13. U3 nabopa (B ycnoBusix 3amaun 10) Haymauy usBiekaercss m = 5 mapoB (6e3
BO3BparteHus). (7 6emoro 1Beta, 4 mapa cuHero u 6 mapoB KpacHoro nseta). [lycts &
YHCIIO BRIHYTBHIX KPACHBIX IIIAPOB, A 7] — YUCIIO BBIHYTHIX OCJBIX IIAPOB.

Hatigure:
a) CoBMeCTHOE pacrpe/ieieHle CIydyaHbIX BeJTUYUH ¢ U 1) (PS pacrpeieNieHus).

¢ MoxeT npuHUMaTh 3HadeHue ot 0 10 5,  MoxeT npuHuMaTh 3HadeHue ot 0 10 5. Beero

17 mapoB, u3Biekaem 3.

ckcmeyk—m 7!
PEl=kn=m)= ; Co, = —— = 6188
(§=kn=m) cs, 7 = 51121
Yucno crioco6os CXCIMCy~k—m:
k\ m 0 1 2 3 4 5
0 7 84 210 140 21
1 6 168 756 840 210
2 60 630 1260 525
3 120 560 420
4 60 105
5 6
CoBMecTHOE pacripeiesieHUue CIIyYalHbIX BEJIMYUH & U 1)
¢\ 0 1 2 3 4 5 Cymma
0 0,001131 | 0,013575 | 0,033937 | 0,022624 | 0,003394 | 0,074661
1 0,00097 | 0,027149 | 0,122172 | 0,135747 | 0,033937 0,319974
2 | 0,009696 0,10181 | 0,20362 | 0,084842 0,399968
3| 0,019392 | 0,090498 | 0,067873 0,177763
4 | 0,009696 | 0,016968 0,026665
5 0,00097 0,00097
Cymma | 0,040724 | 0,237557 | 0,40724 | 0,254525 | 0,056561 | 0,003394 1
0) Psiapl pactipenenenus CiryqaiiHbIX BEIMYHH & H 1.
f 0 1 2 3 4 5
P(E) 0,074661 | 0,319974 | 0,399968 | 0,177763 | 0,026665 | 0,000970
n 0 1 2 3 4 5
P(n) 0,040724 | 0,237557 | 0,40724 | 0,254525 | 0,056561 | 0,003394

B) YCIOBHBIC paclpeleficHUs CIy4yalHOW BENMYMHBI ¢ TIPU YCJIOBUHU 7], CIy4YalHOU
BEJIMYMHBI 1) TIPU YCJIOBUU &, POBEPUTDH CIydailHbIe BEIMYMHBI HA HE3aBUCUMOCTh




YcinoBHbBIE pacIpeaciICHUA:

P(E =k =
(e = kin = m) = 2T

VYcnoBHslii 3akoH pacnpenenenus P(¢é = k|n = 0):

$

P

1/42

5/21

10/21

5/21

i wWN |-

1/42

Cymma

1

YcnoBHslii 3akoH pacnpenenenus P(¢& = k|n = 1):

& P
0 1/210
1 4/35
2 3/7
3 8/21
4 1/14
Cymma i

VYcnoBHslii 3akoH pacnpenenenus P(¢ = k|n = 2):

& P
0 1/30
1 3/10
2 1/2
3 1/6
Cymma 1

VYcnoBHslii 3akoH pacnpenenenus P(¢é = k|n = 3):

& P
0 2/15
1 8/15
2 1/3
Cymma il

VYcnoBHbIi 3ak0oH pactpenenenus P (€ = k|n = 4):

Cymma

& P
0 2/5
1 3/5
1




VcnoBHbIH 3ak0oH pactpenenenus P(E = 0|n =5) = 1.

P =kn=m)
Pn=m|§ =k) =
! PE=K)
YcnoBHbIi 3ak0H pacnpenenenus P(n = m|é = 0):
n 1 2 3 4 5| Cymma
P 1/66 2/11 5/11 10/33 1/22 1
VYcnoBHbIH 3ak0H pactpenenerus P(n = m|é = 1):
P 1/330 14/165 21/55 14/33 7/66 1
YcnoBHbIM 3ak0H pacnpenenenus P(n = m|é = 2):
n 0 1 2 3 Cymma
P 4/165 14/55 28/55 7/33 1

YcnoBHbI# 3ak0H pacnpenenenus P(n = m|é = 3):

n

0

1

2

Cymma

P

6/55

28/55

21/55

1

VYcnoBHbI 3ak0H pacnpenenenus P(n = m|é = 4):

n

0

1

Cymma

P

4/11

7/11

1

VYcnoBHbI 3ak0H pacnpenenenust P(n = m|é =5) =1

J1J1st He3aBUCUMBIX CITy4YallHBIX BEJIUYUH
PE=xn=y) =P =x)P(n =)
Hanpumep
P=0n=0)=0
P(&=0)P(n=0)=0,074661-0,040724 + 0
PaBenctBo
P(¢=0,n=0)=P(& =0)P(n =0)— HeBepHO

CrnenoBatenbHO, & U 1) 3aBUCHMBI.

r) 3HaueHus AByMepHOH QyHKIMK pacnpenenenus Fg, (X, y)B 3a1aHHbIX Toukax (X,y) =
(8;4),(3;7),(3;2),



Fey3,7) =P <3)=PE=0+PE=D+P(E=2)=

n) Psapa pacnpeneneHus HOBOW Ciy4ailHOM BETMYMHBI (L = Sin

Fen(8,4) =P(§ <8 <4)=P(n<4) =

Fep(3,2) =P(E<3,n<2)=

5817

6188

4917
6188

7+6+168+60+630 871

6188

CocTaBuM TabIUIy 3HAYCHUN CITy4aiiHOM BETUYUHBI U

%f + cosmn

"~ 6188

$\n

0

4 5

OR[N |KF

ROk N

v |wiN (- O

2

Jlanee ompenensieM COOTBETCTBYIOIIME BEPOSITHOCTH, CKIAJbIBas BEPOSTHOCTU MpU

OJNHAKOBBIX 3HAUCHUAX [L:

U

-2

-1

0

1

2

P(w)

20/221

107/442

1/4

197/760

55/348

e) Psan pacnipenenenust HOBOM IByMEpHOM JUCKPETHOM CIIydyaiHOW BETUYUHBI (U1; U2)

Uy =28 —=3n,u, =n—2§

CocTaBuM TabIUIYy 3HAYCHHUN CITyYaiiHON BETUYHUHBI [y :

E\n 0 1 2 3 4 5
0 3 -6 -9 -12 -15
1 2 -1 -4 -7 -10
2 4 1 -2 5
3 6 0
4 8
5 10

I[anee onpcacisicM COOTBCTCTBYIOINHUC BCPOATHOCTH, CKIIaAbIBasd BCPOATHOCTHU IIPH

OJHNHAKOBBIX 3HAUCHUAX X

1 15 12 210 9 7 6 5 4 3
P(‘u) 0,003393665 | 0,022624 | 0,033937 | 0,033937 | 0,135747 | 0,013575 | 0,084842 | 0,122172 | 0,001131
1 2 1 0 1| 2 3 4 5 6
P(‘u) 0,20362 | 0,027149 | 0,067873 | 0,10181 | 0,00097 | 0,090498 | 0,009696 | 0,016968 | 0,019392
251 8 10
P(1)| 000969 | 0,00097




CocraBuM TabNIUIly 3HAYCHHUM CITy4yallHON BEJIMUUHBI [y :

E\n 0 1 2 3 4
0 1 2 3 4
1 -2 -1 0 1 2
2 -4 -3 -2 -1
3 -6 -5 -4
4 -8 -7
5 -10

I[anee onpcacisicM COOTBCTCTBYIOINHUC BCPOATHOCTH, CKIIaAbIBasd BCPOATHOCTHU IIPH

OJMHAKOBBIX 3HAUCHUAX X

-10

-8

-7

-6

-5

-4

-3

-2

-1

0,000969619

0,009696

0,016968

0,013575

0,084842

0,077569

0,10181

0,20459

0,111991

0

1

2

3

4

5

0,122

172

0,136878

0,047511

0,033937

0,022624

0,003394

CoBMeCTHOE pacrpe/ieICHUE CIIyYalHbIX BEIUYUH [y U U,

py \ Uy

-10

-8

-7

-6

-15

-12

-10

0,20362

0,067873

0,10181

0,00097

0,090498

0,009696

0,016968

0,019392

oo |h|lwWw|(N|RL|O

0,009696

[EEN
o

0,00097

[TponomkeHue TabIUIIBI CIIpaBa:




Ui\ Uy -1 0 1 2 3 4 5
-15 0,003394

-12 0,022624

-10 0,033937

-9 0,033937

-7 0,135747

-6 0,013575

-5 | 0,084842

-4 0,122172

-3 0,001131

-1 0,027149

oV~ WIN|(FL|O

[y
o

14. B uerbipexyrompHuk ¢ BepmuHamu B Toukax (0;2),(0;6),(4;2),(4;6) B
COOTBETCTBHH C IMTPUHIIUIIOM FCOMETPHUECKON BEPOSITHOCTH MaaaeT yactuma. Ilycts & u n
- KOOPAUHATHI IO OCU X U Y TOYKH NaJCHHS YaCTHULIBL.

Havigure:

a) CoBmecTHyl0 (yHKIMIO pacnpenenenus Fg,(x,y) ciyuaiinoit semuumnnl (§,7) u

COBMECTHYIO IJIOTHOCTh pacrpeeeHust CirydaitHoi Benuaunsl (&, 7).

-Aﬂ --------------------------- +——6
: |
2| |
g !
5 i
. S—— e poostoa
+ : ’ 3
-1 0 1 2 3 4 3

Bcero umeem 5 pasnuuHbix o0aacTeil.



O6mactp 1: (x < 0)uau (y < 2):

Ilepeceuenus ¢ 4eTHIPEXYTONLHUKOM HET, Fep(x,y) = 0.
Oo6nacts 2: (x,y) € D:

f

------ 1.’!'6
—————— >ttt
-1 1D 1 IJ 3 4 3

x ¥

1
Fep (x,y) = —Dj J dxdy
0 2

Sp = 16 — nowa b 06J1aCTH.

x y
1 _x(y—2)
Fg,,(x,y)—16jdxfdy— TR
0 2

Oo6nacth 3: (0 < x < 4)u(y > 6):



-1 ] 1 2 3 4 3

1 x 6
Fen(x,y) =gjfdxdy

0 2
X 6

1
16

SR

Fep(x,y) = dx | dy =

0 2

O6nacts 4: (x > 4Hu(2 <y < 6):

i

4 y

1 y—2

an(x,y) —1—6fdxfdy —T.
0 2

O6xactp 5: (x > 4)u(y > 6):



-1 0 1 2 3 4 3

1 4 6 1 4 6
Fg,,(x,y)=—fjdxdy——fjdxdy=1.
S, 16
0 2 0 2

(0, (x < 0)nmu (y<2)
x(y —2)
BRI (x,y) €D

(0<x<4)u(y>6)

X
Fep(x,y) =< 7

4
1

,(x>4)u(2<y<6)
(x> 4)u(y > 6)

\

[TockonbKy TUIOMIaNb YETHIPEXYToibHUKA D paBHa 16, M TOYKHU pacrpeneicHbl B
COOTBETCTBUU C NMPUHLHUIIOM I'€OMETPUYECKON BEPOSTHOCTH TO COBMECTHAs MJIOTHOCTH
pacnpeieneHHsl IMEET paBHOMEPHOE pacIipeiesieHue BHYTpHU D:

1
pfn(x y) { (x y) € D
0,(x,y)e&D

0) OnHOMEpHBIE IIIOTHOCTU M (DYHKITUU pacIipeiesieHus CIIy4ailHbIX BEIUYUH & U 7).

6

1 : 1
P00 = [ peyCun ay = 5¢ [ 1ay =5

2

pe(x) = {Z'x €10:4]
0,x & [0; 4]

X

Fg(x)=jpg(x)dx=§, 0<x<4

0



0, x<0

X

1, x >4
4 4
0 = [peCayar=o-[1dy =5
0 0
1 €(2:6
Pn(Y)={4' y€l26]
0, y € [2; 6]

y
y—2
Fn(}’)=jpn(}’)dy=T,2<YS6

2

0, y<2
-2

Q@) = yT,2<y£6
1, y>6

B) YcioBHble (YHKUMU pacnpelesieHus M YCIOBHBbIE IUIOTHOCTH paclpeaeiIeHus

CIIy4yaiiHOW BEJMYUHBI ¢ TPHU YCJIOBHUH 1), U CIyYalHOW BEIMYHMHBI 7) TIPH YCIOBUH &.

[TpoBepbTe, OYAYT M 3TU CiIy4yailHble BETUYHHBI HE3aBUCUMBIMU

YcnoBHas MIOTHOCTh pacIipeCaciICHUA

X, 1
M=— npu (x,y) €D

pelal) =05 =

VY ci10BHas INIOTHOCTH paclpeieacHUs

Pen(x,y) 1
pn(¥[x) =Z§T=Z mpu (x,y) €D

ﬂﬂﬂ HE3aBUCUMBIX cnyqaﬁme BCJIMYMWH JOJPKHO BBIIIOJHATHECSA PAaBCHCTBO!
pe(x|y) = pe(x) — BepHO

CnenoBaTenbHO,  CIy4YailHble  BEJIMYMHBI  HE3aBUCUMBI. Y CJIOBHBIC
pacrpeaeneHus: COBINaJal0T C OJHOMEPHBIMHU:

0, x<0

, 0<x<4;

1, x> 4

SR

Fe(xly) =

byHKIIH



0, y<2

-2
FO1%) =!yT,z <y<6

\ 1, y>6

r) 3HaueHne PyHKIUU pacTpeesieHus CITydaifHOW BeTnuuHbl 4 = 3§ — 1) B TOUKe Z = 3.

3 3=2 _2
X _,x_3

Sp
Fu(3)=P(35_7] <3)=P(T]>3€—3)=?=—=_



15. CoBmecTHas MIIOTHOCTH pacipeieNICHUs Cy4aiiHbIX BEIUYUH ¢ U 1) 3a1aHa GopMyion
Py (x,y) = C(2x* + 3y), (x,¥) € D,

rjae obnacts D 3amana B Bapuante. Haligure:
D={(xy)x=-3y=1y=x%

a) [Toctostaayto C.

™

‘I‘:: |H

K.K.—3

[To 3akOHY HOPMHPOBKH

ff Den (X, y)dxdy = 1,
D

-1 x?2 -1 3y2 x?
f dxf C(2x2+3y)dy=Cf <2x2y+—> dx =
-3 1 -3 2 /1,
—Cj—l Txt o 3\ (T2 3w\ _ 2236
)\ T )Y (e T3 2|, T s
- 15
2236
0) 3HaueHus AByMEpHOH (yHKimu pacnpenenenus Fg,(x,y) B 3aIaHHBIX TOYKax

(x,y) = (0;4)



|I-ﬂ |—.

4 Vy
Fep(04) =P(E<0,n<4)=P(n<4)= f dyj Den(x,y) dx =
1 -3

-y

fdf(z +3)d—15 2 s
~2236), T T se), \ 3T )L

_ 15 f‘* 9 11y3/2+18 Jy = 15 (9y? 22y5/2+18
~2236), \7V T 3 Y=2236\ 2 15 Y

~ 0.5101

4

1

B) OiHOMEpHBIE MJIOTHOCTH M (PYHKIIMH pactpeie]ICHUs CIIyYalHbIX BEJIMYUH & U 1.

x2

15 3y
pg(x)=fpgn(x,y)dy 2236f(2x +3y)dy = 2236<2x Y+ )

1 2

_ 15(7x* — 4x* - 3)
N 4472

15(7x* — 4x? — 3)

ps(x) = 4472 X € [=3-1],
0, x & [—3;—1]

Fo(x) = _[(7 4 3)dx = 15 [7x5 4x3 ]
00 =gy | (7xf -4 *=12272\5 x

_ 21x5 —20x3 — 45x + 4428
N 4472




0, x < -3
21x5 — 20x3 — 45x + 4428

Fe(x) = 2472 , —3<x<-1
1, x> -1
y = X’ =x= —\/;
_W -y _
()_J- ( ) dx = 15 f(22+3)d _ 15 2x3+3 \/7_
pn\y) = PenX,y x_2236 X y x-2236 3 yx 3 =
-3 -3 -
_ 5(27y — 11y3/% 4+ 54)
B 2236
5(27y — 11y3/? + 54)
0,y € [1;9]
’ y5(27 11y3/2 4 54)
y—11y>/* +
F = d = =
1 1
5 y
5 [27y* 22y2 s _ 540y + 135y* — 44y>/* — 631
~ 2236\ 2 5 Y = 4472
1
0, y<2
540y + 135y? — 44y5/2 — 631
Q) = 2<y<6
e 4472 aSY S
1, y>6

r) YcioBHble (QYHKIMH pacOpeleNieHus ¢ YCIOBHbIC IUIOTHOCTH paclpeeleHus
CIIy4ailHOW BeNWYUHBI ¢ TIPU YCJIOBUM 1) , M CIIy4ailHOW BEJIMYMHBI 1) TIPH YCIOBUH & .
[TpoBepbTe, OYAYT 1M 3TU CIy4yaiiHble BETUYHHBI HE3aBUCUMBIMU

YcnoBHasA INIOTHOCTB PACIPEAEICHUS

pfn(x: y)
(xly) =——F=—
Py = 0,00
7735 252+ 3) 3(2x% + 3y)
PeCY) = 507, Ty v 5a) © @27y — 11y 1 54 P () ED

2236

YcnoBHas MIOTHOCTh pacipeaciICHUA



pfn(x;Y)
jxy = P2
15 ,

2236(2x + 3y) 2(2x* + 3y)

pr;()’|x) = 15(7x* — 4x2 — 3) = Tx4 — 4x2 — 3
4472

npu (x,y) €D

I[J'IH HE3aBUCUMBIX CHy‘I&fIHBIX BCJIMYUH JOJIZKHO BBIIIOJHATHCS PAaBCHCTBO!
Pf(xb’) = Pf(x) — HEBEPHO

CJIGI[OB&TGJ'H)HO, CJ'Iy‘-IaI\/'IHBIe BCIIMYMHBI 3aBUCHUMBI

3 X
3 x 3 (2%+ 3yx)
Fe6y) = Gy 12 v 50 _L(Zx T3 dx = o T T 1 54

_ 2x% +9yx + 27y + 54

27y — 11y%2 + 54 P¥ (x,y)€ED
3y2 y
y 2 3y2
F(I)—f2(2x2+33’) _2<2xy+ 2)1_4x2y—4x2+3y2_3 .
n\VIX) = 7x% —4x2 -3 Y= Tx* —4x2 -3 Tx% — 4x2 _ 3 npu (x,y)

1

1) Berauciure BeposTHOCTH momafganus Bekropa (€,1) B TpEeyrojabHHK ¢ BEPLUIMHAMU B
toukax (—3;0),(—2;4),(0;0). (3amucars UHTErpall, paccTaBUTh IPEICIIbI
UHTErPUPOBAHMS, CYUTATH MHTETPAII - HE HAJIO)

™

|’4I|I-ﬂ |—.
e

ix-3.X
CropoHa TpeyrojbHUKa:

(=3;0),(=2;4):y = 4x + 12, x =%— 3



2236_[ dyf (2x% + 3y) dx

¢) 3unauenne GyHkuMu pacnpenenenus  F,(z) HOBOH  ClIy4alHOM  BENIUYMHEI
u = &%+ 2n B Touke z = 8. (3ammcarh MHTErPaJI, PACCTABUTD MPEENbI HHTErPUPOBAHHUS,

CUUTATh UHTErpaJl - HE HAJIO)

F,(8) = P(§* + 27 <8)=P<n<4—%2>

XX, —3.%

[lepeceuenne mapaboIbl ¥ MPSMOM:



