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OMnupuueckas QYHKIUS pacupeIeICHUs

CTaTUCTUYECKUE OLICHKU NapaMeTPOB

pacpeacIcHus
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" S
BBenenue

Mamemamuueckasa cmamucmuka — HayKa, 3aHUMAIOIIAACS METOIaMu O0pabOTKH
SKCIEPUMEHTAIBHBIX JAaHHBIX, TOJYYEHHBIX B pE3yJibTare HaOMIOACHUN Haj
CllydailHbIMU siBIcHUSIMU. [Ipu aTOM crnenyromnume 3adayu:

v OMHUCAHUE SBICHUHW — YMNOPSJAOYUTh CTATUCTUYECKHUM Marepuai, IMPEICTaBUTh B
yI0OHOM JIJTA SKCIIEpUMEHTaTopa Buie (Tadnuia, rpaduk, 1uarpaMmma);
v aHaJIU3 U TMPOTHO3 — MPUOJIM>KEHHAS OLIEHKA WHTEPECYIOIIUX YHUCIOBBIX COOBITHI

(cpenHsisi, IUCNIEPCUsI) U MOTPEITHOCTH 3TUX BEJINYUH;

v BBIPAa0OTKA ONTUMAJIbHBIX PEIICHUA — B PE3yJbTAaTe BO3HHUKACT 3aja4a MPOBEPKHU

NPaBJIONOJOOHOCTH THUIIOTE3, PEIICHHEM KOTOPOM SBIAETCS TMPUHATHE WA

HEMPUATHUE BBIJIBUHYTOW TMIOTE3HI.

Maremarnyeckass CTAaTUCTHKA TMPUA PEIIEHMA CBOMX 3aJad ONUPACTCI Ha
Pa3MBIIUISAIOIINN, OLIEHUBAIOIIUK COCTABIISIIOIINHI, alllapar S3KCIIEPUMEHTATOPA.



"
I'eHepajibHAasA COBOKYIIHOCTh U BHIOOPKA

llonuwlu nHabop ecex 603MOdHCHbIX 3HAYeHUl OuckpemHou CB

Ha3vleaemcsi FEHEPAJbHON COBOKYITHOCTBIO. N — 00beM

COBOKYITHOCTH.

OnHaKko B PEAILHOCTH IIPOBECTHU CIIOLUIHOE 00CIE0BAHUE
HeIeIeco00pa3HO U HEBO3MOKHO. Ha npakTuke orpaHM4YrBarOTCS
BBIOOPKOH.

Yacmb cenepaibHOU COBOKYNHOCMU U3 N I]IEMEHMOB, OMOOPAHHbBIX
CAVUAUHBIM 00pa3oM Ha3vleaemcst BLIOOPKOM. n < N

Bri0opka ¢ 00bemMoM < 30 Ha3BIBACTCS 8b100PKOU MAT0O20 0OBbeMa.

)



"
Cnoco0bI 0TOOpA

1. OT60p, HE TPEOYIOIIUM paCUICHECHUS:
= NPOCMOl, OeCNOBMOPHDILIL
C NOBMOPEHUAMU
2. OtOop, mpu KOTOPOM BCS F'€HEpaIbHAsI COBOKYITHOCTD JICJIMTCA Ha 4acTU
s MEeXaHUyecKutl
x  MUNUYECKUU
s CEPUUHbBLU
IIpocmoii — 0TOOP, IPU KOTOPOM OOBEKTHI U3BJICKAIOTCS U3 COBOKYITHOCTH I10 OJHOMY.
Mexanuueckuui — reHepalibHAs COBOKYITHOCTh «MEXaHUYECKW JCIUTCS Ha TPYIIIIbI.
BriOopka mpou3BOAUTCSA C KAXI0M U3 TPYIII.
Tunuueckuti — 0OBEKTHI BBIOMPAIOT HE U3 BCEH COBOKYITHOCTH, a U3 KXKJIOU €€ TUITHYECKOU
YaCTH.
Ceputinbiii — 00bEKTHI OTOMPAIOTCS HE IO OJTHOMY, & CEPUSIMU, KOTOPYIO MOJIBEPTatOT
CILIOIIHOMY 00OCIeA0BaHUIO. [lpuvepn!

J{1s1 Toro, 4T00BI MO JAHHBIM BBIOOPKHU MOXKHO OBLIO CYIUTh 00 HHTEPECYIOIIEM HaC
IpU3HaKe TeHepaIbHON COBOKYITHOCTH, HY)KHO YTOOBI BRIOOPKA MPAaBUIILHO IPEACTABIISAIIA
IPOTIOPILIMM TeHEPATBHON COBOKYITHOCTH, T.€. BRIOOPKA JTOJKHA OBITh penpe3eHmamusHol
(npedocmasumenvroi). B cuily 3akoHa OOJIBIIUX YUCENI MOKHO YTBEPKIaTh, YTO BEIOOPKA OyneT
PENPE3EHTATUBHOM, €CIIU KAXHCObLU 00bEKm 0MOOPAH CIYHAlHO U eCliu 6ce 00bEKNblL UMEIOM
OOUHAKOBYIO 8EPOSIMHOCHb HONACMb 8 8blOODK).

)



Crarucruueckoe pacnpeaejeHue BbIOOPKU

[lycTh U3 reHepasbHON COBOKYITHOCTH U3BJICYCHA BHIOOPKA, MPUYEM 3HAYCHHE X,
BCTPEYANIOCH 1, U T.1I., X, — ,. HaOmonacmble 3HAYCHUS X HA3BIBACTCSI 8APUAHMAMU, 8

IMOCJICAOBATCIIbHOCTD BAPUAHT, 3aAIIMCAHHBIX B BO3PACTAOLMICM ITOPAIAKE — 6aPpUAUUOHHBIM

paoom. Uucno HaOIOICHUN HAa3bIBACTCS Yacmomamu.
OTHOCHUTEJBHAS YACTOTA HAOIIOAEHUI — omHowenue
uucna Haodmooenuu Kk 0ovemy evlooprku. W.=n./n

Cratucruueckum PacClpeacjaCcHuEeM HA3bleAON NepevueHsb
eapuanm u coomeemcmeyrouwux um dsacmom uiu
OMHOCUMETIbHbIX Yacmom.

J171s1 BU3yaJbHOM OLIEHKU BBIOOPOYHOTO pacipeaeICHHs TPOU3BOAUTCS ITPYIITHUPOBKA

JTaHHBIX. /15 3TOTO:!

pacioararoT 3Ha4YCHU A xl. 1O BO3pAaCTAaHHNIO,

IIpumep

BCCb MHTCPBAJI p336I/IBaIOT Ha k MMOCJIICAOBATCIIbHBIX HCIICPCCCKAOMINXCA HHTCPBAJIOB,

TIO/ICYUTHIBAIOT YHCIIA 1, — KOJMYECTBO MOMABIINX 3HAYCHHUH X, B K&XK/IbIi HHTEPBAI.
Takast TabnuIa HA3BIBACTCS SPYNRUPOCAHHBIM CIHAMUCHUYECKUM PAOOM.
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"
IMIuUpudeckast yHKIMA pacnpenejieHust

OMnupuyeckoil GpyHKumne pacnpeneaenus (QhyHxkyus
pacnpedenenus evibopku) HazvieaemcaF  (x), onpedenanouyio O
KAxHc0020 3HAYEHUsL XOMHOCUMENbHYIO Yacmomy coovimus X<X.
F *(x)>nx/n; A_— YKCII0 BAPUAHT, MEHBIIE X, 71 — 00BEM BBIOOPKH.
CaoiicTBa.
= 3Hauenus F (x) €[0;1]
= F'(x) — pyHkuus HeyObIBarowas: F *(x2)> Fi(x ), ECIH X ,> X,
=  ©CIM X, — HauMeHbIIas BAPUAHTa, F'(x )=0
€CITH X, — HaHOOJIBIIAsL, TO Fi(x J=1
B oTiiune oT aMIupudeckoi q)yHKuI/H/I, bysKIHI0 F(X) reHepaabHO COBOKYITHOCTH HA3bIBACTCS
meopemuyeckou. Paznuuus Mexy HUMU COCTOSAT B TOM, UTO F'(X) ompeaesieT BEpOSITHOCTh COOBITHS
X<x, a F(x) — OTHOCUTEJILHYIO YaCTOTY.

HarnsiiHbiM n300pakeHUEM CTaTUCTUUYECKOTO Psifia paclpeieHus CIyKaT nOAUSOH U 2UCHOSPAMMA.

Ioauron — romanas 1unus, coeouHaIouaAst MO4KU (xsn).
I'ucrorpamma — cmynenuamas gueypa, cocmoauias u3z npsimoy20ibHUKO8, OCHOBAHUAMU KOMOPbIX
CILYJHCam UHMEPBAIbL, ONUHOU R, A 8bICOMOU — 6EUYUHBL N /M.

Ecau ructorpamma sBJIsIETCS THCTOTPAMMOM YacTOT, TO €€ IJIOIIadb paBHA CYMME BCEX YaCTOT, T.€. 00beMy
BBIOOPKH.

Ecnu ructorpamma siBIsi€TCS THCTOIPAMMOUM OTHOCHUTENBHBIX YaCTOT, TO €€ IUIONIagb PaBHA CYMME BCEX
OTHOCHUTENILHBIX YaCTOT. 7, 1, n; /N

—+—+ A+
n
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Crarucruyeckue OLEHKHN MapaMeTpoB
pacnpeaejaeHus

0 TodedHBIE OIICHKHU

0 HMHTepBadbHBIC OILICHKU

0 TOoYHOCTHh U HAICKHOCTD

0 JIOBEpUTEIBbHBIM MHTEPBAJ I MaT.OyKUIAHHNS

0 JIOBEpPUTEILHBIN MHTEPBAJ JUISA OLIEHKH JIUCIIEPCUU




J171s1 TOro, YTO0OBI CTATUCTUYECKHUE OLICHKH JIaBaIl XOPOIIIECe
IPpUOJIMKEHHUE OLICHUBAIOILIMX [MapaMeTPOB, OHU JIOJKHBI
YJIOBJIETBOPATH YCIOBUSIM:

= 00BbEM BBIOOPKU JIOJKEH OBITh JJOCTATOYHBIM JIJIS1 OLICHUBAaHUS

= OILICHKA MHTEPECYIOIIEro HAC ITapaMeTpa €CTh ClIyJaiHas
BEJIIMYMHA.

CrarucTudyeckue OlleHKU:

« Hecmewennvie — eCTh OLICHKA MaT.0:KUJAHUS, KOTOpas paBHA
OIICHUBAIOIIEMY ITapaMeTpy;

« Cumewennole — oieHKa M(x)# OLICHUBAIOILIEMY IIapaMeTpPy;

« Jhpexmuesnvie — OLICHKA, MMEIOIIAs IIPHU 3aJJaHHOM 00beMeE
BBIOOPKH 7 HAUMEHBIIYIO JUCIIEPCHUIO;

« Cocmoamenvuvie — OLICHKA, CTpeMSIIasicsa npu n— 0 1o
BEPOSTHOCTH K OLICHHUBACMOMY ITapaMeTpy.

1r



" A
ToyeuHbIe OLIEHKH

ToueuHnom Hazvisarom oyeHky, onpeodensirouLyro OOHUM YUCTOM.

IIycTh TpeOyeTcss N3y4nuTh KOJMYECTBEHHBIN MPU3HAK T'€HEPAILHOM
COBOKYITHOCTH. J|OMyCTHUM, yIal10Ch YCTAHOBUTH, KAKOE UMEETCSA
pacrpeaenenue. Torga BOZHUKAET 3a7a4a OLEHKU ITapaMeTpOB JaHHOTO

pacipCaciICHu:].
Ipumep

OpaHako Yalle BCEro AKCIIEPUMEHTATOPYy HE M3BECTCH BHU/I
pacopeecHus, T.K. OH 001aJaeT TOJIbKO JAHHBIMHM BBIOOPKHU U TOTAA
1S OLICHKH ITapaMeTPOB HYKHO HaMTH 3aBUCHMOCTD dTHX ITapaMETPOB
OT HAOJIOOaeMBIX BEJINYUH.

[ enepanvras u 6b100pOYHAS CPEOHAs
[ enepanvras u 8b100poYHAS QUCHEPCUU




"
I'eHepasbHass 1 BLIOOPOYHAS CpeTHAS

T'eHepasibHasi CPeAHSNA — cpedHee apuquemuuec:lme 3HAYEHULl 2eHePANbHOLU COBOKYNHOCIU X,
J— n
X2 =—2 X,
INE
_ X EX,en o+ i=1
X, = 21 7L cTidBTEpeHUsIMHA
N

FeHepanLHaﬂ CpCAHAA €CTh CPCAHEC B3BCIIICHHOC 3HAUYCHUM reHepaanoﬁ COBOKYIIHOCTH C UX BE€CaMHU, paBHbBIMHA
COOTBCTCTBYHOIIUM HaCTOTAaM.

Ecnu paccmarpuBarh x reHepaibHONM COBOKYMMHOCTH Kak CB, To M(x) = X,

M@)=X2

g T ey

Bbi0opouHasi cpeaHsisi — cpednee apughmemuyeckoe 3Ha4eHull 6blOOPKU.

X, =—
N.

n
ITycth nmeercst BeIOOpka oObeMa nu. Torma BEIOOpOUHAsS CPEAHSS paBHA: — 1 Z X
1

1=1

BriObopouHast cpesiHsisi 10 JaHHBIM OJTHOM BBIOOPKH €CTh OIPEETICHHOE YUCIIO.

Ecnu u3zBnekarp npyrue BEIOOPKH TAKOTO ke 00beMa U3 TeHEpabHON COBOKYITHOCTH, TO BBIOOpPOUYHAS CPETHSIS
MEHSIETCS OT BBIOOPKHU K BBIOOPKE.

BBI60pO‘-IHa$I CpCaHsAA CCThb HecMeueHHa:A OLICHKA

o o Wﬂ\
FeHepaHBHOI/I CpeI[HeI/I. \___4’//\_55_

[Ipu yBenmuueHnn o0beMa BEIOOPKH 1 BBIOOPOYHAS CPETHSSI CTPEMm 1L 1 1 CHUPAIDHUM LpPUAHUK.

<<
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I'eHepanbHass 1 BIOOPOYHAS TUCTICPCHU

T'eHepaJjbHOU qUCHIePCHEH Ha3bI8aAIOM CPEOHee apupmemuyeckoe Keaopamos
OMKJIOHEHUU 3HAYEHUL 2eHEePATbHOU COBOKYNHOCMU OM UX CPEOHEe20 3HAYEHUL.

1 ¥ N2 _ & + )2 . — S )2 :
Dg ZWZ('XZ_Xg) ; De _ZNl(xl_xe) N’ DZ _ZN('xl_'xe) .pl"
i=1 i=1 i=1

Kpome pucrniepcuit ist XapakKTEPUCTUKU PACCEUBAHUA 3HAYEHUN TEHEPATIBHOMN
COBOKYITHOCTH BOKPYT CBOETO CPEAHETO MOJIb3YOTCS APYTOM XapaKTEPUCTUKOU —
CPEeOHUM KBAOPAMUUECKUM OMKIOHEHUEM.

Bb10opouHOi qucnepcuent Hazviearom cpeonee apu@memuyeckoe Keaopamos
OMKIOHEHUU HAON00aeMblX 3HAUeHUL 8blIOOPKU OM UX CPeOHe20 3HAYEHUS.

D=1%(x-%)y=5
. _ n =i
§2 = S 391 H%S@ly/%HI/IHMI/I

J71s1 O1LleHKH pacceuBaHus BEIOOPKH CITY>KUT BHIOOPOYHOE CPETHEKBAPATUUECKOE
OTKJIOHEHHUE.




" JEE
HNHTEepBaIbHBIC OLICHKH

NHTEpBAIBHOM OLEHKON HA3b18AI0M OUEHK)),
ONpeoeIOUYCs 08yMs KOHUAMU UHMEPBALA.

IIpu BBIOOpKE Majaoro oObeMa TOYEUHAsl OILEHKA MOXKET
3HAYUTEJIILHO OTJIMYATHCA OT OLEHUBAEMOIO MapaMeTpa, 4yTo
OPUBOJUT K TpyObIM omuOkaM. Ilo 3Tol mnpuYuHE IIpH
HEOONBIIOM O00BEME BBIOOPKH CIEAYET II0Jb30BATHCS
IPYTUMHU OLICHKAMHU.

HMHaTEepBabHbIE OLIEHKHU MTO3BOJIAIOT ONPEIEIUTh TOYHOCTD U
HAJEKHOCTh OIICHOK.



" S
TOYHOCTL U HANEKHOCTD

I[TycTh HaiijieHHas 10 JaHHOH BBIOOPKE CTATUCTHYECKAas XapaKTePUCTHKA 0 CIIyXKUT OIIEHKOM
HEU3BECTHOIO TapameTpa 6 reHepanbHO COBOKYmHOCTH. Bymem cuurath 6 mnocrosHHBIM
yrciom. 0° 6 yIeT TeM TOYHEE ONpeAessiaTh nmapaMmeTp 0, uem MeHble aOCOJI0THAs BEIWYHMHA
pasHoctH |00 |<8 YeM MeHbIIIE €, TEM TOYHEE OIICHKA.

OmHaKo CTATHCTUYECKUE METOIbl HE TIO3BOISIOT KATErOPUYECKU YTBEPIKIATh, UTO 0"
YIOBIETBOPSET yciaoBHIo |007°<e, a MOXHO JIUIIb TOBOPHUTH O BEPOSTHOCTH, C KOTOPOW 3TO
HepaBeHCTBO ocylecTisiercs: P(|00°|<e)=P

HanexxHoCTBIO (Josepumensot 6eposimnocmyio) oyenku 0 no (9 HA3bl8AEMCS
geposimHocmy f, ¢ Komopoii ocywecmensemcs Hepaserncmeo |00 |<e.

OOBIYHO HAJCKHOCTh OKA3bIBACTCS 3apaHee 3aJaHHBIM 4YuclIoM, Onum3kuM k 1. Hamboiee
gacTeie 3HadeHus B: 0,95; 0,98; 0,99; 0,999.

CooTtHoIieHne P(|€) 0" |<8) [3 O3HA4aeT BEPOATHOCTH TOTO, YTO HHTEPBAL (O — g 0'+e)
3aKJI0UacT B ceOs (IOKPHIBACT) HEM3BECTHEBIN mapamMeTp 0, paBHa JOBEPUTEIHBHON BEPOSATHOCTH

B.

* * <
JloBepuTEeIbLHBIM HHTEPBAJIOM Hasbleaemcs unmepsal (80— e; 0 +e), nokpwvleaiowuil
Heuzgecmuwll napamemp 6 ¢ nadedxcnocmoio p.

WNHorna BMECTO TOBEPUTEIBHOM BEPOSTHOCTH [3 UCIIOIB3YIOT OOPATHYIO BEJIMYMHY — YPOBEHB

3HAUUMOCTH 0. = 1—f. Eciu B — BepOsSTHOCTH, UTO OLICHMBAEMBbIN MapaMeTp MOMajieT B MUHTEPBaJI,
0. — BEPOSITHOCTh, YTO HE MonajeT. B crarucTiueckux TabiuIax yKka3blBaeTcss UMEHHO Q.

1r
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JloBepuTeIbHbIM HHTEPBAJI AJI MAT.

OKHTAHUSA

PaccMOTpHuM HaxX0oXKACHUE JOBEPUTEILHOIO HHTEepBaiaa A1 M(X)
HOPMaJILHO pactpeneiicHHon CB, T.e. Hy>KHO HaWTH TaKOW MHTEPBAJI,
4YTOOBI BBIMOJHAIOCH CIEIYIOIIEE HEPABEHCTBO X — & < M (K< DAHHBIIMI
MHTEpBaa mupuHYy 2€. OH 00/1agaeT CHMMETPHEH.

BepoaTHOCTH TOTO, UTO \X —dTﬁpe@lenﬂeTCH:
= 3aKOHOM HOPMAaJILHOTO pacIpeielleHns], €clay u3BecTHa D(X)=c"

« WM pacnpeaesieHuss CTeroaeHTa, eciim D(X) HEU3BECTHA, a MOACYNTAaHA
ee HecMelleHHas Ol[eHKa S°.

Kpurtepuit CThrofieHTa ONPEASIISCTCS TAKUM ITApaMETPOM KaK CTEIICHb
cBOOOJBI v=n—1.

JI714 pacdeToB JOBEPUTEIBHBIX HHTEPBAIOB 11 M(X) HCIOJIB3YIOT JBa
MOJIXOAA:
=« K020a D(x)D(x) uzsecmna
=« K020a D(x)D(x) neuzsecmna

1r



Pacuer q1oBepUMTEbHbIX HHTEPBAJIOB NIPH

N3BECTHOU TUCIICPCUHA

bynem paccMarpuBaTh BBIOOPOYHYIO CPEIHION KAK CIIYYaUHYIO
BennuuHy. IIpuMeM 0e3 gokazaTenbCcTB, uTo eciu CB X
pacapeesieHa HOpMajabHO, TO ¥ BEIOOPOYHAs CPEHSIS MO
HE3aBHCUMbBIM HAOIIOASHUSAM pacupeeiieHa HOpMaabHO.
P X=M(x)|<e)=2D(x)=p.

Takum 00pa3zom [JIs1 HOpMaJILHOTO pacapeaencHus 2P (x)=p.

[Tapametp ¢ B pynkuuu Jlamnaca: ¢ = 8«/7flp/ o

Takum 00pa3oM JJ1s1 OTBICKAHMS IPaHMIL JOBEPUTEIBHOIO

MHTEpBAJIA:
1.110 TabauaM (GyHKIUM Jlanaaca HaXoAUM 3HAYEHHUE apTyMeHTa

t, 1151 KOTOpOoro D(t)=pH/2.
2.3Has 3HAYCHHME f U3 ﬁLCJIOBI/I}I t = AAKEIIM & (TpaHULA
nHTEepBaNa)e = tc/n

3.3anMchiBaeM JOBEPUTEIBbHBIN HHTEPBA: (X —&; X +¢)
Ipumep

<
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Pacuer goBepuTeJIbHBIX HHTEPBAJIOB IIPH
HEU3BECTHOU TUCIICPCUHA

Ecnu D(X) Hen3BeCTHa, a ee HeCMelleHHasl OLleHKa S, TO B
3TOM ciry4ae 8 mokpeitusg M(X) naTepBaioMm (X —&;X +¢)
BBIYMCJISIOT 110 3aKOHY pacnpeaencHus CThIOICHTa CO CTEHEHBIO
cB0001bI =hn—1 U a=I-p.

meroTcst Ta0auIlbl, KOTOPBIE 110 3a/JaHHBIM YPOBHSIM
3HAYUMOCTH U CTEICHSM OIIPEACIISIOT 3HAUCHUSI KPUTEPHS
CrprofenTa t 10 hopmysie fu, = eln/S

Taknm 06pa30M TIOBEPUTEIIbHBIN NHTEPBAJ zutm ]y (x) npy
HEH3BECTHOH JIMCIIEPCHHI CTPOMTCA B BHJIE (X~ =X+~ = )

JIaHHBI HHTEPBAJ ONPEALCIISIET, 4YTO C JOBEPUTEIbHOM

BEPOSTHOCTHIO [3 OH MOKPBIBAET HCTUHHOE 3HaYeHUE M(X).
Ilpumep

<



" A
JloBepuTEJIbHBIM HHTEPBAJI IJI OL[CHKH
TUCIIEPCUHA

JloBEpHUTENBLHBIN HHTEPBAJ CTPOMTCSA Ha OCHOBAHMH TOTO, YTO BeanunHa (n—1)S%/c
pacIpejiesieHa M0 3aKOHY «XH-KBajpaT»()>) co cTenmeHsMu v=n—1.

Bribopounas aucniepcus D(X) 1 HOpMaJIbHOTO paCpeICICHUS CBSI3aHbI CIEAYIOIUM
COOTHOIIICHUEM

= (n—1)S*/c

> 6>= (n—1)S?

J171s1 3aaHHOM JOBEPUTEILHOM BEPOSTHOCTH 3 MIIH, YTO TOXKIASCTBEHHO, IS
3aJaHHOTO YpOBHS 3HaUMMOCTHU 0=1—f3. [ToTpeOyeM, 4TOOBI BBITIOIHSIOCH CIEAYIONIEE
COOTHOIIICHHE

P(y’ wrp O)= PO |y <0)=a/2; 8,<y’ w2, v <0,

N3 3TOr0 COOTHOIICHHUS CIEAYET, YTO TPAHHUIIBI JOBEPUTEIBHOTO HHTEPBAIa B SBHOM
BUJIC BBITVISIAT CICAYIOIIMM 00pa3oM:

(n—1)S? <o’ < (n—1)S°

Ilpumep
Xi/Z,v XZ a

1I—,v
2

1r
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IlpoBepka cTAaTUCTUUYECKUX THIIOTE3

CrarucTH4eCKOM THIIOTE30i HA3bI8aAOM, 2UNOMe3y O 8UOAX HEeU3BECMHO20 PACNpeOeleHUs]
UL O NAPaAMempax U38eCmHO20 pacnpeoeieHusl.

[IpoBepka CTAaTUCTUYECKOW THUIOTE3bl 3aKJIIOYAETCS B  COIMOCTABICHUM HEKOTOPBIX
CTaTUCTUYECKHUX IOKa3aTesel, BHIYUCICHHBIM MO JIAHHBIM BBIOOPKHU CO 3HAYEHUSIMH ITHX K€
noKa3aresieil, onpeAeICHHbIMU TEOPETUUYECKU B MPEAIOI0KEHUH, YTO MPOBEpsieMasl TUIOTE3a
BEpHa.

Knaccugukauun cunomes.

B pesynbrare npoBepku MOTYT OBITh IPHUHSTHI IBA HEPABUIBHBIX PEIICHHUS, T.€. JOMYIICHBI
OIIIMOKH JIBYX POJIOB.

Ouwiubkra nepso2o pooa COCTOUT B TOM, YTO Oy/IET OTBEPrHyTa MpaBUJIbHAS TUIIOTE3A.

Ouwiubkra 6mopoeo pooa COCTOUT B TOM, UTO OyAEeT NPUHATA HEIpaBUIbHAs THIOTE3A.

BeposTHOCTh COBEPIIMTD OLIMOKY IMEPBOro pojia MpUHITO 0003HaYaTh a. Ha npaktuke,
HaunOoJiee yacTo ucnoiab3yroT 0=0,05, 3To o3HadaeT, uTo B 5 cinydasx u3 100 umeercs puck
JOIYCTUTD OIIMOKY MEPBOro Pojia, T.€. OTBEPIrHYTh MPABUIHHYIO THIIOTE3Y.

Cmamucmuueckuil Kbumepuil, Cmamucmuyeckas 00aacmo
Cpaenernue 08yx oucnepcuil
CpaeneHue mamemamuyeckux OMcCuOaHUul

Ilposepka cunomeszvl 0 pageHcnige cpednuxﬂpoeepka cunomessbl 0 pasencmee cpeduux
Hpoeepka cunomessl 0 paserncmee CPBOHMX npu_u_U36CCHIHLLIX OUCNEPCUAX

IIposepka 2unomesvl 0 pageHcmee CPeOHUX NPU HEeU38ECHHBLLX OUCREPCUAX

)
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Kiaaccupukanus rumores

« Cmamucmuueckue, HeCmamucCmuyecKue
» Boviosunymas, kouxkypupyrowas.

Boviosunymyro runoTe3y Ha3bIBalOT HYJIEBOM (OCHOBHOM) U
obosnauarot H . Konxypupyrowas runoreza H, —sto
TUII0Te3a aJbTCpHATUBHAS HYJICBOM, T.€. IPOTUBOpEYAIIas
OCHOBHOM. Ipumep

[To KOTMYECTBY NPEANON0KEHUM: HPOCMble, CAONHCHDLE.

[Ipocmas — 3TO TUNIOTE3A COAEPKAIAS] TOIBKO OTHO
peAnoioxkeHue. CroocHas — TUNoTE3a COCTOAIASA U3
KOHEYHOI'0 MJIM O€CKOHEYHOI'O YKCJIa MMPOCTBIX THUITOTE3.

¢
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CrarucTu4ecKUid KPUTEPUH, CTATUCTHYECKAS
00J1aCTH

Mt mpoBepku H ), mcronb3yror cnennanbHo OA00PaHHYIO CIy-YailHYIO
BEJIMYMHY, TOUHOE WJIM TPUOJIMKEHHOE 3HAYCHHUE KOTOPOM HU3-BECTHO. DTy
BEeJIMYMHY 0003HavaroT yepe3 U uin Z, eciiu oHa pacnpee-ieHa HOpMaJbHO;
F unmm v? - 1o 3akony duiiiepa; y* - Mo 3aKOHY «XH KBaapary; T wiu t- 1o
pacnpenencHuio CTbIOICHTA.

CraTucTHYeCKUM KPUTEPUEM HA3bI8AIOM CAVYAUHYIO 8ETUYUUH)
cayorcaugyio 0as npogsepku H

HaOuronaeMbIM 3HAYEeHUEM KPUTEPUA HA3bIBAIOM, 3HAYEHUEe KPUmMepus
BbIPANCEHHOE NO OAHHbIM 8blOOPKU.

[Tocne BeIOOpa ONpPEACICHHOIO KPUTEPHS, MHOKECTBO BCEX €r0
BO3MOYKHBIX 3HAUCHHUM Pa30UBAETCS Ha JIBA IMOJIMHOXKECTBA!
= COJICPXKUT 3HAYCHHUS KPUTEPHUs IPU KoTopoM H, oTBepraercs;
= COJICPKUT 3HAYCHHUS KPUTESPUCB NPH KOTOPBIX H  mpuHHMaeTcs.

< =
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Kpurnueckoii 00,1acTbI0 Ha3616a10M, COBOKYNHOCNIb 3HAHEHUU Kpumepust npu komopuix H,
omeepaaemcsi.

O0s1acTHI0 NIPUHATHA THIIOTE3BI (0071ACMbIO OONYCMUMBLX 3HAYEHULL), HA3bIBAION
COBOKYNHOCMb Kpumepusi npu komopou H  npunumaiom.

OCHOBHOM NPUHIMIT IPOBEPKU CTATUCTUUYECKUX TUIIOTE3: €CIU HAOII0aeMO€E 3HAaUCHUE
KpUTEPUS MPUHAJIEKUT KPUTUUECKON 00JIACTH, TO TUIIOTE3Y OTBEPrarOT; €CIU HAOII0JaeMOE
3HAUEHUE KPUTEPHUS IPUHAIIICKUT 00JaCTH OKPBITHUS TUIIOTE3BI, TO TUIIOTE3Y TPUHUMAIOT.

Kputnueckas 001acth 1 007aCTh TOKPBITHUS TUIIOTE3 — 3TO UHTEPBAJIBI, CIEJ0BATEIBHO
CYIIECTBYET TOUYKA KOTOPAS UX PA3LAEIACT.

ST TR

Kip

Kputnueckoii TOUKOi (cpanuyeti), Ha3618a0M MoUKy ONpeoeisiouyto KpUmuideckyo
oonacms om ob1aCMU NPUHAMUSL 2UNONES.

Paznuyaror:

1. OTHOCTOCTOPOHHIOKO KPUTHYECKYIO 001aCTh
» J1€60CTMOPOHHION
» NPABOCMOPOHHION

2. JIByCTOPOHHIOIO KPUTHUYECKYIO 001aCTh

&




IIpasocmoporHioto Ha3bIBAIOT KPUTHUECKYIO 00JIaCTh ONPEACIISIEMYI0 HEPABEHCTBOM K>KKp

}/////

Kip
JlesocmopornHor0 Ha3bIBAIOT KPUTUUECKYIO 00IaCTh ONPEEIsIeMy0 HEPAaBEHCTBOM K<KKp

o SR \{
Kxp
/leycmoponnioro Ha3bIBAIOT KPUTHYECKYIO 001acTh onpesensiemas 1Byms HepaBeHcTBamn K<Kin K>K,;
K>K,
AR Y £ s
K1 K2

[Ipu oThICKAaHUU KPUTUUECKON 00JIaCTH 3a1a10T 0, (YPOBEHb 3HAUUMOCTH) U UIIYT KPUTUUECKUE TOUKH
ucxXos u3 TpeboBaHuM, uto Kputepui K mpumer 3HaueHue nexaiiee B KpUTHIECKON 001aCTH, TIPH 3TOM
BEPOSITHOCTH TAKOTO COOBITHS PaBHA IPHHATOMY YPOBHIO 3HAYMMOCTH ., T.€. UISl IIPABOCTOPOHHEH 001acTH
P(K>K_ ) o, it ieBocTopoHHeln obnactu P(K<K ) o,; it ABycTopontei obnactu P(K>K |) a/2

Ecin Ha6J'IIOI[aeMOG 3HAYEHUE KPUTEPHUS anHazmen(m KpUTHYEC-KON 00J1aCTH, HYJIEBYIO FI/IHOTGBY
OTBEPrafoT, €C/IM HE MIPUHA/IICIKHT, TO HET OCHOBaHuii oTBeprarh H .

J171st MHOTHUX KPUTEPHUEB COCTABJICHBI TaOIHIIbI:
» CThIONCHTA;
2.
LI
» Dumepa

&
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CpaBHeHHe ABYX JUCIIEPCUHA

PaccMorpum rumoresy o mapamerpax HOPMaJIbHOTO pacnpenene-nus. [lycts nmeercsa nse
CEpUU OIBITOB, PETUCTPUPYIOIIAS 3HAYCHUE HEKOTOPOM CIIYYaHON BEJIUYHUHBL.

XX, X,y oo X

Y:y,9, - Y,

OcyllleCTBUM TPOBEPKY HYJIEBOM THUIIOTE3bl O PABEHCTBE AUCHEP-CUM HPHU HEU3BECTHBIX
MATEMATUYCCKUX OXKUIAHUSIX.

H:D_ =D

0 X y
ITocranoBKka 3aga4u.
ITycTh maHbl ABE CIIydalHbIE BEJIWYMHBI X U Y, PACIPEICICHHBIC HOPMAILHO. [0 naHHBIM

BBIOOPKH 00BEM MX NX U Ny MOACYUTAHBI BEIOO-POYHBIE AUCTIEpCUH S, STpelyeTcs.
Mexanusm npoeepku.

[lenp pabOTHI IpU 3aJaHHOM YPOBHE 3HAYMMOCTH O IMPOBEPUTH HY-JIEBYIO THIIOTE3Y O
PABEHCTBE JUCIIEPCUN.

Takast 3aja4a BO3HUKAET NP CPAaBHEHWHU TOYHOCTH JABYX IPUOO-POB, WIM MPU CPAaBHEHUU
Pa3IMYHBIX METOAOB M3MepeHHs. T.e. Korja BEIOOPOUHBIC JUCIEPCHH OTIMYAIOTCS, BO3HUKACT
BOIIPOC 3HAUMMOCTH WJIA HE 3HAYUMOCTH 3TO pa3IuyHUeE.

Ecnu pasnuuue nepaznuuumo, To UMEET MECTO HYJIEBas TUIIOTE3a, T.€. IPUOOPHI, HAIPUMED
UMEIOT OJMHAKOBYKD TOYHOCTh. A pa3iauyus BbI-OOPOYHBIX JUCIEPCUN OOBSCHSIETCS
CIIy4YalHBbIMU PUYUHAMH.

L
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MexaHn3M poOBEPKU

ITo maHHBIM BBIOOPOK 3HAYCHUN n_u ny, BBIYUCJIISIIOT HAOIIOMAaEMOE 3HAYECHUE
KPUTEPHUS KaK OTHOIIICHUE OOJIbIIEH TUCIIEPCUU K MEHBIIICH:
2 2
826OHBHIa$I F _ maX(Sx ’ Sy)
FHa6H - 2— Habm . S2 SZ
S MeHbLIas mln( X2 y)
Kputnueckas 00J1acTb CTPOUTCS B 3aBUCMMOCTH OT KOHKYPHUPYIOIIEH THITOTE3HI.
ITo TabnumaM pacnpeaeneHus duiiepa, 1Mo 3aJJaHHOMY YPOBHIO 3HAUMMOCTH 0L U

BBIYUCJIEHHBIM CTEIMEHIM CBOOOIBI DX, Dy HaXoAAT TAOJIMYHOE 3HAUCHUE KPUTEPHUS:
s JUIS AJIBTEPHATUBHOM TMITIOTE3bI le DX >Dy

FKp B 3aBUCHMOCTH OT TapameTpoB F (o, v, Dy)
s JUIS QJIBTEPHATUBHOM TMITIOTE3bI le DX +* Dy

FKp B 3aBHCUMOCTH OT IIapaMeTPOB FKp (/2,0 Dy)

Ecru F___>F 1o H orBepraror.
Ha0 — Kp 0
Ecnu FH216 <F1<p’ TO HET OCHOBaHUM oTBeprarb H , mpeamnoioxenue o Tom 4To DX,
Dy, MIPUHUMAETCS C YPOBHEM @, B 95% ciiydasix — ¢ JOBEPUTEITBHOU BEPOSITHOCTHIO.

Ilpumep
X
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CpaBHeHHe MAT.0:KHUIAHUHA

JIJ1st MpOBEpKY TMIOTE3bI, COOTBETCTBHE JIBYX BHIOOPOK MPUHAA-IEAKHOCTH K OJJHOM M TOH k€ TeHepabHON
COBOKYITHOCTH, PACCMOTPUM BOIPOC O 3HAYMUMOCTH PACXOKIECHUN MKy BHIOOPOYHBIM 3HAUEHUEM MAaTEMaTHYECKUX
OKWJIaHWW. BpIIBUHEM HYJEBYIO TUIIOTE3Y O PABEHCTBE MAaTEMAaTUYECKUX OKUJIAHUMN.

H;:M_ =My

¥

1y,

X | Py }
X Y
TecTtupoBaHue TakOM TMIIOTE3BI OCHOBAHO:
= HA HOPMaJBHOM pacHpeiejI€HUH B ciryyae 0osbiIoro oobema BeI0Opok (n>30), korna Jucnepcuu CYUTAITCS
M3BECTHBIMU
» Ha pacnpegeneHuu CTbIOEHTa B CiIydae MaJIoro oobema BeIOOpOoK (n<3() Korja JUCrepcru SBISIIOTCS HEU3BECTHBIMU.
CpaBHuTENBHBIE IpadUKH INIOTHOCTEN pacnpeneraeHuss HopMaabHOro U CThIOAEHTA PUBEIEHBI HA PUCYHKE:

-

1 pO30BOM JINHUAMU ITOKA3aHO
Tpenenenue CTprofeHTa,
CHOM — HOPMAJIbHOE

X
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IIpoBepka runore3bl 0 PABEHCTBE CPETHUX MPH
U3BECTHBIX JUCIICPCUAX

J1st TOro 9TOOBI MIPH 3aJaHHOM ypoBHE 3HaunMocTH o =0.05 mpoBeputh HyneByto runoresy H MX=My 0
PaBEHCTBE MAaTEMAaTHYCCKUX O)KUIAHUH JIBYX OOJBIIMX HOPMAJILHBIX BEIDOPOK C M3BECTHBIMU qucTiepcusMu D u
Dy, HEOOXOIUMO:

1. Bberuuciauthk HaOII0Ha€MOE 3HAUCHUE KPUTEPHUSL:

7 _ =X-Y

Haon

[TocTpouTh KPUTUUECKYIO O0JIACTH B 3aBUCUMOCTU OT KOHKYPHUPYIO-IIIEH TUIOTE3bI:
= [PY KOHKypHpyromen runoreze H: M_# My no Tabnuile ¢pyHkiuu Jlaminaca HaXoaAT KPUTHYECKYIO TOUKY 2
13 paBEHCTBa CD(zKp) =(1-0a)/2. )
Ecmu |Z _| <z ,TO HET OCHOBaHUMN OTBEprarh HYJEBYIO TUIIOTE3Y.
Haon Kp
Ecmm |Z _|> 2, TO }-IyJ'IeBYIO TUIIOTE3y OTBEPratoT.
= [PY KOHKypHpyromiedn runoreze H: M > My no Tabnuile ¢pyHkiuu Jlamnaca HaXoaAT KPUTHYECKYIO TOUKY ZKP
Y3 PaBEHCTBA
CD(zKp) =(1-2a) /2. )
Ecom Z _ <z ,TO HET OCHOBAaHUM OTBEPTaTh HYJIEBYIO TUIIOTE3Y.
Haon Kp
Eecm Z . >z, .10 HYIICBYIO TMIIOTE3Y OTBEPraioT.
» IIpU KOHKYPHUPYIOLLIEH TUIIOTE3E Hl: MX < My no Tabnuile ¢pyHkiuu Jlamnaca HaxosAT «BCIIOMOTaTENbHYIO
KPUTHYECKYIO TOUKY» g U3 PABEHCTBA
CD(zKp) =(1-2a) /2. )
Ecom Z _ > -z | TO HET OCHOBAHUM OTBEPraTh HYJIEBYIO TUIIOTESY.
Haon Kp
Ecrm Z - <- Z,,» TO HYJIEBYIO THIIOTE3Y OTBEPrakoT.

<



" JE
IIpoBepka runore3bl 0 pAaBEHCTBE CPEIHUX IPH
HEHU3BECTHBIX AUCIEPCUAX

llocmanoska 3a0ayu. MyCTh TeHEpaJIbHbIE COBOKYITHOCTH
pacnpeielieHbl HOpMaJlIbHO, IpuyeM ux aucnepcuu Dx u Dy 3apaHee He
M3BECTHHI. B3sThI ABE BHIOOPKH MaJIOro 00beMa, TPEOyeTCsl CPAaBHUTD
CpPEJHUE PTUX I'eHEPaJIbHBIX COBOKYITHOCTE.

Memoouka nposepku 3a0au. 3aKIH0OYAECTCS B UCIIOJIb30BaHUH
kputepust CThIOJIEHTA IIPU YCIOBUHU, YTO T€HEPAIbHBIC TUCIIEPCUM HE
M3BECTHBI, OJHAKO B MPEIOJIOKEHUM, YTO OHM PABHBI MEXKIYy COOOM.

Taxas 3a0aua 6o3HuKaem: €CIU CPABHUBAIOTCS CPEIHUE pa3MEPhl
IBYX MapTUM AeTajiel, U3roOTOBJICHHBIX HA OJHOM M TOM K€ CTaHKE.
EctecTBeHHO OyIET NPEANOI0KUTh, YTO JUCIIEPCUN KOHTPOIUPYEMBIX
pa3MepoB OJUHAKOBHI.

Anzopumm npoeepku

<
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AJTOPUTM IPOBEPKHU

1) TIpexne yem cpaBuuBath cpenane tpedyercs nposeputs H: D —D
2) Ecnu runore3a noATBepAUIach Hy>KHO BBIUUCIUTD HaGJnozxaeMoe 3HaquHe KpUTEpUSL:

o X-Y |y (n, 40y, —2)
H \/vx.Sj_Fvy.Si nx+7ly

3) CtpouM KpUTHYECKYIO 00JaCTh B 3aBUCUMOCTH OT KOHKYPHUPYIOIIEH TUTIOTE3bI

a) Ecrm H: M_# M — IBYCTOPOHHSISI KpUTUUYECKAsi 00JIACTh CTPOUTCS UCXOJISl U3 YCIOBHSI UTOOBI BEPOSATHOCTD
MONaJaHuUs Ha6n}oz[aeMoro 3HAUYEHUs KpUTEepuUs B 3Ty 001acTh OblIa paBHA MPUHATOMY YPOBHIO 3HAYUMOCTH 0, B3SITOTO U3
Tabmuipl CThIOACHTA JUI YUCIa CTeleHel cBOOOIbI B BEpXHEW YacTH TaOMUIbL, T.€. /Ul JBYCTOPOHHEH KPUTHUECKON
obnactu npu ycnosuu [T | < th(a,l)), TO HET OCHOBAHUS OTBEpPrarh HyJIeByIo runoresy; ecau |T > th(a,U), TO
HYJIEBYIO THUIIOTE3Y OTBEPIatoT.

6) Ecou H: M >My CTPOUTCS MPABOCTOPOHHSISA KpUTUUYECKAs 00JIaCTh, & KPUTUIECKYIO TOUKY HAXOJSAT MO TaOIHIle
CrbloieHTa U3 HI>KHEHN 4acTH.

Ecrm T _ < t , TO HET OCHOBAaHUS OTBEPrarb HYJICBYIO THIIOTE3Y .

Ha0J
Ecrm T _ > t , TO HYJIEBYIO TUIIOTE3Y OTBEPIraroT.
Ha0J
B) [Ipu KOHKypI/IpyIOIHeI/I runotese H : M_< M 1o TabIuIe KPUTHIECKUX TOUEK pacnpesenenns CThIoAeHTa, 10
3aJJaHHOMY YPOBHIO 3HAUMMOCTH 0 HOMemeHHOMy B HWDKHEH CTPOKE TAOJHUILIBI U YUCITY CTereHed cBoOoabl k=n_+n —2

HaWUTU «BCIIOMOT'aTCIIbHYIO KPUTHYICCKYHO TOUYKY» t OI[HOCTOpOHHeI/I KpI/ITI/I‘-IeCKOI/I o0J1acTH.

H36J1|

<- 2
Ecm T th TO HET OCHOBAaHUA OTBEPrarTh HyneBy}o TUIIOTE3Y. g2 ) 2
Eciu T _ >-t  TO HyJIEBYIO TMIIOTE3Y OTBEPraroT. x Y
Ha0J Kp A
—  — S 2 2 n n
o f— — _ X y X y
T _ u4ucio creneHei cBOOOIDI. T nabn X-Y V= + +
Habn
n, n, V. v,

&



" JE
IIpoBepka runore3nl 0 3aKOHE
pacnpeaejieHUS reHepaJbHOM COBOKYITHOCTH

Eciu 3aKk0H pacnpeiesieHus HE U3BECTEH, HO €CTh OCHOBAHUE MPETIOJIOKUTh, YTO OH
UMEET onpeAcaeHHbIN BUI (A), TO IPOBEPSIOT HYJICBYIO THIIOTE3Y:
H,: reHepanbHasi COBOKYIHOCTD pacipe/iesieHa o 3aKoHy A.

[IpoBepka runoresbl O MPEANOIAra€MOM 3aKOHE PACIIPEACIIEHUS TTPOU3BOUTCSA TaAK
XK€ KaK M MPOBEPKA TUIIOTE3bl O MApaAMETPaX PACHPENCIEHUS, T.€. NPU CIYYAWHO
OTOOpaHHOW CITy4YallHON BEJIWYMHE — KPUTEPHUS COTTIACHS.

Kpurtepuem coriacust nazviearom Kpumepuil Npo8epKu 2unomeswl 0
npeonosazaemom 3aKoHe pacnpeoeieHus.

NMeeTcsa HECKOIBKO KPUTEPUEB COTTIACUS:
» kKpurepui [lupcona;
« KpuTepun Koamoroposa;
« KpuTepuii CMHUPHOBA.

)
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Kputepun llupcona

HYCTB 10 BBI60pK€ o0beMa n IMOJIYYCHBI OMIIUPHUYCCKHUC YACTOThI, T.C. Mbl UMCCM IIPCAIIOIAracMocC

padpeeneHue.
x| x, [ x, | x, | X%
i | Y| *2 | %5 | YMMdnYequm, uto B mpemonokeHHN HOPMATBHOTO PacIpeeICHUs

.. [EHe pe;inm{%ﬁ OBOKYIHQCTH BbIMHCIICHDI TEOPETHIECKHE HaCTOTHI 0.
A N N riZI]fI/I SY[pPOBHE 3HAUYMMOCTH 0O TpeOyeTcsi MPOBEPUTh THUIOTE3Yy: TeHepalibHas

COBOKYITHOCTB pPACIIPpCACIICHA

HOPMAaJbHO.

B xauecTBe KpHTH‘ICCKOﬁ ITPOBCPKY HYJ'IGBOﬁ T'IIO0TE3bl IPUMEM cnyqaﬁHon BCIIMYNHY.

OTa BeIMYMHA Cly4YanHas
U3BECTHbBIE, 3HaYeHud. YUem

(*) (n, —n))’
%;acuem = Z /

, T.K. B Pa3JIM49YHbIX ONbITaX OHa [MPUHUMACT PA3JIMIHBLIC, 3aPaHCC HC
MCHBIIC PA3JIMYAOTCA OMIIMPHUYCCKUEC U TCOPCTUYCCKHUC YACTOTbI, TCM

MCHBIIC BCJIIMYNHA KPUTCPUA => OH XapaKTCpU3yeCT OJU30CTH OMIIMPUYCCKUX H TCOPCTHUYCCKUX

pacIpeieIeHU M.

JlokazaHo, 4TO MpW 3aKOH PACHPENCIICHUS CIy4alHOW BEIWYHUHBI (¥) HE 3aBUCUT OT TOTO, KAKOMY
3aKOHY pacIpejieeHus IOAYMHEHA TeHepalbHasg COBOKYIIHOCTD,  CTPEMHTCS K 3aKOHY PaCIIpe/leIeHUs >

C YMCJIOM CTEIICHEU CBO6OI[BIZ

v=k—1-r, rue

K — uncno rpynn (MHTEpBaioOB) BRIOOPKHU
I — YKUCJIO TapaMEeTPOB MPEAIOJIAraeMOro pacipeieaeHusl.
A T.K. JUIsl HOPMAJIBHOTO pacrpezesneHus HaMm uHTepecHo M(x) u D(X), To uucio creneHei cBoOO bl

onpenenserca v=k—3
Ilpaguna npogepku.

&
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IIpaBuna npoBepku

Ji1st Toro, 94TOOBI MpH 3aJaHHOM YPOBHE 3HAUMMOCTH o MpoBepuTh HO: “reHepanbHas COBOKYITHOCTD
pacnpe/iereHa HOpMaJIbHO, HEOOXOIUMO:
1. BBIUYHCIIUTH TCOPETUUCCKUE YACTOTHI;
2. BBIYMCJIMTH HAOMIOAAEMOE 3HAYCHUE KPUTEPUS: _ 2 Z (n, —n, )’

3. 110 Ta6J'II/II_[aM KPUTUYCCKHUX TOYCK PACHIPCACIICHUA F%Q'l 110 I[aH}W);My YPOBHIO 3HAYMMOCTHU U YUCITY

cTerneHneit cBo0oabl V=k—3, HaliTU KPUTUUECKYIO TOUKY: XZKP=((1,1));
4. CPaBHUTH 2 UMEIOIIUXCS KPUTEPUS:

- eClIM xzfamf xz - HET OCHOBaHMS OTBEPraTh HYJEBYIO TUIIOTE3y O HOPMAIHLHOM pacIpeacCHHUHU.
S . > p HYJIEBYIO TUIIOTE3Y O HOPMAJIHLHOM pacIpeaeICHUU OTBEPTaroT.
3amMeyaHue:

= 00BbEM BBIOOPKH JOJKEH OBITh I0CTaTOYHO Beuk (0osee 50);
= MaJIOYMCIICHHBIC TPYMIIBI CIEAYET OObEIUHATE B OJTHY, CYMMHPYS 9aCTOTHI;
= T.K. BOBMOKHBIE OITHOKH ITIEPBOTO U BTOPOTO POJIa, TO B OKOHYATEIIHHOM BBIBOJIE CIICIYET IIPOSBUTH
OCTOPOXKHOCT:
MOKHO TTOBTOPHUTH OIIBIT;
YBEJTUYIUTH YUCIIO HAOIIOICHH;
JUTSI IPOBEPKH BOCITOJIB30BATLCS IPYTUMH KPUTEPHUAMU;
MOCTPOUTH TpauK pacrpeacIICHNS;
BBIYUCIIUTH IKCLECC U ACUMMETPHIO. (n. — ”{)62
« Ul KOHTPOJIS BBIUKCIICHUH opmyny  y. = Z ‘IIpebOpasyroT K BUILY

i

2

2 n,
%H(I@T :(Z l; )_n

ni

(K
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KoppeasiinmuoHHO-perpecCHOHHbIN
AHAJIU3

» KoppensimoHHas 3aBUCUMOCTD

» KOppEeIIMOHHBIM MOMEHT

» KOppEIMpPOBAHHOCTDL U 3aBUCUMOCTD CIIYYANHBIX
BCJIMYYH

» BEIOOpOYHOE KOPPENSAIMOHHOE OTHOMICHUE

» lIpocTeniiye ciayyan KPpUBOJIUHEMHON KOPPEIIIUU

» MeTon HAMMEHBINUX KBAJIPATOB




"
Bo mHOrnx 3aJgadax Tpe6yeTc;1 YCTAHOBUTDL WJIM OLCHUTD

3aBUCUMOCTb U3YYaeMO CIIYYAMHOU BEJIMYUHBI Y OT OJHOU WJIH
HECKOJIBKUX APYTUX CIAYYANHBIX BEJIUYVH.

JIBe cilydaliHbI€ BEJIMUYUHBI MOT'YT OBITHh CBSI3aHBI:
- (PYHKLIIMOHAIBLHOM 3aBUCUMOCTBIO

- CTaTUCTUYCCKOU

- HE3aBUCUMOU

Crporas (pyHKIMOHAIbHASA 3aBUCHUMOCTb PEAIU3yETCA PEAKO, T.K.
00€ ClTy4alHBIX BEJIUYMHBI WM OJHA MOABEPIKEHBI JICHCTBUIO JIPYTHX
CIIy4aHbIX BEJIUYHH.

CTaTMcCTM4YeCKOM Ha3vl8aemcsi 3a8UCUMOCHb, NPU KOMOPOUL
UMeHeHUe 0OHOU U3 BeIUYUH Glleyent UBMEHEHUEe PACNpeOeleHUs
opy2ol.

B yacTHOCTH OHA MPOSBIISICTCSA B TOM UTO U3MECHEHHUE OJHOM U3

BCJIMYHNH BJICUCT UIBMCHCHHUC CPCIAHCI'O 3HAYCHUS ﬂperﬁ. Takas
CTATUCTHNYCCKAsA 3aBUCUMOCTD HA3bIBACTCA KOprJZﬂL!MOHHOZ:Z.

&
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KoppeassinuoHHAA 3aBUCMMOCTh

[IpearnonoxuM N3ydaeTcs CBA3b MEXKIY CydarhHbIMU BernunHaMu X U Y. [Iycth
KQKJIOMY 3HAYEHUIO X COOTBETCTBYET HECKOJIBKO 3HAYCHUM Y.

Venosnvim cpeonum Y, Ha3bIBAETCA CPEHEE apU(PMETHIECKOE CITydaliHOM
BEJIMYMHBI Y COOTBETCTBYIOIIECE 3HAUEHUIO CIIYYaHON BEIMYMHBI X PABHOE X.

Ecnn xaxxaoMy 3Ha4eHHUIO0 X COOTBETCTBYET OQHO 3HAUYE€HUE Y, , TO OUEBUHO YTO
oHa — (PYHKIHS OT X. B 3TOM cilyuae TOBOPST, UTO CiiydaiiHas BeIUunHa Y 3aBUCHUT
0T X KOPPEIALMOHHO.

KoppeasinuoHHOo# 3aBUCUMOCTBIO Y Ha3b16a10M (OYHKYUOHAILHYIO
3A6UCUMOCTb Yy OM SHAYEHU X. Y = 1(x) - ypasuenue peepeccuu Y na X, a epagux
— nunuen peepeceuu Y na X. f(x) — pynxyus peepeccuu.

AHanoruuHo onpeznensercs yciosHas cpeansast X Ha Y: X, = {(y).

JIBe OCHOBHBIC 3aJ]a4¥ TEOPUHU KOPPEIISIIIUM:
1. O1IeHUTh TECHOTY (CUJIY) KOPPEIIIIUOHHOM CBS3U

2. Ecnu cBsi3b CyIIECTBYET, TO HYKHO YCTAaHOBUT €€ (POopMy — BUJT (PYHKIIMOHAJIBHOMN
3aBUCUMOCTH MEXY W BEIIMYMHOU X.

Jlnst perieHust nepBOM 3a/1a4u CYIIECTBYET KO2)huviuienn KOppensayiL.
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KosppuuueHT Koppesiuu.

Bb160pouHbIM KO3(DPUIIMEHTOM KOPPENSIUN Ha3bIBAETCA OTHOIICHUE pa3HOCTU Mex Ty M(X)

IIPOU3BEICHUS CIIYYAMHBIX BEJIMYUHBI U IPOU3BEACHUEM MATEMATUYECKUX 0KUIAHUN 3TUX CIIyYaMHBIX
BEJINYMH K G> CIIy4YalHbIX BEJIMYMH X U Y.

BOW N -

_M(X-Y)-M(X)-M(Y)

o, 0,

r@
OH CITY>KUT JUIsl OLICHKUA T€CHOTHI JIMHEHHON KOPPEISIMOHHON 3aBUCUMOCTH.
CaoiicTBa K03 PunmrenTa Koppeasiuu
r 10 abCoJIOTHOM BennyuHe < 1
Eciu r =0, 70 X 1 Y He CBsI3aHbI IMHEHHOM 3aBUCUMOCTBIO, & JIPyTrast MOXKET TIPU ITOM CYIIIECTBOBATD.
Ecmu |r | =1, 10 X 1Y CBsI3aHbI CTPOr0 KOPPEISAIMOHHON 3aBUCHMOCTBIO.
T.K. IB XapaKTepHu3yeT CTENEeHb TECHOThI IMHEUHOW CBSI3U, TO OHA MPOSBISETCS B TOM, YTO MPHU
BO3pPACTaHUM OJHOM ClIy4allHON BETMYUHBI IPYyTasi UMEET TEHACHIIMIO BO3pacTaTh, T.€. HabIogaeTcs
MOJIOXKUTENbHAs! Koppemsuus, rB>(; eciau Ipu BO3pacTaHUU OJHOU CIy4ailHOW BEIMYUHBI pyras —
yosiBaer, r <0.
Remark: 3aBucumocTb TeM OIMKE K JIMHEWHOMY 3aKOHY, YeM [r | OmKe K eMHHUIIE.

I[JISI OIIMCAaHUA CUCTCMbI IBYX CﬂyqaﬁHBIX BCJIMYHWH HUJIKX 3aBUCUMOCTHU MCKAY ABYMA CﬂyqaﬁHBIMPI

BEJIMYMHAMU, KPOME MAaTEMaTUYECKOTO OXKUJIAHHS U JUCIIEPCUU UCIIONB3YIOT U APYTUE BEJIMYUHBI.
KoadduimeHT koppensiuu rB ABISIETCS YACTHBIM CIIyYaeM TaKOW XapaKTEPUCTUKH, 00Jiee YaCTHBIM
CIIy4aeM BBICTYIIA€T KOPPEISUIUOHHBI MOMEHT (N

&
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KoppeassimoOHHbIM MOMEHT

KoppeassumoHHbIM MOMEHTOM R, cayuaunslx geaudun X u Y,
HA3BIBAIOM MAMEMAIMUYECKOe 0XCUOaNIe npu OMKJIOHEHUU IMUX
BENUYUH.
p,, =M [X-MX)*(Y - M(Y))]
=M (X*Y) - M(X)*M(Y)
r,=n, / 6X*oy

CaoiicTBa KOppeJIsSIIMOHHOIO0 MOMEHTA:

= KOPPEIALUOHHBIM MOMEHT CIIYKUT JJI XapAKTEPUCTUKHU CBA3ZU MEKITY
CIIy4aWHbIMU BEJIMUMHAMU X U Y,

n KOppGJ'IHHHOHHBIﬁ MOMCHT JBYX HC3aBHCHUMBbIX BCJIMYHWH PABCH HYJIIO,

=  KOPPEISALUOHHBIM MOMEHT UMEET PA3MEPHOCTh PABHYIO IPOU3BEACHUIO
PA3MEPHOCTH BEJIUYHH X U Y,

=  Pa3MEPHOCTh KOPPEISIIIMOHHOTO MOMEHTA SIBJISICTCS HEAOCTATKOM MPHU
CPaBHEHHUH 3aBHUCHMOCTH JIBYX CIy4alHBIX BEJIMYMH, YTOOBI N30€XKaTh 3TO,
ObLIT BBEACH KOA(PHUIIUEHT KOPPEISALIUU.

1r
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KoppeJupoBaHHOCTDb M 3AaBHCHMOCTH

CJIYYAUHBIX BeJIUYNH

» /JIBe CiydanHbIX BEJIIMUYUH HA3BIBAKOTCS
KOPPEJIMPOBAHHBIMH, €CIIA UX KOPPETSIIIUOHHBIA MOMEHT
(MJIM 4TO TO K€ caMO€ KOA(P(MUILIMEHT KOPPEIISLMN) paBEH
HYIIIO;

= X ¥ Y Ha3bIBAIOTCA HEKOPPEIUPOBAHHBIMU CITYYaNHBIMU
BEJIUYUHA-MU, €CIIA UX KOPPEIAUUOHHBIA MOMEHT PaBEH
HYJIIO;

= JIBe KOppeInpoOBaHHBIC BEIUYNHBI TAK)KE 3aBUCHMBEL.
OOpaTHOE NPEAIOIOKEHUE HE BCErIa UMEET MECTO.

1r
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Bb100poyHOE KOpPpeJaAIMOHHOE OTHOIIIEHUE

J1J1s1 OLIEHKU T€CHOTHI HEJIMHEUHOW KOPPEIALMOHHON CBA3U CIIYKAaT TaKUe
XapaKTEPUCTUKH KaK: BLIOOPOYHOE KOPPEISIIIMOHHOE OTHOIIIEHHE N, (UTpEK K UKC) U
Ny (MKC K UTPEK).

BblﬁOpO‘leIM KOPPECIAINNOHHBIM OTHOIIICHUECM HA3bleaemcs, OmMmHoOULeHUe

MeNCZPYNN0BO20
CPEOHEKBAOPAMUYECKO20 OMKIOHEHUS. K 00UieMy CPEOHEKBAOPAMUUECKOMY

OMKIJIOHEHUIO.

nyx B O-Mexzp 0-06u;

CBoOHCTBA KOPPEJAIMOHHOIO OTHOIICHUA:

= €CJIA KOPPEIALMOHHOE OTHOILIEHUE PABHO HYJIIO, X U Y HE CBSA3aHbl IPYT C APYIOM;

= €CJIM KOPPEIAMOHHOE OTHOIIEHUE = 1, X 1 Y HE CBA3aHbI KOPPEIALUOHHON
3aBUCUMOCTBIO;

= 3HAYCHUE KOPPETALUOHHOTO OTHOIICHUS YIOBIETBOPSAECT IBOMHOMY HEPABEHCTRY () <
N, =1

= KOPPEJSIIUOHHOE OTHOILICHUE BCETIa MEHBIIE WK PaBHO KOA(PDUIIUEHTY
KOppenamu 1, - < r |.

1r
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JlocTOMHCTBA KOPPEJIALIMOHHOIO0 OTHOIIICHUS.
KoppenaiimoOHHOE OTHOIIEHUE CIIY>KUT MEPOM TECHOTHI
CBSI3M 1000, B TOM 4YHCJIE M JHHEWHOW. B 3TOM ero

TOCTOMHCTBO mepe KO3POUIIMEHTOM KOPPENSIUHA, KOTOPBIN
OII€EHUBAET CTENEHh TECHOTHI TOJIBKO JIMHENHOU CBS3M.

HenocTaTku KOpPeIsSIMOHHOTIO0 OTHOLIEHMS.

KoppensiiuoHHOe OTHOIICHHE HE MO3BOJISIET CYOUTh Ha
CKOJBKO OJM3KO pPacloj0oXKE€Hbl TOYKH HaMJIEHHBIM IO
JaHHBIM HaOJIOACHUS K KPUBOM OIPEACICHHOTO BHA
(runiepOoJ1a, mapadoja, CMHYCOUAA U T.JI.). 9TO OOBICHSIETCS
TE€M, YTO IIPH ONPEACICHUN KOPPEISLMOHHOIO OTHOIICHMS
BHJ] CBS3M HE YUHUTHIBACTCS.

&
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IIpocreniiue cjay4yan KPUBOJIMHECHHOU
KOppeaainu

Ecnu rpaduk perpeccuun Y Ha X n300pak€H KPUBOU JIMHUEH, TO KOPPEIISIIIUS
Ha3bIBACTCSA KPUBOJIMHEUHOM.

lIpumepor hynkyuu peepeccuu
1. ITapabonuyeckast KOppeysinusa BTOPOTO MopsjKa y= ax> + Bx + ¢
2. [lapabosnueckas KOppesaLuus TPETLEro nopsaka y =atBx’+cx +d
3. ['unepbonmuueckass y=a/x + B

Jlnst onipeniesieHus BU1a PyHKIIMUA PETPECCUM CTPOST HA TPaUKE TOUKHU C
KOOpIMHATAMH (X, 7 ). 110 UX pacCTONI0KEHHUIO JAENAIOT 3aKII0YEHHE O IPUMEPHOM
BUJI€ (PYHKIIUU PETPECCUM.

[Ipn oKOHYATEIFHOM PEIICHUH MPUHUMAIOT BO BHUMaHUE 0COOCHHOCTH,
BBITEKA€MBbIC U3 CYIITHOCTH PEIIacMOH 3a1a4H.

Teopust KpUBOJIMHENHON KOPPEJIALUN PEIIACT TE KE 3aJ1a4M UTO U TEOPHS JIMHEWHOMN
KOPPEIALUHU, T.€. yCTaHABIMBAET (POPMBI M TECHOTHI KOPPEIISIIIMOHHOM 3aBUCUMOCTH.

Hewn3BecTHbIC IMapaMCTpbl YpaBHCHUA PCIPCCCHUU UINYT MCTOAOM «HAUMMCHBIINUX
KBaApaTroB».
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MeToa HAUMEHBIIIUX KBAJAPATOB

MGTOI[ HaNMMCHBIIINX KBAJAPATOB 3aKJIKOYaCTCs B TOM, YTO CYMMa KBaJ[paTOB OTKJIOHCHUH TCOPCTUUCCKUX JAaHHBIX OT
9KCIICPUMCHTAJIbHBIX, JOJIZKHA OBITh HAMMCHBIIICH.

Bynem nckath ypaBHEHHE pETPECCUH B BUJIE ¥ = f(X).

[Ipennonoxum, 4To UMEET MECTO JIMHENHASI 3aBUCUMOCTD @(X)= a , Tax
a, a,— Ko3()PUIMCHTHI TNHECHHON 3aBUCHMOCTH

¢(x) — mpearonaracMasi TCOpeTUYECKasi 3aBUCUMOCTh

Wcrnonb3ys MeTOJl HAMMEHBIIUX KBAJPATOB MOCTPOUM (DYHKIIMIO paBHYIO CyMMeE KBaIpaTOB OTKJIOHEHH
AKCIIEPUMEHTAJIBHBIX TAHHBIX OT TEOPETUUECKUX JAHHBIX:
n

S = Z[¢(X)—f (x)]" — min

IIo MCTO}Iy HaVMCHBIIINX KBAaJAPAaTOB AJIA HaXO}K)ICHI/ISI KOS(b(I)I/ILII/IGHTOB a a H€O6X0)II/IMO COCTAaBUTb CUCTEMY JABYX
ypaBHeHI/II/I JJIA 9TOI'O HGO6XOJII/IMO B34Tb 4aCTHBIC IIPOU3BOAHLIC OT (I)YHKI_II/II/I ]S W IIPpUPABHATDb UX K HYJIIIO.

0S/6a, =0

0S/0a, =0
VauThIBAS YHCIO (YHKIMIHA p(x)=a,ra x

22(a+ax, - f(x))=0
23 (ay +ax— f(x))x, =0
OKoHYaTeNbHOW CUCTEMOM YpPAaBHEHUI 0 METOAY HAMMEHBIIIETO KBaJpaTa UMEET BU]I
n*a,+a,*2x; =2 f(x)
Tx*agta*Xx; =2 f(x)*x

Pemrast mony4eHHy0 cucTeMy Haii[ieM HEM3BECTHBIC KOO (HUIMCHTHI a, U @, 3allHIIEM YPaBHCHHE PErPECCUH B BHIC

(x)=a,tax
=



" JEE—
J{1s1 Toro 4ToOBI HAWTH MOTPEITHOCTD JAHHOTO METO/1a HEOOXOAUMO BBIYUCIUTH

IS ato0; S =3(f(x) - )

max

E =

Ecnu npeAanonoXuim HeIMHEHHYI0 KOPPEIIAINI0, TO YPaBHEHHUE CBS3H MBITAEMCS HCKAaTh B BUJIC
o(x)=a ,tax+a,x? To aHaIOTMYHO 10 METO/ly HAMMCHBIINX KBAPATOB HANIEM (YHKIIHIO
S = Zn:[ao +ax+a,x; — f(x)]" = min
i=1
HaxoauM dacTHbIC MPOU3BOAHBIC JAHHON (DYHKIIMU
0S/da, =0
0S/6a, =0
0S/6a, =0
3anuiineM CUCTEMY YPaBHEHUM
n*a,+a,*2x;+a, lez =21 (x;)
in*a0+a1*ZXi2+ a, ZX? =2 f(x)x,
Zx;*agta*Ix+a, X =X f(x)x]

— 2
AHaJIOTHYHO HAXO/IUM &, &, &, ¥ 3alMChIBAEM YPaBHCHHE PETPECCHH B BUIE ¢(X)=a,ta x+a x
OnpenensieM TOrPENTHOCTD ¢ MOMOIIBIO €.
3aKJIIOYEHHUE O PEATTBHOM 3aBUCHUMOCTH MEXKIY CIIYYaMHBIMU BeIMYMHAMU X U Y JI€JIAEM ITYyTEM

rpadu4YeCcKoro mpeicTaBICHuUS.
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« Ecim Hy)xHO 0TOOpaTh 20% HM3rOoTOBICHHBIX ACTAJICH,
TO OTOMPAIOT KaXIYIO IISITYIO.

» JleTanm M3roTaBIMBalOTCS HA PA3HBIX CTAHKAX.
Bb100pKa NpOU3BOJUTCS C KAKIOTO CTAHKA.

« M3menus U3roTaBIMBaOTCS CTAHKAMHU-aBTOMaTaMHU.
OO0cneaoBaHMIO TIOJBEPracTCs MPOaYy KIS
HECKOJIbKHUX aBTOMATOB.



3agaHo pacOpeesieHUe YacTOT BIOOPKH.

x| 216112 OnpeneanTs 00bEeM, HAIKCATh
n | 31101 7 pacnupeacieHne OTHOCUTECIIBHBIX
b 4acToT.

X 9) 6 12 n=3+10+12=20

W 13/201(10/20] 7/20
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IlycTh nMeeTCa HopMaIbHOE pacipeaeiICHUE.
Torna Hy»kHO OLleHUTH, HaUTU M(Xx) n 6. [l

MOKa3aTeJILHOTO pacOpeIeCHUs HY>KHO OLICHUTD

napamerp A. f(x)= A e™.



Halitn noBepUTENbHBIN HHTEPBAJ C HAJAEKHOCTHIO (.9
HeuzBecTHOro M(X) HopmanbHO pacnpeneiaeHHon CB X,
ecim w3BecTHHI =X0.9, 6=2, n=16, 3=0.9.

20(t)=0

O(t)=p/2=0.45

t=1.645

& =10/ 90.82

(20.9-0.82; 20.9+0.82)

(20.08; 21.72)



ITo naHHBIM BBIOOpKHU, 00ObeMa 50, Haiigena =-0.155, S=936.
Hantu 1oBepUTEIBHBIN HHTEPBAT /11 HEU3BECTHOU JIUCIIEPCHUH,

3=0.95. n=50, v=49, 0=0.05.

[To Tabnuam pacnpenencaus CThroaeHTa A1 YPOBHS
sHaunMoCcTy 0=0.05 u yucJa crerneHer cBo0oapl =49 HaleM
3HaueHune kpurepus CreronenTa ¢t =2.009 o

3anuIiieM 3HaY€HUE TpaHMIbI MHTEpBajla ¢ = %—;(5.27

3anuiineM IpaHuIlbl J0BepUTeIbHOTO nHTepBana (-0.425;0.115).

C BeposTHOCTHIO 0.95 ncTHHOE 3HaueHuEe M(X) JCKUT B
npenenax (-0.425;0.115).

¢



IIpn noeepurensHoii BepostHocTr 90% HalTH
HOBEPUTEIIbHBIN HHTEpBAN M1 D(X), eclv JJ1s1 BLIOOPKH,

o0beMoM 5 BeIOOpoUHas D(x)=6.6, a BLIOOpOYHAS CpeaHsIs
0.4.

[To TabnuiaM pacupeneiacHus y° HalgeM 3HaueHHe
KpUTEpHs }* IJIs YPOBHS 3HAUUMOCTH V=4 1 0=/2=0.05
)(420.05,4:9'5

Xz o/2,v — )(20.95,420'71 1

4°6.6/9.5<c52<4 6.6/0.711
2.78 < 52<37.13

&
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Ecmm H cocront B mpennonoxeHuu, 4ro
Maremarudeckoe oxxuganne M(X) HopMaJIbHOTO
pacnpenenenus papao 10, o H, MoxeT cocTosTh B
npeamnoyiokeHnu, uro M(X) He passo 10.
H,: M(X)=10
H : M(X)#10
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[To nByM MasbIM HE3aBHCHMBIM BhIOOpKaM 00beMOB N =11 1 n =14 n3 HOpMaTbHBIX
pacrtpe/eneHnit HaluICHbI HCTIPaBICHHbIC BEIOOpOUHBIC Aucniepenn S? =0.76 u

Szy=O.38. IIpu yposte 3Haunmoctu 0=0.05 npoBeputs HyneByo runoresy H: DX=Dy
O PaBEHCTBE JAMCIIEP-CHH MPU KOHKYypHpyromien rumnorese H : Dx>Dy.

Pewenue: Halinem oTHOIIEHUE OOJIBIIENA UCITPABICHHOW TUCIIEPCUU K MEHBIICH:

Frabn=S°_/S* =0.76/0.38 =2

[1o ycioButo KOHKypHpYytomas rurnoresa umeeT Bua H,: Dx>Dy, moatomy
KpUTHYECKasi 00JIaCTh — MPaBOCTOPOHHsIS. [10 TabnuIe KPUTHUECKUX TO-YEK
pacnpenencaug Ouiiepa, mo ypoBHIO 3HAUUMOCTH 0=0,05 1 4nciiaMm CTErneHen
cBobombr k, =n —1=11-1=10u

k, = n - 1 = 14 — 1 = 13 HaxoaUM KPUTHUYECKYIO TOUKY:

F (a ki, k2)=F (O 05,10,13) =2.67

TaK kak F . =2. < F = 2.677, To HET OCHOBaHUM oTBeprarb Ho o paBeHCTBE
JTUACIIEPCUN. ,Z[pyrHMH CJIOBaMI/I UCIIPABJICHHBIE BHIOOPOYHBIE JUCTIEPCUU

pa3/iM49arOTCs HE3HAYUMO.

&



