1 CTATHUCTHKA. 1

1 Crarucruka.

Hocmanosxra 3adavu. Ilycts 3a1ana 2enepasvHas CO80KYNHOCMY X1, .. ., TN,
KOTOPYIO CJIe/lyeT MOHWMATh KaK HAOOD JIAaHHBIX, HATIPUMED, CPEIHIOI erKe-
JIHEBHYIO TEeMIIepaTypy WIN 3HAUeHWe WHIEKCOB (DOHIOBOTO phiHKa. V3 Te-
HEepaJbHON COBOKYIMHOCTH OTOMPAIOT 7 3HadeHuit. Tem cambiM, oOpasyeTcs
evlbopra 00bEMa n. Buibopka ObIBaeT nosmophas WIn 6€3n06mopHas B 3a-
BUCHMOCTH OT TOTO BO3BPAIAETCsI JIN BLIOPAHHBINH 3JIEMEHT B T€HEPAJIbHYIO
COBOKYTTHOCTh. 33/1a9a 3aKJ/J09aeTCsi B TOM, YTOOBI 110 BHIOOPKE OMpeIeTTh
CBOWCTBA reHepaJibHONl COBOKYIHOCTH.

[eHepabHYIO COBOKYIMHOCTH MOYKHO HHTENPETHPOBATH KAaK CJIYUAWHYIO
BenIuHy X, KOTOpas NMPUHAMAET 3HAYEHUS T1, ..., Ty C BEPOITHOCTIMH,
PABHBIMU J10JI€ COOTBETCTBYIOIIEr0 3HAUYeHus. Hanpumep, eciu 3HaYeHUE Tq
BCTPEYAETCsl B TeHEPATBHON COBOKYIHOCTH JaBazKbl, T0 P{X = x;} = 2/N.
Takum obpaszom, chopmyupoBannas Bbilie 3a/1a4a (POPMYJIUPYETCS KaK Ha-
XOZK/IeHUe CBOWCTB HEM3BECTHOTO paclpejiesieHus 1Mo BeIOOpKe o0béma n. B
Takoit (bOPMYIUPOBKE He MMeeT 3HAUEHUs, HEM3BECTHOE DACIpeIeIeHUe STB-
JISIETCST IUCKPETHBIM U/ HETPEPHIBHBIM.

J71s1 reHepaJIbHOl COBOKYIMHOCTH (HEM3BECTHOIO PACTIPE/IEJIEHNsT) OTIpe ie-
JIeHBI cpejHee (MaTeMaTHYecKoe OKugaHue) u aucrepcusi. OBO3HAYNM WX [
u o2

AHamornuHO reHepabHON COBOKYITHOCTH OIpeJIessieTcs CaydaiiHas Be-
mmanHa X ¥, nmeronas pacnpegesnenne Boioopku: P{X* =z} = 1/n. Ecre-
CTBEHHO 3HAYEHUsI Ty MOTYT TOBTOPSITHCSI.

Onpenenenune 1. Cpedree n ducnepcus BHIOOPKU PABHBI MaTEMATHIECKOMY
OYKUJIAHWIO U JIUCIIEPCUN Caydaiinoit Besimannabl X *. O600IIast 3TO ompeieie-
HUE, TOJIYIUM, 9TO MOMEHT BBIOOPKU TOPSIIKA I PABEH COOTBETCTBYIOIIEMY
MOMEHTY CJIy9ailHOW BeJmIuHbl X *.

Onpenenenne 2. Qynkyus pacnpedesenus 6vl00pKky — TO (PyHKIUS pac-
npejiesieHns CJIydaiHoi BeJmInHbl X *.

IIpumep. Ilpu necstu 6pocanusix UrpajibHOM KOCTH BbITIAIN ducaa: 3, 1, 2,
5, 2,4, 1,4, 3, 2. Torna ciaydaiinas Beqnduna X onpejessiercs: Tadanmei

X 11 2 3 4 )
P 102103]02]|02]0.1

Cpemnee BHIOOpKH paBHO 2.5.
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1.1 Omneukn

Buibopke cooTBeTCTBYET 1OC/IE€I0BATEILHOCTD CAYYallHBIX BeJUdun Xi, ...,
X,,, IMeOIINX Heu3BecTHOE pacupesesenue X. B ciydae moBTopHoii BHIOOP-
KU caydaiiapie Beuantbl X1, ..., X, B3aNMHO HE3aBUCHUMBI.

[Iycrs g() — mpousBobHas ¢ynknus n nepemennsix. Tormna g(z1, ..., T,)
oTpesiesisieT HeKOTOPYIO Tapaxmepucmuky BbIOopku. Pactipeaenenne ciaydaii-
Hoit Besmauubl g( X1, ..., X)) HA3BIBACTCA 66100POUHbLM pacnpedesenuem Xa-
pakTepucTuku g(xq,. .., Ty,).

IIpumep. Cpennee u aucnepcus BHIOOPKH :
g(1,...,xp) =T = (v1+ ... +x,)/n,

gy, ) =8 = = Z(xl —7)%

n

Jl1s1 OTleHOK XapaKTePUCTUK TeHEePAJTHHONW COBOKYITHOCTU WMCIOJIB3YIOTCS
pasmmanbie Gyukun g(xq, ..., x,). Hanpumep, J1jst OlleHKH CpejiHero rexe-
PAJIbHON COBOKYITHOCTH MOYKHO B3SITh (DYHKINIO T. MOXKHO Jin B3ATH JIPYTYIO
GYHKIIIO 71 ONMEHKHU CpeaHero rerepaabHoil coBokymuocTu? la. MoxkuO
B34Th JI00yI0 byHKIUO, HApumep, ¢(xy,...,x,) = x;. Ho sta dynknus B
OTJINYME OT IPeIblIyIeii IpeAcTaBiIgeT coOOi MIOXYI0 OleHKy. Temepb mpu-
MJIO BpeMsi 00CYANTh, 9TO Takoe “Xoporias’ u “mjioxasi’ OIeHKH.

Ounpenenenne 3. Onenka 0* = g(z1,...,T,) HEKOTOPOTO mapamerpa 6 re-
HEepAJbHON COBOKYIMHOCTH HA3BIBACTCS COCTNOAMEAbHOT, €CIH CIydaiiHasd Be-
mmanna g( Xy, ..., X,) CXOAUTCs 110 BEPOSITHOCTH K 6:

P{lg(X1,....X,) -0 <e} —1
pu n — 00 JId J0boro € > 0.
Teopema 1. Ouenxa s* = (1/n) > (z; — &)? asasemesa cocmoamenvrof.

Teopema 2. Ilycmov xq, ..., x, — 6b00pKaG U3 pacnpedesenus co cPeoHUM
p u ducnepcueti o?. Tozda ouenxa m = (1/n) > x; cpednezo snauenus
ABAACTNCA COCTNOAMEALHOT.

Zloxazameavcmeo. HyxHo mokasars, 910
1
P<|— E X,—pl<ep—1 Ve>N0.
n
O,Z[HaKO 9TO HEPABEHCTBO B TOYHOCTHU ABJIACTCA 3aKOHOM 6OIIBH_H/IM quceJ1 a4

MTOCJIEIOBATEILHOCTH B3aWMHO HE3aBUCUMBIX CJYYAWHBIX BEJIMYUH C OJIMHA-
KOBBIM paclpe/ieIeHueM. 0
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1.2 HecMmemiénHaga oreHKa

Onpepenenne 4. Onenka g(xq,...,T,) napamerpa ¢ HeH3BECTHOTO pactpe-
JIeJIEHUs] Ha3bIBAETCS HECMEIIEHHON, eC/IM MAaTeMaTHUECKOe OYKHJIAHUe COOT-
BETCTBYIOIIEH ciaydaiinoii Besmannbl g( Xy, ..., X,) paBro 0:

M(g(X1,...,X,)) = 6.

ITpumep. Ounenka m = (1/n) ) x; cpeHero 3Ha4eHUs (@ HEU3BECTHOTO PAC-
npeJie/ienus siBjaseTcs HecMelnénuoit. /lefictBurebio,

M(%ZX) - %ZMX - %(n,u) = 1.

IIpumep. /lana BoiOOpKa 1, To HEU3BECTHOrO pacupenenenns X . PaccMmor-
pUM B KaueCTBe OleHKn mucnepcun o Gynkmuio s> = 0.5(z; —7)* +0.5(xy —
7)%. TlpoBepuMm siBJjisieTcs Jli 9Ta OlleHKa HecMemgnnoii. Nrax,

2 2 2
2 T+ o T+ o T1 — T2
=0.5 - 0.5 - = ——

YT100bI TPOBEPUTH HECMEIIEHHOCTh OIEeHKH TpebyeTcst nepeiTu K He3aBHUCH-
MBIM CJIYYaiiHBIM BeuduHaM X1 U X5, IMEIONUX HEeU3BEeCTHOE pacipejese-
nue X.

M<X1 —X2)2 _ MX? - 2MX, MX, + MX?
> - -

3HAYNT, OIEHKA He SBJSIeTCS HeCMEIEHHOII.

Teopema 3. Ilycmv xq, ..., x, — 6vbopra u3 pacnpedesenus X ¢ ducnep-
cueti 0. Tozda ouenxa

n 9 1 —\2
n—ls _n—lz(xi_x)

ABNAEMCA HECMEWEHHOT 0UueHKoT Jucnepcu.

Jlokasamenvcmeo. CHadana IpeodpasyeM BbIpasKeHne Jisd s2:

d(@i—1)?=) (af —2ux+7) =) 27 —2T Y ;i +ni’ =
:Zx?—ani+n£2:Zx?—nj2.



1 CTATHUCTHKA. 4

B coorBeTcTBHE C onpeaeJ e HueM 3aMEeHUM BbI60pO‘IHbIe 3Ha4Ye€HUd T; Ha B3a-
NMHO He3aBUCHUMBbIE CﬂyqaﬁHbIe BEJINYNHBI XZ‘, nMeronme Heu3BeCTHOe pac-
npeaeJsienue X ¥ BBIYUCJIAM MaTeMaTHYeCKoe OKHJaHHue CﬂyqaﬁHOﬁ BeJINYH-

a3 X2 —n((1/n) Y X0)*:

]_ 2
M( X2 —n((1 XZ-2>:M X?——M( XZ-) -
S Xz n((1/m Y X)) =My - (Y
1 2
—MS X2 = D( XZ-) <M< X)) .
- (¥ x) + (X
MaTeMaTI/IquKoe O2KHJaHUuEe CyMMbI CJIyan'/’IHbIX BeJINYUH paBHO CyMMe MaTe-

MaTHYECKUX OXKUIAHUI. AHAJTOTHYHOE YTBEP:KIEHNE CIIPABEIINBO /sl TUC-
nepceuii B3aMMHO HE3aBUCUMBIX CIyJ9aiHbIX BesmdnH. CreaoBaTebHoO,

M(ZXE —n((l/n)ZXl.f) =nMX? — %(nDX+ (nMX)z) _

(no® + n*p?) = (n — 1)0”.

S|

= n(o’2 +/'L2) —
0

IIpumep. Boibopka x1, ..., T, OpeaHa3HauYeHA g ONEHKH BEPOATHOCTH P
BBITIQIEHNS € IMHUIILI TP Opocannn KocTu. PaccMoTpuM orenky p* nmapamer-
pa p, PaBHYIO JI0JIe TeX 3Ha4YeHuil BbIOOPKH, /Ui KOTOphIX x; = 1. [Tokaxkem,
YTO OIeHKa p* HecMeméHHass. B coOTBeTCTBUU ¢ ompejeieHneM HYKHO pac-
CMOTPETH MOCTEI0BATETLHOCTh B3AUMHO HE3aBUCUMBIX CJIYYAWHBIX BEJIUINH
Xy, ..., X, umeronux ofuHakoBoe pacupejenenue P{X; = 1} = p, onpese-
JINTh HOBYIO CJIyUaifiHyIo BeJinuuny Y Kak J0J1f0 X;, TPUHUMAIOIINX 3HAUYECHHE
1, u nposeputh paBernctso MY = p.

[omoxum Y; =1, eciu X; =1u Y; =0, eciu X; # 1. Torma MY; =pu

1
V==Yi+...4Y,).

n

ITo cBoiictBam MaTemaTmaeckoro oxkumanug MY = (1/n)(np) = p.

1.3 SOddekTuBHBIE OIIEHKN

IIpumep. Paccmorpum BBIGOPKY 7, To HEU3BECTHOTO pacipejeseHus X.
[Iycts m; = 0.221 + 0.829 1w my = 0.4x1 + 0.6x9 — J1Be OIEHKW MaTeMaTH-
YeCKOTO OXKUJanus p pacupenenenus X. Jlerko mpoBepuTsb, 94T0 06€ OTEHKH
SIBJISTIOTCS] HECMENTEHHBIME. UTOOBI ONpeIe/TuTh, KaKas U3 OINEHOK “Jydrie”,
BBIYHC/IAM UX JUCIIEPCHHN :

D (0.2X; + 0.8X,) = 0.2°0% + 0.8°0% = 0.6807.
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Ananornaso
D (0.4X; 4 0.6X5) = 0.520”.

Jlucmepcusi OTEHKHU My MEHbIEe JUCIEePCUH 1My, U B 9TO CMBICJIE OIEHKA 1M
“oryure”.

B ob6miem ciiyvae Mbl XOTHM Ha3BATH ONEHKY Ifekmuchoti, ecan Ha Hei
peann3yeTcst HauMeHbIas JUCHePCHs CPEIU BCEX BO3ZMOXKHBIX OIEHOK.

®opmanbroe onpegenenne. Ouenka a* = g(xy,...,x,) Tapamerpa a Ha-
3piBaeTcs 3(pOEKTUBHON, ecau IUCIepCus D(g(Xl,...,Xn)) HAUMEHbIIA
Cpe/in JUCIePCHil TPOU3BOJIBHBIX OleHOK D (h(Xl, o ,Xn)).

[IpuBeiennoe onpejiesienue CJaI0XKHO TPOBEPATH HA pakTuke. J[jis npak-
TUYECKOTO orpejiesienns 3pOeKTUBHOCTU TOTPEOYIOTCs JIBE CJIEYIONINne Te-
OPEMBI.

Teopema 4. [Iycmv o — ouenusaemwvili napamemp pacnpedenernus X, ume-
tougezo naommocmo f(x,«). Toada

1
n [ (20) f(z,)de

Teopema 5. Ouenka sgpexmuena mozda u moavko mozda, Ko2da HePaGEH-
cmeo (1) ecmanosumes pasencmeom.

D*(g(X1, ..., X)) 2 (1)

3amenanue. HepaBencTBo (1) MOXKHO yTOUYHUTH
1

>z 2
nffooo (%) f(.Z',Oé)dC

M(g(Xy, ..., X,) —a)’

rJle  — UCTUHHOE Hem3BeCTHOe 3HadeHue napamerpa. OTcioga ciemyer, 910
TOJIBKO HECMEIEHHBIE ONEeHKH 3(PDEKTUBHDI.

IIpumep. Ilokaxkem, 9TO OIEHKA CpeHETO HOPMAJIHHOTO PaCIpeIeTeHns

1 +...+x,
n

T =
aBsercsa 3pdexkTuBHoit. /lelicTBUTETBHO, MIJIOTHOCTH HOPMAJIBLHOTO pacipe-
JieJIeHUST onpe/iesisiercst (hopMyJIoit

1 _(e-p)?

[z, p) = oo 202

Torpa In f = <ln \/2170) - (gj;)Q. Boramcamy npon3BogHyo:

Olnf  x—p

)

o o
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[Tomb3ysdch mOTy4YeHHBIM BBIpazKeHWeM, HaiiaéM 3HaMeHaTe/ b HepaBEeHCTBA

(1).
[ (5) s [ () =

[TocietHee paBeHCTBO TOKA3AHO NPH BBHIBOE (hOPMYJIBI JUCIEPCHA TSI HOD-
MAaJIbHOTO PACIPeJIeIeHNUSI.

Urak, nepaBerctso (1) yTBepKaaer, 4To st JIOOOH ONEHKH (* BBIIOJ-
neno D?(u*) > 0?/n. Oanako BbHIYUC/IEHUS TOKA3LIBAIOT, YTO JJIs OlEHKH
T mucnepcus B Tounoctu pasua (1/n?)> DX, = ¢2/n, uTo U J0Ka3BIBACT
3¢ HEKTUBHOCTD OIEHKH B COOTBETCTBHH C TEOPEMOIt 5.

3amevarue. Hecvemménuasi OneHKa JUCHEPCHH HOPMAJBHOI COBOKYITHOCTH
s2=(1/(n—1))> (z; — 7)? me aBagercsa 3¢bdEKTUBHOI, B TO BpeMs KaK IpH
M3BECTHOM MATEMATHYECKOM OXKHUAanun p omenka sa = (1/n) Y (z; — m)?
oKazbiBaeTcs 3PPEKTUBHOIN.

1.4 BpibopouHasa goJis

[Iycth 24, ..., £, — BBIOOPKA U3 JUCKPETHOTO pactpejenenus X . Tpebyerca
orneHnTh BepositHocTh p = P{X € I}, rae I — HeKOTOpHIH MHTEPBA 3HAYe-
Huii caydaiinoit Besmunnasl X . Hampumep, Tpedyercs OneHUTH BEPOATHOCTH
BBITIA/ICHUS €JIMHUIBI U JIBOUKH PN OpocaHuu urpaJsibHoil Koctu. EcrecTBen-
Has TOUedHad OTeHKa p* mapaMeTpa p COCTOUT B BRIYUCTIEHUN JTOTN 3HAUEHU
BBIOODKU, TPUHUMAIOTIEH 3HAYEHNS U3 WHTepBaa I.

Paccmorpum nocie10BaTeTbHOCTH B3aUMHO HE3ABUCUMBIX CTYYAHBIX Be-
JmanH X1, ..., X,, IMeIIX Heu3BecTHoe pactpejesenne X . Hazoséwm ycne-
XOM COOBITHE 3aKJ/II0YalONeecss B TOM, YTO 3HAYEHHE CJIyYailHON BeJTMYMHbBI
X; nexut Ha unrepsaje I. Ilyctb 5, — obiiee koaudecTBo ycmexon. Torma
pacipejeieHIeM BRIOOPOTHOI JION ABJSIETCS pacipeaesieHne cayJdaiHoi Be-
JAUauHbl S, /n. JIerko mpoBepuTh, UTO

1. P{|(Sn/n)—p| < e} — 1 (cnexyer u3 3aKoHA GONBINAX YHCET), TTOITOMY
TOUEYHAsl OIEHKA P* COCTOATEILHAS ;

2. M(S,,/n) = p, no3TOMYy OlIeHKA p* HECMEIIEHHAS ;

3. D(S,/n) = p(1 — p)/n, nosromy onenka p* acumnrornveckn 3bdex-
TuBHast (00JaaeT HANMEHbIIell Jucnepcueii npu n — 0o).
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1.5 UHTepBaJjibHasg OIEHKA

[HenTpasbHas npejiesibHas TeopeMa yTBEPK/IAeT, 9TO

S, g0
P{ —"—p‘ < —} — 2P(e),
n N4D
z2
rae O(e fo NGTS e~ 2 dv. Ecun gucnepcus ¢ u3BeCTHA, TO HHTEPBAJ

[*
SIBJISIETCST IOBEPUTEIbHBIM IS p ¢ HAJAékHOCTBIO 2 (¢). Ecan aucnepcus o
HEeW3BECTHA, TO HY?KHO OIEHUTH 0 OIEHKOM

2

*

0" = p (1 —p).

Toraa mOBEPUTETHHBIM HHTEPBAJIOM I P € HAMEKHOCTBHIO 2P (g) oKa3bIBa-

€TCd MHTEepBa.JI
Pf__g [p*( p)’pu_8 I p)]' 2)
n n

ITpumep. Cpemu Thicsau jetasieil, OTOOPAHHBIX U3 Te€HEPAJIbHOI COBOKYTI-
HOCTH, OKazaJioch 10 6pakoBanubix Jeraseit. Hyzxkuo naiitn 1oBepuTebHbIN
UHTEPBaJ JI0JIn OPAKOBAHHBIX JleTajieil B reHepa/ibHOW COBOKYITHOCTH C Ha-
néxuocTrio 0.99.

I[To dopmye (2)

0.01 - 0.99
P{|p* —0.01] < ey/———" 4 ~ 20(c) = 0.99.
1000

[To tabmune dbyuknnu P(e) maxomnm, urto € ~ 2.6. Torma

0.01-0.99
Ip* —0.01| < 2.64/ ——— ~ 0.0035.
1000

CarenoBatessno, 0.0065 < p* < 0.0135.

1.6 JIucnmepcus BIOOPOYHOI 101U CpegHETO OeCoBTOP-
HOI1 BLIOOPKH

Becniosropnast BeiOOpKa Ty, . . ., T, 10 MNPEKHEMY PAaCCMATPUBAETCS KaK 3Ha-
YeHus CaydaitHbix BequdauH Xq, ..., X,. OJHAKO c/lydaiiHble BeJTMIHHBI HE
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SABJIAIOTCS HE3aBUCUMBIMH. B CHJIy CUMMETpHUU paclpe/iesieHus CJIydaiiHbIx
BEJINYNH OJMHAKOBBI. A BBIYUCJUTH PACIpeeIeHUe MPOIIe BCEro I CJIy-
yaitnoit Besimunabl X1. [lycts &1, ..., § — pasjuvHble 3HAYECHHUS TeHEePaJib-
Hoit cosokymnHoctu. llonoxkum N; — KojimdecTBO 3HavYeHuit & B BBHIOOPKE,
N = Ny + ...+ Ny. Torna pacupeneienre X onpejessiercs: Tadanmei

X S| 2 &k
P | Ny/N | Ny/N |...| Ny/N

PaccmorpuM omeHKyY cpemaHero:

m=g(x1,...,x,) =

Maremarnueckoe 0KuJaHUe COOTBETCTBYIOMICH BBIOOPOYHON XapaKTePUCTH-
KH )
Mg(Xy,...,X,) = E(MXl + ... —l—MXn) =MX = pu.
Cure1oBaTEILHO, OLEHKA ABJIAETCS HECMEIIEHHOM.
Boraucomm gucnepenio g( Xy, ..., X,), noas3yscs dbopmysioil aucnepenu
CYMMBI CJIYYAHHBIX BEJTUYHH :

1
Dg(Xy,....X,) = — (nDX +n(n —1)Cov(Xy, X)) .

BrOBb m3-3a cHMMeTpPHE COBMECTHOe pactpenesenne ao0bx nap (X, X;)
onumuakoBoe. Ono 3agaércst hopmyIIoit :

N; N; .,

NN 1’ ecyu i # j
P{X1:§i7X2:§j}: N: N, —1

NN 1 emi=j

[Tpeobpasyst BTOPYIO CTPOUKY OINPeaeeHHsT, Oy INM

N; N;
NN ]1, ecm i # J
P{Xl :giaX2 :éj} - N2 N
! : ecan i = j.

N(N-1) N(N-1)’

Hanmomuum, uto xoBapuarus onpeenserca cootromenneM: Cov (X, Xs) =

M(Xng) — MX1 MX2 Tak Kak MX1 = MX2 = Z&NZ/N, TO

MX, MX, = (Zg%) (Z@%) Z&& N2 : (3)
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Jlng BuIYUC/IEHNS MaTeMaTUdeCKOTO OXKUIAHUS TPOU3BEICHUS CJIYJIaiHbIX
BesimauH X| n Xy Bocmosb3yeMmcsa (hOpMYJI0ii UX COBMECTHOTO pacipejese-
HWS :

M(X, X,) = Z P{X1 =6 Xo=¢}6¢& =

i,j=1
N;N;
Z&@N Zgz N(N — 1)

Bo Bropoit cymme 1/(N — 1) MOXKHO BBIHECTH 33 3HAK CyMMBL. Torpa mosx
3HAKOM CYMMBI OCTaéTcs MaremaTudeckoe oxuganme MX2. TogcTaBus mo-
JIydeHHBbIe BbIpazkeHus B POPMYJY JIs KOBAPUAIUHU, TOJYIHM :

N,N; [ 1 1 1
Cont ) = 66 (7 - ) - g

HenocpeicrBennbie Borancaenus: u dhopmyna (3) MOKa3bIBaOT, 4TO

1 1
Cov (X1, X,) = Zgzgj N2 _1—N_1MX2:

1 1 o?

= (MX)? - ——MX?=— .

N1 M) - N-1

Torna

1/, n-1, N —no?
D(g(Xl,...,Xn)):ﬁ(a _N—10>:N—1;’

KoHTpoJibHBIE BOITPOCHI

1. Ob6bscHUTe, YTO TaKoe reHepajbHas COBOKYIHOCTB, OBTOpPHAsI U Oecro-
BTOpHAasi BHIOOPKA.

2. JlaiiTe onpejesieHne CpeiHero, AUCIepCHH BRIOOPKU U BHIOOPOUHOI (DYHK-
UK pacipeieennd. Beraucanre ux aig Beibopku: 2, 5, 2, 1, 2. Jlaiite omnpe-
JieJieHre MOMEHTOB Topsijika v. Hanumure opmysty koaddunumentos accu-
MeTpun u dKcrecca. OObICHATE ¢ MOMOIIBI0 TpaduKa, ITO 03HAYAET I10JI0-
KUTEJIbHBIH K0P DUIUEeHT accuMeTpu.

3. Kak BBOJSITCSI OCHOBHBIE XapPAKTEPUCTUKU BLIOOPKMW : CPE/IHEE, TUCTIEPCHS,
HEHTPAJIbHBIE MOMEHTBI BBICIINX MOPSIKOB, KOI(DMUIUEHTH aCCUMETPUU U
skcrecca? Kakune u3 nmepedncieHHBIX XapaKTEPUCTUK OCTAIOTCS HEM3MEHHbI-
MH IIpU JHHEHHBIX Ipeodpa3oBaHudgax r — axr + b7

4. Jokaxkure, uyto onenka m = (1/n) Y x; cpeiHero 3HavdeHust (i HEN3BECT-
HOTO PACIIPE/IeIeHUST SBJISIETCS COCTOSATEIHHOM.
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5. /lana BBIOOpKA 1, T2, x3. ABAsgeTca mu onenka 0.25x7 + 0.25x9 + 0.25x3
HECMEITEHHO OIEeHKOI CpeIHero reHepabHOil coBokymHocTh ! OTBeT 060C-
Hy#Te.

6. Ilycts 21, ..., T, — BHIOOpPKA W3 pacupejeneHnus ¢ guctepcnein o2. To-
kaxkure, 9t0 s° = (1/(n — 1)) Y. (z; — T)? aBIs€TCS HECMEIEHHOI OLEHKOM
JTUCTIEPCHH.

7. Hanbr jge omenku mqy = 0.1z; + 0.929 uw my = 0.5z1 + 0.529 cpej-
HETrO 3Ha4Y€HUd [ HEU3BECTHOTO pacCHupede/IeHUnd. HBJ’IHIOTCH JIN 3TU OIECHKH
HeCMeIIEHHBIME 7 Y KaKOil U3 OIEHOK MEHBIIE AUCIPECHs 7

8. Haiijiure 3HaveHus napaMerpa a, jJexaue ua orpeske [0, 1], mpu KOTOpbIX
onenka axy + (1 — a)xs cpejHero 3HAYEHUS (1 HEW3BECTHOIO DPACIPe/IeIeH s
ABJsieTCss HecMmernenHoii. Cpean 3TUX OIeHOK HallInTe OIEeHKY ¢ HauMeHbIIei
JUcIepcuei.

9. Jokaxure, 4to omenka (1/n) Y " | r; MATEMATHIECKOTO OKUIAHHUS HOP-
MaJIbHO pacIpeaeIéHHON caydaiiHoil BeTndnHbl aBasgeTcs 3hdeKTUBHOIM.
10. Beraucanre mateMaTuvdeckoe 0XKuJaHne OIEHKU T CpeaHero 0ecroBoTop-
HO#l BBIOODKH.

11. Jloka:kuTe, 9TO JUCHEPCUs] BHIOOPOUHOI O paBHA %‘;—2, rie o2 —
JIUCTIEPCHST TeHepaIbHOW COBOKYITHOCTH.



