HMY, II kypc, 13.11.2025
JINCTOK 4.

Xapakrepucruyeckasi PyHKIUs

Bagaua 1. Haiigure xapakTepucTUIecKy0 QYHKIIAIO IS CIYIANHON BeINIUHBI £, NIMEOTIei
(a) pacnpenenenune Bepryam ¢ BEPOATHOCTHIO ycnexa p m amcaoMm ucneiranuii n, (b) reo-
METPUYECKOe PACHPE/IE/IEHUE ¢ BEPOSITHOCThIO ycrexa p, (¢) wummeromedi pacnpenenenue [lyaccona ¢
napamerpom \. (d) pasromepnoe pacnpegenenne na orpeske [0,1], (e) nokasarenbHoe pacmpee-
JIEHUE C IaPaMETPOM A
Bagaua 2. (a) Ilycrs cayuaiinast sequunHa { TPUHAMAET [EJOYUCTEHHBIE 3HAYEHUST U 3aJIaHA
ee XapakTepucTuiecKasd (byHKIUS @¢. Bbpasure BepoaTHOCTL coObITHA « § JeanTcda Ha 2 » uepes
dynKIIIO Q¢
(b) Ilycts &, — mMOCTEIOBATETHHOCTD HE3ABUCUMBIX OJIMHAKOBO PACIIPEJIEIEHHBIX CJIyIallHBIX BEJIH-
YUH, TPUHUMAOIINX TeJ1ble 3HaUeHus. VI3BeCTHO, YTO BEPOSTHOCTD COOBITHS « &1 JETUTCS HA 2» OOJIbIIE
HyJIst 1 MeHbIte equautbl. [yers n, = & + ... + &,. Jokaxwure, uro lim,,_, o, P(n, nemurcs Ha2) = %
Bagaua 3. OObsicHUTE TTOYeMYy CJeyiorine PYHKIUN HE SIBJASIOTCH XapaKTePUCTUIECKIMU:
(a) ¢(y)=siny, (b) @(y)=2—cosy, (c) y)=e¥, (d) @y)=e"
Bamaua 4. llycts ¢1,. .., oy — Xapakrepuctudeckne GyHKINU, ¢ > 0 u ¢1 + ...+ ¢y = 1. oka-
JKUTE, UTO €11 + - .. + Cprpar ABISETCS XapaKTEPUCTUIECKON (DYHKITHEIA.
Bamaua 5. [lycts Besnunna ( nMeeT CTaHJIAPTHOE HOPMAJLHOE PACIpeiesieHie 1 He3aBUCUMA C Be-
gumaunaamu & u 7). lpeamonoxkum, uro pacupegenenns pequant ¢ + & u ( + 1 paBabl. Jlokaxwure, 910
BEJINYWHBI £ U 1) UMEIOT OIMHAKOBBIE PACIIPEIETCHUS.

HopmanbHoe pacripegejeHmne

Banuck £ ~ N(0,1) osnauaer, uro £ umeer HOpMaJbHOE pacupejaesneHue co cpeanum 0 u gucrnepcu-
eit 1, To ecTh £ UMeeT CTaHJAPTHOE HOPMAJIBLHOE PaCIpeTeIeHne.
Bamaua 6. (a) Ilycrs Bemuwmust £, 7 ~ N (0, 1) u wesaBucumbl. JJokaszaTs, 9To 715 BCSIKOTO (¢ BEPHO
Ecosa+nsina ~ N(0,1).
(b) Ilycre Bemwumust £,n ~ N(0,1), o umeer paBHOMepHOe pacmpenenerne Ha [0,27] u &, 1, a
HezasucuMbl. JlokazaTs, aro § cosa + nsina ~ N(0,1).
(¢) Tycrs Bequunnst &, n, ¢ ~ N(0,1) u nHezaBucumbl. Jlokaxkure, 9To % ~ N(0,1).

Bamaua 7. I[lycrs (€, n) pasroMepHO pacmpenesen Ha [0, 1] x [0, 1]. Jokaxwure, uro (X,Y), rae

X =+/—2Infcos(2mn), Y =+/—2In¢sin(27n),
nMeeT HOPMaJIbHOE PACIpe/iesieHne ¢ TIOTHOCTHEO ie_(”ﬂ*yz)/ 2,
Bamgaua 8. Ilycte & ~ N(0,1) u no = § mpu [£] < a, Ny, = —§ mpu [£| > «a. Jokaxure, 9To
(6%
Na ~ N(0,1) u mpu v TaKOM, ITO x2(27r)71/267x2/2 der = i, BesIManHbI € U 1), HEKOPPEIUPOBAHBI,

0
HO 3aBHUCHUMBI.

Bazaua 9. Bekrop (£,7) nmeer HOpMasbHOE PACIIPE/eJIEHHE C HYJIeBBIM BEKTOPOM MaTeMaTHIeCKUX
OKWUIAHNI W HEBBIPOXKAEHHON MaTpuIeil koBapuamu (¢;;)1<; j<2. Haitnure P((§,n) € II;), tae II; -
-9 KOOPAMHATHAA YeTBEepPTh.

Bagaua 10. (a) Ilycrs (£, 7)) uMeer HOPMATBHOE PACIIPEIETEHNE C HYJIEBBIM BEKTOPOM MATEMATHYIE-
CKUX OKUJAHUN W C MATPULECH KOBAPUAIIANA (qij)lgi,jgg. Haitmure uncia, Cij ¥ HE3ABUCUMBIE CJIy IaiiHbIe
BEJIMYWHBI €] U eg, umerormme pacnpegeneane N (0, 1) rakue, uto & = cj1€1 + c10€9 u 1) = ca1€1 + c22€2.

(b) Tlycth ciyuaiinbiii BeKTOp £ MMEET HOPMAIBHOE PACHIPEIEIEHNE C HYJIEBBIM BEKTOPOM CDEJIHUX
u Marpuneil kopapuauuii
2 1
()

(bl) Haiinure rakyio marpuiy A, aro & = An, rue n = (n1,12), 7;i ~ N(0,1) u Hesapucumbr;
(b2) Haitmare EE2£3;
(b3) Haiimure miorHOCTE Cayvaiinoro BekTopa (2£1, &1 + £2).



Bagaua 11. Iycrs € = (&1,...,&,) — HE3ABUCHMBIE HOPMAJILHO PACHPEJEIEHHBIE ¢ IAPAMETPAMHU [

n O'2 CJIy‘-IELﬁHBIe peanunubl. IlomoxnuMm

z_&G+...+¢ 72 72

E= ST (-0 (G- )
Hokaxute, uro € u ¢ mesasucumbl. Haiiaure pacupegenenne semmann &, u 0 2( (pacupeje/iennue «xu
KBapIpaT» ).

3aKoH DOJIBIINX YUCEJT
Bagaua 12. JlokaXure, 9TO /st BCIKON CAyYaiHON BesmuamHbl £ ¢ KOHEYHOW AMCIepcneii BepHa

OIIEHKA,
£ —E¢

VD¢
O1ernTe 5Ty BEPOATHOCTE B Cydae, Korjaa £ nMeeT HOPMAaThHOe PacIpeeeHue.

Samadga 13. Ilycts £, — mocmem0BaTEIHLHOCTD HE3ABUCUMBIX W OJMHAKOBO PACTIPEIETEHHBIX MOJTOKA-
TeJIbHBIX CAyJaiHbix peqwaud. Jlokaxkwure, aro jqast Bearoro C' > 0 maitayres «, 8 > 0 makue, 9T0
Pi+...+& <C) <eonth,

Bagaua 14. [Iycrs Sy, — aucio yenexos B n 6pocaHusIX MPABUIBHON MOHETHI. Jl0KaykuTe HEPABEHCTBO
Yepuona

P(—3 < < 3) > 0.88.

P( S _ 1‘ >6) < 2e72",
n 2

Bazmada 15. Coyuaiinsle Besmaunst &, nesasucumsl u P(§, = 2") = P(§, = —2") = 1/2. Boinosma-
€TCsI JIN JIJIst 9TOMN TTOCIeI0BATETLHOCTH 3aKOH OOJIBITIX YHCET?

Bamaua 16. (a) Ilycrs &, — mocie0BaTeIbHOCTD HE3ABUCUMBIX OJIMHAKOBO PACTIPEIEIEHHBIX HEBbI-
POYKJIEHHBIX MOJOKUTETLHBIX Benann ¢ BE, = 1. Jloxaxure, uto IY_ &, cTpemures K Hymo mouTn
naBepuoe pu N — 00.

(b) Tlycrs &, — nocsenoBaTesbHOCTh He3aBUCUMbIX Beswans, npudem &, € N(0,1). Tokaxwure,

2
9TO HMOYTH HABEPHOE ) . %” = +00.
IlenTpanbHas npe/ie/ibHAsA TeopemMa

Bagaua 17. Hafignre xapakKTepUCTHIECKYHO (PYHKITAIO CIYUIalHON BenauHb £, UMeoIeil pacipeie-
nerme Komm o(r) = 71 (1+22) 7. Haitmre K qemy cXoauTest 10 PACTIPe/IeIeHITO0 TIOCTeI0BATETHbHOCTE
caydaiinbix Benmand (§1 + ...+ &,)/\/n, rie &, He3aBucuMbl u nMeT pacupejienenne Ko,

Bagauaa 18. Tlycts &, He3aBucuMbL U omMHAKOBO pacnpegenenst ¢ B, = 0 u D¢, = 1/3. Tlonoxum
Nk = &k + Ekt1 + Eg+2- Hadtamre Eny, Dy, cov(ny, mm) 1 mpeaen

Vn
Ob6bsicauTe TIOYEMY JJIs 1), He paboTaer MmeHTpabHas MpeaelbHas TEOPeMa.
Bagaua 19. ITycrs € umeer pacnpenenenne [lyaccona ¢ mapamerpom A. Haiinure mpemen

lim P

n——+o0

E— A
im P(S 2 <)
A—+400 \/X

Bagaua 20. [Iycts &, — mocaenoBaTeIbHOCTh HE3ABUCUMBIX OJMHAKOBO PACIPEILTIEHHBIX BEJUINH €
dyukumeit pacnpegenenns F(x). Haitanre pactnpenenenue CayvdaiiHONl BeTHINHBI

M,, = max{{1,..., &}
IMpeanonoxkum, aro lim, oo 2*(1—F(2)) = b, tae a > 0u b > 0. Jlokaxkure, 9T0 NOCIEI0BATETLHOCTD
M,/ (bn)"® cxopures 1o paciupesenenuio K ciryyaiiHoi Berumnne, uMeroeil (pyHKINIO PACIIPE, e/ e ISl
f(x)=e® "mpuz>0wu f(xr) =0 npu z < 0.



