NuauBuayajibHoe qoMalIHee 3a1aHue (BECEHHU ceMecTp)

B ycnoBusix 3agaum 10 /I3 1 (ocenHmii cemecTp) Haiiiute:

1) MaremaTHyecKkoe OKUIaHKE U TUCIICPCUIO CITYYaitHBIX BEJTMYUH & U 7).

2) Kosapuaruio 1 Ko3hGHUIMEHT KOPPESIHUN CITyJailHbIX BETHYHH & U 1)

3) Maremartrueckoe 0)KHUIaHUE U JUCIICPCHIO CITy4ailHOM BETMYUHBI [, MATEMaTHYECKOE OKUIAHHE U KO-
BapHaLMIO CIIyYaHBIX BETHYUH [ U [y

B ycnoBusix 3agaum 12 /I3 1 (ocenHuii ceMecTp) Haitaute

1) MareMaTH4yecKoe OXKHIAHHE M JUCIICPCHIO CITyYaHbIX BETHYHH & U 7).

2) Kosapuarnuio 1 Ko3QpQHIHEHT KOPPENISLIUU CIyJaliHbIX BETHYHH & 1 1).

3) Maremarnueckoe 0KUAaHUE CITyYaiiHOW BETUYUHBI 1.

B ycnoBusix 3agaum 10 /I3 1 (ocenHuii cemecTp) Haiiaute:

1) ycinoBHOE MaTeMaTU4ecKoe OXKHIAHUE C.B.  TPH YCIOBUH 1];

2) YCIIOBHOE MaTeMaTH4YeCKOe OXKHIAHUE C.B. 7] IPU YCIOBUH &

B ycrnoBusix 3agaum 12 U3 1 (oceHHmnii ceMecTp) HaiiuTe yCIOBHOE MaTEMATUYCCKOE OKUIAHUE C.B. 1

IIpH YCIIOBUU ¢ U YCIIOBHOE MaTeMaTHUECKOe OKUAAHKE C.B. ¢ MPU YCIOBUU 1.

BrinmonnuTe cneayromue 3a1aHus:

1) o 3amaHHBIM IWIOTHOCTAM Pg (X) ¥ Py (V) Halinute Xapakrtepuctuueckue Gynkuuu fz(t) u fp (t) cny-
YalHBIX BENMYHUH ¢ M 1]; XapaKTEPUCTUYECKYIO QYHKIMIO f, (t) clyqaliHOM BENMMYUHBI U = & + 1)

2) Ilo 3ananHoi XapakTepucTuyeckoi GyHkuuu fz(t) BEIYMCINTE MATEMATHYECKOE OXKHIAHUE CITydailHOM
BEJIMYMHBI ¢ U AUCIIEPCHIO CIy4YalHOUN BETUYHHBI .

[ToceTuTens TUpa MWIATUT a pyOJeii 3a BeicTped. [Ipu nonagaHuu B IEBITKY MOJIYYaeT BHIMTPHILI b pyoeid,

MIpH TIOTIaJJaHUH B JIECATKY MOTy4YaeT BBHIUTPHILI ¢ pyOsieil. Ecinu cTpenok He momanaeT HU B AEBITKY, HU B

JECATKY, TO JIEHI'W €My HE BBIIJIAUYMBAIOTCS. BeposTHOCTH MOMagaHus B AEBATKY, ACCATKY W IpoMaxa

PaBHBI Pq, P2 U P3 COOTBETCTBEHHO. YKCII0 OCETUTENEH paBHO N.

C nomortipio HepaBeHcTBA YeOblmena:

1) HaiiauTe rpaHUIbl, B KOTOPBIX OY/ET JIeKaTh CyMMapHasi PUObLIb BIa IeIbIla THPA C BEPOSTHOCTHIO HE
MEHee «;

2) HaWIHMTE YKMCIIO MOCETUTEINICH THPA, YTOOBI BEPOSITHOCTh OTKJIOHEHHS CYMMAapHOW MPHOBLIHA OT CPEIHETO
pa3Mmepa cymMMapHOW TPUOBUIM Ha BENWYHHY HE MeHbIe [ % (0T cpenHeil cyMMapHO# pUObLIN) paB-
HSUIach P

C nmomo1IpI0 HeHTPAIbHOM NpeaeIbHOH TeopeMbl OLIEHUTE BEPOSITHOCTD TOrO, YTO

1) pa3mep yObITKa y Biajenblia THpa OyIeT JieKaTh B Ipeenax oT My J0 m, pyosei;

2) 4TO CyMMapHas MPUOBLIb OKXKETCS B MPE/IeNiaX OT Ny A0 N, pyOIeid.

ITo 3apannbIM BeIOOpKaM X4, X5, ..., X, u Yy, Y, ..., Y, o6bema n = 50 HallTH U TOCTPOUTH:

1) MUHHMAJBHBII U MAKCHMAJbHBIN 3JIEMEHTBI BEIOOPKH, pPa30pOC BEIOOPKH, CTATUCTHYCCKUIT P,

2) TUCTOTPaMMYy, TIOJIMTOH OTHOCHTENILHBIX YaCTOT, SMIHPUUCECKYIO (QYHKIIUIO pacrpenesieHus (Ui BbI-
oopku X1, X5, ..., Xp);

3) BBIOOPOYHBIC XaPAKTEPUCTHKH: CPEIHEE, TUCTIEPCHUIO (CMEIICHHYIO M HECMEIIEHHYTO) (110 BBIOOPKE H 110
CTaTUCTHUYECKOMY PsIY), MEIUaHY.

W3BecTHO, uTO BBIOOpKA X1, X5, ..., X}, MOTUMHSAETCS TEOPETHUECKOMY PACIIPEICIIEHHUIO C 33 JaHHOIO TJI0T-
HOCTBIO Pg(X) C HeM3BECTHBIM MapameTpoM. HaiiiuTe oleHKy HEM3BECTHOTO MapaMeTpa METOAOM MOMEH-
TOB.

a) 3BectHO, uTO BBIOOpKA X1, X5, ..., X}, TIOTUMHSAETCS TEOPETUUECKOMY PACIIPEICIIEHUIO C 3aJaHHOIO TIO0T-
HOCTBIO

p(x) = 2 |-
0, x<0
C HEM3BECTHBIMU MapameTpamu (a, b).
0) U3BectHO, uTO BBIOOpKA Y7, Y5, ..., V;, TIOMUMHSAETCS TEOPETUUECKOMY PACTIPEIEICHHIO C 3aJaHHOIO TIJI0T-
HOCTBIO
1 _(n x—b)?

—e 2a , x>0
pC) =1  Vamx?
0, x<0



C HEeM3BECTHBIMHU TTapameTrpamu (a, b).
HaiinuTe onieHKy MakCUMAallbHOTO MPABIOMIOA00MS 3TUX MapaMETPOB
10. C nomomibro KpuTEpHst OTHOIIEHHUS TIPABAONOA00HS IPOBEPHTE:

1) runore3sl Hy u H; 0 MpUHAJICKHOCTH BEIOOpKU X7, X5, ..., X;, IUCKPETHOMY paclpeICICHUIO C 3ajIaH-
HBIMHU ITapaMETPAMHU.

2) rtunoressl Hy 1 H; 0 npuHaIUIe)KHOCTH BEIOOPKH Y;, Yy, ..., ¥, HEpepbIBHOMY pacnpeieiCHUIO C 3a1aH-
HBIMH ITapaMeTpaMHu.

11. C nomomusio kputepus y2 mnposepbre:

1) rumotesy o MPUHAIICIKHOCTH BEIOOPKU X1, X5, ..., XK 3aJaHHOMY TMCKPETHOMY pacIipee/ieH IO (C o-
MOIIIbIO METO/Ia MOMEHTOB HaWJIUTE MapaMeTphl pacipeieTICHus).

2) THIOTE3y O MPUHAICKHOCTH BbIOOPKH Y3, Yy, ..., Y, 3a1aHHOMY HEIIPEPBIBHOMY pacipeieieHu o (C mo-
MOIIBI0 METO/Ia MOMEHTOB HalIUTE TTapaMeTPhl PACIIPEACTICHHS ).

Pacnpenesienue 6asioB (15 6an10B)

3agaua 1 3agaua 2 3agaua 3 3agaua 4 3agaua 5 3amgaua 6
1, 5 6anaa 1,5 6anaa 1 6ana 1 6ana 1,5 6anaa 1,5 6anaa
3amaua 7 3amaua 8 3amaua 9 3amaua 10 3amaua 11
1,5 6ana 1 6aaa 1,5 6anaa 1,5 6anaa 1,5 6anaa




13.

HesaBucuMble HelpephIBHBIC CyYaiHbBIC BEIUYHUHBI ¢ U 7) UMEIOT INIOTHOCTH PaclpeaeICHHs
1 _
-2-x),0<x<2 In6-67, y=>0
p(x)={2 up,(y) =
d 0, x<0, x>2 " 0, y <0,
—2t2

IO =130

a=150,b = 300,c = 600, p1 =0,3,p, =0,1,p; = 0,6, n = 500,
a =0,75, B = 25, p = 0.05
my =0, m, = 1000, n; = 100, n, = 1500

Bribopka Xy, ..., X,

5 8 5 510 7
8 7 7

11 9 6

512 7 7 5 4
4 4 5
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[E=Y
[E=Y

Breibopka Yy, ..., ¥y,

14.83 11.52 17.18 16.36 14.36 15.01 13.50 16.00 11.45 16.97
12.53 11.92 11.48 15.34 16.70 13.51 16.08 15.29 17.82 17.00
11.24 13.06 13.15 17.34 12.40 17.10 17.94 17.22 17.53 11.11
16.54 14.51 13.25 15.05 13.83 12.83 11.25 16.88 16.65 16.38
14.92 11.62 14.22 13.38 11.13 14.40 17.04 12.88 16.56 15.19

Bribopka X, ..., X;, — ©IM€eT IUIOTHOCTh pacipecacHus
£x) = {plle_’llx + (1 —p)Asxe 2% x>0
0, x<0
[Tpu 3amanHBIX 3HaYeHUSX HapameTpoB A; = 2 u A, = 0,8 HaiiTu oueHky napamerpa p. Tabnuna 4a-
CTOT

UHTEp- 0- | 0.5- 1- [15-| 2- |25-| 3- | 35-| 4- | 455
BaJIbI 0.5 1 15 2 25 3 35 4 45
yactotrel | 253 | 104 49 27 19 13 | 10 8 6 5

o 3amanHoli Tabmuie yacToT HaliTH oreHKy MMII mapamerpos a u b
WHTEP- 11-| 1.7- | 23- | 29-| 35| 4.1- | 4.7-
BaJIbI 1.7 | 2.3 29 | 35 |41 | 47 | 53
YaCcTOThI 12 49 59 44 | 22 | 10 4
o 3amanHoli Tabmuie yactoT HaliTH oreHKy MMII mapamerpos a u b
WHTEP- 10- | 23- | 36- | 49- | 6.2- | 75- | 88- | 10.1- | 11.4- | 12.7-
BaJIbl 2.3 3.6 49 6.2 7.5 88 | 10.1 | 114 | 12.7 | 140
YaCTOThI 126 | 363 | 311 | 126 39 14 10 8 1 2

10.

l'unotesa H, --- buHOMUanbHOe pacnpezaenenue Binom(k = 30,p = 0.3)
T'umoresa H, --- bunomuansHoe pacupenenenue Binom(k = 30,p = 0.4), a = 0.101
10 9 6 11 9 10 12 6 12 7

12 7 10 8 8 8 7 13 7 6

10 10 6 14 6 10 10 11 7 9

6 8 7 6 910 5 6 8 5

7 613 9 11 11 10 8 13 9
l'unoresa Hy --- 'amma-pacnpeneneane Gamma(y = 4,4 = 0.2)

I'unoresa H; --- ['amma-pacnpenenenne Gamma(y = 4,4 = 0.25),a = 0.105
28.88 18.732 1.91 14.42 31.47 2092 7.18 17.96 18.73 11.09

18.77 13.98 11.05 11.30 14.63 30.19 1856 8.25 7.05 11.04
17.18 30.42 28.45 24.49 18.56 29.45 12.31 20.01 18.87 57.96
19.90 20.92 18.08 27.60 14.80 30.83 20.06 10.74 29.17 13.02
39.72 22.61 1291 28.13 23.21 15.86 11.83 16.88 9.59 17.47




11.

Pacripenenenne Ilyaccona ¢ HensBecTHBIM mapameTpoM A, &« = 0.05
Bribopka X3, ..., X,

5 85 510 76 7 9 7
8 77 6 8 6 3 7 5 9
11 9 6 10 512 5 7 9 3
512 7 7 5 4 3 6 7 9
4 4 510 412 2 6 11 8

PaBHOMepHOE pacnpenencHue ¢ napamerpamu a u b, a = 0.1
Bribopka Yy, ..., ¥,

14.83 11.52 17.18 16.36 14.36 15.01 13.50 16.00 11.45 16.97
12.53 11.92 11.48 15.34 16.70 13.51 16.08 15.29 17.82 17.00
11.24 13.06 13.15 17.34 12.40 17.10 17.94 17.22 17.53 11.11
16.54 14.51 13.25 15.05 13.83 12.83 11.25 16.88 16.65 16.38
14.92 11.62 14.22 13.38 11.13 14.40 17.04 12.88 16.56 15.19




