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N

BeposATHOCTHO-CTATHCTHYECKHE OCHOBBI JKOHOME TPUKH

DKOHOMETpPUKA ONMHUPACTCS HAa TBEPAbIM HaydyHbIH (YHIAMEHT - TEOPUIO BEPOSITHOCTEH M
CTaTUCTUKY. B o0nacTu Teopuu BepOSTHOCTEH Hallla CTpaHa SBJISAETCS MPU3HAHHBIM MHPOBBIM
muaepoM. [lpaktuyecku Bce cleNHaANMCTBl B 3TOM 00JacTH HCXOAAT B CBoel pabore u3
AKCMOMAaTUKU TEOPUHU BEPOSTHOCTEH, MpeiokeHHoH akagemukoM A.H. KoirMoropossim.

OnmHako B OTEUECTBEHHOM M 3apy0eXKHON JMTepaType NPUCYTCTBYIOT pa3iUyuHbIe
MHTEPIPETAlMd TEPMHUHOB U PAa3AeiOB KOHOMETPUKU, TEOPUH BEPOSTHOCTEH, CTATUCTHUKH.
OnHa W3 MPUYUH COCTOMT B TOM, YTO HCHONB3YIOT B CBOEH paboTe 3TH HaydHbIE 00JacTh
CHEIUATUCThl Pa3HbIX Hpogeccuil - SKOHOMHCTBI, WMH)KEHEpbl, MaTeMaTuku. [loaTomy MbI
IPUBOJMM OCHOBHYKO TEPMMHOJIOTHIO M KPaTKOE ONHMCAHME MAaTEMaTUYECKON CTaTUCTHKU U €€
HOBBIX Pa3/IeJoB.

II1-1. OnpeaeeHnsi TepPMUHOB TE€OPUU BEPOSITHOCTE M NMPUKJIATHON CTATUCTUKHU

OnpeneneHusi NPaKTUYECKH BCEX MCIOJIB3YEMBIX B JIUTEPAType MOHSITUH TEOpUHU
BEPOSITHOCTEN M MaTeMaTH4eCKOM CTAaTUCTUKUM W OCHOBHBIE CBEJICHUSI O COOTBETCTBYIOIIM X
MaTeMaTUUYeCKuX OO0beKTax coOpaHbl B DHIUKIoNenuu. Hubke mpuBeneHbl OmpeleieHus U
0003HAYCHHS JIMIIb JJIS1 OCHOBHBIX MOHATUN TEOPUM BEPOATHOCTEH U MPUKIAJHON CTATUCTHKH,
HCIIOJIb3YEMbIX B HACTOSIIIEM Y4€OHOM MOCOOMH. JTa CBOJIKA MO3BOJSET OCO3HAHHO M3YydaTh U
MPUMEHATh SKOHOMETPUYECKHE METOJbI JUIsl aHadu3a KOHKPETHBIX IKOHOMHUYECKHX JTaHHBIX.
OnHako OHA, OYEBUJHO, HE 3aMEHSIET CHUCTEMATUUECKUX KYypCOB TEOPUU BEPOSATHOCTEH U
NPUKIATHON MaTeMaTH4ecKOW CTaTHMCTUKHM, 3HAaKOMCTBO C KOTOPBIMH - HeoOxoaumas
NPEANOCHUIKA JJIs1 U3YYEHUSI SKOHOMETPHUKU.

Cnopel mo moBoJy TEPMHHOB BECbMa pacIpOCTpaHEHbl. BecbMa MONMynspHO >KelaHue
JNOOUTHCS €QUHCTBA TepMUHOJOTUU. OJHAKO TMpakTUKa TEPMHUHOJIOTUYECKUX JUCKYCCUI
MOKa3bIBAET, YTO MPUITH K €IMHOMY MHEHHIO OOBIYHO HE yaaeTcs. He moMoraror 10CTHKEHUIO
€IMHCTBA U aJMUHUCTPATUBHBIE MEphI, HAPUMEp, NMPUHATHE TOCYAAPCTBEHHBIX CTAaHIApPTOB,
"HEeCOOJTI0 ICHNE KOTOPBIX KapaeTcs Mo 3aKoHY'". 3a4acTyro Takke CTaHIapThl COJEpKaT B cebe
MHOTO CIIOPHOTO, & TO U OIIMOOYHOTO.

[outn B Kax7a0i 007acTH 3HAHUS MAPAJUICIBHO CYHMIECTBYIOT PA3UYHBIE TEPMHUHOJIOTHUECKUE
cuctembl. bosb1Ioro Bpeza 3To 0ObIYHO HE NPUHOCHUT. Tak, omneparusi yMHOKEHHS JIBYX YyUcen a
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u b Moxer ObITh 0003HAUEHA YETHIPHMs CIIOco0aMu - KpecTukoM (T.e. a X D), Toukoit (& b),
OTCYTCTBHEM 3HaKa MEKIY COMHOKUTESIMU (AD) MK 3BE310U KO, KaK IPH MPOTPaMMHPOBAHUT
(ax b). Cnyuaiinble BeMM4YHHBI 0003HAYAIOT MO0 JATUHCKUMH OYKBaMU, MO0 rpedeckumu. s
MaTEMaTHYECKOTO OKHMJIAHUS HCIOIB3YIOT 00 cumBos M, 6o cumBoa E, u 1.1.. OOBIYHO
MO>KHO 0€3 Tpy/Ja MOHSATh, O YeM UIET PEeUb.
OmHako MpH M3yYCHWH HACTOSIIETO Kypca 3KOHOMETPHUKHA HEOOXOJMMO IOJIh30BATHCS BIIOJTHE
ONpENEICHHON TEPMUHOIOTHYECKOU cucTeMoi. OHa U MPUBOAUTCS HUXKE.

NeNo
IIII.

TepMuHEI

1.1.1. TpoctpancTBO
AJIEMEHTapPHBIX
COOBITHIA

1.1.2. Cnyuaiinoe

COOBITHE

1.1.3. BeposiTHOCTHas

Mepa

1.1.4. BeposiTHOCTHOE

MIPOCTPAHCTBO

1.1.5. BeposTHOCTB

coObITHA A

OnpeneneHus

1. Teopusi BeposiTHOCTE W
1.1. O0ume noHsiTUS
MHOKECTBO, 3JIEMEHTBHI
KOTOPOTO, Ha3bIBAEMbIE
AJIEMEHTAPHBIMH COOBITHSIMH,
COOTBETCTBYIOT BO3MOXXHBIM
pe3ylbTaTaM HaOI0ICH U,

W3MEpPEHUs, aHAJIN3a, IPOBEPKH,
MCXOJIAM OTIBITA, IKCIIEPUMEHTA,

W CIIbITaHUA.

V3meprumMoe o IMHOKECTBO
MIPOCTPAHCTBA JIEMEHTAPHBIX
COOBITHIA.

Curma-agautuBHas mepa P,
omnpe/eseHHas Ha BCEX
CITy4aifHBIX COOBITUSIX H TaKasl,
gyto P(W)= 1,06 W -
MIPOCTPAHCTBO 3JIEMEHTAPHBIX
CcOOBITH

CoBokymHOCTh {W, G, P}
MIPOCTPAHCTBA IIEMEHTAPHBIX
coObITHi W, Ki1acca
CITy4allHBIX cOOBITHH G H
BEPOSTHOCTHOM Mepsl P.

IIpumeganus

[IpocTpaHCTBO 3JIEMEHTAPHBIX
coOpiTuit W = {W} JIeKHUT B OCHOBE
BEPOSITHOCTHBIX MOJIENIEHN SBJIEHUMN
(mporteccoB). BmecTo ssBHOTO
OTMCaHUsI TPOCTPAHCTBA
9IIEMEHTAPHBIX COOBITUI YacTo
WCIIOBb3YIOT KOCBEHHOE HIIH
JacTUYHOE

Ol CaHue, HallpuMep, C TOMOLUIBIO
pacIpeneneHui CirydaiHbIX
BEJINYMH.

Tepmun "n3Mepumoe" MOHUMAIOT B
CMBICJIE TEOPUH U3MEPUMBIX
MHOXeCTB. CiydaiiHbIe COOBITHS
oOpa3yrot s-anredpy G.
BepositHocTtHas mepa P - dyHkms,
CTaBsIIAsl B COOTBETCTBUE KAXKIOMY
CilydailHOMY COOBITHIO A ero
BeposTHOCTh P(A). Tepmun "mepa"
IIOHUMAIOT B CMBICIIE
MaTeMaTUYeCKON TEOPUU MEPBI.
CHHOHUMBI: BEPOSITHOCTHOE
pacnpeneseHue, pacipeaesieHue
BEPOSITHOCTEH, pacIpe/ieICHUE,
BEPOSITHOCTh Ha MPOCTPAHCTBE
HIIEMEHTAPHBIX COOBITHH.
BeposTHOCTHOE MTPOCTPaHCTBO
(CHHOHMM: 110JIE BEPOSATHOCTEN ) -
OCHOBHOU MCXOJHBIN 0OBEKT TEOPUH
BEPOSITHOCTEH M BEPOATHOCTHBIX
MOJIEJNIEN PEATbHBIX SABJICHUMN
(mporieccoB).

3nauenne P(A) BeposTHOCTHOH B cuity 3akoHa OOIBIIM X YK CE
Mepbl P Ha citydaiiHOM COOBITHH HacTOTa peanu3aluu coObITUs A Ipu

A.

HCOI'PAaHMYCHHOM YBCIMYCHUU
qHrcClia HE3aBUCUMBIX HOBTOpCHI/Iﬁ



1.1.6. He3zaBucumocts
CITy4alHBIX
COOBITUN

1.1.7. Cny4aitubiii
AIIEMEHT

1.1.8. Pacnpenenenue
CJIy4allHOTO
SIIEMEHTA

Crnydaiiabie coObiTst A 1 B
SIBJISTFOTCST HE3aBUCHMBIMU,
eciu P(AB) = P(A)P(B), rne
AB - nepeceueHre MHOXECTB A
u B (mpousBenenne coobITHii A
u B). Criyqaifabie coObITHs A1,
Ao,..., A, Ha3bIBarOTCA
HE3aBUCUMBIMU (B
COBOKYITHOCTH ), €CTTH
P(A1A2...Ap) =
P(A1)P(A2)...P(Anyn
aHAJIOTUYHBIE PaBEHCTBA
CIIpaBEJTUBHI JIJIS BCEX
MOTHA0OPOB ATUX COOBITHI
Aw), Ap),..., Ak), 2£kEn -1,
Wzmepumast GyHKIus,
ompe/eNieHHas Ha
BEPOSITHOCTHOM IPOCTPAHCTBE.

DyHKIMS MHOXKECTBA,
331210 111as1 BEPOSITHOCTD
IIPUHAJIEKHOCTU CIy4aiiHOTO

OJTHOTO U TOTO K€ KOMILIEKCa
YCIOBUM, OIUCHIBAEMOIO
BEPOSITHOCTHBIM ITPOCTPAHCTBOM
{W, G, P}, ctpemurcs
BEPOSITHOCTH 3TOTO cOOBITUSI P(A),
T.€. I Jrodoro e > 0

limey P{|m/n-plfe} =1,

rJie m/n - 4acToTa, p - BEPOSTHOCTD
COOBITHS A, N - YHCIIO IOBTOPCHUM.
DTO CBOMCTBO HEJb3s IPUHUMATD 32
oTpeieNieHue BEPOSITHOCTH COOBITHS
B MaTeMaTH4e€CKON TEOPHUH
BeposiTHOCTENH. OHO yKa3bIBaeT
CrIoco0 OIEHUBAHUS BEPOSTHOCTH I10
OITBITHBIM JTAHHBIM.

OOmemaTe MaTUYECKOE TTOHSATHE
repeceyeHus MHOXeCcTB ACB B
TEOPUU BEPOSTHOCTEH MO TPAAUIUH
SKBUBAJICHTHO MOHSITUIO
Mpou3BeAcHUS cOObITHI AB.

CrydaitHblid 351eMeHT X IPUHUMAET
3HAUYEHUS B U3MEPUMOM
npocrpaHnctse (Z,J), rae Z -
MPOCTPAaHCTBO 3HaYeHUH X, a J -
KJ1aCC U3MEPUMBIX IIOJIMHOXKECTB Z;
pu 3TOM AJs Jiroboro QEJ
MHOKecTBO X H(Q) sBisieTcs
CITy4alilHbIM COOBITHEM.

Eciu Z - MHOXeECTBO
JICCTBUTEIBHEIX YK CEN Rl, TO
CIIy4ailHBIN 3J1eMEHT X Ha3bIBAIOT
Cly4anHOU BennuuHou. Eciu Z = RK
- KOHEYHOMEPHOE BEKTOPHOE
IIPOCTPAHCTBO Pa3MEPHOCTH
k=2,3,...., TO cIy4ailHBIN 3JIEMEHT X
Ha3bIBAIOT CIy4alHbIM BEKTOPOM.
Jlns cimyqaiinoro snemeHTa X,
ONPENETIEHHOIO Ha BEPOSATHOCTHOM
npoctpanctse {W, G, P} co



1.1.9. MuckpeTHbIit

CITy4alHbII
JIIEMEHT
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DJIEMEHTA U3MEPUMOMY
MTOJIMHOXECTBY €r0 00J1acTH
3HAYEHU.

CryuaiiHblif 371€MeHT, 001acTh
3HAYEHUH KOTOPOTO COCTOUT U3
KOHEYHOT'O MJIH CYETHOIO
MHO>KECTBA TOYEK.

1.1.10. Mapamerpuueckoe DyHKIMA, OnpeaeTeHHas Ha

CEMEUCTBO
pacrpeneneHuin

1.1.11. He3zaBUCUMOCTH

CITy4aiiHbIX
3JIEMEHTOB

1.1.12 BepositTHOCTHast

Ne

MO/JICIT SIBIICHUS
(mporiecca)

TepMuHbI

1.2.1. CnyqaitHas

BCIIMYMHA

u3MepuMasi QyHKIHS Ha

apamMeTpUIeCKOM
MPOCTPAHCTBE (MTOJMHOKECTBE
KOHEYHOMEPHOTO BEKTOPHOTO
MPOCTPAHCTBA), KOTOpast

KOXKJIOMY 3HAYCHUTIO ITapaMeTpa

(4ucity UM BEKTOPY,

BXOJSIIEMY B TapaMEeTPHUECKOe

MPOCTPAHCTBO) CTABUT B
COOTBETCTBUE paclpe/iesieHne
CIIy4aiiHOTO 3JIE€MEHTA.

3HAYEHUSIMU B U3MEPHUMOM
npocrpaHcrTse (Z,J), ero
pacnpenenenue P1J -® [0,1]
3amaercsa Gopmynoi P1 (Q)=P (X
Q). Q€.

Pacnipenenenue ciydyaiiHOro
seMeHTa X, IPUHUMAIOILIETO
TOJIBKO 3HAUEHUS X1, X2,...,
MOJTHOCTBIO OMUCHIBAETCS YHCIaMU
pi=P(X=x), i=1,2,..., mpuuem pj +
P2 +. =1

[TapameTp MOXKET OBITH
OJTHOMEPHBIM HJIM KOHEYHOMEPHBIM.
Bwmecto "3aBucumocTs oT k-mMepHOTO
rapameTpa' 4acTo roBOpST
"3aBUCUMOCTB OT k mapameTpoB".

OmnpeneneHHbIe HA OJHOM U TOM /{7151 ciTydaifHbIX BETUYUH U

’KE BEPOSTHOCTHOM
MPOCTPAHCTBE CIydaiiHbIC
9JIEMEHTHI X1, Xo,...,Xk CO
3HAYCHUSMHU B U3MEPHUMBIX
npocTpaHcTBax (Z1, J1), (Z2,
J2),..y (Zk, Jk) COOTBETCTBEHHO
Ha3LIBAIOTCS HE3aBUCHMBIMH,
ecim s JIIo0bIX Q1€J71,
Q2€J2,..., leJk nMEEM
P(X1€Q1, X€Q2,..., XkEQk) =
P(X1€Q1)P(X2€Q2)...
P(Xk€Qx).

MaremaTudeckas MOJIEID

BEKTOPOB, HMEIOIIM X IIJIOTHOCTH
BEPOSTHOCTH, HE3aBUCUMOCTh
OKBUBAJICHTHA TOMY, YTO IIJIOTHOCTH
BeposTHOCTH BekTopa (X1, Xz,..., Xk)
paBHa MPOU3BEICHHUIO IIIIOTHOCTEN

BEPOSATHOCTEN CIIy4allHBIX BEIUYNH
Xj T.€.

(X1, X2,..y Xk) = F(X2)(%2)... F(Xk).

Pe3y.HBTaTBI OKCIICPUMCHTOB,
KOTOPBIC MTPOBEACHBI HE3aBUCUMO
JpYT OT ApYra, KaK MpaBuJIo,
MOJICTTHPYFOTCS C TIOMO IIIBEO
HE3aBUCHMBIX CITy4ailHbIX BEJIMYHH.
YcranosneHnue (GopMyaupoBKa)

siBIIeHUS (TIpoliecca), B KOTOPOW MCXOTHON BEPOATHOCTHON MOJEIH -
M CITOJIb30BAHBI MOHSITUSI TEOPUU HEOOXOAUMBIN MEPBBIN dTAIl IS

BEPOSITHOCTEN U
MaTEMaTUYECKON CTaTUCTUKU.

1.2. Cayyaiinasi BeJJMYHHA
OnpeneJieHust

MIPpUMCHCHH A METOJ0B HpHKJIElIIHOﬁ
CTaTUCTHUKH.

[Ipumeganue

OpnHo3HauHag aercTtBuTeNbHasd (O qHO3HaYHAasA e CTBUTEIbHAS
dym ks X:W®R! sBisercs
BEPOSATHOCTHOM IIPOCTPAHCTBE. CIIyJalHOW BEIUYUHOM, €CIIN JUIS



1.2.2.

1.2.3.

1.2.4.

1.2.5.

1.2.6.
1.2.7.

DyHKIHA

IIPUHUMACT 3HAUCHU A,
MCHBIIIUC X.

[InotHOCTB Oynkuug p(t) Takas, yTo
BEPOSTHOCTH
X
F)= [p)dt
-00
npH Beex X, rae F(x) -
(byH KU pactpeaeacHus
paccMaTpuBaeMOM CIIy4alHOMN
BEJINYMHBI.
HenpepriBnas ~ CiydaiiHasi BeIMYUHA,
cilydaiiHas byHKIMS pacpeieeHus
BEJIIMYUHA KOTOPOM IIPHU BCEX
JIECTBUTEIBHBIX X
HEeTpepbIBHA.
KBantib 3HaYeHUE CIIyJdaiiHON
opsiiKa p BEJINYUHBI, 1J11 KOTOPOTO
(byH KU pacTipeeneHus
MIPUHUMAET 3HAUEHUE P UIH
MMEET MECTO "CKadoK'" co
3HAUEHUs MEHBILE P JI0
3HaueHus O0JIbIIe P.
Menuana KBanTtib nopsiaka p = 1/2.
Mona 3HaYeHUe CIy4ailiHON
HETPEPHIBHON  BEJIMYHMHBI, COOTBETCTBYIOIIICE
CIIy4anHOMN JIOKaJIbHOMY MaKCUMYMY €€

DyHKIMSA, ONPEIEIA0 A IS
pacrpeneseHuss BCeX JCMCTBUTENBHBIX YUCET X
BEPOSITHOCTH TOTO, YTO
ciy4aiiHas BeJmurnHa X

noboro xER' MuOXecTBO {W:X(W) £
X} SIBJSIETCS CIIy4aifHBIM COOBITHEM.
CryqaiiHasi BeJIMUMHA - 3TO CIIy4alHBIN
3MeMeHT co 3HadeHnsamu B R, (31ech
R! - MHOXeCTBO JIeHCTBUTEITBHBIX
qucen.)

Oynkuud pactpeaenenus F(x) = P(X <
x) = P{w:X(w) < x}. OyHkuus
pacripesienieHns HenmpepbIBHA CJeBa.

IIpumeuanue. Inorna GhyHKIHIO
pacmpeeneHus onpenessitoT kak F(x)
=P(X<x)=P{w:X(w)<x}. Torna
OHa HeTpephIBHA CIIPaBa.
CoxkpamerHast opma: MIOTHOCTb.

Yucno X, - KBaHTUIIb OPSAKA P IS
CIIy4aifHOM BeTHYMHBI ¢ PyHKIIHEH
pacnpezaenenus F(X) Torna u TOJIbKO
TOraa, Koraa

lim X®xp+0 F(X)3p, F(Xp);Ep.

MokeT ciyduThCs, 4TO

BBIIIE YKa3aHHOE YCIIOBUE
BBINIOJHAETCS Ul BCEX 3HAYCHUH X,
IIPUHAAIEKAILMX HEKOTOPOMY
MHTEpBay. Torna kaxaoe Takoe
3HAYEHME HA3bIBACTCS KBAHTUJIBIO
HopsiAKa p.

IIpumeuanue. OgHM aBTOPHI
ynoTpeOIstoT TepMHUH "KBaHTUIIB" B
MYKCKOM pOJI€, IPYIUE - B KEHCKOM.

Mopn y HenpepbIBHOU CIIydaliHOM
BEJIMYHMHBI MOXKET OBITh HECKOJIBKO
(KOHEYHOE YHCII0 UM OECKOHEUHO
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BCIINYMHBI IIJIOTHOCTHU BECPOATHOCTH. MHOFO).

Kparkas dopma TepmuHa: Moja.
1.2.8. MaremaTrnueckoe CpeaHee B3BEIIEHHOE 110 MaremaTnueckoe 0OXKUJaHue
0’)KHJIaHUE BEPOSATHOCTSIM 3HAYECHUE obo3znauaroT M(X), E(X), MX, EX u

crnydaitHoi Benmuuuabl X(W), |ap. Pekomenayemoe 0003HaYCHUE:
T.C. M(X). IIpu sTom

MK) = _|' X( o) P (de)

+ o0 + 0 i
_[xdF(x) = Itp(t] dt

-0 —aod

[ X{e)P (dew)

rrne F(X) - ¢yHKus pacnpeaeneHus, a
p(t) - MIOTHOCTH BEPOSATHOCTH
cimydaiiHOM BemnuuHbI X = X(W).

MaremaTtnyeckoe OKuIaHue
CYILIECTBYET HE JUISl BCEX CITy4allHbIX
BenuyuH X. JUIst CylecTBOBaHus
MaTEMaTUYECKOTO OXKHUIAAHUS
HEOOXO0AUMO U JOCTATOYHO
a0COJIIOTHON CXOJMMOCTH
COOTBETCTBYIOLLIETO MHTETPAJIA.
1.2.9. ducnepcus Maremaruueckoe oxuganue |l cioydaiHOU BeIM4YuHbl X
(cyuaitHoi KBaJIpaTa pasHOCTH MEXKIY mucnepeus D(X) = SZZSZ(X)zM(X-
BeqMunHBL X)  CIydaiiHOM BemmumHON 1 ee  M(X))?. ucmepens pasra 0 Torna u
MaTeMaTUUYECKUM OXHUIaHUEM. [TOIbKO Toraa koraa P(X=a)=1 ans
HEKOTOPOIO a.

1.2.10.Cpennee HeotpunarenbHblii
KBAJ[PAaTUUYECKOE KBAJAPATHBIN KOPCHB U3
OTKIIOHEHUE T CTICPCHH.
1.2.11. Koapdumuent OTHOIIEHUE CPEITHETO [IpumeHnsieTcs 17151 OJIOKUTENBHBIX
BapHalu KBAIPATHYECKOTO OTKIIOHCHHUSI |CITyYaHBIX BEIMYUH KaK MOKa3aTesb
K MAaTEeMaTUYECKOMY pazbpoca.
OKUTAaHUTO.
1.2.12. MomeHT MareMaTuueckoe OxKuJaHue
TOpSIKA caydaiinoii Bemuunnbl X,
(cmyqaiiHOM

BEJIMYUHBI X)
1.2.13.llenTpambubiii  MaTematndeckoe oxxuganue | Jlucnepcus - eHTPaTbHBIA MOMEHT
MOMEHT MOPSIIKa CIIyd4aiHON BEeIMYUHBI (X- nopsiaka 2.
q (cmyaaitnonn  M(X))%, roe M(X) -
BEITUYMHBI X) MaTEMaTUUYECKOe OxKuaaHne X.

1.2.14.Xapakrepucru- | Dyuxius ot t€R' | mpu M(e") = M(cos(tX) + isin(tX)) =
yeckast QyHKIHS KaKIOM t paBHas M(cos(tX)) + iM(sin(tX)).
(ciydaiiHoOi MaTEeMaTHIECKOMY 0)KUIaHUIO

BEJIMYUHBI X) CIIy4alilHOW BEJIMYMHBI e e
| - MHUMas €VHHUIIA, € -
OCHOBAHME HaTypaJIbHBIX
Jorapu (MOB.



1.3.1.

1.3.2.

1.3.3.

1.3.4.

1.3.5.

1.3.6.

CiryuaiiHbIi
BEKTOP

DyHKUHA
pacripeieneHus
(cyuaitHOTO
BEKTOPA)

[InoTHOCTB
BEPOSITHOCTH
(cimyuaitHOTO
BEKTOPA)
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1.3. Cny4aiiHbiii BEeKTOp
OnHo3HAYHAas U3MepUuMast
(yH KMl HAa BEPOSITHOCTHOM

Crnyqaiinblif BekTop X - 3TO
CITy4aifHbI 3JIEMEHT CO 3HAYEHHUSIMU B

MIPOCTPAHCTBE CO 3HAYCHH IMU R r.e. X = X(w) = (X1(W), Xo(W),....,
B KOHEUHOMEPHOM eBKIHA0BOM Xk(W)), Tae Xi(w), i=1,2,...k, -

[IPOCTPAHCTBE RK,

Oyukuus pacnpeneneHus F(xy,
X2,...., Xk) CIIy4aifHOTO BEKTOpa

X(W) = (Xl(W)! XZ(W)I""!
Xk(W)) ynoBieTBopsieT
PaBEHCTBY

F(X1, X2y00e0y Xk) =

P (X1<X1, Xo<Xo,..., Xk<xk) = P{

W:X1(W)< Xz, Xo(W)< X2,...,
Xi(W)< Xq).
OyHKUA p(X) TaKasi, YTO

P(XeA) = [p(x) dx
A

JUISL CIIy4aliHOTO BEeKTOpa X =

X (W) u 1106010 GOpPENTEBCKOTO

MMOJIMHOXECTBA A
KOHEYHOMEPHOTO €BKIINI0BA
[IPOCTPAaHCTBA R¥.

Marematnueckoe Be KTOp, KOMIIOHCHTBI

0XKHUJaHUE
CIIy4alHOTO
BEKTOpa

KoBapuanus

KOTOPOI'O - MaTeMaTH4YEeCK1E
OKUJIaHU S KOMITOHEHT
CIIy4aifHOTO BEKTOpa.

Koapuanueii Bexropa (X,Y)

(,[[J'IH ABYMCPHOTO HAa3bIBACTCA MATCMATUYCCKOC

BEKTOPA)

0’KMJIAHUE CIIy4allHOU
BEJINYNHBI

(X - MX))(Y - M(Y)), e
M(X) 1 M(Y) -
MaTeMaTUYECKUE OKUTAHUS
CIy4ailHbIX BETMYUH X U Y.

KoBapuaimonnas KBaxpatnas matpuna ||cij|

MaTpuIia
CIIy4allHOTO
BEKTOpa

nopsaka k, B Koropoi cjj -
KOBapHalus IByMEPHOTO
Bekropa (Xi, X)), rae Xiu X -
KOMITOHEHTBI CITy4allHOTO

Bekropa X = (X1, Xz,...., Xk), ij

cllydaifHble BEJIMYMHbI, 3aJJaHHbIE HA
OJIHOM U TOM K€ BEPOSITHOCTHOM
IIPOCTPAHCTBE.

MaremaTtndeckoe OKHIaHNUE
ciyyaiitHoro Bekropa X = (X, Xo,....,
Xk) ects (M(X1), M(X2),...., M(XK)),
rae M(Xj) - MaTeMaTHYeCKOe
O’KHJIaHME CIIydalHOW BEIMYUHBI X,
SBJIAIOIIENCS |- Off KOMIIOHEHTOM
ciy4aitHoro Bekropa X, i=1,2,...k.
cov(X,Y) =M (X - M(X)(Y - M(Y)) ;

ect X=7Y, 10 cov(X,Y) =D(X) -
nucnepcus X.

KoBapuanmonnas matpuiia
CUMMETPUYHA, HA TJIABHOM JUaroHaIn

CTOSIT TUCTIEpCUH Xj - KOMIIOHEHT X, 1
=1.2,...k.



=1.2,..k.
1.3.7. Koadpdunuent |OTHOLIEHUE KOBapHUAIlUHA
KopI()lgﬂuml (s Bexkropa (X,Y) ’ (X, Y) = M
JIByMEPHOTO TIPOU3BENICHUIO CPETHUX (XY (Y)
BEKTOPA) KBAJIPATUYECKH X OTKIOHCHU
S(X) 1 s(Y) cnyqaiHeIX Ecmm Y =aX+b, o |r(X,Y)|=1.
BenuH X 1 Y. Bepho u ooparnoe: eciu [r(X,Y)| =1,
To Y = aX+b..
1.3.8. Koppensunonnas Ksagparsas Marpuna ||rij|| Koppensuuonnas matpuna
MaTpuIa nopsazaka k, B KoTopoit rjj - CHMMETPHUYHA, HA TIIaBHOW THArOHAaJIH
CIIy4aitHOTO K03 QPULIEHT KOPPESIU CTOAT €IUHUIIBI.
BEKTOpa aBymepHoro Bekropa (Xi, Xj),
riae Xi ¥ Xj- KOMIOHEHTHI
ciryqaifHoro Bekropa X = (X,
X2yeeeey Xk), 1 =1,2,... K.
2. [lpuxknaaHasi CTAaTUCTHKA
2.1. Ooume
MOHSATHUS
2.1.1. [Ipusnak CaoiictBO YacTHBIMU BUJaMU HAOIIOICHUS SIBIISTIOTCS
(XapakTepuCcTHKa) W3MEpEeHHUe, HCIIBITAHUE, aHAJIN3, OTIBIT, TPOBEPKA
00bBeKTa U T.1.
HaOIOCHMUSL.
2.1.2. PesynbTar 3HavYeHUE PesynbraT HAOMIOICHUS MOKET OBITh YHCIIOM,
HaOI0ACH U NpH3HaKa 00bEKTa BEKTOPOM, 3JIEMEHTOM KOHEYHOI'O MHOXKECTBA
HaOIIOICHHSL. VI MaTEMaTHIECKUM OOBEKTOM WHOM TPUPOIHL.
2.1.3. Bri6opka COBOKYITHOCTb Br160opKa - COBOKYITHOCTb YHCEIN UM BEKTOPOB,
3HAYCHHUH OJHOTO W HWJTH MaTEMAaTHYECKUX O0BEKTOB HHOW MPUPOJIBI,
TOTO € MPU3HAKA COOTBETCTBYIOIIMX U3Y4aeMbIM pealbHbIM
y IOJIBEPTHYTBIX  00BEKTaM HAOIIOACHHS.
HaOIIOICHU IO
O00BEKTOB.
2.1.4. O0nem BbIOOpKU Yucio OOBeM BBIOOPKH OOBIYHO 0003HAYAIOT .
pe3yIbTaToOB
HaOIIONEHN,
BKJTIOYCHHBIX B
BBIOOPKY.
2.15. BepositHoctHas BepostHoctHast — [Ipumepamu BepOSTHOCTHBIX MOJIENIEN BIOOPOK

2.1.6.

MOJCJIb BLI60pKI/I MOJCJIb ITOJYYCHUA SBJIAIOTCA ITPOCTAA cnyqaﬁHa;I B516op1<a n

[Ipocras
ClIydaiHas
BBIOOpKA

pe3yJIbTaToOB ciydaiiHasi BBIOOpKa U3 KOHEUHOMH

HaOJIIOIEH N, COBOKYITHOCTH.

BKJIIOYAEMBbIX B

BBIOOPKY.

BriOopka, B Ecnu pe3ynbraTsl HaOMIOIEHUN UMEIOT
KOTOPOU pacupenenenue F, To roBopsrt, 4To "BEIOOpKa
pe3yabTaThl W3BJIeYeHA U3 pacnpeneneHus F'

HaOJIFOCHU



2.1.7.

2.1.8.

2.2.1.

2.2.2.

Cryuaiinas
BBIOOpKA U3
KOHEYHOUN
COBOKYITHOCTH

CraTHCTHKA

YacrtoTa
COOBITUS

OMIUPUYIECKOE
pacrpeneneHue
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MOJCIIMPYIOTCS KaK

COBOKYITHOCTh
HE3aBHCHUMBIX
OJIMHAKOBO
pacmpeeIeHHBIX
CIIy4ailHbIX
3JIEMEHTOB.
Bri6opka o6bemMa
n, B KOTOPYIO
BKJTFOYCHBI
pe3yabTaThl
HaOJIIOIeHU I Hal
00BEKTaMH,
0TOMpaeMbIMH U3
KOHEYHOM

COBOKYITHOCTH TaK,

4TO JTF000# HabOop
n 00HEKTOB HMEET
OJIMHAKOBYIO
BEPOSITHOCTH OBITH
OTOOpaHHBIM.
M3mepumas

by Krust
pE3yITbTaTOB
HaOIIONEHNH,
BKITFOUCHHBIX B
BBIOOPKY,
WCTIOb3yeMast 11t
MOTY4EHUS
CTATHCTHYCCKUX
BBIBOJIOB.

Ecau N - 4ncino 06beKTOB KOHEUHOU
COBOKYITHOCTH, TO JUIsI TIOJYYSHUS CITydaiHON
BBIOOPKU 00BbEMa N M3 3TOW COBOKYMTHOCTH, N <
N, oT60p 0OBEKTOB AJIsI TPOBEICHUS
HaOJI0ICHUH JTOJIKEH TPOBOJIUTHCS TaK, YTOOBI
1106011 HAOOp 13 n 0OBEKTOB UMEII OJTHY U TY K€
BEPOSTHOCTH OBITH OTOOpaHHBIM, paBHYIO n!(N-
n)!/ N!, T.e. 0OpaTHOI BETUUMHE K UUCITY
coueTaHuil U3 N 2JIEMEHTOB I10 N.

CTaTUCTUKU MCHOJIB3YIOTCS AJISl ONUCAHUS
JTAHHBIX, OLEHUBAHU S, TPOBEPKH THIIOTE3.
Crarucruka, Kak QyHKUIHS c1ydaifHOro
JJIEMEHTA, SIBJISIETCS CITy4allHbIM 3JIEMEHTOM.
CraTHCTHKa TPUHUMAET 3HAaYE€HUS B HEKOTOPOM
M3MEPUMOM IpocTpaHcTBe (Z,J), cBoem it
Ka)KJOM CTaTUCTHKH.

2.2. Onucanue JaHHBIX

OTHOIICHHE YK CIIa

HaOIIONEHNIT, B
KOTOPBIX
OCYIIECTBHIIOCH

coOBITHE, K 00BbEMY

BBIOODKH.
Pacnipenenecnue
CIIy4ailHOTO
JJIEMEHTA, B

KOTOPOM KaKAOMY

pe3yabTaTy
HaOIIONEHNUS,
BKJIIOYEHHOMY B
BBIOOPKY,
COOTBETCTBYET
OJTHA U Ta e
BEPOSTHOCTb,
paBHas 0OpaTHOI

Ecnu B BBIOOPKY BKIIIOUEHBI PE3YAbTaThI
HAOIOJCHUM X1, X2,...., Xn, TO SMIUPUIECKOE
pacipezesieHue - 3TO paclpenesIeHUe CIlydalHOU
BeIMYMHBI X Takoit, 9yto P(X= xj) = 1/n, i=
1,2,..., n Eciii HECKOJIBKO Pe3yiIbTaTOB
HaOIOACHUM COBMANAIOT: X1 = X2 =.... = Xk = a, TO
nojararot P(X=a) = k/n.



2.2.3.

2.24.

2.2.5.

2.2.6.

2.2.7.

2.2.8.

2.2.9.
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BEIUYHMHE 00bEMA

BBIOOPKH.
OMmnupuueckas | DyHkuus Omnpenenena, Korjaa pe3yabTaTbl HAOMIOACHUHN -
byH KU SMITUPHUYECKOTO  YHCJIAa MJIK BekTopa ((pyH KU pactpeeeHus
pactipenenenust pacrnpenenaeHus. o nm.l.2.2 u 1.3.2 COOTBETCTBEHHO).
Bei6opounoe Cymma Bribopounoe cpenHee apu pMETHIECKOE PaBHO
cpenHee pE3yIAbTAaTOB MaTeMaTUYECKOMY OKHIAHHIO CITydalHOMU
apudmeTHIecKoe HaOI0AeHUH, BEJIMYUHBI, UMEIOICH SMITPUYECKOe
BKIIFOUCHHBIX B pacrpeneneHue.
BBIOOPKY,
JieNIeHHAs Ha ee
00BeM.
Bei6opounas Cymma kBasipaToB |BeiOopouHas nucrepcus
JIACIIEPCU S OTKIIOHEHHU U
pe3yIbTaTOB s?=1/ng (x; - ch)z-,
HaOIIONEHNH,
BKJIIOUCHHBIX B T7e X1, X2,...., Xn - PE3YABTATHI HAOTIOICHU,
BBIOODPKY, OT U X BKJIIOUEHHBIE B BBIOOPKY; Xcp - BRIOOPOUHOE
BbIOOPOYHOTO cpenHee apu(MeTHIeCcKoe,
CpEIHETO
apu(METHIECKOTO, Xep = 1IN x;,
JICIIeHHas Ha
00beM BBIGOPKY. Brei6opouHnast mucriepeusi paBHa TUCTIEPCHA
CJIydallHOM BEJIMYUHBI, UMEIOLIEH SMIIMPUIECKOE
pacrnpeseneHue.
Bri6opounoe HeotpunarenbHslii
cpennee KBaJIpaTHBIN
KBaJ[PaTUUYECKOE KOPEHb U3
OTKIIOHEHHE BBIOOPOUHOM
JVICIIEPCUH.
Beibopounsrii  MomeHT nmopsinka q mg = 1/nE x% e x; mo m.2.2.5.
MOMEHT TIOPSIJIKA CIIydalHOU
q BEITUYUHBI,
MMEIOLICH
SMITHPUIECKOE
pacrpeseneHue.
Brei6opounsiii  LleHTpasibHbBIM mg=1/nX (x- ch)q ,TIE Xih Xop 1o 1m.2.2.5.
[EHTPAIbHBII  MOMEHT MOPSIKA q
MOMEHT IIOPsIIKA CIIydalHOU
q BCJINYMHEI,
UMEIOIEN
SMITUPUYECKOE
pacrpeneneHue.
K-st mopsnkoBast K- a1eMeHT X B
CTaTHCTHKA BapHAIMOHHOM

psny, MOTY4EHHOM
13 BEIOOPKU
o0BeMa n,
DJIEMEHTHI
KOTOPOM X1, X2,....,
Xn PACIIOJIOKEHBI B



2.2.10.

2.2.11.

2.2.12.

2.2.13.

2.2.14.

2.2.15

2.3.1.

11

TOPSIIKE
HEyObIBaHUS:
XEX2) £..£ XK £...
£X(n).

Pa3max Be1O0opku Pa3zHocTh MexTY

BeiOopounas
KOBapHaIus

Bri6opouHas

HauOONBIIMM U

Ecim X(1) ¥ X(n) - IepBas U n-asi HOPSIKOBbIE
CTaTUCTHKU B BBIOOpKE 00beMa n, To pazmax R =

HauMEHBIIUM X(n) = X(1).

3HAYECHUSIMHA

pE3ynbTaTOB

HaOJIIOACHUI B

BBIOOPKE.

KoBapuanus Ecnu (xi, Yiy, F1,2,....,N, - pe3ynbTaTsl
JIBYMEPHOI'O Ha0JIt0/IeHU i, BKIIOYEHHBIE B BBIOOPKY, TO
CITy4alfHOTO BbIOOpOUHAs KOBapHalus paBHa 1/n X (Xj - Xep)(Yi
BEKTOpa, - Yep), THE Xi M Xep MO T1.2.2.5, Yp = 1/NEY;.
HMEIOIIETO

SMITUPUYECKOE

pacrmpeneieHue.

KoBapuanmonnass Ha rmaBHO#M quaroHany BrIOOPOYHOIM

KOBapHallMOHHAadg MaTpula

MaTpuIa

Bbe160pouHbIif
K03 pPUITMEHT
KOppeNsAInu

Bri0opounas

KOBapHallMOHHON MaTPUIIbl CTOSIT BBIOOPOUHbIE

CIIy4ailHOTO JIMCIIEPCUH 110 11.2.2.5, a BHE TJIaBHOW IMaroHaJId
BEKTOpa, - BbIOOpOuHbIe koBapuanuu mo m.2.2.11.
HMEIOLIETO
SMIIUPUYECKOE
paclpeeneHue.
Koaddumuent Bre160pouHblil K03 GOUITHEHT KOPPETSAIIUY paBeH
KOppEIsL N
JIBYMEPHOTO o .
rmattoro i 1;51(::1 Xep )i Vep)
BEKTOPA, =
e (S Yoyt
SMIIUPHYECKOE &= S & Lo
pacrnpeneseHue.

TIE Xj U Xcp MO I1.2.2.5, Viu yp mom.2.2.11.
Koppensiuonnass Ha rmaBHO#M quaronanu BbIOOPOYHOM

KOppeJsMOHHAas MaTpHIla

MaTpunga

Bb160pouHbIi
K03 pPUITHEHT
BapuaIyn

O1ieHuBaHue

CIIy4alHOTO
BEKTOpA,
VMEIOLIETO
SMIIAPUYECKOE
pacnpeeseHue.
OTHommeHNE
BBIOOPOYHOTO
CpEIHEro
KBa/IpaTUYECKOTO
OTKJIOHEHUS K
BBIOOPOUYHOMY
cpeaHeMy

KOPPEJISILIMOHHON MATpHUILIbI CTOAT 1, a BHE
[JIaBHOM JMaroHaly - BEIOOPOYHBIE
K03 pPUITMEHTH! Koppersinuu 1o 1m.2.2.13.

Bb160pouHbIN K03 QPUIIMEHT Bapualuu
UCIIOJIB3YIOT, KOTZIa PEe3yIbTaThl HAOMIOAEHU N
MI0JIOKHUTEIBHBI.

apuMeTHIecKoMYy.
2.3. OueHnBanue

[TpubmmxenHOE CocTaBisronmMMHu BEPOITHOCTHBIX MOJIENIEH



2.3.2.

2.3.3.

2.34.

2.3.5.

2.3.6.

2.3.7.

2.3.8.

Or1eHka

ToueuHnoe
OlLlCHUBaHUE

JloBepurtenpHOE
OLICHUBaHUE

JloBepurtenpHoE
MHOKECTBO

JloBepurenpHas
BEPOSITHOCTh

JloBepuTenbHbII
WHTEpBa

JloBepurenpHbIe
IPaHUIIbI
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onpeeneHue
WHTEPECYIO IIEN
CIICIMAJINCTA
COCTaBJISIO ITIEH
BEPOSITHOCTHOM
MOJCIH SIBJICHUS
(mporiecca) o
BBIOOPKE.
Pesynbrar
OILICHHMBAHUS 110
KOHKPETHOM
BBIOOpKE.

Bun onennBanms,
P KOTOPOM IS
OIICHUBAHUS
HCIIOJIb3YeTCA
OIHO
ompeieJICHHOE
3HaUYCHHE.

Bung oneHnBanms,
MpH KOTOPOM ISt
OLICHUBAaHUS
HCTIOJIb3YETCS
MHOKECTBO.
Omnpenensiemoe o
BBIOOPKE
MHOYKECTBO B
MPOCTPAHCTBE
BO3MOKHBIX
COCTOSIHU M
OILICHHUBaEMO
COCTaBJIAIOIIIEH,

K CII0JIb3yeMOe TPU
JIOBEPUTEIHLHOM
OIICHUBAHUH.
BepositHOCTB TOTO,
4qTO
JIOBEPUTEIBHOE
MHOKECTBO
COACPKUT
JNIEUCTBUTEIILHOE
3HAUECHUE
OLIEHMBAEMOU
COCTaBJISIOITICH.
JloBeputensHoOE
MHOECTBO,
SIBJIIO ITICECS
WHTEPBAJIOM.
KoH11b! (rpanuiibl)
JIOBEPUTEIBHOTO
WHTEpBaja.

MOT'YT OBITh: 3HAUCHHE MapameTpa
pacIpezeneHus; XxapaKTepuCcTuKa
pacnpezneneHus (MaTeMaTHIECKOe OKHIaHuE,
K03 QPUITMEHT Bapualyu 1 JIp.); GYHKUIHUS
pacripesieNieHust; INIOTHOCTh BEPOSTHOCTH;
perpeccoHHas 3aBUCUMOCTD, U T.JI.

O1ieHKa SABJISETCS CTATUCTUKOM, a IOTOMY
CJIy‘IafIHBIM 9JICMCHTOM, B YaCTHLIX ClIydasX -
CIIy4ailHOW BEJIMYMHOMN WIM CITy4ailHbIM
BEKTOPOM.

PaccmaTpuBaeMoe MHOKECTBO JIEKUT B
MPOCTPAHCTBE BO3MOKHBIX COCTOSIHU I
OLIEHMBAEMOW COCTABJISAIOIIEN BEPOSITHOCTHOU
MOJIeNU sIBJIeHUS (TIpoliecca).

I[OB CpUTCIILHOC MHOKCCTBO ABJIACTCA
CHy‘IaﬁHBIM MHO>XKECTBOM.

B koHKpeTHBIX 3a7auax OllCHUBAHUS JIIs
(1 KCUPOBAHHBIX IOBEPUTEIBHBIX BEPOATHOCTEN
CTPOSIT COOTBETCTBYIOLLME TOBEPUTEIbHBIE
MHOYECTBA.

HHTepBanbl MOTYT OBITh KAK OTPAaHUUYEHHBIMU,
TaK 1 HEOTPAaHUUYEHHBIMU (JIydaMmu ).



2.3.9.

2.3.10.

2.3.11.

24.1.

24.2.

24.3.

24.4.

Bepxuss
JIOBEPUTEIbHAS
rpaHuIia

Huxusa
JIOBEpUTEIbHAS
rpaHuIa

JIBycTOpoHHUE
JIOBEPUTEIILHBIC
TpaHULIbI
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I'panuna
JTIOBEPUTEIBLHOTO
WHTEpBaja,
SIBJISIFO LLIETOC 5T
Jy4OM, HE
OTPAHUYEHHBIM
CHU3Y.

['pannna
JIOBEPUTEIBHOTO
WHTEpBaja,
SIBJISIFO ILIETOC 5T
Jy4OM, HE
OTpaHHUYEHHBIM
CBEpXY.
['panuibl
OTPAaHUYEHHOTO (U
CBEpXY, U CHU3Y)
JTIOBEPUTETBHOTO
VHTEpBaja

Jliig noBeputenbHOro nHTEpBana (-¥; a) Bepxuen
JIOBEPUTEIIbHOMN IPaHULEH ABJISIETCS YUCIIO a.

Pasznnune BepXHUX, HU)KHUX U IBYCTOPOHHUX
JTOBEPUTENBHBIX TPAHUL] HEOOXOIUMO YUUTHIBATh
IIpU NIPOBEACHUM KOHKPETHBIX PAaCU€TOB, T.K.
4acTO BCE BUJIbI TPAHUL] OIIPEIEIAIOTCS C
MTOMOIIIBIO OTHUX U TeX K€ TaliuIl.

Jns neyctoponnux rpanut (Tq1;T2) ¢
BEPOSTHOCTHIO | CIIpaBeTMBO HEPABEHCTBO
T1£T>.

2.4. IlpoBepka cTATHCT HYECKUX TMIIOTE3

Cratuctuueckas OrnpeneneHHoe

TUIIOTE3a

HyneBas
TUIIOTE32

MPEOIOKEHUE O
CBOMCTBAaX
pacrpeneneHun
CITy4ailHbIX
3JIEMEHTOB,
JIeKAUMX B OCHOBE
Ha0JIF01aEMBIX
CIIy4alHBIX
SIBJICHU U
(mporeccoB).
Cratuctuyeckas
TUII0TE3A,
10JIeKaIA St
TIPOBEPKE 10
CTaTUCTUYECKUM
JTAHHBIM
(pe3ynbraram
HaOIIONEHNH,
BOILIE UM B

BBIOOPKY).

AJ'IBTCpHaTI/IBHaH CrarucTryeckas

TUIIOTE3a

TUII0TE3a, KOTOPast
CUMTAETCS
CIIPaBE/JINBOM,
€CJIM HYJeBas
TMII0TE3a HEBEPHA.

Craructuueckuii [IpaBuio, mo

KpUTEpHUil

KOTOpOMY Ha
OCHOBE

13 BO3MOKHBIX CTATUCTHYCCKUX TUIIOTE3 B
KaueCTBE HYJIEBOW BBIOMPAIOT TY, IPHHSATHE
CIPaBEATUBOCTA KOTOPOU Hanbolee BaxHO IS
HaJILHEUIIN X BEIBOJIOB.

CoxpameHHas opma - albTepHaTHBA.

[IpyHEMaemMoe permeHne MOKeT OJHO3HAYHO
OIpeNIeNIAThCS 110 Pe3yNbTaTaM HaOJII0IeHH
(HepaHJOMHU3UPOBAHHBIN KPUTEPHIA) MU B



24.5.

2.4.6.

24.7.

2.4.8.

2.4.9.

CraTtucThka
KpUTEPHUSI

Kpurtnueckas
001aCTh

14

pE3YIBTATOB HEKOTOPOU CTEIIEHU 3aBUCETh OT CiIydas
HaOJI0ICHH (paHAOMHU3UPOBAHHBIN KpUTEPHIA).
[IPUHUMAETCS

pEILIEHHE O

MIPUHSITAN WA

OTKJIOHCHUH

HYJIEBOM TUIIOTE3BI.

Craructuka, Ha  Kak mpaBuio, HepaHIOMU3UPOBAHHBIN

OCHOBE KOTOPOH  |CTaTUCTUYECKUI KpUTEPUI OCHOBAaH Ha
cOpMYIIMPOBAHO CTATUCTHKE KPUTEPHSL, TPUHUMAIOIICH UM CIOBbIE
pearoniee 3HAYCHUS.

[IpaBUJIO.

O6unacts B Ecnu cratucruueckuil Kputepuii OCHOBaH Ha
MIPOCTPAHCTBE CTaTUCTHKE KPUTEPHUsI, TO KpUTHUECKasi 00J1acTh

CTaTUCTHYCCKOI'O BO3MOXXHBIX CTaTUCTUYCCKOTI'O KPUTCPUA OJHO3HAYHO

KpUTEpUs

Kputnueckas
00/1aCTh
CTATHUCTUKH
KpUTEPUS

Kputnueckue
3HAa4YCHU A

Oumoka
MEepPBOTO poJia

BBIOOPOK CO OTpeNeseTCs M0 KpUTUIECKOH 0071acTH
CIIETYIO IIIMMHU CTaTUCTUKU KPUTEPUSL.

CBOMCTBaMU: €CIIU

Ha0r01aeMas Kpartkas dopma: kpuTrdeckast 001acTb.
BBIOOpKa

TIPUHAJICIKUT

JaHHOM 00/acTH,

TO OTBEPTaIOT

HYJICBYIO TUIIOTE3Y

(¥ TPUHUMAIOT

AIIbTEPHATUBHYIO),

B IIPOTHBHOM

ciy4yae ee

MIPUHUMAIOT (1

OTBEPraroT

AIIbTEPHATUBHYIO).

MuoxecTtBo uricen Kpatkas Gopma: kKpuTuueckas 00J1acThb.
TaKoe, 4TO MpHU

MONaJaHNy B HETO

CTATHCTHKH

KpUTEpHUS HYJIEB YIO

TUTIOTE3Y

OTBEPraoT, B

MPOTUBHOM CITy4ae

MIPUHIMAIOT.

['panunbl (koHIBI) KpuUTHUYECKMMU 3HAYEHUSIMU SBIISIOTCS OJHO WUITU
OJTHOTO WJI JIBYX JIBa U3 Uucen ty, th B cirydae, eclii KpuTHIeCcKast
WHTEPBAJIOB, obmacth umeet Bu {Tp<t1}, {T,>t1} wim
COCTAaBJIAIO X {T, n<t1}E{Tn>tg} , e Ty . CTaTUCTUKA KpUTEPHUs.
KPUTHUYICCKYIO

007acTh

CTaTUCTUKH

KPUTEPHSL.

Oumoka,

3aKITIOYA0 AsICS B

TOM, YTO HYJIEBYIO

TUTIOTE3Y
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OTBEPraoT, B TO
BpeMs KaK B

JICMCTBUTCILHOCTH
9Ta TMII0TE3a
BEepHa.

2.4.10.  YpoBeHb BepositHOCTD Ecnu HyneBas runoresa sBJISETCS CIOKHON

3HAYUMOCTH ONMOKH MEPBOr0  (HApuUMep, 3aa€TCs C MOMOIIHI0 MHOKECTBA

poAa MM TouHas mnapameTpoB Qp), TO BEPOATHOCTH OLIMOKH
BEPXHSS TPaHb MEPBOTO POJIa MOXKET OBITH HE YHCIIOM (a), a
TaKUX dbynkiuei (a(qo), qoiQo). B kauectBe ypoBHS
BEPOSATHOCTEH. 3HAYUMOCTH OEpyT TOUHYIO BEPXHIOIO TPaHb

3HAYEHUN yKa3aHHOW (DyHKIIUU:

a= sup a(6o)
To & Eo

2.4.11. Ommoka Oumoka,
BTOPOTO po/ia  3aKIIYaroIascs B
TOM, UTO HYJIEBYIO
TUIIOTE3Y
[IPUHAMAIOT, B TO
BpeMsI KaK B
NEUCTBUTEILHOCTHU
9Ta TUIIOTE3a
HEeBepHa (a BepHa
albTepHATUBHAS
THIIOTE3a).
2.4.12. Mo1HOCTb BepositHocTh TOTO, MOTIHOCTH KPUTEPHUS SBJISICTCS OJTHO3HAYHOU
KpUTEpUs 4YTO HyJIEBas NeWCTBUTENBHOM (QyHKIIMEH, OnpeaerIeHHON Ha
TUIoTe3a OyJeT  |COCTaBIIAIOIIEM albTEPHATHUBY MHOXKECTBE
OTBEPIHYTa, €CIM  TMIIOTE3, 33JJaAHHOM B KOHKPETHOM 3ajaue
albTEpHATUBHAS  (CTAaTUCTUYECKOM MPOBEPKU MMIIOTE3, B
TMIIOTEe3a BEpHA.  YAaCTHOCTH, HA MapaMEeTPUUIECKOM MHOXKECTBE,
COOTBETCTBYIO LLIEM IbTEPHATUBHBIM THMIIOTE3aM.

2.413. | DyHkuus DyHKIUA, DyHKIMA MOIITHOCTH KPUTEPUsI 3a7jaHa Ha
MOIIIHOCTH OIpENeNsoN@as  MHOXKECTBE BCEX THIIOTE3, UCIIOIb3yEMBIX B
CTaTUCTHUYECKOTO BEPOSTHOCTH TOTO, KOHKPETHOM 3a/jaue CTaTUCTHUUECKOM MPOBEPKU
KpUTEPHUSI 9TO HYyJICBas runore3. Cy)XeHHEM ee Ha HyJIEeBYIO THIIOTE3y

runore3a Oyaer  sBisieTcs (yH KM, 3aJaf011ast BEPOSTHOCTh
OTKJIOHEHA. oumOxu nepBoro poja. CyxeHueMm ee Ha

AJIbTEPHATUBY SBJISETCS MOIITHOCTb KPUTEPHUSL.

2.4.14.  OmnepatuBHas | DyHKIUS, OmnepaTuBHAas XapaKTe€pUCTUKA - JOTIOJIHEHUE 10
XapaKTepUCTUKa ONpenessiom@as  eAUHULBI (PyHKIUH MOIHOCTH CTaTUCTHYECKOTO
CTaTUCTHUYECKOTO BEPOSTHOCTb TOTO, KPUTEPUS.

KpUTEPHUS 4TO HYJCBas
TUIoTe3a OyaeT
MPUHSITA.
2.4.15.  Kpurepwuit Kpurepuii
COITIacHs IPOBEPKU
TUTIOTE3bI

cornacus, T.e.
TOTO, YTO (PyHKIUS
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pacnpeneneHus

pe3ylnbTaToB
HaOJIIOIeHU,
BKITIOYCHHBIX B
MIPOCTYIO
CIIy4ailHyIO
BBIOOPKY,
COBIIAJAET C
3aJaHHOU WU
BXOJHT B 33JJaHHOE
IapamMeTpUYecKoe
CEMENCTBO.

2.4.16.  Kpurepuit Kpurepnii s PaccmaTpuBaroT Takke KpUTEpUU

OJIHOPOJHOCTH  [IPOBEPKU HE3aBUCUMOCTH, CHMMETPHH, CIIyJaitHOCTH,
TUIOTE3bI O TOM, OTOPAaKOBKU U Jp.
4TO (DYH KU
pacnpeneneHui
pe3yabTaTOB
HaOJIIOICHUH U3
JBYX WA
HECKOJIbKHIX
HE3aBHUCUMBIX
MPOCTHIX
CIIy4ailHbIX
BBHIOOPOK
COBITQJIAlOT
(abcomroTHAs
OJTHOPOJTHOCTB)
WITU OTJICNIbHBIE X
XapaKTepUCTUKU
COBIAJAIOT
(OAHOPOHOCTH B
CMBICJIE
MaTeMaTUYeCKU X
OXKHUJAHUM,
k03 (h(ULIEHTOB
BapUaIlyH  T.1.).

2.4.17. HomwmuaneHbii Ywmciio, HomunaneHbIi (33aHHBIN) YPOBEHb 3HAYNMOCTH
(3a1aHHBIN ) ncroJibdyemMoe B 00braHO OepyT paBubiM 0,1; 0,05; 0,01.
YPOBEHb CTAaTUCTHYECKUX
3HAYNMOCTH TaOIUIaX, C

MTOMOIIBIO
KOTOPOIo
BBIOUPAIOT
KPUTHYECKOE
3HAUYCHUE
CTAaTUCTUKH
KpUTEepUs IPU
IIPOBEPKE
CTaTUCTUYECKON
TUIIOTE3bI.

2.4.18.  PeanbHbIi YpoBeHb 3-3a TUCKPETHOCTH paclpeeieHUs CTaTUCTUKH



(MCTHHHBIHN )
YPOBEHB
3HAYUMOCTH

2.4.19.  Jlocturaembrit
YPOBEHB
3HAYUMOCTH

2.4.20. HezaBucumele
BBIOOPKH

17

3HAYUMOCTH
CTaTUCTHYECKOTO
KpUTEPHS,
BBIOPAHHOTIO 110
HOMHHAJIEHOMY
YPOBHIO
3HAYUMOCTH.

Cryuaiinas

BCJIIMYMHA, paBHAA

BEPOSTHOCTH
ronajgaHus
CTaTUCTUKU
KpUTEpHS B
KPUTHYECKYIO

KPUTCPU peaHBHBIﬁ YPOBCHBb 3HAYUMOCTHU
MOJKET OBITh B HECKOJIHKO pa3 MCHbBIIC
HOMHUHAaJIBHOTIO.

Jlnst kpuTHUeckoi obacTu BUaa {X:x>a}
JOCTUTAaEMbIl YPOBEHb 3HAYMMOCTH ecTh F(Xp),
rje Xy - pacCUduTaHHOE 1O BHIOOPKE 3HAUCHHE
cratuctuku kputepus X, a F(a) = P(X>a) -
nononHeHue A0 1 GyHkumu pacnpeneneHus
CTaTUCTUKU KpuTepusa X. JlocTuraemslii ypoBEHb
3HAYUMOCTH - 3TO BEPOATHOCTb TOTO, YTO

O6J'IaCTB, 3aJaHHYIO CTATUCTUKA KPUTCPUA X B HOBOM HE€3aBHUCHUMOM
PACCUUTAHHBIM ITIO DKCHECPHUMCHTE NPUMCET 3HAUCHUC 60J'IBHIC€, 4eM

BBIOOpPKE
3HauYECHUEM
CTAaTHCTHKH
KpUTEPUSL.
Bei16opxu,
00beMHEHNE
HJIEMEHTOB
KOTOPBIX
MOJIETTHPYETC S
HabopoM
HE3aBUCUMBIX (B
COBOKYITHOCTH )
CITydalHbIX
HIIEMEHTOB.

[IPH pacueTe 10 KOHKPETHOMH BBIOOPKE, T.€.
oosbIee, yeM Xn.

Cm. m.1.1.11.



