HuanBuayaibHoe JoManiHee 3aJaHue no Teopun BepositHocTeii HKAOx-04-23 (oceHHni’I ceMeCTp).
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11.

Haiinute BeposSTHOCTB TOTO, YTO ITPOU3BEACHHE ABYX MOCIEAHUX NP HOMEpa aBTOMOOHIIS:

a) PaBHO n; Gouble 7; MEHBIIIE 71,

0) 3aKIOUYCHO B POMEKYTKE [11; N, ].
B nabope n, mapoB 6enoro 1Bera, n, MapoB CHHETO U N3 MApOB KpacHOTro Bera. V3 Habopa ciydaitHbIM
00pazoM 0e3 BO3BpaIlleHUS BRBIHUMAIOT M IapoB. HalauTe BepoSsTHOCTH COOBITHI (CMOTPH BapHaHT).
B deThipexyronpHUK ¢ BepiinHamu B Toukax (aq; bq), (ay; by), (as; bs) u (as; by) B COOTBETCTBHH C
MPUHIHUIIOM T€OMETPUUYECKOIN BEpOsITHOCTH Opocaercs: Touka. O003HaunMM 4epe3 & U 7] KOOPIAUHATHI ATOH
TOYKHU. BBIUHCIIHUTE BEPOATHOCTH TOTO, UTO KBa[paTHOE ypaBHeHue x2 + 2(& — ¢)x + dn + f = 0 ue 6yzer
MUMETh JeUCTBUTEIbHBIE KOPHHU.
U3 nByxX ypH, B Ka&3KA0H U3 KOTOPBIX HAXOASTCS 71 IAPOB C HAMTMCAHHBIX Ha HUX YHCJIaMU OT | J10 #, Hayaaudy
M3BIEKaeTcs 1mo ogHoMy mapy. CoObiTHe A—CyMMa Yucell, HalTMCAHHBIX Ha BRIOPAHHBIX IIapax, AETUTCS
Ha m; coObITHE B—Tpon3BeieHne 3THX Yucen Ooinbine K, coObiTne C - cyMMa 4Yncesl, HallMCAaHHBIX Ha
BbIOpaHHBIX Iapax, 6ounsiue [. Haiitu P(A|B), P(B|A), P(A|C), P(C|A), P(B|C), P(C|B), IIpoBeputh, €CTh
JIM TIapbl HE3aBUCHMBIX COOBITH U SIBIISIIOTCS T COOBITHS 4, B 1 C He3aBUCHUMBIMU B COBOKYITHOCTHU?
Cucrema HaJe)KHOCTA COCTOWT W3 7 BJIIEMEHTOB W MMEET 33JaHHYI0 CTPYKTYypHYyIO cxemy. CoOwITus Ai,

i=1,...,7 , — OTKa3bI 3JIEMCHTOB 3a 33J[aHHbBII IPOMEIKYTOK BPEMEHHU.
a) Bripasure yepes coObiTus Ai coObITHSI A M A, TIe A — 0TKa3 BCeil CHCTEMBI 3a 3aJJaHHBII MPOMEXYTOK
BpPEMEHHU.

0) Cuurast, 4TO COOBITUS Ai HE3aBHCUMBI B COBOKYITHOCTH M MMEIOT BepositHoctd P(A;) =p;, i = 1,7,

BBIYUCITUTE BEPOSITHOCTH COOBITHUS 4.

B nepBoii ypHe HaxoAsTCs 711 OCTBIX U 711 YEPHBIX IIAPOB, BO BTOPOH ypHE—712 OEJIBIX U 712 YEPHBIX IIAPOB.
CHauana 13 MepBoil ypHBI BO BTOPYIO NIEPEKIIABIBACTCS HAYTAJl K IIAPOB, 3aTEM TAKOE YK€ YUCIIO IIAPOB TaK
e HayraJ| MepeKIaibIBaeTCs U3 BTOPOI YPHBI B MEPBYIO.

a) Ormpenenute BEpOATHOCTh TOTO, YTO TMOCIE BCKPBHITUSI TIEPBOW ypHBI B HEW OYyAET CTONBKO Ke
YEepHBIX HIAPOB, CKOJILKO OBLIO 10 IPOBEICHHS OTIBITA.

6) Ilocne BCKPBITHS MEPBOI yPHBI 0KA3aJ0Ch, 9TO B HEH CTONBKO ke OeNbIX MIapoB, CKOIBKO OBIIO 710
MPOBENICHUSI ONbITA. BBHIYUCITUTE BEPOSTHOCTH TOTO, YTO MPU 3TOM YCIOBHU U3 MEPBOM YPHBI BO
BTOPYIO NepeNoXuin | 4epHBIX MIapoB.

BeposTHOCTh MonajaHus B ENb MPU JIFOOOM U3 1 BBICTPEJTIOB paBHa p. Hailiiute BepoOATHOCTH TOTO, YTO
MPOU30UIIET:

a) PoBHO m momamanwuid.

0) He Oosiee m monananuii.

B) He menee m nomogaHmii.

r) Ot my 10 m> monagaHuii.

W3zBecTHA BEPOSITHOCTB TOTO, YTO U3TOTOBJICHHOE M3/1enue Oy/ieT OpakoBaHHBIM.

a) JIubo BeposATHOCTH paBHa p;. OmIpenenuTe BEPOSTHOCTh TOTO, YTO CPEIU M HW3TOTOBJICHHBIX

U3JIeNTUi OPaKOBaHHBIMHU OKAXKYTCS:
i. PoBHO m u3nenuii.
ii.ITo kpaitHeit Mmepe m u3meNHii.
iii. He 6onee k uznenuii

0) JIubGo BeposTHOCTH paBHa P, . ONpeenuTe BEpOSTHOCTh TOTO, YTO CPE/IN 71 U3TOTOBJICHHBIX U3/ICITUIA

OpaKoBaHHBIMH OKaXKYyTCS:
i. POoBHO m u3nenuii.
ii.0T m1 10 m» u3HENUil.
iil. He menee k usnenuii.
U3 ypHBI, B KOTOPOH HaXOAUTCS 11 MAPOB OEIOTro IBETa, Ho—YEPHOTO U 713—CHHET0, Hay/auy U3BJICKACTCS
m=m1+mz+m3 WapoB. BEIMUCIUTE BEPOSATHOCTH TOTO, UTO CPeAN HUX OyneT m1 OeNbIX MapoB, My—YepHBIX
W m3—CHHUX, €CJIM BEIOOP ITPOU3BOJIUTCS C BO3BPAICHUAEM.
B Habope n, mapoB Genoro mnseTa, n, MIapoB CHHETO U N3 MAPOB KPaCHOTO 1BeTa. M3 Habopa cirydaiHbIM
00pa3zom 06e3 BO3BpallleHHsl BRBIHUMAIOT m mmapoB. CiiyyaiiHasi BeTuunHa ¢ — YKCIIO BBIHYTHIX O€JIbIX MIapoB
(BapmanTsi 1-10 UJI3), cunero nseta (Bapuantbl 11-20 U/13), kpacHoro 1seta (Bapuantsi 21-30 U/13).
Haiinure:
a) Psn pactipenenenus ciydaiiHOW BETHUYUHBI &.
0) BeposTHOCTb MoNaganus CaydalHoM BeIMInHbl & B MHTEPBAIBI (X1; X5), [X1;X2); (x1; x5 ], [x1; x2].
B) Hailigure psia pacupeneneHus CiydaiiHbIX BEJTMYUH 7] U U
HenpepriBHas cryvaiinas BenuuuHa & HMeeT INIOTHOCTh pactpeneneHus p(x). Haliaure:
a) Koncranry A
0) DyHKUHMIO pacupeaeieHus CIy4aiiHONH BETMUMHEI ¢ U MMOCTPOITE ee rpaduK.



B)
r)

BoraucnuTe GyHKIMIO pacTpeneleHds M IUIOTHOCTh paclpe/eNieHns CIydaifHOH BEIHUYMHBI 1] =
a(€ +b)3 +c.
Brrauciurte GyHKIMIO PacIpeieeHns U IUIOTHOCTh PACTIPENeIeHHs CydaifHONH BETMUYMHBI [ =
a(—b)* +c¢

12. Cnyyaiinas Benuuuna & ~ N(m, o).

a)
6)

HaiinuTe BeposSTHOCT TIONaIaHKS CITyYaifHOM Benn4yuHbl & Ha MHTEpBai (aq; d,)
3amaHa HOBas ciydyaiiHas BeIMYMHA 1) = e®*b Haiinure BEPOSITHOCTh IONAaJAHMS CIIy4alHON
BEJIMYMHEI 7] B UHTEPBaT (X1, X3).

13. U3 nabopa (B ycaoBusx 3agaun 10) Haynauy ussiekaetcs m mapos (6e3 Bo3BpaieHus ). O003HaAYUM uepes:

& 4KCIIo BRIHYTHIX OENBIX MIAPOB, a Yepe3 ) — cuHux (BapuanTsl 1-10 U/13);
& 4KCII0 BRIHYTHIX CHHUX IIAPOB, a uepe3 1] — KpacHbIX (Bapuantel 11-20 U3);
& 4KCII0 BBIHYTHIX KPACHBIX MIAPOB, a uepe3 1) — Oenbix (BapuanTsl 21-30 UJ13);

Haiinure:

a)
0)
B)

r)
1)

e)

CoBMecTHOE pacrpe/ielieHHe CITyYaiHbIX BeTUUUH ¢ U 1 (ps]] pacrpeieliCH s ).

Psinpl pacipenesieHust CirydaiiHbIX BEIMYHH & U 1

VYcnoBHBIE pactipeieNieHus CITy9aiHON BETMYMHBI { TIPU YCIIOBUH 1), CIIyYalHON BEJIMYHHBI 7] TIPH
ycloBuH &, MPOBEPUTH CIy4YaliHbIe BETUUMHBI HA HE3aBUCUMOCTD

3navenus IByMepHOH QyHKIMKM pacnpenenenus Fg, (X;y) B 3a1aHHBIX TOUKax (X;Y)

Psin pacnipenenenus HOBOM cityuaitHoi Bennauusl U = f (€, 1)

Psin pacnipeneneHust HOBOW ABYMEPHON TUCKPETHOM CIy4alHON BemHUUHbBI (U1; Uy)

14. B 4eThIpexyroJibHHUK C BEpIIMHAMH B TOUKax (a4, a,), (by, by), (¢1,¢32), (dy,d;) B cooTBeTCTBHH C
MPUHIUIIOM T€OMETPHUYECKON BEPOSTHOCTH Najaet yactuna. [lycts & u 1 — koopauHatel mo ocu X u Y
TOYKH MaJIeHUsI YaCTULIBI.

Hatigure:

a)
6)

B)

r)

CosmecTHyI0 QyHKIMIO pacnpenenenus Fg, (x,y) ciaydaiinoi Bemuunnsl (§;7) u yepes
COBMECTHYIO (DYHKIIHIO COBMECTHYIO IUIOTHOCTD pacmpe/ieieHusl ciay4aifHoi BennuuHsl (&; 7).
OnHoMepHbIe QYHKIIUU pacipeesiCHUs CIyJaiHbIX BEJIUUUH & U 1), @ Yepe3 HUX — OJTHOMEPHbBIC
IUIOTHOCTH.

YcnoBHbIe (YHKITUM PaCIPEICICHHS U YCIOBHBIC IJIOTHOCTH PACIIPE/ISIICHUS CITydaiHON
BEJIMYMHEI ¢ TIPH YCIIOBUU 7] , M CITyYaiiHOH BeIMYMHEI 7] ipu yciosuu §. [IpoBepbTe, OyayT U 5TH
CIydYaifHble BETMYMHBI HE3aBUCUMBIMH

3HaueHue GyHKIMN pacipeaeieHus cirydaiiHon Benuuunasl U = g(&,n) B TOUKE Z

15. CoBMecTHas TUIOTHOCTh pacrpeiesieHus ClIydaiiHbIX BeUunH & U 1) 3a7aHa (opMyJioi

Pen (x,y):C(a)(a+byB)’ (X’y) eD,

rae obsacte D orpannuena npsimeiMu X = d, ¥y = f u kpuBoit y = gxV. Haiinure:

a)
6)
B)
r)

1)

ITocrosHAytO C.

3uavenust IByMepHO QyHKIMKM pactipenenenus Fgy, (X; y) B 3aaHHbIX TOUKaX (X;Y)
OnHOMEpHBIE TIOTHOCTH U (QYHKIUH pacTpeelIeHuUsl CITy4allHbIX BETHYHH & U 7).

VYcnoBHable (YHKIHMU paclpelielieHUss W YCJIOBHBIE IUIOTHOCTH pacTpelleNieHus CIydaiiHoH
BEJIMYMHBI ¢ TIPU YCIIOBUH 1) M CIIy4allHOM BEJMYHMHBI 7) IpH ycioBuu §. [IpoBeprTe, OyayT JIn 5TH
CITy4aifHbIe BEIMYUHBI HE3aBUCHMBIMH

Beruucnute BeposTHOCTH TomanaHus Bekropa (€,77) B TPEyrolbHUK C BEpUIMHAMHU B TOYKax
(215 22), (Ug; Uy), (V1; V). (ammcaTh HMHTErpad, paccTaBUTh Mpedebl HHTErPHPOBAHMSI,
CYHTATH HHTErPaJl — He HA/I0)

3nauenne Gynkumn pacnpenenenus F,(z) HOBOH ciy4aiiHOM Benu4uHbl U = g(&,71) B TOUKE Z.
(3anmucaTh MHTErpas, paccTaBUTh NMpeaeTbl HHTErPHPOBAHNUS, CYNTATH HHTETPAJ — HE HAJI0)

Pacnpenesenne 6a/uioB (20 6a110B)

3amauya 1 3agaya 2 3amaua 3 3amaua 4 3amaua 5
1 6ann 1 6ann 2 Gama 1 Gamn 1 G6amn
3agaua 6 3agaya 7 3amaua 8 3amaua 9 3amauya 10
1 Gamna 1 Gamn 1 Gann 1 Ganna 2 Gamna
3amgauda 11 3agaua 12 3amaua 13 3agaua 14 3amgada 15
2 Gamna 1 Gamn 2 Gamna 1 Gamn 2 Gamna




24.

Ne 3agaun

Jlannbie

1. n = 28; n, = 30; n, = 80.
2. ny =4,n, =3,n3 =2,m=4. Coobitne A={6eNbIXx MmAapoB HOCTAIH OOJbIIE, YEM
KpacHBIX }, coOpITre B={HeT H1 0HOTO CHHETO Iapa}
3. (ag;b1) = (=4;4); (az; bp) = (=3;1); (as; b3) = (1;2); (as;by) = (2;2)
c=-2,d=1f = -1
4. n=8 m=28; k=22;1=10.
5. b1 = 0,1, b2 = 0151 Pz = 0,4, Pa
=0,4,ps = 0,2,pg
=p, = 0,25.
6. ny=5m =3,n,=3m,=3,k=4,1=2.
7. n=8p=04m=3m =1m, =4.
8. p1 = 0,002; n =1900; m = 3; k = 4.
p, = 0,061; n = 1400; m = 80; m; = 75; m, = 100; k = 65.
9. ny=5n,=6n;=4m; =3,m, =2,m; =2.
10. n, =4,n, =6,n; =6,m=25;
x; =3, x, =6.
n=2¢-4°-3,  pu=6+3-%°
11. _(Ax—2)x, —1<x<2
’k&)‘{ 0, x<—1, x>2
a=1, b=2, c=2.
12. m= -2, o =3, a; = —4, a, =5, a=3, b =27,
x; = 40, x, = 70.
13. ny, =4,n, =6n; =6m=>5;
(6 ¥) =(53),(3:7),(44);
p=18—n?
My =& =3 pp =1 =3¢
14. (ay,a3) = (=3;=2),(by, by) = (=3;3),(c1,¢5) = (2;3),
(d1, dy) = (2;-2),
u=-26+nz=3
15. a=2,a=2b=1pF=1d= -3,f=2,g=-2,y=1;

(x;y)=(—1,5)
(21,23) = (=5;0), (uq,uz) = (- 1;5), (v4,v2) = (0; 3);
p=-§-2n2z=-8




