha TUNIOCKOCTH:

_ 54
e}

Q - xBazpar [0, 60] x [0,60], A - 3amrTprxoBaHa Ha pPUCYHKE.

P_60-40—402_2
B 602 )

2
OtBeT: ~

4. Cuctema HaJIEKHOCTU COCTOUT U3 7 BJIEMEHTOB M MMEET CXEMY, M300paKeHHYIO Ha

pucynke. CoObitus Ai, i=1,7 ,— 0TKa3bI 2JIEMEHTOB 3a 3aJJaHHBIN POMEKYTOK BPEMEHH.

1) Beipasure uepes coObitust Ai coObITHS A 1 A, TAe A—O0TKa3 BCEil CUCTEMBI 3a 3aJaHHBIN
IPOMEXYTOK BPEMEHHU.
2) Cuuras, 4TO COOBITUS Ai HE3aBUCUMBI B COBOKYITHOCTH U UMEIOT BEpOsTHOCTH P(4i)=pi,

i=1,7 , BBIYMCIIUTE BEPOSTHOCTH COOBITHS A.

p1=0,4, p>=0,1, p3=0,3, p4=0,2, ps=0,6, ps= p7=0,3.

(6]
o

1 |— T 71
a1

Pemienne:
Briaenum B cucTeme MoJICUCTEMBbI KaK MOKA3aHO HA PUCYHKE:



2
— 3 4 5 —

1 [ 7

s | L |

D
1) CobpiTus B, C, D — 0TKka3 COOTBETCTBYIOIIUX MOJACUCTEM
B - A2A3
C = B+A4_ +A5 =A2A3 +A4, +A5
D=A+A4,

A — OTKa3 BCEU CUCTEMEI 3a 3aﬂaHHBH>i IMPOMCIKYTOK BPCMCHH.
A =A6'C'D =A6'(A2A3 +A4 +A5)'(A1 +A7)

[TpoTuBONONIOKHOE COOBITHE:

A=A, CD=Ag+C+D=Ag+A,A; + A, + A+ A, + A, =
=Ag+ Ay AAs A5+ Ay A = Ag+ Ay (A +43) A5 + Ay 4

2)
P(B) = P(4,)P(4;5) = 0.1- 0.3 = 0.03

P(O)=1-(1-PB))(1-P(4))(1—P(45)) =1-0.97-0.8-0.4 = 0.6896
P(D)=1-(1-P(A))(1-P(4,)) =1-0.6-0.7 = 0.58
P(A) = P(4g) - P(C) - P(D) = 0.3:0.6896 - 0.58 = 0.1199904

Ortser: P(A) = 0.1199904.

5. B nepBoii ypHe HaxoaaTcs S5 GeNbIX U 3 YEPHBIX 1IApOB, BO BTOPOH ypHE — 3 O€TIBIX U
3 yepHbIX mapoB. CHayvaa U3 MepBON ypHBI BO BTOPYIO NEpeKIaabIBaeTCs Hayray 4
rapa, 3aTeM TaKoe K€ YMCIIO IapOB TaK )K€ HAyTa]| MepeKIalbIBACTCS U3 BTOPOH YPHBI B

HEPBYIO.

a) OmpenenuTte BEpOSTHOCTh TOTO, YTO MOCTE BCKPBITUS MEPBOM YpHBI B Hell Oyner
CTOJIBKO € YEPHBIX IIAPOB, CKOJIBKO OBUIO 10 MPOBEICHUS OIBITA.



0) Ilocie BCKpbITHSI MEPBOW YpPHBI OKa3aJOCh, YTO B HEH CTOJBKO K€ OEJbIX IIapoB,
CKOJIbKO OBLIO /IO MPOBEJECHMS OMbITa. BhIYucinTe BEPOSTHOCTH TOrO, YTO MPHU STOM
YCIIOBUU U3 MEPBOM YPHBI BO BTOPYIO MEPETOKUIU 2 YEPHBIX 1IAPOB.

Pemenne:
Breném ciiegyromme runoTessl:

H; — u3 nepBO# ypHBI BO BTOPYIO MEPEIOKWIN [ YEPHBIX IIAPOB,;

= 8! _8*7*6*5_70
87 4141 2x3x4

c: 1
P(Hy) = — ;(B1 — ot ypHe 16 + 34,B0 2 — 01 76 + 3u4)

C: ™14
C3C5 3 . .
P(H,) =T=7;(B1—OI/IypH826+2‘{,B02—OI/I 66 + 44)
8
C3Cs _3 y .
P(H,) =F=;;(Bl—onypﬂe36+1q,302—0H56+5q)
8

4

C 1
P(H;) =C—i=ﬁ(31—oﬁypHe46+0q,B02—01>'146+6q)
8

Yo6exaeMcs, 4TO TUIOTE3bl 00Pa3yIOT MOJHYIO TPYIITY HECOBMECTHBIX COOBITUI

ZP(Hl-) ~1.

a) ITlyctb coObiTHE A — TOCTIE BCKPBITHS IEPBOI YPHBI B HEW OYJET CTOJIBKO K€ YEPHBIX
mapoB (3), CKOJIBKO OBLIO IO TPOBECHHUS OIbITa. TOraa Npy MepeKyiaaKe 2X mapoB B
IIEPBYIO YPHY BO BTOpOil ypHe 10 mapos.

, 100
107 18l =45
PAIHy) =<2 = L, peajHy) = S = 8.
c?, 15 c?, 15
czZ 2
P(A|H2) = CT = 5: P(A|H3) =0
10

Bocnonb3yemcst hopMyioii mosHOM BEPOSATHOCTH:

P(A) = ) P(H) - P(AIH)



PA) = 1 7+3 8+3 2 5

14 15 7 15 7 9 14
0) [IycTh coObITHE A — TTOCTIE BCKPBITHS MEPBOM YPHBI B HEM OYAET CTOJBKO kKe OeIbIX
1rapoB (5), CKoJIbKO OBLIO 10 TPOBEACHHUS ONbITa. Toraa mpu nepeKiiaake 2x mapos B

IIEPBYIO YPHY BO BTOpo# ypHe 10 mapos.

c: 2
P(A|H,) = P(A|H,) = 0; P(A|H,) = 2z 9
10
cick 8
P(A|H3) = = —,
( | 3) C%o 15

BeposiTHOCTH TOTO, UTO MPH 3TOM YCIOBHH W3 MEPBOW YPHBI BO BTOPYIO MEPETOKIIN 2
YEpHBIX MIAPOB MOKHO ONPENENUTh 1o popmyie baiteca:

P(H;) - P(A|H,)

3.2
7
791714 15

Otger: a) 1—54; 0) %

6. BeposiTHOCT nONaianus B Lesb npu 1r0060M u3 6 BeicTpesnos paBHa 0,9. Haitnure
BEPOSITHOCTh TOTO, YTO MPOU30M/IET:

a) PoBHO 4 nmonagaHui.

0) He Gonee 4 monagaHui.
B) He MeHee 4 nonagaHui.
r) Ot 1 no 4 nonaganuii.
Pemenue:

[To hopmyne bepHyIH BEpOSTHOCTh M YCIIEXOB B CEPUH U3 N UCTIBITAHUI ONPEICsieTCs
no gopmyre:

n!
m) = CMpMagn—m Ccm =

a) pOBHO 4 MonajaHuii;

6!
Py(4) = C20.9*-0.1%2 = ﬁ0'94 -0.12 =15-0.9*-0.01 = 0.098415



0) ITyctb coObiTHE A - HE OoJsiee 4 monaxaHui, Toraa
P(A) = Ps(o) + Ps(l) + Pe(z) + P6(3) + P6(4)

P;(0) = 0.1 = 0.000001
Ps(1) = €20.9-0.15 = 5.4-0.00001 = 0.000054
P,(2) = C20.9%-0.1* = 15 0.81 - 0.0001 = 0.001215
P,(3) = €30.9%-0.13 = 20 - 0.729 - 0.001 = 0.01458
P(4) = 0.000001 + 0.000054 + 0.001215 + 0.01458 + 0.098415 = 0.114265

B) He menee 4 momamanuii.
[TycTts cobbiTHE B - He MeHee 4 monagaHuid, Tora B — menee 4 nonaganuii
P(B) =1—P(B) = 1—Ps(0) — Po(1) — Ps(2) — Ps(3)
P(B) =1-0.000001 — 0.000054 — 0.001215 — 0.01458 = 0.98415
r) [Tycth cobbiTie B - 0T 1 10 4 onaganuii BKIIOYUTEILHO, TOTIA
P(B) = Ps(1) + Ps(2) + P5(3) + Ps(4)
P(B) = 0.000054 + 0.001215 + 0.01458 + 0.098415 = 0.114264

Otget: 2)0.098415;6)0.114265; B) 0.98415;1) 0.114264.

7. Omnpenenure BEPOSATHOCTH TOro, 4rto cpead 100 M3roTOBICHHBIX U3JETUN
OpaKOBaHHBIMU OKaXYTCS:

a) POBHO O U3JEIIHA.
0) He Oosiee 6 uznenui

€CJIM BEpOATHOCTh Opaka paBHa 0,04 u onpeaenuTe BEpOSITHOCTH Toro, uto cpeau 1000
M3TOTOBJICHHBIX U3JIEIHA OPaKOBAaHHBIMH OKaXKYTCSI

B) poBHO /0 u3aenuil.
r) oT 55 10 90 u3enuii
ecIii BEpOsITHOCTH Opaka paBHa 0,065

Pemienne:



a) [lockonbKy BeposITHOCTh «ycmexa» - Opaka mznenus p = 0.04 mocrarouHo maina, a
YKCIIO UCTIBITAHUH BEJIHMKO, TO Oy/AeM UCIoNb30BaTh popmyiy Ilyaccona:

AMe 4
Pn(m) =~ m| )
A =np.

Hrak, n = 100, p = 0.04, caenoBatenbHo, A = 4.
PoBHO 5 uzaenuii okaxxyTcst 6paKOBaHHBIMU:

5,—4
P100(5)= 5

0) A — OpakoBaHHBIMHU OKaXXyTCsl HE OoJiee 6 u3menui

~ 0.1563

P(A) = Pypo(0) + Pygo(1) + P1go(2) + P10 (3) + Pigo(4) + Pigo(5) + Pyge(6) =

=e* 1+4+42+43+44+45+46 _ 17 0.8893
- ¢ 20T T T 5 Tl T 9et T

B) Utak, n = 1000, p = 0.065, np = 65,npq = 60.775

[To dbopmyne Myaspa-Jlamnaca BEpOATHOCTh M YCIEXOB B CEPUU W3 N HUCIBITAHUU
ompesensercs 1no Gopmyie:

1 m—np
=Ly (22)
" \/npq(p Jnpq

L px%/2
N ad . IIpu aTOM cunTaem, 4To

@(—x) = @(x). 3Hayenust QyHKIUH HAXOIUM M3 TaOJIHII.

rae ¢(x) —uarerpansHas Gynkmus Jlamaca @ (x) =

1 (70—65

V60.775 \/60.775)  V60.775
r) Bocnonb3yemcsi uHterpanbHoil Teopemoit MyaBpa-Jlanaca (M — 4KCIIO yCHEXOB B

P1000(70) = 9(0.641) ~ 0.0417

cepuu U3 N UCIIBITAHUN):

P(a<m<b)—cb<b_np>—cb<a_np>
Jnpq Jnwa )’

rne  ®(x) — wunrerpansHas Qykius Jlamnaca P (x) = \/% foxe

~2*/2 4. Tlpn >TOM

cuntaeMm, 4to P(—x) = —P(x), [Ipu x > 5 npunumaem ®(x) =~ 0.5. 3nauenus GyHKIUH

HAXOIUM U3 Ta0IHLI.



90 — 65 55 — 65
)=

P(55<m<90) = CD(—
v60.775

Vv60.775

= ®(3.21) + ¢(1.28) = 0.49931 + 0.3997 = 0.89901 (89.901%)

) ~ ®(3.21) — d(~1.28) =

8. B nHabope 6 mapoB Oenoro npeta, 4 mapoB CHHEro W 6 mapoB KpacHoro mBerta. M3

Habopa ciydailHbIM 00pa3oMm 0e3 BO3BpallleHUs BBIHMMAOT S ImapoB. CiydaitHas

BeJIMYMHA ¢ — YHUCIIO BBIHYTHIX KpacHbBIX mapos. HaiiguTe:

a) Psx pacnipenenenust cirydaiiHON BEIMUUHBI €.

0) BeposiTHOCTh NOTaianus cIy4yaitHOM BEIMYUHBI ¢ B MHTEPBAJIBI

(2; 6), [2; 6); (2; 6], [2; 6].

B) Haiinnre pan pacnpeneieHus CIIy4alHBIX BEJINYUH
n=(7-8§%-10,u =15 - 68|
Pemenue:
¢ MOXeT npuHUMaTh 3HaueHue ot 0 110 5,
CeCig *
P =k)=—07F
Cis
Ci 161 4368
TR
Yucno crioco6os CXCy*:
k 0 1 2 3 4 5
ckeoyk 252 1260 1800 900 150 6
a) Psan pacnipenenenus ciy4aitHOW BETUYHHBI €.
'3 0 1 2 3 4 5
p 0,057692 0,288462 0,412088 0,206044 0,034341 0,001374

0) BeposTHOoCTh Momnaganust Ciy4aitHOM BETMYMHBI ¢ B UHTEPBAJIbI

P(€(2;6)=P(E=3)+P(=4)+P(=5) = 0241758

P(é€e[2;6)) =P(E=2)+P(E=3)+P(E=4)+P(=5)=0.653846

P(¢€ (2;6]) =P(§=3)+P(¢=4)+P(¢=5) = 0.241758

P(s€[2; 6]) = P(§=2) + P(§ =3) + P(£ = 4) + P(¢ = 5) = 0.653846



B) Psyt pacnpenenenns caydaitnbix Bemmuun 1 = (7 — §)2 — 10, u = |&3 — 6&2|

Beraucnum 3HaueHus CJ'IyLIaI\/'IHI)IX BCJIMYMH 1) U U.

& 0 1 2 3 4 5
Ui 39 26 15 6 -1 -6
U 0 5 16 27 32 25
p | 0,057692 | 0,288462 | 0,412088 | 0,206044 | 0,034341 | 0,001374

CocTtaBuM psll pacupeiesieHust ) U [, YIOPSAOYMB 3HAUCHUS! CIIyYaWHBIX BEJIMYUH I10
BO3PAaCTaHUIO U, €CIIA HA0, CKIaJbIBast BEPOSITHOCTH MPH OJIMHAKOBBIX 3HAUYCHUSX:

n 6 -1 6 15 26 39
p | 0,001374 | 0,034341 | 0,206044 | 0,412088 | 0,288462 | 0,057692

0 5 16 25 27 32
p | 0,057692 | 0,288462 | 0,412088 | 0,001374 | 0,206044 | 0,034341

9. HenpepbiBHas citydaiiHas BennunuHa ¢ UMEET IJIOTHOCTH pactipeaenienus p(x).

_(A2-x)3  —2<x<2
pf(x)_{o, x < =2, x>2°

Haiinure: a) Koncranty 4

[To ycmoBrIO HOpMHUPOBKH

+0o0
jp(x)dle
2
2 —x)*4° 1
Af(Z—x)3dx=—Au =644 = A = —
4 64
) -2
2 —x)3
( ) —ZSxSZ_

pe(x) ={" 64
0, x < =2, x> 2

0) OYHKIUIO paclipeieleHns CIIy9ailHOM BETMYUHBI ¢ U MIOCTPOMTE ee rpaduk.

Haiiném yHkIuto pacnpeaeneHus:

1 2 -0 256— (2 —x)*
Fo)=— | (2=x)3dx=—— 22| = -
(=5 f( x) dx 256 |_, 256 '
_2 -




(2 —x)*
Fe(x) =41 - x € (—2,2
13 T ( ]
1, x> 2
F(X)
—: 3 1 I2 3
X
B) Bpruncnure QyHKIHIO pacupeaeeHus U TUIOTHOCTh pacnpeneneHus Ciay4anHOu

BenmunHel ) = 2(6 + 1)3 + 2.

Fn(y)=P(n<y)=P(2(f+1)3+2<y)=P((€+1)3 <25)=

=p E< y ——1

( 0, y <
4

s[y—2
E,(y) = { (3_ yT)

1 —
256 ’
\ 1, y > 56

y € (0,56]

p,(¥) = F', ()
( 0, y<0

3
y—2(5_3ly—2
pn(y)=< 2 2




r) Beruncanre GyHKIMIO pacnpenesnieHus ¥ MIOTHOCTh PACIIPENENICHUsT  CIy4aillHOM
Beauuubel ) = 2(6 — 1)% + 2

201
151

2(x-1)%2 10

() = p: (@) )

y=2(x-1)>*+2, x=g@)=1+ 312;2
9o =2
SN -2

x=-2=y =20, x=0=>=>y=4 x=1=y=2, x=2=>y=4

[l —1<x <2,y €(2;4):

(-85 (-1 o

= + =
Py (¥) e e NoEy
_\/§(3y—4)_
256,y — 2

[Mpu y € (4; 20):

1
pn(y):6_ 2—11-



( 0, yé(220)

23y —4
—\2/;2 y—;, y €(2,4]
pn(y)=< Y 3
V2 y—2
—| 1+ [— | ,y € (4,20)
(256,/y — 2 2

Tpu y € (2, 4]:

y

F():fmd _V2y -2
e J 256,y =2 Y128 )y =2

1
F,(4) = —
() =15

[Tpu y € (4,20]:

_1or 1o P22 =1
- § 2 | 256
( 0, y <2
V2y(y — 2) Je 4]
128,y -2’ ’
= 4
E,(y) = 1 ( y_2>
1+ [~
1— , € (4,20
TE y € ( ]
L 1, y>20

10. B ycnoBusix 3amauu 8 BeiOuparoT m = 5 mapos. (B nHabope 6 mapos 6enoro 1sera, 4
IIapOB CHMHEro U 6 mapoB KpacHOTo 1BeTa). [lycTh ¢ unciio BRIHYTHIX OeNbIX HIApOB, a
qyepe3 1) — KPacHBIX.

Haiigure:
a) COBMECTHOE pacrpe/ielieHue CIIy4ailHbIX BeIHUrH ¢ U 1) (PSA pactpeaeneHus).

¢ MOKeT MpuHUMATh 3HaueHue ot 0 10 5, 17 MoxkeT npuHUMaTh 3HadeHue ot 0 1o 5. Beero
16 mapoB, u3zBiIeKaem S.



cEceey™m 6!
PE=kn=m)= s C2 = —— = 4368
Yuciio crnocodoB Cé‘ anCf_k_m:
k\ m 0 1 2 3 4 5
0 6 60 120 60 6
1 6 144 540 480 90
2 60 540 900 300
3 120 480 300
4 60 90
5 6
CoBMecTHOE pacripe/ieiicHUue CITydyaiHbIX BETUYHH & U 7]
E\n 0 1 2 3 4 5 Cymma
0 0,001374 | 0,013736 | 0,027473 | 0,013736 | 0,001374 | 0,057692
1| 0,001374 | 0,032967 | 0,123626 | 0,10989 | 0,020604 0,288462
2| 0,013736 | 0,123626 | 0,206044 | 0,068681 0,412088
3| 0,027473 | 0,10989 | 0,068681 0,206044
4| 0,013736 | 0,020604 0,034341
5| 0,001374 0,001374
Cymma | 0,057692 | 0,288462 | 0,412088 | 0,206044 | 0,034341 | 0,001374 1
0) Psapl pactipeiesieHns CrydaifHbIX BEJIMYUH & U 7).
& 0 1 2 3 4 5
P(&) |0,057692308 | 0,288462 | 0,412088 | 0,206044 | 0,034341 | 0,001374
n 0 1 2 3 4 5
P(n) 0,057692 | 0,288462 | 0,412088 | 0,206044 | 0,034341 | 0,001374

B) YCJOBHBIE pacmpelesieHus] CIy4ailHOW BeIMYMHBI ¢ TMPHU YCIOBUU 1), CIyYalHOU
BEJIMYMHEI 1) TIPU YCIIOBUU &, POBEPUTH CIydaliHbIC BEIMYMHBI HA HE3aBHCHUMOCTh

Y cnoBHBIE pacnipeieIeHUs:

P(§ = kln =m) =

_PE=kn=m)

P(n =m)

Venosublii 3akon pacnpenenenus P (€ = k|n = 0):




¢ P
0,02381
0,238095

0,47619
0,238095
0,02381

G| W|IN (-

Cymma 1

VYcnoBHbIi 3ak0H pactpenenenus P(¢& = k|n = 1):

¢ P
0,004762
0,114286

0,428571
0,380952
0,071429
Cymma 1
VcnoBHEIM 3aK0H pacnpenenenus P(¢E = k|n = 2):

¢ P
0,033333
0,3
0,5
0,166667

Cymma 1

HPIWIN|ERL|O

w N |- O

VYcnoBublit 3akon pacnpeneneaus P (€ = k|n = 3):

& P
0 0,133333
0,533333
2 0,333333
Cymma 1

VcnoBHIM 3aKk0H pacnpenenenus P(¢E = k|n = 4):

& P
0 0,4
1 0,6
Cymma I

VYcnoBublii 3akon pacnpeneneaus P(E = 0ln =5) = 1.

P =kn=m)

POy=mlf = k) = =20




Venosuelii 3akon pacnpenenenus P(n = m|é = 0):

TI 1 2 3 4 5 Cymma
p 0,02381 | 0,238095 | 0,47619 | 0,238095 | 0,02381 1

VYcnoBHbI 3ak0H pactpenenenus P(n = m|é = 1):

P 0,004762 | 0,114286 | 0,428571 | 0,380952 | 0,071429 1

VcioBHEIM 3aK0H pacnpenenenus P(n = m|é = 2):

n 0 1 2 3 Cymma
P 0,033333 0,3 0,5 0,166667 1

VcnoBHEIM 3aKkoH pacnpenenenus P(n = m|é = 3):

n 0 1 2 Cymma
P 0,133333 | 0,533333 | 0,333333 1

VcnoBHEIM 3aK0H pacnpeneneaus P(n = m|é = 4):

n 0 1 Cymma
P 0,4 0,6 1

VYcnoBublit 3akon pactpeneneaus P(n = 0|1& =5) = 1.
JI1s HE3aBMCUMBIX CIYYaiHbIX BETHYMH

PE=xn=y) =P =x)P(n=y)
Harnpumep

144

P(f=1ﬂ]=1)=m

144
P(¢=1P(n =1) = 0.288462 - 0.288462 = 0.08321 # _—

PaBsencrtBo
P(&=1n=1)=P(& =1)P(n =1) — HeBepHO
CnenoBaTenbHO, ¢ U 7] 3aBUCHUMBL.

r) 3HaueHus IByMepHOH QyHKIMHU pacnpenenenus Fg, (x, y)B 3a1aHHBIX Toukax (X,y) =
(7;3),(2;5), (44,

Fep(7,3) = P(E <7,m<3)=P(n <3)=0.057692 + 0.288462 + 0.412088 ~



Fey(2,5) =P(E<2,n<5)=P(E=0n=1)++PE=0n=4)+

+P(¢ = 1,n = D+--+P¢= 1,n= 4) = 0.34478

~ 0.758242

Fen(4,4) =P(E<4,m<4)=1-2-(0.013736 + 0.001374 + 0.020604) ~ 0.928571

1) Psan pacnipenencHus HOBO# cIyJaiiHON BenuuuHbl U = |&2 — n?|

CocraBum TabIMIly 3HAUEHHUH CIIy4allHON BETUUYUHBI U

$\n 0 1 2 3 4 5
0 1 4 9 16 25
1] 1 0 3 8 15
2 4 3 0 5
3| 9 8 5
4| 16 15
5 25

,Z[anee onpeacisicM COOTBCTCTBYIOIIME BCPOATHOCTH, CKIIAAbIBAsA BCPOATHOCTHU IIPH

OJWHAKOBBIX 3HAUCHUAX U.

M 0 1 3 4 5 8 9 15
P(p) | 0239011 | 0,002747 |0,247253 | 0,027473 | 0,137363 | 0,21978 | 0,054945 | 0,041209
U 16 25

P(p) | 0027473 | 0,002747

e) Psn pactipenenenust HOBOM IByMEPHOM TUCKPETHOM CIIy4aiiHOM BEMYHMHBI (U1, U2)

 =2-=2M =8,y =n—2(§—2)

CocraBuM TabIMIly 3HAUCHHUM CIIy4allHON BEJTUUMHBI [

E\n 0 1 2 3 4 5
0 0 2 -4 -6 -8
1 4 2 0 -2 -4
2 6 4 2 0
3 8 6 4
4 10 8
5 12

Jlanee omnpenensieM COOTBETCTBYIOIIUE BEPOATHOCTH, CKIIAJABIBAasi BEPOSATHOCTH IIpU

OJJMHAKOBBIX 3HAYCHUAX U.




1y 8 -6 -4 -2 0 2 4
P(H) 0,001373626 | 0,013736 | 0,048077 | 0,123626 | 0,193681 | 0,239011 | 0,193681
1y 6 8 10 12
P(#) 0,123626 0,048077 | 0,013736 | 0,001374
CocraBuM TabIUIlY 3HAYCHUH CITYIaliHOW BETUYHHBI [
E\n 0 1 2 3 4 5
0 5 6 7 8 9
1 2 3 4 5 6
2 0 1 2 3
3 -2 -1 0
4 -4 -3
5 -6

,Z[anee onpeacisicM COOTBCTCTBYIOIIMEC BCPOATHOCTH, CKIIAAbIBAsA BCPOATHOCTHU IIPH

OJWHAKOBBIX 3HAUCHUAX U.

Uo -6 -4 -3 -2 -1 0 1 2
P(M) 0,001374 0,013736 | 0,020604 | 0,027473 | 0,10989 | 0,082418 | 0,123626 | 0,207418
1, 3 4 5 6 7 8 9
P(‘u) 0,101648 0,123626 | 0,111264 | 0,034341 | 0,027473 | 0,013736 | 0,001374
CoBMecTHOE pacnpeiesieHHe CydalHbIX BETUYHH [y U U,
1y \ iy 6 -4 3 2 -1 0 1 2
-8
-6
-4
2
0
2 0,206044
4 0,068681 | 0,123626 | 0,001374
6 0,10989 | 0,013736
8 0,020604 | 0,027473
10 0,013736
12 | 0,001374
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0,001374

0,013736

0,020604

0,027473

0,10989

0,013736

0,068681

0,123626

0,001374

0,032967

11. B derwlpexyroibHUK ¢ BepumHamu B Ttoukax (3;2),(3;7),(6;7),(6;2) B
COOTBETCTBHMH C IPUHLUIIOM F'€OMETPUUECKON BEPOATHOCTH TafaeT yactuua. [ycts & un

- KOOPIMHATHI IO OCU X U Y TOYKH MaJCHUS YaCTHULIBI.

Hannure:

a) CoBMecTHYIO (yHKIHIO pacmpeneneHus Fg,(x,y) ciydaiinoii semuumusl (§,7) u

COBMECTHYIO IUIOTHOCTh pacupeiesieHus ciydainoi seanaunsl (€,1).

[TockompKy mmiomane mpsiMoyrojibHuka (kBagpara) D paBHa 25, TO COBMECTHAS

INIOTHOCTD PpaCIIpCACICHUA UMECT BU/

LT

()

LS B e L e e E

1
— . (x,y) €D
pey(x,y) = {25 ) €D

0,(x,y)e&D




x y x y
1 -1y -
Fey(x,y) = fdxfpgn(x,y)dy=gf f -& )(y ),(x,y) €D
1 1 1

(x-Dy -1
25
Fey(x, ) =4 —x; , (1 <x<6)A(y > 6)

(ygl),(x>6)/\(1<yg6)

\ 1,  (x>6)A(y>6)

,(x,y) €D

6) OnHOMEpHBIC TUIOTHOCTH U (YHKITMH pacTpeAeTIeHIsI CyJailHbIX BETHYrH & 1 7).

6

1 1
pe(x) =fpgn(x,y)dy=ﬁf1dy=§
1

1

1

0 X ¢ [1; 6]

X

-1
Fg(x)=Jpg(x)dx=xT,1<xS6

1

0, x<1
x—1
Fe(x) = c 1<x<6
1, x>6

6

1 1
Py () =fpfn(x,y)dx=ﬁf1dy=§
1

1

1
py(y) = { 'y €11;6]
0,y € [1;6]

y

y
Fn(J’)=an(y)dY=T, 1<y<6

1



0, y<1
-1
E,(y) = yT 1<y<6

1, y>6

B) VYCIIOBHblE (YHKIIMM pacHpeneseHUus] U YCIOBHbIE IUIOTHOCTH paclpeiesieHus
CIIy9aifHOW BEIMYMHBI ¢ TIPU YCIOBHH 7], U CIly4allHOW BEJIMYWHBI 7] TIPH YCIOBUH .
[TpoBepbTe, OyayT U 3TU CllydaliHble BETMYMHBI HE3aBUCUMBIMU

VYcioBHasI IIIOTHOCTB PACHpPEIEICHUS

pen(,y) 1
(x|]y) =————=—=npu (x,y) €D
pe(x|y 2, () c 1P (x,y)
yCJIOBHaH IIJIOTHOCTH pacnpez[eneHI/m
pfn ('xl Y) 1
(ylx) =————=—-npu (x,y) €D
Py (y e (0 z 1P (x,y)

I[J'I?I HC3aBUCHUMBIX CJ'Iy‘—I&ﬁHBIX BCJIMYHUH OOJI?’KHO BBIITOJIHATHCA paBeHCTBOZ
pe(x|y) = ps(x) — BepHO

CJICI[OBaTCJIBHO, cnyqaﬁHLIe BCJINYHHBI HC3aBHUCHUMBEI. YcnoBHEBIE (bYHKI_[I/II/I
pacopeaciIcHuda CoBnagaroT ¢ OTHOMCPHBIMU

0, x<1
-1
FGly) =12, 1<x<6;
1, x>6
0, y<1
-1
Fn<y|x>={yT, 1<y<6
L 1, y>6
r) 3HaueHre (QYHKIUU paclpeleeHus CiydailHoW BenuyuHbl U = —3¢& + 41 B TOuke

z =4,

4=-3x+4y=y=1+0.75x



(%]

y =1+ 0.75x, y(3) = 3.25;, y(6) =5.5

4430 S 125+35
FH(4)=P(—3€+417<4)=P(17< 7 )=?D= 215 = 0.475

12. CoBMecTHas LIOTHOCTh pacHpe/ieIeHus CTydaitHbIX BeanunH ¢ 1 7) 3a71aHa GopMyIoi
Pen(x,y) = C(2x* + 3y), (x,y) €D,

rae o6macts D = {(x;y):x =9,y = 0, y = 2v/x}.

Haitnure:

a) Ilocrosinnyto C.

I1o 3aKkOHY HOPMUPOBKHU

ff Pen(x, y)dxdy = 1,
D



2vx 9
dx = C.[ (6x + 4x?V/x)dx =
0

0

9 2+x 9 3y2
f dxf C(2x? +3y)dy = Cj <2x2y + —)
0 0 0 2

9

8x3x 19197
=C|3x%+ = C
7 7
0
= 7
19197
0) 3HaueHus JBYMEPHOM (QyHKuMM pacnpenenenus Fg,(X,y) B 3alaHHBIX TOYKax
(x,y) = (82)
by —
._1-
2afx

2

2 8
Fr (8;2) =P(§ <8,1n<2) =f0 dy_szgn(x,y) dx =
4

7 2 8 7 22x3
dy | (2x% + 3y)dx = f 3
foyfy;(x+y)x 191970<3+yx)

~ 19197

* 15277

= ~ (0.2657.
0 57591

3y* 71024
12y2 — Y Y 4
19197 16 672 3

B) OtHOMEpHBIE TUNIOTHOCTH U QYHKIIHMH pacTIpeCTCHHS CyJalHbIX BETHYUH ¢ U 7).



2vx 2vx WE

7 3y
pf(x)_j Pen (6 y) dy = 19197J (2x* +3y)dy = 19197(2"”7)0
0

_ 14x(2xvx + 3)
B 19197

14x(2xvx + 3)
P00 ={" 19197 * €10
0, x&[0;9]

X

f(ZxZ\/— +3x) dx =

0

x?(8xvx + 21)
19197

14 <8x3\/§ 3x2>x_

Fe(x) = 9197\ 12 T2

19197

0, x<0

2
Fr(x) =12 (Sx&“l), 0<x<9
19197

1, x>9

g cinydailHOW BEJTMYUHBL V-

9

9 9
0 = [ Py j22+3)d A P |

y2 y? y
4

4
7 3y y°
=— (279 -2 -2 +4
19197( Yo 9T 86)

7 (279 -3 Y L 4g6).ye0:6
p,() =419197\“"Y " 2 " 96 'y €10;6]

0, y & [0; 6]

y

E,(y) = f P, () dy =

0

19197

Y 6
y
27y —=——"—+486 |d
o7 | (279255408 -

7 (27 3y* vy’ Y 7 (27 3yt vy’
= Ly 2 Lugey)| = e S AN ST
19197< 2”7 T 16 672 V)|, 19197\ 27 T 16 672 Y




( 0, y<0

7 (27 3yt y7
Fn(y)=i <—YZ—L—y—+486y>,O<yS6

19197\ 2 16 672
1, y>6

r) YcioBHble (YHKUMM paclpeleNeHuss U YCIOBHbIE IUIOTHOCTH paclpeleleHus
CIIy4ailHOW BENWYHMHBI ¢ TPU YCIOBHH 1) , U CIy4allHOUN BEJIMYUHBI 7) TIPU YCJIOBHH & .
[IpoBepbTe, OYAYT U 3TU CIy4yalHbIE BETUYNHBI HE3aBUCUMBIMU

YcioBHas INIOTHOCTD PacIpCaciICHUA

pe(x|y) = %
o (222 + 3y) 2x2 + 3
pe(xly) = 7 L1y 3y3 6 = 3y° y}el mpu (x,y) €D
5157 (27y -5t 486) 27y — = —5¢ + 486
VYcioBHAag MIIOTHOCTD PacpCaciIICHUA
py(yl) = —pj;(’;)y )

7
19197 (sz + 3}}) _ 2x2% + 3_’)/

p,,(ylx) - 14x(2x\/§ + 3) B 2x(2x\/§ + 3)
19197

npu (x,y) €D

I[J'IH HC3aBUCHUMBIX Cﬂyqaf/iHI)IX BCJIIMYHUH OOJI’)KHO BBIITOJIHATBHCA paBCHCTBOZ
pe(x|y) = pe(x) — HeBepHO

CiienoBaTenbHO, CI1yYailHbIE BEIMYUHBI 3aBUCHUMBI.

X

3
1 x (2% + 3yx)
Fe(xly) = 57 58 (2x% + 3y) dx = T
27y — =4~ — g t 4865 27y — =4~ —gg + 486
32x(2x%*+9
( 2 npu (x,y) €D

T 2592y — 72y% — y© + 46656



3y2) Y
2 A
(2" YT),  yax? +3y)

2x(2xvx +3)  4x(2xvx + 3)

2x% + 3y
= npu (x,y) €D

B lx) = f 2x(2xVx + 3)dy B

0

1) Beramciure BepostHOCTh nonaganus BekTopa (€,1) B TPEYrOIbHHMK C BEPIIUHAMH B
toukax (1;0), (3;4), (6;0). (3ammcatn HHTErpall, paccTaBUThH TpeIeIbl

HHTCIPUPOBAHUSA, CHUTATb HHTCI'PAJI - HC HaIIO)

i

2

| ]

X

CTOpOHBI TPEYTOJIBHUKA:
ot (1;0) mo (3;4) ;y = 2x — 2

V5

3
2x—2=2\/§=>x1=§+ > ~ 2.618

4x
ot (3;4) 1o (6;0);y = —?+8;

4x 57 3v105

~ 3.282

(2x2 + 3y)

19197
57 3105 E

3.5
p=—_ F+7d fzx_2(22+3)d+ ’ jg P (2 +3y)dy+
IECICIZ A N RGN TTTT) - I Bl N

7 6 —4%+8
2
+19197f5_7_3mdxf0 (2x* + 3y) dy

8 8



) 3nauenne (yHxkuuu pacnpeneneHus F,(z) HOBOH CIy4alHOM BENMYUHBI [L = 1] —

0.25(¢ — 4)? B Touke z = 1. (3amucarh HHTErPajl, PACCTABHTE IPEEIbl HHTETPHPOBAHMS,
CUUTATh UHTETPAJ - HE HAJIO0)

E,(1) = P(1—0.25(§ —4)2 < 1) = P(n < 1+ 0.25(§ — 4)?)

e
4—

1+0.25. (=)

Al

X

x —4)?
y = 1+%= 2+/x = x; =~ 1.55525; x, ~ 8.3765

7 X2 2\/}
E(1)=1- d 2x2 4+ 3y)d
(1) 19197jx1 xjH(x_f)z( x? + 3y) dy




