Jlexkmusa 11.

MaremaTu4yeckasi CTATUCTHKA.

OcHOBHOM 3amauell MaTeMaTU4YEeCKON CTAaTUCTUKH SIBJISIETCS pa3paboTKa
METOJIOB MOJIY4YCHHsI HAyYHO 00OCHOBAHHBIX BBHIBOJIOB O MACCOBBIX SIBICHUSIX U
npoleccax M3 JIaHHBIX HAOMIOACHUNM U DKCIEPUMEHTOB. OTH BBIBOABI U
3aKJIIOYEHUSI OTHOCATCS HE K OTACIBHBIM HCIBITAHUSAM, W3 TIOBTOPEHHUS
KOTOPBIX CKJIaJbIBACTCS JIaHHOE MAaCCOBOE SIBJICHUE, a MPEJCTaBISAIOT COOOi
yTBEepkACHUS 00 OOIIMX BEPOSTHOCTHBIX XapaKTEPUCTUKAX JaHHOTO IMpoliecca,
TO €CTb O BEPOSTHOCTAX, 3aKOHAX pACHpPEACIICHUS, MaTEMaTHYECKUX
OKUJAHUSIX, TUCHEpCcUsiX U T. A. Takoe ucnonb3oBaHue (HAKTUUECKUX TAHHBIX
KaK pa3 U SIBJISETCS OTJIUYUTEIbHON YEPTOM CTATUCTUYECKOTO METOAA.

[Iyctb MBI pacrmosnaraeM — CBEACHMSIMH  (OOBIYHO  JTOBOJIBHO
OTrpaHUYEHHBIMU), HAIPUMED, O YUCIIE AEPEKTHBIX U3/IeTUN B U3TOTOBIICHHOM B
ONPEJEICHHBIX YCJIOBHSAX MNPOAYKUMHM WM O pe3yjbTaTaX MCIBbITAHHUM
MarepuaioB Ha paspyumieHue v T. 1. CoOpaHHble HamMu JaHHBIE MOTYT
IPEJICTaBIIATh HEMOCPECTBEHHBIM HHTEPEC B CMBICIE HH(OpPMAIIMN O KauecTBe
TOW UM UHOW MapTUH NPOAYKIUHU. CTaTUCTUYECKUE K€ MPOOJIEMbl BOSHUKAIOT
TOTJa, KOrjla Mbl HA OCHOBE TOM k€ MH(POpMallMd HAaUYWHAEM JIeJaTh BBIBOJbBI
OTHOCUTENLHO O0Jiee HIMPOKOro Kpyra siBjeHud. Tak Hampumep Hac MOXET
MHTEpPECOBAaTh KaYECTBO TEXHOJIOTUYECKOIO IIPOLECCA, JJI YEr0 MBI OLIEHUBAEM
BEPOSITHOCTh MOJYYEHUS] B HEM JAEPEKTHOrO0 HU3ACNUS WIA CPEAHION0
JOJITOBEYHOCTh M37enusa. B »ToM ciydyae MBI paccMaTpuBaeM COOpaHHBIN
Marepuanl He pagud €ro caMoro, a JIMIlb KaK HEKyI MPOOHYIO TPYIIy WIH
BBIOOPKY, TPEACTABIAIONIYI0 TOJIBKO CEPUU U3 BO3MOXKHBIX PE3yIbTaTOB,
KOTOpPbI€ Mbl MOTJIM Obl BCTPETUTH MPHU MPOJOJKEHUN HAOIIOACHUN MaccOBOTO
mpolecca B JaHHOW oOcTaHoBKe. BBIBOOBI M OIEHKHM, OCHOBAaHHBIE Ha
Matepuajie HaOJIOJICHUH, OTPa)KalOT CIy4alWHBIH COCTaB MPOOHOM TpyHIbl U
MO3TOMY  CUMTAIOTCA  NPUOJIM3UTEIBHBIMU  OLEHKAMH  BEPOSITHOCTHOTO
xapakTepa. Bo MHOruX ciyyasix TeopHsi yKa3blBaeT, KaK HAWIY4YlIUM CIIOCOOOM
UCIIOJIb30BaTh MMEIONIYIOCS MH(OPMALHMIO IS MOJYYEHHUS] MO BO3MOKHOCTHU
0oJiee TOYHBIX W HAJAECKHBIX XapaKTEPUCTUK, YKa3blBask MPU ITOM CTENEHb

HaJIe’)KHOCTH BBIBOJOB, OOBSCHSIONIYIOCS OTPAHUYEHHOCTBIO 3aMaca CBeICHUM.
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B MaremMarnueckod CTaTUCTUKE pACCMATpUBAIOTCS JIBE OCHOBHBIE
KAaTeropuu 3aJad: OLUEHHWBAHUE M CTATHCTHYECKas mpoBepka rumores. [lepas
3a/1a4a pasleNsaeTcsl Ha TOYEYHOE OLECHMBAHME W MHTEPBAIBHOE OLICHHBAHUE
napaMeTpoB pacnpenenenus. Hampumep MoXeT BO3HUKHYTh HEOOXOAMMOCTH
10 HaOJIIOJICHUSM TOJIYYUTh TOUYeUYHbIE OolleHKH mapameTpoB ME u D& Ecnum
MBl XOTHM IIOJyYUTb HEKOTOPBIM MHTEPBAN, C TOW WM HHOU CTEIEHBIO
JIOCTOBEPHOCTH COJIEpIKAIUM MCTUHHOE 3HAYEHHWE IapaMeTpa, TO 3TO 3ajaya
WHTEPBAJIbHOIO OLICHUBAHUS.

Bropas 3agmaua — mpoBepka TUIIOTE3 — 3aKIIOYAeTCd B TOM, YTO MBI
JIeJIaéM  TIPEIINOJIOKEHUE O PACIPEACICHUM BEPOATHOCTEW  CIy4anHOU
BEJIMYMHBI (HampUMep, O 3HAYEHUHM OJIHOTO WM HECKOJbKUX IapamMeTpoB
GYHKIIUU pacmpesiesieHus]) U PelIaeM, COTJIAaCyIOTCsSl M B HEKOTOPOM CMBICTE

9TH 3HAYCHUS MMapaMETPOB C MOJTYYECHHBIMH pe3yJibTaTaMu HaOJI0ICHUH.
Bb10opouHbIil MeTO.

IIyctb HaM HYKHO 00C/I€OBaTh KOJWYECTBEHHBIM IMPHU3HAK B MAPTUU
AK3EMIUISIPOB HEKOTOPOro ToBapa. IIpoBepky mapTuu MOXHO IPOBOJIUTH JABYMSI
croco0aMu:

1) mpoBecTH CIJIOIHON KOHTPOJIb BCEW MAapTUH;

2) NpOBECTU KOHTPOJIb TOJIBKO YACTH MAPTUH.

[lepBrIii cnoco0® HE Bceraa OCYIIECTBHM, HampUMep, H3—3a OOJBIIOTro
yycia SK3EMIULIPOB B NApTHUH, HU3—3a JOPOTOBU3HBI IPOBENEHHUS OIEpaluu
KOHTpPOJIA, M3—3a TOTO, YTO KOHTPOJb CBSI3aH C PAa3pyLICHUEM OHK3EMIUIIpa
(mpoBepKa 3JIEKTPOJIaMIIbl Ha JOJITOBEYHOCTD €€ paboThl).

[Ipu BTOpOM cmoOCcOOE€ MHOMKECTBO CIy4yailHBIM 0Opa3oM OTOOpaHHBIX
00OBEKTOB Ha3bIBACTCS BHIOOPOYHONH COBOKYNMHOCTBHIO WM BbIOOpKOM. Bce
MHOKECTBO OOBEKTOB, M3 KOTOPOTO IPOU3BOJIUTCS BBIOOPKA, HA3BIBAETCS
reHepajJbHOH COBOKYNHOCTBbIO. Yucio OOBEKTOB B BBIOOpPKE HAa3bIBAECTCS
o0bemMoM BbIOOpKH. OObIUHO OyaeM cuyuTaTh, 4TO OOBEM TEHEPATbHOM
COBOKYITHOCTH OECKOHEYEH.

Boibopku  pazgensiorcs Ha NOBTOPHBbIe (C  BO3BpallleHHEM) U

O0ecnoBTOpPHBIE (6€3 BO3BpAIICHHUS ).
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OOGBIYHO OCYIIECTBIISIIOTCSI OECIIOBTOPHBIE BBIOOPKH, HO Ojaromaps
OonbiioMy (OECKOHEYHOMY) 00bEeMy TI€HEepajJbHOW COBOKYMHOCTH BEIyTCS
pacyeThl U JeNat0TCs BHIBOIbI, CIIPABEIJIMBBIE JIUILb ISl TOBTOPHBIX BHIOOPOK.

Bribopka momKHA JOCTaTOYHO TIOJHO OTpPakaTb OCOOCHHOCTH BCEX
00BEKTOB I'€HEpPaJIbHON COBOKYITHOCTH, MHA4Y€ TOBOPS, BEIOOpKA JOJKHA OBITH
penpe3eHTaTUBHOM (IIPEICTABUTENBHOM).

Bri6opku pazauyarorcs o cnocody oToopa.

1. IIpocroii cimyuaiiHelii 0TOOP.

Bce anemMeHThl reHepaibHO COBOKYIMHOCTH HYMEPYIOTCS U U3 TaOIHIIbI
CIIyJallHBIX dYHceNl OepyT, Hampumep, MOCIeAOBATENHHOCTh JIOOBIX 30-TH
UAYIIUX MOAPSAJ YHUCEN. DJIEMEHThl C BBINABIIUMU HOMEPAMHU WU BXOJAT B
BBEIOOPKY.

2. Tunuyeckuit oTOOP.

Takoit oTOOp MPOM3BBOAUTCS B TOM Cllydae, €CIId TEHEPaIbHYIO
COBOKYMHOCTb MOXXHO TIPEACTaBUTh B BHJI€ OOBEIUHEHHUS MOJMHOMKECTB,
OOBEKTHl KOTOPBIX OJHOPOJHBI TIO KaKOMy—TO TMPHU3HAKY, XOTSA BCS
COBOKYMHOCTb TAaKOW OJHOPOJHOCTH HE HMMEET (MapTusi TOBapa COCTOUT U3
HECKOJIKMX TPYII, MPOU3BEACHHBIX HAa pa3HbIX Opeanpustusx). Torma mo
Ka)XJIOMY TOJIMHOKECTBY MPOBOST MPOCTON CIIydalHBIA OTOOp, U B BBIOOPKY
OOBEIUHSIOTCS BCE TTOJTYICHHBIE OOBEKTHI.

3. Mexanudeckuii oToop.

OTOuparoT KaxXIbIi JBaAATHIN (COTHIN) HK3EMILIAP.

4. CepuiiHblii 0TOOD.

B BbIOOpKY mOAOHMpAIOTCS 3K3EMIUIAPHI, MPOU3BEACHHBIE HA KaKOM—TO
ITPOU3BOJICTBE B OIPEIECIICHHBIN IPOMEKYTOK BPEMEHH.

B nanbHeiiieM moa TreHepajbHON COBOKYNHOCTHIO MbI OyaeM
noApa3symMeBaTb He CaMO MHOKECTBO 00BEKTOB, 4 MHOKECTBO 3HAYECHHMH
CJy4aHOU BEJUYHUHbI, IPMHUMAKOLICH YHCI0BOE 3HAYCHHE HA KAKIOM M3
00beKTOB. B JEHCTBUTENBHOCTH T'€HEPATIBLHOW COBOKYITHOCTH KaK MHOYKECTBA
00BEKTOB MOXKET W HE CyIIecTBOBaTh. Hampumep MMeEEeT CMBICT TOBOPUTH O
MHOXKECTBE JETaj€d, KOTOPhIE MOKHO IPOU3BECTH, WCIOJIb3YS JTaHHBIN
TEXHOJIOTUYECKHM  mpouecc. Mcrnomp3yss  KakMe—TO  U3BECTHBIE  HaM

XapaKTCPUCTUKNU AAHHOI'O IIPOLECCa, Mbl MOXKCM OLCHHMBATH ITApaMCTPLI 3TOTO
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HECYIECTBYIOIIET0 MHOXKECTBA Jeraneil. Pasmep neranm — 31O ciydaiiHas
BEJIMYMHA, 3HAYEHUE KOTOPOM ONpenessieTcs BO3JCUCTBUEM MHOMKECTBA
(akTOpOB, COCTABJISAIOUINX TEXHOJIOTMUECKUH npouecc. Hac, Hanmpumep, MoxkeT
MHTEPECOBATh BEPOSITHOCTb, C KOTOPOM 3Ta CiydaiiHas BEJIMYHMHA MPUHUMAET
3HAYCHHE, NTPUHAUICKAIEE HEKOTOPOMY MHTepBaidy. Ha 3TOT BOnmpoc MOXKHO
OTBETUTH, 3HAs 3aKOH PACHPEACIICHUS dTOU CIy4alHOM BEJIMYMHBI, a TAKKE €€
napaMmeTpsbl, Takue kak ME u DE.

WNrak, oOTBiIekasch OT TMOHATUSA T'€HEPAJIbHOW COBOKYIHOCTH KakK
MHOJKECTBa OOBEKTOB, OO0JAJAIOIIMX HEKOTOPhIM IPU3HAKOM, Oyaem
paccMaTpuBaTh T€HEPAJbHYI0 COBOKYIIHOCTh KakK CIy4YalHYH BEJIMYMHY C,
3aKOH pACHPENEICHUs M MapaMeTpbl KOTOPOW OINPENENSIIOTCA C IOMOIIBIO
BBIOOPOYHOTO METOJIA.

PaccMoTpuM  BBIOOpKY 00beMa N, MPEACTABISIIOIIYIO  JIaHHYIO
reHEepalIbHYI0 COBOKYNMHOCTh. IlepBoe BbIOOpOUHOE 3HaueHHEe X; Oyaem
paccMaTpuBaTh Kak pealu3alyio, Kak OJHO W3 BO3MOXHBIX 3HAYCHUH
CIIy4aiiHOM BeIMYUHBI §;, UMEIOIIEH TOT K€ 3aKOH PacIpeleNieHUs] C TEMHU XKe
napaMeTpamu, 4To U ciydyaiiHas BenuunHa &. Bropoe BIOOpOYHOE 3HaUYEHUE X
— OJTHO M3 BO3MOXKHBIX 3HAUEHHMH CITy4yallHOM BETMYHUHBI &) C TEM K€ 3aKOHOM
pacopenieneHysi, YTo U ciydaiiHa BeiauunHa &. To jke caMoe MOYKHO CKa3aTb O
3HAYCHHUSX X3, Xdy.evs Xn -

Takum o0pa3om Ha BBIOOPKY OyJaeM CMOTPeTh KAK HA COBOKYINHOCTh
He3aBHCHMBIX CJYYaWHBIX BeJUYHH &1, &, ..., n, PacnpeesieHHbIX TAK ke,
KaK M ciaydaiiHas BeJqu4uHa ¢, TNPEACTABISIONIAA TeHEePAIbHYIO
COBOKYNHOCTb. BbIOOpOYHBIC 3HAYEHHMSA X;, X3, ..., Xn — 3TO 3HAYeHM,
KOTOPpbIE NPUHAIH ITH CJIy4YaliHble BeJIUYUHBI B pe3yabrare 1-ro, 2-ro, ...,

N-ro 3KCepuMeHTa.

BapuauuoHHbIil psia.
ITycTh st 00BEKTOB reHepaabHONW COBOKYITHOCTH OMPEJIeSIeH HEKOTOPBIT
MPU3HAK WA YUCIOBasl XapaKTEPUCTHKA, KOTOPYIO MOKHO 3aMepUTh (pa3mep
ACTalIn, YACIIBbHOC KOJMYCCTBO HUTPATOB B AbIHC, IIYM pa6OTI>I ,Z[BI/IFaTCJ'ISI).

Ota XapakTepHCTHKa — CiIy4aiiHas BEIWYMHA &, MPUHUMAIOIIAs HAa KaXIIOM
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00BeKTe OIIPpCACIICHHOC YHCIIOBOC 3HAUCHHC. N3 BBI60pKI/I o0Bema N ojrydacm

3HAYEHMS 3TOU CIIy4YalHOM BEJIIMYUHBI B BUJIE PsAla U3 N YHUCEN:
X1, X2,00e5 Xn- (*)

DT 9uCa Ha3bIBAIOTCS 3HAYCHUSMHU MTPU3HAKA.

Cpenu uucen psga (*) Moryt ObITh OJIMHAKOBBIC 4yucia. Eciau 3HaueHuUs
MPU3HAKA YHOPSIOYUTh, TO €CTh PACIOJIOXKUTH B TMOPSIKE BO3PACTAHUS WIIH
yObIBaHUSI, HAMMCAB KaXKJI0€ 3HAUCHWE JIUIIb OJWH pa3, a 3aTeM MO KaxIbIM
3HAUYCHHEM X, TMPU3HAKA HAMUCAaTh YHUCJIO M, TOKAa3bIBAIOIIEE CKOJBKO pa3

JTAHHOE 3HAYeHUE BCcTpedaeTcs B psay (*):

Xi | X | X5 | oo | X
my | my | my | ... | m
TO IOJIYUHUTCHA Ta6n1/1ua, Ha3bIBaACMas I[I/ICerTHBIM BapHaHl/IOHHbIM pﬂIlOM.

Yucio My Ha3bIBaeTCs YaCTOTOM I-r0 3HAYCHHMSI TPU3HAKA.
OdeBugHO, 9TO X; B psiay (*) MOXKET HE COBIAIAThH C X; B BAPUAITMOHHOM

pAaAny. O‘IGBI/I,Z[Ha TAaKKC CIPAaBCIJIMBOCTb PAaBCHCTBA

Zmzn.

i=l1

Ecnu mpoMexyTok MeXAay HauMEHBIIMM W HAauOOJBIINM 3HAYCHUSMU
IpU3HaKa B BHIOOPKE Pa30MTh HAa HECKOJIBKO MHTEPBAJIOB OJMHAKOBOU JJIMHBI,
KQKJIOMY UHTEPBAIY MMOCTABUTHh B COOTBETCTBUE YMCIIO BHIOOPOUHBIX 3HAUYCHHIMA
NpU3HaKa, TMOMABIIMX B O3TOT MHTEPBA], TO TMOJYYMM HHTEPBAJIbHBIH
BaApUALIMOHHBIN paa. Eciy npusHak MOXET MPUHUMATH JTFOOBIC 3HAYCHUS U3
HEKOTOPOr0 TMPOMEXYTKAa, TO €CTh SBIAETCS HENPEPHIBHOW CiydailHOM
BEITUYMHOM, MPUXOJAUTCS BEIOOPKY IIPEICTABISITH HMEHHO TaKUM psoM. Eciu B
BapUALIUOHHOM HHTEPBAIBLHOM DAY KaXAbld HMHTEpPBaN [Ol; Oli+1) 3aMEHHTD
JSKAIUM B €r0 CepeArHe YHCIOM (Oi+Ql+1)/2, TO TOJYYHUM JUCKPETHBIN
BapualMOHHBbIN pan. Takas 3amMeHa BHOJHE €CTECTBEHHA, TaK KakK, HalpUMEp,
IIpU U3MEPEHUU pa3Mepa AETalu C TOYHOCTHIO JO OJTHOTO MUJUIMMETpa BCEM
pa3mepaMm u3 nmpomexytka [49,5; 50,5), OyAaeT COOTBETCTBOBATh OJHO YMCIIO,

paBHoe 50.
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ToueyHble OLIEHKHU MMAPAMETPOB I'eHePaJIbHON COBOKYITHOCTH.

Bo MHorux ciaydasx Mbl pacrnojaraeM HH(opmanueil o BUAE 3aKOHA
pacrnpeneneHuss CiaydailHOW BeJIMYMHBI (HOPMAaJbHBIM, OCpHYIITUEBCKUA,
PaBHOMEPHBIN U T. I1.), HO HE 3HAEM IIapaMETPOB 3TOTO PACHPEIEIICHUS, TAKUX
kak ME, DE. [lng ompezeneHus 3TUX MapaMETPOB NMPUMEHSETCS BBIOOPOUHBIN
METO/.

[Tyctp BbIOOpKA OOBEMa N MpeAcTaBlieHa B BHUJAE BapHAIIMOHHOTO psija.

Ha3zoBeM BbIOOPOYHOM CpeHell BEINYNHY

x = XM F 6T, F... %+ X [Tk =x1ﬂ+x2ﬁ+...+ﬁ

n n n n

m

Bennuuna @;=— Ha3bIBACTC: OTHOCHUTEJIbHOM YaCTOTOM 3HAYCHUS IIpU3HAKa
n

X;. Ecnu 3HaueHus nmpu3Haka, Mmojy4yeHHbIE U3 BbIOOPKHU HE IPYNIIMPOBATh U HE
MPEICTABISITH B BUJIC BAPUAIIMOHHOTO PSAJia, TO JJIS BBIYMUCICHUS BBIOOPOYHOM
CpeIHEH HyHO MOJIb30BaThCS (HOPMYJIO

2%

1
X=—
N5

EcTecTBEHHO cuMTaTh BEIMYMHY X BBIOOPOYHOM OLIEHKOM mHapamerpa
ME. BeibopouHasi oIeHKa MapameTpa, MpelacTaBisionas co0ol dYucio,
HAa3bIBACTCSA TOYECYHOM OLICHKOM.

Bri6opounyto nucrepcuto

n

7 =3 5 =Xy =13 (<)

i i=1

MOXHO CUMTaTh TOYEYHOW oOIeHKoW jucnepcun D& reHepasibHOM
COBOKYITHOCTH.

[IpuBenem erie oUH NMpUMeEp TOYEUHOUM OleHKH. [IycTh Kaxaplii 0OBEKT
FEHEPAIIBHOM COBOKYIIHOCTH XapaKTEPU3YEeTCS JBYMs KOJMYECTBEHHBIMHU
npu3Hakamu X u Y. Hanmpumep aeranb MOXKET MMETh JIBa pa3Mepa — JJIMHY U
WUpUHY. MOXHO B pa3jIMUYHBIX PAlOHAX W3MEPSTh KOHIIEHTPALMIO BPEIHBIX
BEIIECTB B BO3AyXe U (PUKCUPOBATh KOJWYECTBO JIETOYHBIX 3a00JICBAaHUM

HacejleHuss B Mecsl. MOXKHO 4Yepe3 paBHbIE MPOMEKYTKH BpPEMEHHU
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COIMOCTAaBIIATh JOXOAHOCTh aKIUK JaHHOW KOPIHOpAalMU C KaKUM-JTu00
MHJIEKCOM, XapaKTEPU3YIOIIUM CPEIHION JOXOJHOCTh BCEro phIHKA akuuii. B
TOM cillydyae TeHepajibHasg COBOKYITHOCTh MPEJCTaBIAECT COOOW JBYMEPHYIO
CIIy4JailHyI0 BEIMYHHY &, 1. JTa CiIy4yaiiHas BeIMYWHA IPUHUMACT 3HAYCHUS X, Y
HAa MHOXECTBE OOBEKTOB T€HEpaJIbHOW COBOKynmHOCTH. He 3Has 3akoHa
COBMECTHOTO paCHpeNeNieHus CIyYalHBIX BEIMYUH & W 1), MBI HE MOXEM
rOBOPUTh O HAJIMYUM WM TIIyOMHE KOPPENSLMOHHOW CBSI3U MEXIY HHUMH,
OJTHAKO HEKOTOPHIE BHIBOJIBI MOKHO CJIEaTh, HCTIONB3YS BHIOOPOYHBIA METO/I.
Bri0opky o0beMa N B 3TOM cCily4yae IpEACTaBUM B BUZAE TaOJHUILIbI, TJE

I-TBIi oTOOpaHHBI 00beKT (1= 1,2,...N) peacTaBIIeH Napoi Yuces X;, Y; :

Yi ‘ Y2 ‘ ‘ Yn
Br16opounblil K03 PUIIMEHT KOPPETALUN PACCUUTHIBACTCA 1O (popMyIie
Xy
oy =
04Oy
3nech
e ;1Y i
Xyznzxiyi » Ox =10y = nZ(XI _X) ’
i=1 i

1 n
O-yz Gyzz nZ_I:(yi_Y)

Bri6opounblii k03¢ (PUIMEHT KOppemsiiiui MOXKHO paccMaTpuUBaTh Kak
TOYEYHYIO OLEHKY KO3(GdHULMEHTa KOPPEISLUU gy, XaPAKTEPU3YIOLIETO
I'€HEPaAJIbHYIO0 COBOKYITHOCTb.

Bpi6opouHbie apamMeTpsl X, Sy, Iy, HIH JIHOObIE Apyrue 3aBUCST OT TOTrO,
KaKue 00bEKThl TeHEepaIbHONW COBOKYITHOCTH MOMAIN B BBIOOPKY U pa3InyaroTcs
OT BbIOOpDKM K BbIOOpKe. Ilo3TOMYy OHM camMu SBISIOTCS CIydallHBIMHU

BCINMYMHAaMM.
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[TycTe BBIOOpPOUHBIM TMapaMeTp O paccMaTpuBaeTcs Kak BbIOOpOYHas
OlICHKa mapaMeTrpa A TeHepaJibHOW COBOKYMHOCTH W MPU 3TOM BBIOJIHSIETCS

PaBEHCTBO
Mo =A.

Taxast BBIOOpOYHAas OLIEHKA Ha3bIBAECTCSA HECMeLeHHOIA.

Jlis  moka3aTenbCcTBa HECMENMIEHHOCTH HEKOTOPBIX TOUYEYHBIX OIICHOK
OyneM paccMmaTtpuBaTh BBIOOPKY 00beMa N Kak CUCTEMy N HE3aBUCUMBIX
CIIy9allHbIX BENUYHH &j, &p,... &y , KAXKAAA U3 KOTOPBIX MMEET TOT K€ 3aKOH
pacmpeneneHuss ¢ TEMHU JK€ MapaMeTpaMu, YTO M ciayyaiiHas BenuuuHa &,
NPENCTABIAIONIas TEeHEpPaJIbHYI0 COBOKYMHOCTh. [lpm Takom momxone
CTaHOBSITCS OUYEBUIHBIMH paBEHCTBA: Mx; = M&; =ME;
Dx = D¢&; =D& nmns Bcex k=1,2,...n.

Tenmepp MOXHO TmTOKa3aTh, YTO BBIOOpOUYHAs CpeaHssi X  €cThb
HECMEIICHHAs OIICHKA CPEAHEH T'eHepajbHOW COBOKYITHOCTH WJIHM , YTO TO K€

caMoO€, MaTeMaTUYECKOTO 0KUIaHNS MHTEPECYIOIIEN HAC CIIy4YallHOM BEJIMYMHBI

1

X + X, + ot X, =1(M§1 +ME +...+ ME ) =—nNME = ME.
n n

n

Mx =M

BriBenem dopmyiy 11t iucriepcui BBIOOPOUHON CpeTHEH:

X+ X ..t X,
Dx=D" "2 12(D§1+D§2+ +D¢, )= inD§=%.
n n n n

Haiinem tenepp, ueMy paBHO MaTeMaTHUYECKOE OXUAAHHE BBIOOPOUHOM

mucrepenn 6 2. CHavalta peobpasyeM G ° ClIe Iy oIIM 06pa3oM:

Zn:x, x)’ :]zf:x,—M§+M§—X)2=

L3 (- M 205~ MY~ M)+ (x- M-
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=13 - M) - (x- Mef

i=l

3,Z[CCI> HCIIOJIB30BAaHO HpCO6p330BaHI/Ie:

3 2(x - MENx — M&)=2(x - ME)Y. (x - M£)=

=2(x - Mg)(im - Zn:MéJ =2(x = M&Ynx — nME) = 2n(x - M&)’

i=1

2
Tenepb, HCIIOJIb3Ys IIOJIYUCHHOC BBLIIIC BBIPAKCHUC JJIA BCIIMYWUHBI O ,

HaWAEM €€ MaTeMaTHYECKOE OKHUIAHHE.

Mo = M[;i(& ME) — (- M)

i=1

:]ZH:M x —M&) (x—M§)2:;nD§—Dx:
i=1

-pg-2s-"lpe,

Tak kak Mo’ # D&, BbIGOpOYHAsE JHMCHEPCHsi He SIBJsIeTCS
HECMEIICHHOM OLCHKOU TUCIIEPCUU IeHEePATIbHON COBOKYITHOCTH.

UToObl MOMYYUTh HECMENIEHHYIO OIEHKY JUCIEPCUH TIeHepaIbHOU

n
COBOKYITHOCTH, HYKHO YMHOXHTh BBIOOPOUHYIO AucHepcuto Ha ——. Toraa

n . .
MOJIYHYHUTCA BCIMINHA 32 = 102 , Ha3bIBa€Masi HCHIPABJICHHOHU BLIﬁOpO‘IHOI/I
n-—

AMCIepCHe.



Jlexkmusa 11.

IIycTs MMeeTcsl psil HECMEIICHHBIX TOYEYHBIX OLIEHOK OJHOTO U TOTO K€
IIapaMeTpa IeHEPAIbHOW COBOKYITHOCTH. Ta OLIEHKA, KOTOpasi UMEET HAaUMEHb-
LIYO JUCTIEPCUIO Ha3bIBaeTCS I(P(PEKTUBHOM.

[Tommyuennas u3 BbIOOpKH 0oObeMa N ToueyHas OLEHKa Op mapamerpa A
IeHEPAJIBHOM COBOKYITHOCTH HAa3bIBACTCS COCTOATEIBHOM, €CIIM OHA CXOIUTCS
10 BEPOSITHOCTHU K A. DTO 03HAYAET, YTO JJIS JTFOOBIX MOJOKUTEIbHBIX YUCEN & U
Yy HaUAETCs TaKoe 4Yucio N, , 4TO I BCEX YHUCEN N, YAOBIETBOPSAIOIIUX
HEPABEHCTBY N > N, BEIIOIHSACTCS YCIOBHE PQ&n - A\ < 3) >1-y.

X U S’ ABIAIOTCA HECMENIEHHBIMH, COCTOATENEHBIMU H 3)()EKTHBHEIMH

ouieHkamu BennyuH M&u D&
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