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Kuueza wenoaewnee, wecmuee, doneogeyneli u omaemcmeerteil
Ar06020 Gpyaoeo UCMOMKUKA UHPOPMA UL,

B.A.Canosununit !

VeaxaeMblit Yuratens! D1a KkHUra angpecopaHa Tebe, No3ToMY Mbl XOTHM BHa-
YaJie KpaTko MOACHUTD €e CYTh ¥ OCOOEHHOCTH, OOBLACHUTL Te KAEH, KOTOPbIMH MbI
PYKOBOACTBOBANMCH NPpK ee HanucaHMK. Tlpexnae Bcero, 3T0 — KHUra d1A 6cex, T. €.
HE Ansl ONpEJeNcHHOTO0 KOHTUHIeHTa 0byyalomuxca no TOH UM KHOH cneunans-
HOCTH, TOrO MY MHOrO nNpoduas UK HANMPABAEHUA, OHA HE OrpaHHyeHa paMKaMim
onpefeneHHOTo yyebHOro CTaHAapTa WK nporpaMMel, HAKOHE, 3apaHee YCTaHOB-
NEHHbIMH OrpaHHYeHUAMH no obbeMy, OHa ansl TEX, KTO MO CYWECTBY, a He LA
«FaTO4YKH» B BEJOMOCTH, MHTEPECYETCA MAaTEMaTHKOM BOODILEe U, B YACTHOCTH, XO-
YyeT Y3HaTb, YTO TaKO€ COBPEMEHHAas MATEeMaTH4YecKasd CTATUCTHUKA, KaKue 3alauyu
¥ KaKMMM MeTOJaMH OHa pelLIacT, KakHe pe3yNnbTaThl B HEM YK€ HAaKOMMEHbI, KaKHe
npoG/ieMbl B HEl CEroAHA AKTyaNbHbl, HAKOHEL, KaKOBbl €€ MCTOKHW, KaKOH MyTb
OHa MpoLINa, ¥ KTo ObiNl ee TBOPUAMMU (Bedb UCMOPUS HAYKU MAK He BANCHA, KAK
u cama nayka). UTak, mo 3aMblcny, 3Ta KHWIA pacckaisieaem o MaTeMaTHYECKOM CTa-
TUCTUKE, HO OJHOBPEMEHHO U 0Oyvaem eil, T. €. OHa MOXET CAYXHTb paciiuperivim
Y4eOHHKOM, KaK NOKPEIBal UM CTaHIAPTHbLIE BY3OBCKME NPOrpaMMBbl, NpeaycMar-
pUBalOUIKe UTeHHE (B TOM MM HHOM 00BbEME) Kypca MaTeMaTHUECKOl CTATUCTHKH,
TaKk X 00GecneyuBaloliumM Bo3MOXHOCTb camoobpasoBaHus. [ToMHMMO 3TOro, KHura
TaKXKE MOXET CNYXKHUTb CNIPaBOYHbLIM MocoOueM Mo MaTeMaTUYECKOR CTATUCTHKE,
a B HEKOTOPbBIX acMeKTax — W Nno TeopuH BepositHocTel. M3 3Toi uenesoit ycTa-
HOBKHK BBITEKAIOT BCE €€ CTPYKTYPHBIE M COAEPXKATeNbHblE 0COOEHHOCTH.

Hauw aesuna: npocto o cnoxHoM! Mbl cTpeMuanch nucath TaK, 4Tobbl HINarae-
MOe Obl0 AOCTYTTHO KaXA0MY, KTO 3HAKOM ¢ HaYaIbHbIMU 3IeMeHTaM¥ MaTeMaTH-
YeCKOro aHa/liu3a, NMHEHHOM anreGpsl M Teopuu BepoATHocTeH. TpryeM noMHUTL
nx AM0o obpawiaTtbcsl 33 HYXKHBIMM CBEJEHUSAMH B COOTBETCTBYHOIIHWE Y4eOHMKHU
He 00A3aTeNIbHO, TaK KaK BCe HE0OX0AMMOe HanoMuHaeTCs (paIbacHAETCA) No X0-
oY U3NO0XEHNA COOCTBEHHO CTATHCTHYECKON TEOpHHU, HUKaKuUX CROXKHBIX MaTeMa-
THYECKMX KOHCTPYKUMHA U rpoMo3dkux Aokazatenscts! Bes Teopus oOBsicHAeTCA
N WITIOCTPUPYETCH HA UHTEPECHbIX M TILIATENBLHO MOAOOPaHHbIX NMPUMEpPAX: «MpU

2
M3YYEHHUH HayK npuMepbl nonelnee npasua» (M. HoloroH )). Hns Tex, XTO UMeeT

) CagosHuumit BukTtop AHToHOBUY (p. 1939) — poccuiickmit MaTeMaTHk, akaneMux PAH, pextop
MTY um. M. B. lomoHocoza (¢ 1992 r.).

2 N
*) Huioton Mcaak (1643-1727) — aHrMMMCKMII MaTEMATHK, (HINK, MEXAHHK, ACTPOHOM.
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Leblo rMy0OKO OCBOUTH TEOPUIO CTATMCTUUYECKOrO BbiBOAA, MPUBOAMUTCS GOMbLIOH
CNUCOK YMpaXHEHUH ANs CAMOCTOATENbHOrO PELIEHMA, T. €. KHUra oObeaAHHAET
OAHOBPEMEHHO M YuyeOHMK, M 32Ja4yHUK. YMEHME pellaTb 32[0ayM 03Ha4yaeT Kak
3JHAHWE TEQPWH, TAK M CMOCOOHOCTb MPABMIbLHO ITHM 3HAHWEM PaACTOPSAANTHCA,
T. €. NPUBECTH TEOPHIO B AeHCTRUE, BEb «EC/TH AeHCTBOBATH HE Oyaellb, HU K YeMy
yma nanara» (Lllota PyCTaBenu”). VYnpaxHeHusn, kak npaBuao, chopMyIHPOBaHbI
TaK, 4TO B caMOii (hOpMYTHPOBKE YXKE 3a10XKEH OTBET, NYTb Xe K HEMY — 3TO W €CTb
TOT TBOPYECKHIl 3/IEMEHT, HA KOTOPOM MOXHO Y3HaTh CBOM CITOCOOHOCTH (3#ame
nyme u hpotimu e2o — ne 00K u ma xce), «Iloncka3koii» 31ech (MpH 3ATPYAHEHHUAX)
MOTYT CIYXUTb COOTBETCTBYIOLUME TIPUMEPBLI M3 TEKCT2: HA HUX MOXHO OCBOMTh
HEOOXOAVMbIE TOTUKY M aHATUTUYECKYIO TEXHUKY.

Teneps neckobko CNOB NS Npenoaasarenen (xax zo80punu dpegrue: docendo
discimus (nam.) — yua, ysumca camu). OHOR M3 OCHOBHBIX 3afa¥ NpU Tperno-
AaBaHUM KypCa MATEMaTH4YeCKOM CTaTUCTUKU ABNAETCA BbipaboTKa y CTYAEHTOB
HaBblKOB 06paboTKM peanbHbIX TaHHBIX 0 COOTBETCTBYIOLUIMM AJITOPUTMAM C NpU-
B/IEYEHUEM KOMMBIOTEPHOI TEXHUKH TIPH PELUEHHH KOHKPETHBIX yuebHbIX 3agau.
B HacToswee Bpems rny6oKoe U3yyeHUe TEOPUHY MaTeMAaTHYECKOW CTaTUCTUKH B OT-
pbiBE OT NMPaKTUKH €6 KOMMBIOTEPHOM peanraalMu BoodLe HEBO3IMOXHO. B TO e
BpEMs CaM XapakTep 3TOI AMCUMIUIMHBI gocTaBaseT Oonbuioit mpocTop npeno-
HABaTeM0 WA OPraHU3auuK¥ NpakTUYecKoW padoTbl CTYAEHTOB C MPUBACYEHUEM
KOMIIbIOTEPOB. KiioueBbIM MOMEHTOM MPH 3TOM SIBIIAETCS] MOAEIHPOBAHHE HA KOM-
nbiotepe BBIOOPOK M3 COOTBETCTBYIOLUMX pacnpeaeneHUil. PaKTHUECKH HA OCHOBE
11000/ «TeOpETHUECKOW» 321a4M, B KOTOPO# peub UAET O TOM UIH MHOM CTaTUCTH-
YeCKOM ANropUTMe aHANM3a JaHHBIX, NPENoAaBaTelb MOXET NOCTaBUTh (1 NTPUTOM
B HEOTPZHUYEHHOM YMCJie BAPUAHTOB, BAPbUPYS KOHKPETHbIE 3HAYEHHA NapaMeT-
POB MO/IE/IM) COOTBETCTBYIOINYIO «MTpaKTHUECKYI0» 3alauy, hopMynupysa B KayecTne
NIpeNBapUTEN bHOTO 3Tana 3aJaHHe CMOAENHPOBATh UCXOAHbIE JaHHBIE C HCNOAL30-
BaHueM aubo rotosbix Tabnuu cayvaitHbix yucen, MU0 MOAYHaEMbIX C MTOMOLIBIO
CrneuMabHBIX MporpaMM. B ganbHeiileM, oOpabaTbiBasi 3TH «3IKCNEPUMEHTATb-
Hble» JAHHbIE MO COOTBETCTBYIOLLEMY CTATUCTHUYECKOMY AITOPUTMY, CTYAEHT Nouy-
YAeT BO3MOXHOCTb CPaBHUTL NMPEACKA3aHHE TEOPUHA C M3IBECTHBIMH EMY MUCXOAHbI-
MU NapaMeTpaMHu, MpH KOTOPbIX MogenupoBanach Beibopka. [10100HbIR «MrpoBoi»
3M€MEHT B OPTaHU32LMU MPaKTHYECKON pabOThl MO KYpCY NOBBILIAET UHTEPEC CTY-
OEHTOB K M3Y4CHHIO Teopuu. Bonpocam MonenrpoBaHUSI KOHKPETHBIX pacrpeje-
JIeHWH YAeNAeTCs B KHUIE CYWIECTBEHHOE BHYMaAHHE.

HakoHel, Mbl IpUBOAHM B KOHLE KHUIU A0CTATOYHO ODLUIUPHLIA CITMCOK JIK-
TepaTypbl Kak 00UIEro XapakTepa, Tak M CMELUMaNbHbIX MOHOrpagui, B KOTODbIX
Gonee MoaHoO M r1yboko OCBEULEHb] PAMTUYHBIE ACMEKTHl CTATUCTHYECKOH TEOPDHH
U ee PUJIOXKEHHUI; 3Ta THTEPaTypPa MOXeET ObITb MCMOABLIOBAHA 151 CAMOCTOATE b~
HOTO M yrayOoneHHOro U3y4eHHs OTAESIbHbIX BOTPOCOB.

B npunoxxenuu MpuBENEH bl KpaTKHe CTATHCTHYECKHE Tabn HLlbl, HEOOXOAMMblE
1A paibopa NpUMEpoB W PeleHHs 3ajJay, 2 Takxke «JlyTeBoauTenb Mo MOLEsAM

3 Pycrasenu LLlota — rpy3utickrid moaTt nwobeu ¥ kpacoTel XII 8.
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B MPYMMEpax U 3a1ayax», HA3HaYeHHWEe KOTOPOro — MoMoYb OLICTPO HANTH B TEKCTE
HY)XHO€ MECTO, rIie J0oKa3blBaeTca 160 GOpMyTHPYETCA TOT MW UHOII KOHKDET-
Hblit hakT (peaynsrar), OTHOCAWMICH K KOHKpeTHOM momenu. 3nak M B Tekcre
03HA4YaeT OKOHYAKKE 10KA3ATENbCTBA. 3HAKOM ® OTMEYeHbl OKOHUYaHHUA TPUMEDOB.
Hymepauunsd Gopmyn, TEOPEM, PUCYHKOB M T. Il. B KaXXIOM Iaparpade caMocTosTe/b-
Has, MPU CCbUIKAX Ha MaTepMan Apyroro rnaparpada yKa3blBaeTcA OOMOJHUTENLHO
€ro HOMep.

HakoHeu, ewe oaHO NosicHEHHe 00 ucnosab3yeMbix 06o3HayeHuax. o texcry
HaM OyayT BCTpeYaTbCA KaK CKaTAPHble, TaK U BEKTOPHbIe BETHUMHEL, 0003HaYae-
Mble B 060MX ClTydasix OIHUM U TeM Xe CUMBOJIOM, Hanpumep, § — ckansp v 6 =
= (6, ,6p) — BekTop. DTa UX pa3MepHOCTHaA cneund nKauus sceraa Gymer sic-
Ha M3 KOHTeKcTa. OIHaKO B psifie cayqaeB (TaM, Tl 3TO JUKTYETCH CORepXaTeibHOM
CTOpPOHO# BOMpOCa), YToOb! NOAYEPKHYTb MHOTOMEPHBIH XapaKTep HEKOTOPOii Be-
NUUUHBL, Mbl OYAEM RONOTHUTENBHO CHAOXaTh COOTBETCTBYIOWMI CHMBOJ YEPTOH
CHu3y, Hanpumep, £ = (2, ,xp)npun> [, E= (&, ,&)npuk > [uta

BocTouHast MyopocTh [MacUT; «ECIM XOTUTE yBAEYDb BAalIMM 3HAHMEM — CLe-
nafTe €ro npuBaecKaTeabHbIM. HacTonbkO NpHBReKaTe/IbHbIM, YTOOLI KHUIM BYe-
palIHero QHA MoKa3alucb CYXMMH JIMCTbAMH». Mbl CTpeMMINCE CNEN0BATh 3TOMY
npasuny. Hackonbko 370 HaM yaanocbh — cyauTb Tebe, Haw HuTaTens.

MbI BbipaxaeM cepreyHylo 6/aronapHOCTb HaLWKUM KOJjeraM M A00pbIM TO-
BapHwam: akaaeMuky 1O. B. [Tpoxoposy, uneny-koppecnonaeHty PAH b. A. Cesa-
CTbSIHOBY W AeHCTBUTENbHOMY YneHy AxaneMun kpunrorpabuu PO B. [1. Yncra-
KOBY 33 NOCTOAHHYIO NMOAAEPXKKY Halueil paboTbl MO MaTEMaTHYECKOM CTATUCTHKE.

Aemopui
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...He NpogopHuiM Docmaemca yonewnoii bez, He xpabpuim — nobeda,
He Myopuim — xiel, u He y pasyMuux — fo2amemeo, U He uCKyC-
HoIM — B1a20pacnoroxcenue, o 6peMA i CAyMail 047 BCeX UX.

Exinecuact (BuGausn. Berxuit 3aser. 9:11)

Bo écex uasickanunx paiyma camoe
mpyoxoe — 3Mo HAYUAD.

[TnaTon Y

B mobom navane soawebemeo maumces,
OHO HaM & ROMOWb, € IeM FaULIMa HAWa,

I lecce? Mrpan bucep

§ 1. Y10 TaKOoe MaTemMaTHuecKas
CTaTUCTUKA, ee NMpeaAMeT U 33aaauu

Hrak, Mbl HaunHaeM. Hauunath XKe Bcerna Hago ¢ onpenefeHns npeaMeta o0Ccyx-
neHus. Hau npeamMer — coBpeMeHHas MaTeMaTu4eckas cTaTucTuka. Kak ee MOXHO
Onpene/IUTh KPATKO M, B TO Xe BpeMs, MOHATHO? [1pexae Bcero — 310 MaTeMaTH-
YyeCcKasi TEOPHA, 2 JI06YI0 MaTeMaTUUECKYI0 TEOPHIO MOXHO OXapaKTepU3OBaTh yKa-
3aHNEM 061aCTH TeX MPAKTUYECKUX 33Ja4, K PEILEHU 0 KOTOPbIX OHA MPUMEHAETCA.
[ToaToMy MBI HauHeM ¢ TOro, YTO MPUBEAEM HECKONbKO XapaKTEePHbIX NMPUMEPOB
TaKHX 337134, KOTOPbIE PEWANOTCA METOOAMU MATEMATHUYECKON CTATUCTHKH.

Npumep 1. KMnMeeTca ypHa, conepikalllas lIapH 1ByX LUBETOB, CKaXeM, Oesnbie U Yep-
Hute. [TycTh @ — uHCnO BCex WAPOB, @y — YUCNO OENBIX MB HUX U A = @ — @] —
YMCNO YepHBIX Wapos. O6a 3TH uMcia @; M o (MAM XOTs Gbl TONLKO @) HaM
MOTYT OBITb HEM3BECTHEI, U B 3TOM CJIY4a€¢ MOXET BOIHMKHYTb NoTpebHOoCTL oue-
HUTb HEU3BECTHYIO JOMI0 P = a;/a Genbix wapos B ypHe. Kak noctynuth B 3TOM
cnyvae? MoxHO, HaripUMep, U3BJ1edhb U3 YPHLI BCe wapbl M MOCYUTaTh YUC10 BenbiX
Cpeir HUX — TOTAZ MBI y3HaEM TOYHO YUCAA @ W @, CeloBaTENbBHO, M P = a,/a.
Ho Takoif «TpuBHTLHBIA» 3KCMEPUMEHT MO Pa3HbLIM NPUUMHAM MOXET OLITH HEOCY-
lwecTBUM (60bLION OGBEM CONEPKNUMOTO YPHB! = TPYAHO €€ UCUEPaTh, «10pPOro»
3TO CTOUT U T.1.). [103TOMY B TAKUX CHUTyaUMSX OGLIYHO NOCTYNAKOT CIEAYIOLIMM

Y Mnaron (427-347 10 n.2.) — apeBHerpeyeckuit hunocod.
? ecce Iepmas (1877-1962) — Hemeuxuit nucatens.



§ 1. Ymo maxoe mamemamuyecKans CmMamucmuxa 15

06pa3oM: H3BMEKAIOT U3 YPHBl HEKOTOpPOE UUCIIO 7 LIAPOB, MOACYHTHIBAKOT YUCIO
Ha0JII0IaBLIHXCS B BuIGOpKe Gebix wapos (0603HAYHUM €ro 77) U B KAQUECTBE OieH-
ku (MpUOIMXEHHOro 3HAYeHUsi) WIS HEUIBECTHOH IONU P = @,/a HCTONbL3YIOT
BeJIMYUHY P = m/n — Romo OesbiX WapoB cpeaun n uasnedeHHbIx. [puseneHHoe
OMUCaHUE TAKOr'Q IKCMEPUMEHTA elle He COBCEM MOJIHO, TaK KaK OpraHu3oBaTh
BBIGOP 7 WAPOB MOXHO pa3HbIMHU criocofaMu. MoXxHO, HAMPUMED, U3BJIEKATh Wia-
Phl 110 OJHOMY TIOC/eI0BATENbHO, BO3Bpallias KaxJ/sld pa3 BeIHYTHIA wWap obpaTHO
(B 3TOM C/ly4ae rOBOPSIT 0 8bi60pe ¢ 6038paleHUEM), A MOXKHO BLIHYTBIRA AP B YPHY
He BO3Bpalath (g6:60p be3 036pauienua) — B 3TOM Clyyae 3TO TO XKe CAMOE, YTO
U3BJNEYb CPA3y KOMIUIEKT U3 7 WapoB (MpU 2 < @); MOXHO NMPHIYMaTb U APYrue
MpOLEAYPb M3BIeYeHUsT IapOB M3 YpHLI. HakoHel, cienyeT euie yTouHHTb caM Me-
X2HU3M 0TOOpa M3BJIEKAEMBIX LLIAPOB, YTO JENAETCH YXE C NMPUBICYEHUEM TOHATUH
TEOPHUM BEPOATHOCTEH M MpEXIE BCEro NMOHATUA CAy4aino20 BbiGopa (HO 06 3TOM
nosxe, cM. npuMep | B § 1.1). Ho Bo Bcex ciyuasx BO3JHMKAeT NMPHUHLMMHAIb-
Hplit BOMpPOC; BYAET M «3MITUPHUYECKAs» OLUEHKA D OTPaXaTb PEaIbLHYI KaPTUHY,
T.¢. Gymer u 0Ha 6aM3Ka (B KAKOM-TO CMBIC/IE) K HEM3BECTHOMY HaM UCTHHHOMY
3HayeHuo p? Bosee TOro, eciu B HalUUMX BO3MOXHOCTAX MO-Pa3HOMY OPTaHU30-
BaTh 3KCMEPUMEHT (B 3TOM Cilyyae rOBOPAT 00 «aKTHBHOM» 3KCIIEPUMEHTE), TO
Kakas U3 COOTBETCTBYIOLLUX OLUEHOK OydeT «iyylie» (B KakoM-T0 cMbicie)? 3aech
peyb UAET, CJIe10BaTe/IbHO, O CPpAaBHEHHUH PAVIMYHBIX JKC-
NMEPUMEHTOB (CTOCOBOB XeACTBUA) C MO3MULMIA «KayecTBa»
COOTBETCTBYIOLLMX OLUEHOK. Ha npakTHKe 4acTo NpUXoauT-
CA YYUTHIBATL €WE M 3aTPaThl HA MPOBENEHUE IKCMEPUMEHTA, TaK YTO 3KOHOMU-
YECKME ACMEKTHI TAKXKE TIPUXOIUTCS BKIOYATh NMPU 3TOM B KPYr pacCMOTPeHMS.
OTBeT Ha Bce 3TH HEMPOCTbIE BOMPOCH], @ TEM CaMbIM M PEKOMEHIaUMH, KaK Hau-
fosiee pauMOHaNLHO (rPpaMOTHO) HaM [eiCTBOBATh B MONOGHLIX CUTYaUMSX, AaeT
MaTeMaTHyecKas CTaTUCTHUKA. .

=
CratucTrueckne W

3Q404M OUHMBAHKSA

O6uee 3ameqanne. Yicmonu3oBaHHbI B 3TOM NPHMEPE A3LIK YPHOBOM cxembl («ypHa —
Wapbl») ABAACTCA NPUMEPOM abCTPAKTHON (MATEMATH4eCKOi) MOAEAH, MOAXOALLEH Mns
OMMCAHMA MHOTHX PEATbHbIX CUTYaUME (b 610I0THH, AeMOrpad 1, COLUMOAOTHH, MEAH LIH-
He, ICHXONOTHY, AMHIBUCTHKe, 3KOHOMMKE 1 T. A.). [loa wapaMu B ypHE MOXHO MOHHMATD
MIOOYIO KOHEMHYK COBOKYMHOCTb 0ObEKTOB (318MEHTOB), KOTOpbIe (KAK B pacCMOTPEHHOM
npUMepe) MOTYT OBITb Pa3bKTLI MO HEKOTOPOMY ANETEPHATHBHOMY TpH3HaKy (mon, BO3-
pacT, COCTOSIHME 340pPOBbA, NOXOA, COPT, EMKOCTh M T.I.) HA ABa HefepeceKamoLuxcs
KJ1acca, M TOrIa 3afaya COCTOMT B TOM, YTOOBI C MOMOLBID HCKOTOPOrO CTaTUCTHYECKOTO
IKCMEPUMEHTA OLIEHUTL 1010 ONpPeAeTeHHOr0 K1acca Bo Bceld COBOKYNHOCTH. Hanpumep,
COBOKYNHOCTb — 3TO IpaxJiaHe CTpaHbLl, H30MpaiollMe Npe3uacHTa W pPa3aenusliuecd
Ha [Ba Kjiacca NO MPH3IHAKy «33d — [OpOTHB», WK MapTHs KaKUX-TO HM3NENHH, KOTOpbIE
MOTYT ObITb MCMpaBHbLIMM MM NehEKTHLIMU H T. 1. B Gonee obuieM claydyae UCCICAYCMBbIC
O0BEKTBI MOTYT OBITB Pa3dUTHI Ha Goabiliee, yeM 2, YUCIo KiaccoB (Toraa Mbl Gyaem ro-
BOpPUTb 00 YpHE ¢ Ulapamu, cxaxesM, N pa3uyHbIX UBETOB), M TOraa npobiema COCTOMT
B QUEHWUBAHWH NOMeld BCEX KNACCOB, COCTARIMIOUINX HCCIEaYEMYIO COBOKYTHOCTb. Bo Beex
TaKMX CNy4asix A3BIK YPHOBBIX CXeM SABJAETCS YHUBEPCATbHBIM IKOHOMHBIM cMOCOOOM
OMUCAHUA MCCIeayeMO CUTYallMi M UM IUMPOKO NMOAL3YIOTCA B COBPEMeHHON MaTeMaTH-
4YeCKOM CTaTUCTUKE U TEApUU BepoATHOCTEH.
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Npumep 2. IycTb TpebyeTcs H3MEPHTL HEKOTOPYIO BETHYUHY @ (Hanmpumep, AUa-
METP HeKoTopoit 3Beabl). MocKoNbKY Ha pe3ynsTaThl H3MEPEHHIT BAUSAIOT MHOMHE
cnyuailHble akTopbl (TOYHOCTb HACTPOHKH W3MEPUTENBHOTO Mpubopa, morpeL-
HOCTb OKPYIVICHHS NPH CHUTHIBAHMHU JaHHBIX, TCUXOPHUINYECKOE COCTOSIHUE onepa-
TOPA W T. L.), TO PE3YLTAT £-ro naMepeHun X; MOXHO 3anucars B puae X; = a+e;,
rae €; — cay4ailiHasl NorpewHocTs namepenus, CrnpawunBaeTes, Kak no pe3yasTa-
TaM n uaMepeHuit X,;,..., X, OUSHHTb BEIMYUHY @, TOUHOE 3HAYEHHE KOTOPOM
HaM Heu3BecTHO? OO6BLIYHO B TAKHX CAy4YasiX B KayeCTBE OLIEHKK @ MCTOJb3YIOT
cpeaHee apuMeTHYECKOE Ha0MAEeHUHA

a=X (X, + + X,

|
n
M MAaTEMAaTHYECKAA CTATUCTHKA NO3BonsAeT 000CHOBATD Pa3yMHOCTb TAKOI0 NpaBHUNaA
OUE€HHWBAHHA. ®

Mpumep 3. TycTh M3 HEKOTOPHIX COOOPAXEHHH W3BECTHO, YTO NEpeMeHHas ¥
JIMHEHHO 3aBUCHT OT MNepeMeHHbIX T, .., T, ¥ = Ay + Ajz) + + A, z,
(B 9TMX CAyyasx rOBOPAT, UTO ¥ «PErPeCCHpyeT» HA I, , I, ), NPHYEM KO3(D-
dbuuventsl 4y, A;, , A, HeuaBecTHbl. Ipu pasnuyusix vaGopax (z;;, . Zi),
t=1,2,. ,n,usmepensl 3HadeHun y; = Ag+ Az;1+. +A,zi +e;, o€ g —
ownBKa uamepeHus y Npu Habope (Z;), , Tiz) . Mo 3navuenusm (y;, Tiy, .-, Tir)
Tpebyerca oueHHTb Ko3dduumenthl Ag, A, , A,. 3a0aYn TaKOTO THNA Ha3bl-
BAIOTCA pezpeccuoHHbIMU, OHH 4acTO BCTPEYAlOTCs, HanmpuMep, B 3IKOHOMHYECKUX
uccnegoBaHusxX. Tak, f MOXeET 03HayaTh CTPOC Ha HEKOTOPbIA TOBap, KOTOPbIM 3a-
BUCUT OT €ro LieHs! (), noTpeduTensckoro 1oxoaa (T;) ¥ LeH Ha KOHKypupylollue
W IOTIONIHSAIOLLUME TOBAPH (L3, T4, - . -), ¥ 3TA 3aBUCHMOCTb B NEPBOM NPUOIUXKEHUH
MOXeT ObITb perpeCCHOHHOTO TUNa. PerpecCHoHHbIE 3a1a4H COCTaBASIOT COAEPXKa-
HWE OTAE/IBHOTO Pa3fAena MaTeMAaTHYECKOH CTATHCTHKH — pezpecCuoniozo ananusa,
OtH 3aga4u GyAyT pacCMOTPeHbl B T 6. ]

Bo Bcex mpenbliylLMX npuMepax peds Wwia ob oyerusanult TeX UM UHBIX Na-
PAMETPOB B COOTBETCTRYIOWMX MATeMaTHUECKUX MOLENSIX 10 pe3yasTaTaM Habnio-
AEHUH ¥an uIMepeHuit, T. e, Ha ocHoBe 3Mnupuveckux (ONbITHRIX) AaHHbIX. Takoro
THNA 327a4H, Ha3blBaeMble OOLLUM TEPMHHOM «3a124U OUEHKH (MW OLIEHHBAHNSA)
HEH3BECTHLIX N1APAaMETPOB», COCTABMIIOT OAWH M3 ABYX OCHOBHLIX pa3lenoB MaTe-
MaTUYECKOi cTaTUCTUKH. [JobaBuM K CKazaHHOMY ellle creyloLlee,

WUHoraga Hac MHTEpECYET HE TOYHOE 3HaYeHHe HEU3BECTHOrO NapaMeTpa, Hanpu-
MED, NapaMeTpa @ B NipuMepe 2, a TpeOyeTCs YKa3aTh TaKoi HHTepBan ¢ < 4 < a2,
B KOTODOM C BbLICOKOM rapaHTHEi (B CTATUCTHUKE FOBOPAT «C BLICOKOiI1 BEpOSTHO-
CTbIO», T. €. C BEPOSITHOCTEIO, 0AM3KOM K 1) HaxoauTCsl TOUHOE 3HaYeHWE NapaMeT-
pa. Takoit uHTepBan (a;, @;), rpaHWLLEl KOTOPOTrO TakXe ONPEAENSIOTCsl MO COOT-
BETCTBYIOLLMM 3MTIHPUYECKHUM IAHHbIM, HA3blBAIOT 00GEpUMENbHbIM UHIMEDEBANOM.
Takue 3amaum TakXe OTHOCATCS K 3adayaM OLEHHWBAHMA, HO TIpHU 2TOM TOBOPAT
00 unmepaansrom (Mnv Oosepumenstom) oyenusaniu. OOlLAs TEOPUS OLEHHBAHWA
u3naraercs B In. 3.



§ 1. Ymo maxoe mamemamuyeckas cmamucmuxa 17

[Tepeiiaem Tenepb K NpUMepaM 33Jay APYroro Tuna, DnemeHTH TEOPHH l‘\\\
paccMaTpHUBAEMBbIX B MaTeMaTHYeCKOM cTaTucTHke. Ho ans BEpOATHOCTE A
3TOro HaM NpesBapuTe]sHO HeoOX0AUMO XOTA Obl KpaTko
HalTIOMHHTh HEKOTOPHIE 371EMEHTh] TEOPUMM BeposiTHOCTed. B xayectBe ocHOBHOrO
NnocoOust 110 TEOPHUU BEPOSITHOCTEH MBI PEKOMEHAYEM COBPEMEHHBIA YYEOHUK 1N
TexHuueckux sy3os B. I1. UncTakosa «Kypc Teopuu BepostTHOCTed» [27].

B no0boit cTaTUCTHYECKO# 3adade Mbl MMEEM [1e10 C HeKOTOpbM HabGopoM
MCXOAHBIX JAaHHBIX, KOTOPLIE [TOAYYEHBI B Pe3ylbTaTe HEKOTOPOrQ 3KCMEPUMEHTA
(onbITa): «OMBIT — BOT YYHTERb XKHU3HM BeuHbli» (TETe 3)). TepMuH axcnepumenm
ynoTpedssieTc B CTaTHCTUKE 1A 00o3HaveHus ntoboro npouecca rnonyyeH st JaH-
HbIX, BCE BO3MOXHbIE MCXOAbl KOTOPOro MOIYT ObIThb YKa3aHbl 3apaHee K Aei-
CTBMTENBHBIA UCXOA KOTOPOTO SIBASETCS OJHMM U3 BOIMOXHbIX. ODO3HAYMM 3ITH
naHHeie cumBoaoM X (3To MOXeT ObITb YMC/IO WX BEKXTOP HEKOTOPOIH pamep-
HOCTH) ¥ B AabHeiueM OyleM Ha3biBaTb UX 66/00pkOil (CHMHOHUM TepMUHa cma-
mucmuveckue dannbie). Pearusalu BeiGopku X 0603Ha4al0TCA COOTBETCTRYHOLIEH
CTPOYHOH OGYKBOH T, a COBOKYMHOCTb BCEX BO3IMOXHBLIX peanu3auuii obo3Haya-
etcR X = {x} ¥ HasmBaeTcst @vibopounsiM npocmpancmeomM. B Matematuyeckoit
CTaTUCTMKE pacCMaTPMBAOTCH TaKue IKCNEPUMEHTBI, UCXO/ KOTOPbIX CNyYyaeH, TaK
Y10 BoIGOpKa X SIBASIETCA Cly4aiiHOM BENMYMHON ¢ HEKOTOPBIM pacripeaeieHueM
(dyHxuneii pacnpeneneHust) Fy Ha BbIGopouHOM npocTpaHcTse X.

OroBopuMcs cpasy, YTo B fanbHEALLEM MBI NPEANONAraeM, YTo ciy4aiHas Be-
nvurHa X (uan ee pacnpenenenue Fy) apasetcs 160 aucKpeTHo# (M Toraa Bbl-
6OPOYHOE MPOCTPAHCTBO COCTOUT M3 KOHEYHOrO MM CYETHOrO YKCI3 TOYEK), K60
abCcooTHO HeNpepb!BHOM (TOraa X ABAsteTcs €BKJIMAOBLIM NPOCTPAHCTBOM COOT-
BETCTBYIOILEN Pa3MEPEHHOCTH MAM €r0 YaCTbiO), 3TH 1BA CAy4yast 0OLIYHO W BCTpE-
yaloTcs B NpHIoXeHusix. B nepsoM cnyyae pacnpeneneHue BbIOOpPKH 3amaercs
BEPOATHOCTSIMU OTAEILHBIX €€ peatnlauuit

f@)=P{X =2z}, zcX ) fl&=1,

zc X

BO BTOPOM — HMMOTHOCTbIO pacnpefeneHust f(T), T. €. TaKOH HeOTPHUATEIbHOM
¢yHkumein Ha X, yto Anst nioboro nmapannenenunesa B C X, T.e. MHOXECTBA BUAA
B={z a <z;<b,i=1 ,r},ecinz =(z), ,T;), BHIOIHAETCA
COOTHOILEHME

P{X € B} =ff(1:) dr, /f(:v)d$=l
B X

(3ta dopmyna coxpaHsTca I8 MIOOBIX KBAAPMPYEMBIX MM KyGHPyeMBIX MHO-
xects B). (Ucnonb3oBarue cumpona P nnsa obosHayeHusn BepoaTHOCTH cOGBITHA
ABAAETCA B HAcTOsILLEE BPeMst OBLLENPHUHATLIM, TOCKONBKY BO MHOTHX A3bIKaX Ha-
yaTbHO# OyKBOW cnoBa «BepOATHOCTL» fABAsieTcA P — probability B aHIIHACKOM,

) léve Moraun Bonbdraur (1749-1832) — nemeuxuii ¢punocod, No3T, yyeHbIH, eCTECTBOHCNDI-
TATENb.

23amay 1748
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probabilité Bo dpaHuyckoM, probabilitd B vTanbsaHCKOM, probabilidad B wcnau-
CKOM, probabilitas B NaTMHCKOM fA3biKe U T. A.). O6GbIMHO M3 KOHTEKCTa 3aaauu
OblBAET ACHO, 0 KAKOM CAYYae — AMCKPETHOM MM abCONIOTHO HerpepblBHOM —
MIeT peyb, MOITOMY MbI 118 eQMHOOBPa3ua UCnoNb3yeM ofHO 0603HaueHMe f(z)
Kak mns BepoatHocth P{X = z} B auckperHoM ciyyae, Tak M IIA MJIOTHOCTH
pacrpeiencHUs — B a0CONKTHO HENPEPBIBHOM, W 1A KPaTKOCTH B 0bonx cayyasx
GyneM HaibiBath dyHkunio f(x) mromuocmero. Ecnin dynkuua f(z) ma kakux-to
coo0paxXeHUI 3a0aHa, TO Mbl ODYAEM TOBOPUTh, YTO 3a0aHA GEPOAMHOCIIAA MOOeNb
3KCnepuMeHTa, B 3a1ayax Teopun BEpOATHOCTEM NpenonaraeTcs, 4To BEPOATHOCT-
HasA MOe/Tb U3Y4aeMOTO ABJIEHUA NOJTHOCTBK ONPENeseHa, 1 TEOPUA BEPOATHOCTEIA
3aHUMaeTcsa paipaboTKOW METOLOB HAXOXIEHWA BEPOSITHOCTEN PAZMMUHbBIX CIOXK-
HBIX COOBITHI (MCXOAS W3 M3IBECTHBIX BEPOATHOCTEN Gosee MPOCTbIX COBLITHIA)
B paMKaX JIAHHO! BepPOATHOCTHOI Modenu. I10 3THM BEPOATHOCTAM Mbl MOXEM
B NATbHERIEM CTPOUTE HayvYHO ODOCHOBAHHLIE MPOrHO3bl M TEM CAMbIM PaLMO-
HaNbHO MAHUPOBATh CBOM AHCTBUA (ecau 8vt Xomume Hacmewums locnoda boza,
paccKaxcume eMy 0 c80UX NAGHAX HA 3aémpa).

MaremaTnyeckaa CTaTUCTHKA BbIACAACTCA W3 TEOPUH
BEPOATHOCTEH B CAMOCTOATENbHYIO HAYKY, XOTS OCHOBHbBIE
METOAb! 1 [TPUEMb] PACCYXAEHUH B HEM OCTAOTCA TEMH XE,
[TpruuHONR 3TOro ABASIETCA MMEHHO CreunUUHOCTb 3a4a%, PEWAEMBIX €10,

B M3BECTHOI Mepe OHU SIBAAIOTCA OOpaTHLIMM K 3anayaM TEOPUM BEPOSITHOCTEH.
Heno B TOM, YyTO Ha MPAaKTUKE NMPH HU3YYEHUH KOHKPETHOTO 3KCMEPHMEHTA pac-
npeaeneHne Fy HabnionaeMoit caydyaiHoi seiMurHbl X pedko ObIBAET U3BECTHO
nosHocThio. YacTo MoxHO anpuopH (T.e. 0 ONbITA) YTBEPXAATh JiMllb, YTo Fy
SIBSAETCA 3/IEMEHTOM HEKOTOPOrO 3aIaHHOTO Kyacca (ceMelcTBa) pacripefeeHHil
F = {F} na Buifopourom npoctpaHctee X, Tak uto F'y € F — ceMeiicTBY anpu-
OpH donycmumsix pacnpeacneHMi BeIBOpKH. DTOT Kiacc F MOXKET B OAHMX Cydasx
BKJIIOYATb B ce0s BCE pacrnpelefeHHs, KOTOPble MOXHO 33aaaTh Ha X (cuTyaums
MOJIHOIf HEOMPEENIEHHOCTH), B APYTUX XE Cy4asiX OH NnpeicTapiset coboi Heko-
Topoe 00Jiee Y3KOE CEMEHCTBO pacnpele/ieHui, 3agaHHoe B TOH WIH WHOI ABHOH
dopme (4TO MOXET OTPaXaThb HATMYME OMPENRETEHHONR anpUOPHOH MHGOPMaALIMK
0 xapakTepe U3yyaeMoro siBNeHusn). Ecin 3agan knacc F aonyctMmblx pacrpene-
JIeHU#H BbIOOPKK, TO TOBOPAT, YTO 3adaHa CMAMUCMU4eCKas Mooeib IKCIIEPUMEHTA.

HTtak, cratMcTMyeckas MOneab OMUCHIBAET TAKME CUTYALUMH, KOTIa MMeeTcs
Ta WKW WHAs HEONPeLeNeHHOCTh B 3aflaHMM pacrpeideneHus Fy BblOopku (oaH-
Hbix) X, v 3a1a4a MaTeMaTUYECKOW CTATUCTUKM (B OOLLEM f1aHe) COCTOMT B TOM,
yToObl yMEHBLWATD 3Ty HEOMPEAENEHHOCTL (HACKONBKO 3TO BO3MOXHO), MCMO/b3ys
MHOOPMaLMIO, 10CTaRAAEMYIO HAOTI01aEMBIM HCXOA0M 3KcnepuMeHTa (Habmorae-
Mol peanp3auneit Buibopku X ), ToBopAT, UTO MaTeMaTH4ecKas CTaTUCTMKA — 3TO
HayKa O CMamucmu4ecKux asigo0ax; OHa YTOUHSIET (BbISIBISIET) CTPYKTYPY CTATUCTH -
YeCKMX MOZEE 1o pe3yabTaTaM NPoBOAMMbIX Ha0moAeHUA. MeToabl, C NOMOLLEKD
KOTOPbIX 3TO AeAETCA, HA3BIBAKT CMAMUCMu4ecK umMu Memooamy.

CKa3aHHOro yXe A0CTaTOYHO, 4ToOb! OMKUcaTh 331a4u
BTOPOro THMA, pellaeMble MATEMATHYECKOH CTATHCTUKON,
— 3T0 3a[a4M nposepku cmamucmudeckux cunomes. Jlrboe

4
““ Cratnctnueckas
MOAaENb

%
X Cratvcrnueckme
rMNoTe3bl
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YTBEPXXREHUE O BUAE MM CBOKCTBAX pacnpenencHus Fy Buibopku X HasbtBaetcd
cmamucmuteckoit 2unome3oli (06bI4HO TOBOPSIT NpocTo eunome3oii). B obluem Buae
331243 MPOBEPKU THTIOTE3 CTABUTCH TaK: BbIAE/SETCA HEKOTOPOE MOAMHOXECTBO
Fo C F u tpebyercs no JaHHBIM X MpPOBEPHTH, CMPaBeIMBO JIM YTBEPXKIAEHUE
H, Fx € Fp vinu xe oHo noxHO. B atoM cniyuae Hy Ha3bIBaoT 0cHo6HOl (Hyae60oil)
runore3oit. Pacnpegenenuss F € F| = F\Fp, T. €. pacnpenencHus u3 A0MOJHM-
TeabHOTo (K Fy) NOOAMHOXECTBA AOMYCTUMBIX pacripeaeneHuil BuGOPKH, Ha3bl-
BAIOTCS anbmepHamusHuiMu, 2 yTeepKaenue Hy, Fy € F| — asomepramugroi
eunome3olj. Toraa ropopsT, Y4TO 3a71a4a COCTOMT B MposepKe Tunotednt Hy npo-
THB atbrepHaTusbl H, (kpatko: 3agaya (Hy, H))) unu BHyTpu obuieit rumnoressl
H FyeF=FUF.

[1paBunio, cornacHo KOTopoMy Mbl, Habnwoaas X, npu- CTaTHCTIY 6 KIS »\\\

HUMaeM pellieHHe NPUHATL runoTedy Hy Kak UCTHHHYK KpHTEpmit
AUBO OTKIOHHTH €e Kak JIOXHYI0 (NMPUHATbL anbTepHATHB-
Hywo runotesy H|), Ha3biBaeTCsl cmamucmuyeckum Kpumepiiesm (WIH MPOCTO Kpu-
mepuem). MateMaTHueCKast CTATUCTHKA M 3aHMMAETCH pa3paboTKo paLMOHATbHbIX
TIPUHLMIIOB KOHCTPYHPOBAHMS TAKMX NPaBU (KpUTEPHEB) — 3TO W €CTb BTOPOi
TUM CTATUCTHUECKHX 3ajay.

TEOPUR — MO XepHOB8A, @ onblimHble daHHble — JepHO, KOmo-
poe 3acemnoemcn 8 3mu XepHosa U nepepaﬁambteaemc;i umu,

Kenbauu‘”

HdobaBuM K cKazaHHOMY euie cneayouwee. Ha npakTHke 4acTO BCTpeyaloTcs
CUTYallMM, KOrA2 3KCNEPUMEHT COCTOUT B IIPOBEIEHUM MOBTOPHbIX HE3ABHCHUMBIX
HabnrodeHnit Hag HekoTopo#t cnyyatHoi pennukHon €. Ecnn nposoautcs n Ha-
GaroneHuit, 1o Botbopka X = (X, ..., X,) npeacrabnsier co6oi n He3aBUCUMBIX
KoY BeauuMHbl €, T. €. MpenctavfisfeT CoOOR m-MepHbIM CryvailHblil BEKTOD,
KOMMOHEHTBl KOTOPOro He3aBUCHUMBbI M pacripefiefieHbl Tak xe, Kak £ (MOXHO
TaKXe CKa3aTh, yTo X; — 3TO pesynspTat i-ro HabnoaeHus Haa £). B atom cny-
yae (QYHKLHMA pacrpesenenus BoiGopku umeer Bua Fx(z) = Fi(z))... F(zy),
z=(x,.. ,Ty), T.c. ONPENENAETCH pacnpeaeneHHEM F; nabmomaeMoi cnyuaii-
Hoit BenuuMHbl £, u rosopat, uto X = (X,..., X,) ectb cayualinas evibopxa
ofsema n u3 pacnpedesenus € (mnu w3 L(€), L = law (3akoH)). CraTucruyeckas
MOIe/b IS TIOBTOPHBIX He3aBMCMMBIX HaOmwoacHUit OyneT B panbHeliweM obo-
3Ha4yaThcsl KpaTKo B BHae F = {F{}, T. €. YKa3aHUEM JIMILb KJ1acca JONYCTUMbIX
pacrpefie/ie HHit UCXOMHOM CyHaitHoit BenunHbl £ (06b1aHo uHaeke § y Fy onyc-
KaeTcsl, eC/IN 3T He MPUBOANT K HeflopasyMeHusaM). CnyuaiiHas BoibopKa sipngeTcs
MaTeMATHUYECKON MOeNbi0 HE3aBUCHMBIX H3MEPEHH I, NPOBOAMMBIX B OAMHAKOBbIX
YCJIOBHUSAX, U MMEHHO TaKHE MOOENN MBI OyleM paccMaTpuBaTh B OCHOBHOM B I10-

Y Kenppun {TomcoH Ywnbam) (1824=1907) — ancamiickuit Qusux, noueTHEIL wien TNetepbyprexoti
akagemu nayk (1872), npeanoxun a6conoTHYIO wKany TemMnepatyp (wxana KenbbBuHa).

2*
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CJICAYIOLLEM, XOTH B PALE 33134 MPEANONOXEHHUS O He3aBUCHMOCTH U OAMHaKOBOK
PACHIPERENEHHOCTH KOMITIOHEHT X; He BbIMOJHAITCH — Ha 3TO KaXabli pa3 Oyner
00pallaTbCsl BHHMaHHUE.

Teneps npvBeaeM A WINKOCTPAUHHU HECKONBKO MPUMEPOB KOHKPETHBIX CTa-
THCTHYECKMX THITOTE], YTOBLI MPOACMOHCTPUPOBATL HX pa3HooOpa3te.

Mpumep 4 ([unoTesa o Buge pacnpepgeneHua).

[TycTh npou3BenieHo 7. He3aBUCUMbIX HabnodeHUi Haa He-
KOTOPO# CnyyalHo#M BeTMUMHOA £ ¢ HeU3BECTHON (yHK-
UHeH pacnpencneHus FE(.'B). Tunore3oi, nomnexauleit npoBepke, MOXET OblTh
yreepxaeHue TMna Hy Fe(z) = F(z), rae ¢dynkuns F(z) nonHocthio 3anaua,
nKubo tvna Hy Fﬁ(a:) € Fy, roe Fy — 3adaHHOE ceMelcTBO (PYHKUMHA pacnpe-
aenenus. Ilpn aTom o0blvHO ceMeitCcTBO JF\y 3adaeTcsi B napaMempuuecKkom BUIE:
Fo = {F(z;0), 0 € 6}, 1.e. pacnpeaencHns u3 Knacca Fy 3afaHbl ¢ TOYHOCThIO
JIO0 3HAYEHUI HEXOTOPOro napameTpa 8 ¢ 06M14CTbIO BO3IMOXHbBIX 3HaueHHiT ©. To-
BOPAT, 4TO B 3TOM CJIY4a€ U3BECTEH TUN pacrpejeseHnn Hab1oAaeMON ciyyalnHOH
BEJIKYUHDI, & HEM3IBECTEH TOMLKO NAapaMeTp, OT KOTOPOTO 3aBUCUT pacnpeneeHHe.
[TapameTp @ MOXeT GbITh KaK CKANAPHLIM, TaK K BEKTOPHBIM, 061acTh (MHOXe-
CTBO) © ero JONYCTUMbIX JHAYEH Ui Ha3bIBAETCA NAPAMEMPUY eCKUM MHONECMEOM.
Ecnn MHOXecTBO © COCTOMT W3 OJHOM TOYKM, TO COOTBETCTBYIOLLEE pacrpeaesne-
HHe NMONKOCTLIO U3BECTHO, W B 3TOM cayuyae runotesa Hy HasbiBaeTcs npocmoil,
B NIPOTMBHOM cnyyae runotesa Hy — caoixcHar. ITa TEDMUHONOTMS 0BLUETIpUHSATA
B MaTeMATHUECKON CTaTHCTHKE, W Mbi el0 OyaeM HUXe Nnolb30BaThCH.

Harnpumep, HabnonaeTcs HeOTPULIATEIbHAA LE0YMUC-
NEHHaf CNyyaliHas BeJMUYKHA &, CKAXEM, YUCTO BbI3OBOB,
MOCTYMUBIUUX H2 TeNedOHHYIO CTaHLMIO 32 (HKcupoBaHHoe BpeMa t, U Tpeby-
eTcs 10 pe3yabraTtaM HabmioAeHUit B 72 HenepeceXalowWwMxcs KHTepBaiaX BPEMEHH
(kaxmplit winHo# t) nposepuTs runotesy Hy L(£) € TI(F), rae II(F) — cemeii-
CTBO BCEX MYaCCOHOBCKMX pacripefeNeHUit (3neck 6 > 0 — moboe nonoxuresHOE
yucso, T.e. © {6 6 > 0}). Opyrtmu choBaMu, B JAHHOM CIy4ae peusb
ROET O THIMOTE3e, YTO YMC/O BbI3oBoB £ = £(t) MMeeT HEKOTOpPOE MyacCOHOBCKOE
pacnipenesneHue {CNUCOK-CMpaBOYHUK OCHOBHBIX BEDOSITHOCTHBIX pacrpeneneHui
NPUBOAUTCA HHUXe, B . 1). ®

rMmnoTea

CnoxwHas rnoTeaa

B kauyecTBe ewe oAHOH M3 BO3IMOXHbIX KOHKpeTH3IaUMil CHopMyTHpOBaHHOM
FMNOTE3bl PaCCMOTPHM CHUTYAUMIO, OMUCAHKYW Bbllie B rnpumepe 2. B Teopuu
H3MepeHUil oObIYHO CcYWTAKOT, yTO 00LasA ouIMbKa W3IMEPEHHMA €; CKNaIbIBAETCHA
¥3 6ONBLIOTO YMCNA YacTHLIX OWMOOK, KaX/1asi U3 KOTOpbIX HeBerMka. Ha ocHoBa-
HHK LEHTPaNbHOM NpeaenbHOR TeopeMbl TEOPHUK BEPOATHOCTEH MOXHO NpPEanono-
XHUTb, YTO PE3YALTAThi U3MepeHUKt X; HMEIOT HODMASIbHOE pacnpejeneHne. Takoe
NpeAnonoxeHne TakxXe ABASETCA CTaTUCTUUECKONW MNOTE30H O BUIE pacripeaene-
HMSA HaON0aeMbIX clyvdaitHbiX BenHuyKnH. [TockoneKy HopManbHOE pacnpeiefeHue
onpenensieTc ABYMsl NapaMeTpaMu: CBOMMH CPEAHUM 3H2UEHUEM U JMUCTIEPCHEH,
a runore3a He GUKCHPYET WX 3HAYeHUs (OHU MOTYT BbITb NPOH3BOMLHBIMHU), TO
M B 3TOM Ciiyuae NPOBEPAEMaA rUrnoTe3a — CHOXHas.
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HaxoHeu, npueefeM KOHKDPETHBIA MpPUMEDP MpPOCTOH Mpocros runatesa
rMNOTE3bl O BUAe pacrpeneneHus. PaccMoOTprM OMbIT, 3a-
Kjoyaounitcs B OpocaHuM UTrpaibHOM KOCTU. 3aeck HalsmromaeMas cayyaifHas
BEIMYMHA & €CTb YMCNO BLIMABLIMX OYKOB; €€ BOSMOXHbLIMU 3HAYEHUSAMHU ABIAIOT-
cayucna 1,2,...,6, M ecnu KOCTb CHMMETPHYHA, TO KaXJas ee rpaHb Bbimagaet
¢ omHoit u To#t xe BepositHocteio 1/6, .e. P{{ =k} = 1/6, k = 1,2, 6.
Tem cambiM npednonoxenue (runoteda) Hy o CUMMETPUUHOCTH KOCTH OJHO3Hay-
HO OMKCUDYET pacnpefenieHWe HaONODaeMOM BENMYMHbLI, CNEI0BaTebHO, B JaH-
HOM cnhyyae Hy — npoctas runore3a 0 BUAE pacnpeneneHusi. CnpalunBaeTcs,
KaK mo pe3ynasrataM n OpocaHWH KOCTH MOCTPOUTb KPUTEPHIMA, MOATBEPXKAAIOLLM i
WM Xe ONMpoBepralollinilt runoredy o CUMMeTpHYHOCTH KocTu? Takoit Kputepui
B 3TOM W aH&TOTMYHOM 3afayax, W3IBECTHLIR KaK kpumepui x2 (xu-KBampat), Mbl
MOCTPOMM HMXe, a ceifyac nNpuBedeM CBA3aHHBIR C JAHHOW MOIENbIO OOMH 3a-
GaBHbII ann3on, nanoxeHHsli XK. beptpanomM (1822—1900) B npeaucnosuu X ero
Kypcy «Mcuncnenne sepostHocTed» (IMapux, 1899): «Onuaxan: B Hearone npe-
nonoBbHblit [aTMaHu yBuaST yenopeKa U3 Ba3nnnkaTbl, KOTOPbIA, BCTPAXMBast 3 Ur-
pPanbHblE KOCTH B YalliKe, Iepxan napu, uyTo Bedpocut 3 mectepku... Bel ckaxere,
TakKas yjgaya BoIMOXHa. OnHaKo yenopeKy 13 basunaukaTtel 370 yaanoch Bo BTOpOi
pa3l, ¥ napy nosToprunoch. OH KITan KOCTH Ha3ad B yallky 3, 4, 5 pa3 ¥ Kaxablit pa3
BbibpacsiBan 3 wecTepku. , YepT Bo3bMH, — BCKpHYAN NpenogobHbIid, — KOCTH
HaIUTBI cBUHUOM!" U Tak oHo ¥ ObUIO».

3nech B IWIYDIMBOK (QOpME AaH TUIMHMYHbIA MPUMEP CTATUCTHYECKOTO BbIBOSA:
ec/u Obl KOCTH GBUTH CUMMETPHYHBI, TO Hab/lrofaemMoe cobbiTie (5 pa3 noapsn Bbi-

=11
Maiu 3 wecTepku) UMeNo 6bl HUYTOXHO MaTylo BEPOATHOCTD (1/63)5 ~4,71-10
W, MOCKONBKY B IKCMEPHMEHTE HABTI01aN0Ch TAKOE COObITUE, BIIOTHE TOTHYHO ClIe-
NaTh BBIBOI, YTO anpHopHasi Mojieib (CHMMETPUYHOCTb KOCTEN) MOXKHA.

Mpumep 5 (Mnotela ogHopoaHocTn). OOHOR M3 BaXHBIX NPUKIAAHbIX 32134 Ma-
TEMATHYECKOR CTaTHCTHMKHK ABNAETCA 3ajaya MPOBEPKM OAHOPOAHOCTH MCXOOHBIX
CTATMCTHUECKMX HAaHHBIX, T. € FUnotednl Hy 0 TOM, 4TO 3aKOH pacnpenencHUs
HaOmooeHWH ocTaBaics HEM3MEHHBIM B Te4eHHe BCero aKcnepuMeHTa. PopManu-
3aUMs Takoil mpobnems: UMeer caeayrolinit Bua. [lycts MMewTcs OBe He3aBUCH-
Mbie BoiGopkn X = (X;, ,X,) uY = (Y;, ..,Y,), onucsiBalomue oauH
M TOT X€ MpOoLecC, IBNEHME U T. 1., HO MOMYYEHHbIe, CKaXEM, B pa3HOE BpeMS
WNK B pajHbiX ycnoeusax. TpeGyeTca OTBETMThL Ha BOMpPOC, SABNAIOTCA MM 3TH Bbi-
OOPKM OMHOPOAHBIMH, T.€. MOJYYEHHBIMM M3 OMHOTO U TOTO XE€ pacnpeleieHus,
MMM Xe 3aKOH pacnpenefeHuss HabnloneHnid oT BLIOOPKU K BHIOOPKE MeHscs?
Ecny oHM OZHOPOOHBI, TO UX MOXHO OOBEAMHUTHE U paboTaTh C OOHOI OONBIIOH
BLIGOPKOIT 0BbeMa n+m (3aKmodaloweit B cefie 6OnbLIYI0 HHPOPMALMIO, HEXENH
Kaxaas BeIGOpKA B OTAENbLHOCTH), Monyyas B MTore Gonee obocHoBaHHbIE (Gonee
TOYHBIE) CTATMCTUYECKHME BbIBOABI O 3AKOHE pacnpeaeneHus HabmoaeHun. Takas
3a/1a4a MOXKET BOJHUKHYTh, HalpUMEP, NP KOHTPOJIE KaYECTBA HEKOTOPOIt MPOayK-
UMH, KOrZa no KOHTPOJIbHBIM Bh1I0OPKAM M3 pa3iMyHbIX NAPTAH Hado YCTaHOBMTS,
He MEHSANOCh JIM €6 KAa4eCTBO OT CMEeHbl K CMEHE MW B PE3YNbTaTE MIMEHEHMS
TEXHOJIOPMYECKOTO MPOLECCA M T .. eClIM MEHANOCH (BLOOPKH HEOAHOPOOHbI), TO

W
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NPOM3BOACTBO H210 OCTAHOBUTL U MOJKOPPEKTHPOBATL TEXHOAOTHUYECKU I NpoLeCC.
Eule ogHa wanocTpaums: nocTynaioume B By3 abUTYpUeHTh! pa3buThl Ha IBa NO-
Toka. Kak 1o pe3ynsratam 3K3aMeHa Mo OZHOMY ¥ TOMY Xe NpeaMeTy YCTaHOBUTS,
OIHOPOAHbI 1M 00a NoToka? B Takux cuTyauusx TpebyeTcsi MpoBepUTL elnomesy 00-
nopoowocmu Hy F\(z) = Fy(z), rne Fi(z) v Fy(z) — ¢yuKkunu pacnpesencHus
BbIGOPOK X M Y cOoOTBETCTBEHHO (3T (PYHKLUMHM HAM HEM3BECTHbI MU K€ NpiHal-
nexar HEKOTOpOMY 3allaHHOMY NapaMeTpUuecKoMy ceMeiicTBy). B obuieM caydae
MOXHO paccMaTpuBaTb TIPOU3BO/JBHOE KOHEYHOE YMC/IO HEIABUCHMMbIX BbIGOpOK.
B coBpeMeHHOW cTaTtrcTHKe pa3paboTaHo 60bLICE YUC/IO Pa3IMYHbIX KPUTEDUED
NPOBEPKU rHNOTE3L OAHOPOAHOCTH, 00bEIMHAEMbIX OOLUINM TEPMUHOM Kpumepuil
00HOpOOHOCMU, Y C 3TUMHU KPUTEPUAMM K UX 0COGEHHOCTAMU MBI MO3IHAKOMUMCH
Brin.4(§4.3). .

Mpumep 6 (Tunotesa wesaBucumocTu). B akcnepuMeHTe Habnwogaercss aBymep-
Hasi chiyvaitHast sennurna § = (€5, £&2) ¢ HeussecTHOM dyHKUMell pacnpeaeieHus
F¢(z,y) v ecrb oCHOBAaHMA NpPEANONAraTh, YTO KOMMOHEHTH! § M § HE3aBHCH-
Mbl. B 3ToM cnyyae Hano npobepuTs 2unomesy wesasucumocmu Hy  Fe(z,y) =
= F¢ (z)Fy, (y), tne F(z) n F,(y) — uekoTopble OXHOMEPHbIE (MHOFA TOBO-
PAT Mapeunaibieie) GyHKUMM pacnpedefeHus. [MnoTe3s TAKOro BUAA YacTo BO3-
HUKAOT B NPUKIAAHbIX MCCAENOBAHMAX, KOTHAd Pe3yabraThl HabnwdeHWi Krac-
CHPUMUMPYIOTCs TI0 NBYM NpU3HakaM, — B 3ToM cayuae Hy ecTb mpeanofioxe-
HHE O HE3AaBUCUMOCTH 3THX NPU3HAKOB. TaK KaXObifi CRAIOUIMIl BCTYNMUTEAbHbIE
3K3aMeHb! B BY3 aOMTypUEeHT MoXET ObiTb K1acCU@UUMpPOBAH MO ARYM TIpHU3Ha-
kam: £, € {1 (npuusat), 0 (He npunaT)} u & € {1 (Myxunna), 0 (xenwmHa)}, —
B 3TOM Cjiyyae runoteda Hy o He3aBUMCHMOCTY 3TUX NMPU3HAKOB 03HAYAET OTCYT-
CTBHE AWCKPYMMMHALUMK MO TIONOBOMY MpU3HAKy TIpB npueMe B By3d. Ewe onHa
WIAKCTPaUMs. NMPOBeNcHA YAacTHYHAA BaKUMHALMS HACENEHMs! MPOTHB, CKAXKEM,
TPMNINA; 31eCh Mpu3Hak £, ozHayaeT Hanuyue (1), nubo otcytcTnie (0) NPUBMBKH
IU1A KOHKPETHOTO MHAMBUAYYMA, a TPHU3HAK £, — COCTOSIHME ero 300pOBbs: 30pOB
(1) — Gonen (0), runotela xe HedaBucumocT Hy mHTepnpeTupyercs Kak Head-
(exkTMBHOCTb BAKUMHBI. [UNoTe3a He3aBUCHMOCTH MOXET UMETh U napaMeTpuye-
CKMi BUI, T. €. KOMIA anpuopu NOCTyfiupyeTcst, yTo pacnpeaenchue L£{£, &) npu-
HAWUIEXUT HEKOTOPOMY TiapaMeTpuyeckoMy cemeiictey F = {F(z,vy; ), ¢ € ©}.
Ecau, Hanpumep, F ABNSIETCA CeMeiCTBOM BCEX ABYMEPHbLIX HOpPMANBHbIX pac-
npegeAeHrd, TO TMNOTE32 HE3aBMCKMOCTH B JAaHHOM Clyyae SKBUBAIEHTHA TH-
MoTe3e 0 HEKOPPEIMPOBAHHOCTH NMPU3IHAKOB £ 1 §; (IIOCKOIbKY HE32BUCHMOCTb
M HEKOPPETHPOBAHHOCTD [UISl HOPMANbHBIX CAYYaRHbIX BENUYUH IKBUBANEHTHDI'),
B o6ieM ciyyae MOXHO paccMaTpuBaTh k-MepHylo (k 2 2) cny4aitHylo BEIHUMHY
£ = (&, &) v npoBepsaTh I’MNOTE3y HE3ABUCUMOCTH e¢ KOMIOHEHT. Kpumepuu
nezaeucumocmu Oyoyt paccMoTpeHbl B §4.4 kHurn. .

Mpumep 7 (Tunovesa cayvanrocTu). B npenbinyilinx npymepax anpuopu Npeano-
naranock (NOCTY/iIMpPOBANOCE), YTO MCXOXHbIE NAHHbIE NPEACTABsHOT coB0it cvyaii-
HY10 BbIOOPKY U3 HEKOTOPOIO paclpelefieHUs, T. €. KOMIIOHEHThbl BEKTOpa JaHHBIX
X =(X,,...,X,;) He3aBUCUMBI U OAMHAKOBO pacnpeneneHbl. Kak npasunio, 310
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npeAnonoxeHue Hp1BAET ONPaBIaHO, TAK KaK BLITEKAET M3 CAMOTo XapaKTepa 3aia-
UM, M He TTOABepraeTcs COMHEHU 0. HO MHOTIa 3TO MCX0QHOEe NMpeanonoXeHue caMmo
HYXA3eTCA B NMPOBEPKE, T. €. OHO PacCMATPHUBAETCH KaK CTATHCTHYECKAA TUMOTE-
3a Hy, HasbiBaemasn zunome3oii cayvatinocmu. GopManu3yerTcs Takaa runoresa cne-
gylownM obpazoM. Mycts Fy(z;, , z,) obo3HavyaeT GyHKUMIO pacnipeneneHus
BbiGopxu X = (X, , Xn), TOTHA TIOANEXAWAsA NPOBEPKE TMIIOTE3a O3HAayaeT
yrBepxaenne Hy Fy(z,...,z,) = F(z|}... F(z,), rne F(z) — Hexotopas
oxHOMepHasi PYHKLMSA pacnipeneneHus (0Ha MOXeT GuITh MOMTHOCTHIO 3a1aHa, TuGo
32aHO CEMENCTBO, KOTOPOMY OHa NPHUHALTEXNT, TUO0 HUKAK He cneurnuimupyer-
cs1). TANMYHBIM NPUMEPOM CHTY2LMM, KOIA BOZHUKAET He0GX0ANMOCTD 1POBEPKH
runoTe3sl cnyyaitHocTH aBaserTca paboTa reHepaTopa (faTyrKa) CyvailHbIX Yncen.
IMon cnyyaitHbIMK YKCIaMU Mbl TOHKUMaeM riocnenosarensbHocts {U), Uy, . .} He-
3aBUCUMbIX ¥ PABHOMEPHO pacnpeneneHHbx Ha otpeske [0, 1] cnyyaitHbix BenuuuH,
Takue uncna WUPOKO UCIOABL3YIOTCS B Pa3IMYHLIX 00AACTAX, B CTATUCTHKE — A
MONENMPOBAHUSA Cly4aiiHbIX BBIOOPOK M3 Pa3NMYHBIX pacnpeneieHuii (meTon cra-
THCTMYECKOTO MOASAMpOBaHUs Byner onvcan B § 1.3), B kpunrorpacdun — npu no-
NAYYeHUM KNiodeit ans 3ampoBaHugd HHPOPMALIUY, B YNCIEHHOM aHANU3E U T. A.
B npaxruueckux 3agayax nocnemoBarebHocTs {U), Uy, ...} cTpost aubo ¢ uc-
MONbL30BAHHEM FOTOBBIX TaOMUL CyYyaHHbIX YHUCEN, TUOO TEHEPUPYIOT C NOMOLLBIO
CREeLHaANbHBIX JaTYMKOB, BCTPOEHHBIX HeNocpeAcTBeHHO B DBM, anbo noayyator
MPOrpaMMHbIM CHOCO00OM NO HEKOTOPOMY BCIIOMOTATe b~
HOMY 2ITOPUTMY (B MOCJIEIHEM C/lyyae MOAYy4aloTCs TaK Ha-
3blBaeMble neeedocaydalinbie YACNA, T. €. «OYeHb TIOXOXKHE»
Ha cnyyaiubie). Bo Bcex cnyuasx (ocofeHHO B nocnenHem) TpeGyeTcst oCyulecTb-
NATH KOHTPOJIb 33 «KauecTBOM» BeIpabaTeiBaeMoli nocnenosarensHoctd {U;} (T e.
Y106L! 3TH YHCAA ObLIN MPAKTUYECKH HEOTAUYMMBI OT HEIABUCHMBIX PABHOMEPHO
pacripefeneHHBIX YHCeN), YTO B MAaTeMaTHYECKOM T1aHe CBOJAUTCS K MPOBEpPKe [H-
MoTe3sl CAY4aHHOCTH (cM. M. 2 §4.5). .

y N
MNcespocnyyoiHsie »
Yucna

IlpuBeneHHbIE MPUMEPBI HE 0XBaThIBAKOT BCEX BO3HU-
KalOILMUX B MPUIOXEHUSAX 33034 NPOBEPKH CTATUCTHYECKUX
runoted. OTMETUM elle OIWH BaXHbIA KNacc TMMoTe3, Ko-
TOPbIE HA3BIBAKOTCA napamMempu1eckumu, — 310 THNOTE3bl 06 UCTUHHOM 3Ha4YEHHUH
HEU3IBECTHOIO MapaMeTpa, ONpeleAsiowero 3ajaHHOe NapaMeTpUyecKoe ceMeii-
CTBO pacnpegeneHUil (cM. Bbiwe nNpuMep 4). Ecnu knacc anpuopu NoMyCcTUMBIX
pacnpenejeHuit Habnonaemoi caydaiiHOM BeMYMHLI € 3a1aH B NapaMeTpUyeCKoM
pute, 1.e. L(§) € F = {F(x;0), 6 € ©}, o B 06iem cnyyae napamerphye-
ckag runore3a umeer sun Hy 6 € ©y C O, T.¢. OHa ONpeenseTca yKa3aHWUEM
KOHKPETHOTO NMOIMHOXECTBA 3HauyeHWid napamerpa €. Hanpumep, ecnn F ecTb
KJacCc BceX HOPMabHbBIX pacnpeaeneHuit co cpeaHum @, ¥ aucnepcueit 0% (3mech
8 = (8,, 8;)), ro yreepxaenune Hy 8, = 8yg, @, = 0y, rae 0y v 6y — 3a0aHHbIE
Yyucna, eCTb MPOCTas FHIIOTe3a 0 HOPMANBLHOM pacnpeneneHuy HabmoneHH#H. Tuno-
Te3a XKE, BblpaXeHHasn PaBeHCTBOM 8 = €y M OCTaBRNSKIOIAA 3HAYEHNE AUCTIEPCUU
0% HeonpeaeleHHbIM, — CcnoxHaA. O6Lias TeopHUa NMPoBepKHM NMapamMeTPHYecKuX
runores Oyaet obCcyxoaTeca B 1. 5.

N
MNapameTpuueckue »
runoTeas
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%
% O cospemenHol MTaK, MaTeMaTH4eCKas CTaTUCTMKA DELIAET ABE OCHOB-
CTATHCTHKE HbIe 1pobeMbl:

1) oueHuBaHWe PAITNUHBIX MAPAMETPOB (XapAKTEPUCTHK)
pacnpejeneHUil HabMwaaeMBIX CAYYaHHBIX BETNYHH W

2) MpoBepKa pauTHYHbIX TMTIOTE3 O CBOMCTBAX ITUX BeIHYMH (MX pacrpeaenexHuii)

M TEM CaMbIM IMO3BONAET B UTOre NoaodpaThk NOAXOAALULYIO BEPOATHOCTHYIO MOAENb
HM3Yy4aeMOTO 3KCNEepUMEHTa,

[ToMHUMO 3TOro, COBpeMeHHas CTaTUCTNYeCKas NMPaKTUKA CBA3AHA C MeToda-
MH cbopa, 0OpaboTKu M UHTEPNPETALUMH JAHHLIX, TH1aHUPOBaAHHEM 3DDEKTUBHLIX
1M NHOOPMATUBHBIX SKCNEPUMEHTOB, NMPUHATHEM PEUIEHMI B YCIOBMSX Heonpe-
deNeHHOCTH M MPOrHo3nmpoBaHueM. HekoToprble kiacchl CreLMUUYECKWX 3adau
BBIAENAIOTCA NMPA 3TOM B OTAENbHble padaensl (TEOPHH) — TaK MOABAAIOTCH Tep-
MHHBI «DerPECCUOHHBIA aHANNUI», <AUCNEPCHOHHBIA aHAaMN3», «TUCKDUMUHAHTHBINA
aHanu3», «baKTOPHBIA AHAIM3», «TTOC/IENOBATENBHBIA aHAINI», «KOMIOHEHTHIN
aHatn3» U Ap. C HEKOTOPbIMH M3 HHMX Mbl TAKXE MO3HAKOMHMCA B AATLHENILEM.

HakoHeu, nomyepkHeM cieayoluee. IIpakTHyeckas peanin3alns COBPEMEH-
HLIX CTAaTHCTHYECKMX METOAOB HEBO3MOXHAa 0e3 MHTEHCWBHOMO MCMOMB30BAHUSA
KOMIbIOTSPHOI TEXHMKH, MIMEHHO KOMIbIOTEpHAA Deann3auns CTaTUCTNYeCKNX
anroputMoB 06paboTkv HHbOpPMaALNK AENAET UX CEFOAHA OOHUM N3 Hanbonee 3d-
(eKTHBHBIX WHCTPYMEHTOB MPUHATHS P2UHAOHAIBHBIX PELIEHNI B CAMBIX Pa3HbIX
061acTRAX Yen0BeyeCkoi NeATeNbHOCTH (IKOHOMMKeE, BUHAHCAX, CTPAXOBOM fene,
MeaMuMHe, couronorn ¥ Ta.). [o3ToMy COBpeMEHHbIA CMEUNATUCT-CTATUCTIK
JAOMXeH KaK XOpOLIO 3HATh OCHOBBI M METOALI TEOPMH CTATUCTMYECKOro BbIBOAA,
TaK M BNageTb HaBbIKaAMH WX MPaKTUUYECKON peann3aumnu Ha KoMmelotepax. Lensm
MOATOTOBKM MMEHHO TaKMX CMEUMATUCTOB H CAYXXHUT HacTosulee nocobue.

M raxk, 4yTo Xe Takoe ctaTHcTHKa? HeKoTopble NOHMMAIOT M MCITOAbIYIOT €€, KaK
nbfHbIA POHAPHBIN cTOND, T. €. HE NI OCBELIEHUS, a KaK OMOpY, YTOOLI HE YNaCTh.
llInpoko u3BecTeH, HanpuMep, abopH3aM, YTO CYleCTBYeT TPU BHAA JIXHU: NIOXb,
Harjas noXxhb U CTaTUCTUKA. HO aapecoBaH OH TeM BAMSTENbLHBIM JMI(AM, KOTOpbIE
B YrOly CBOUM TOJIMTNYECKUM, GHHAHCOBBIM 1l MHBIM UENSM MaHMITYTHPYIOT CTa-
TUCTHYECKMMM AaHHLIMHW, KaK UM 3abaaropaccyanrca, U He MMEET HHYEro obuwiero
C HayKol «MaremaTnyeckas cTaTtncThKar. Ha caMoM Xe fene, roBopsi CloBaMu
aHrnuitckoro cratuctnka B, ToMncoHa, cmamucmuxka — 3mo MamemMamu4eckan
meopus mozo, Kax y3Hamso He4mo 0 Mupe 4epe3 onvim.

Cﬁaaaﬁme npucsdeM Ha 3mo BpesHa y dopozu, — 2080pi0 R, — u 3abydem 6eccep-\
deyHoCcmb U CHBEpHOCHOBUE 3MUX No3moa. Hacmoswywo Kpacomy HyMHO ucKams 8 ée-
NUHONENHBIX PAOGX yCIMaHOBNeHHbIX (DaKMO8 u 0OWenpuHAmsIx npadua. B 3mom camom
bpeane, Ha KOMOPOM Mbi CUGUM, Mucctc (IMNCOH, — 2080pI0 A, — CHPLIMA CMAMUCIMUKGA
6onee npexpackas, vyem mobas noama. Koneya noxasviaawom, ymo emy bbii0 wecmsde-
cam nem. Ha 2nybune d8yx meicAY Gymos oHO 3a mpu msicA4u Aemr npespamunocs 6bi
g yeons. Caman enyboxaa 8 Mupe yzonbHas waxma Haxodumcr 8 Kuanunzaopme, 6nu3

KHz,.'omacrnﬂa. B aujux dnurol yemesipe ¢yma, wupuHold mpu hyma u Boicomol daa zpyrb
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(

gocemb diodmos sotidem mowHa yenf. Ecnu apmepua nopeiana, coxmume ee 6bhute
parbl. B noze 4enosexa — mpuduyams Kocmed. flondoxcwkul Taysp eopen 8 1841 2ody».
«flpodonwaiime, mucmep lpamm, — 2080pum Muccuc C3mncon. — 3Fmu Mbichu mMaK
OpU2UHaNLHE! U NpuAmHbl. A dymato, HUYe20 Hem npexpacHee Imotd CmMamucmuKuy.

0. lenpu. Cnpasoynuk Mmenesn

/«Bbl elufe He pacckaianu MHe, -— 3aMmemiuna nedu Hamm3an, — yem 3anumaemca BGUJ\
MeHux».

«0x crnamucmuK», — omeemuna JI30MUR ¢ HenpuAMHbIM OyujeHueM 0b0pOHAKU20CH,

Jledu Hamman 6bina, ovesudwo, 3acmuenyma epacnaox. Ed ne npuxoduno & 20n08y, 4ymo
CmamucmuKku 8Cmynaiom 8 HopManbsHsle 0buecmaesHbie omHowenun. Imom pod moded,
KaK oHa Npednona2ana, ysexoBeyeH Ha HeKOMoPsIL Bmopocmenen bl o6pa3 delcmaud,
Hanodobue mynos.

«Ho, mems Capa, 3mo o4eHb UHMeEDECHAR Npodeccua», — cKazana ¢ wapom J13imus.

«fl He coMHeBalOCH 8 IMOM, — OMBEMUAA ee Memf, KOMOPAs, 04esudHo, OYeHb (O-
mHesanacs, — Boipazumes ymo-Hubyds IHaUUMeENsHOe 8 00HUX Aullls YUpPax, NOHAMMO,
HACMOALKO HEBOIMOXKHO, MO COMNeH CywecmBosams BecKoHe HeIl npocmop GNA Xopo-
(WO ONAAYeHHbIX COBEMO8 OMHOCUMeNbHO mazd, KaK 3mo cOenams. Ho He dymaeme nu
8bi, 4MO MU3IHL CO cmamucmuroM Bsina 6bl 00 HEKOMOPOU cmeneHu, CKaxeM, CKyYHod?»

Jadmus monuana. £l He xomenocs 2080pUMs 0 NopalumensHol 2nybure IMOULIOHAAbHbBIX
803MOXXHOCMeU, KOMOPYO 0HO OMKPLING NOC Yugposoll aHeliHocmblo 3aHAMUT Idsapda.

«leno He 6 yuppax, — cxa3ana aHa HAKOHEY, — a 8 MOM, YMQ 8bl ¢ HUMU Oengemey.

\ K. Manpepeun. Kpywenue JIamun I’épnnneu/

§ 2. KpaTKMK UCTOPUYECKUH OYepK Pa3BUTUA
MaTeMaTU4yeCKoW CTaTUCTUKH

[NepBbIMK KpynHbIMA pabOTaMU, OTHOCALLMMHMCS K MaTeMaTHUYECKOI CTaTHCTHKE,

5 6 7
Oolau uccnenosadus . bepuynnn ) A. Myaspa ) u M. Nannaca” K. fayce Y pa3-
pabotan Teopui olIHOOK HaOnwgeHWH M, B YACTHOCTH, 0BOCHOBAT OZUH M3 ee
OCHOBHbBIX MMPUHUMNIOB — METOA HaMMEHbIUKX KBaaparoB. HayuHoe o6ocHoBaHuHe

3aKOHOMEPHOCTEH C/Ty4aiiHOro pacceMBaHUM CBSI3aHO C UMEHAMM PYCCKHMX MaTe-

3 Beprymnu Axko6 (1700—1782) — wBeituapckuii UMK H MATEMATHK.
6 Myasp Abpaxam ae (1667-1754) — (paHLY3ICKHiA MaTEMATHK.

" Nannac Ibep CumoH (1749-1827) -~ KpynHeMLWLNHIA DPaHL3CKHI MATEMATHK, QHIHK, aCTPOHOM,
nouerHuit wien [erepbyprekoit AH (1802).

8 Taycc Kapn ®puapux (1777-1855) — BENHKHit HeMeLIKHR YYEHBI — MaTeMaTHK, GH3KK, acTpo-
HOM, noyeTHbIA unen Merepbyprekoit AH (1824).
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Matukos [1.J1. YeOsileBa 9), A. A. Mapkona 0y A M. Jlanyxosa ”), 3HAUYUTENBHO
YrnyOMBLUMX PE3YALTaThl H3BECTHBIX K TOMY BPEMEHH KJ1aCCHUYECKUX UCCNEN0RaHUA,
3apoXJeHHe MaTeMaTUYeCKOH CTAaTHMCTUKM KaK OTAE/bHOH MaTeMaTHYECKOoil
AMcUMIAnHbI oTHocuTcs K 20-30-M . XX B.
Psan BaxHeHIUMX COBpeMeHIbIX NMOHATHH W METOAOB, OKalaBluuX OOblUOE
BAUSAHYE HA P2IBUTHE COBPEMEHHOM TEOPHUM MATEMATHYECKOM CTaTUCTHUKH, NMPen-

JIOXUN aHTNUHUCKUI MaTeMaTUK M cratHcTUK P @uinep 12). \eTon MaKCHMATLHOTO
npaBaonoAo0us, AMCNEPCHOHHBIA aHANNI, MOHATHA COCTOATENBHOCTH, NOCTATOM-
HocTH, 3¢dekTunrocTH v Ap. CUcTEMaTHUYECKOE PaIBUTHE TEOPUM MPOBEPKH CTa-
THCTHYECKHX THNOTEI Hayaloch ¢ padoT aHMIMHCKOro MaTteMaTMKA-CTaTMCTHKa

13 y
K. Nupcona ) no KPMTEPHIO XM-KBaApaT, OH TaKXe BHec OonblIOH# Bkian B pad-
paboTKy TEOPHH KOPPENsiMKU u €¢ NpeMeHeHUue K MmpobGreMaM HacleACTBeH{OCTH
n 3BofoluMu. OCHOBHOI BKJIaJ B NMOCTpOEHME TEOPHM NPOBEPKN CTaTUCTHYECKUX

runotes srecau F0. Heitman ' u 3. [MupcoH IS), cbiH K. ITupcoHa, xoTopblie BBeaH
NOHATHA OLWKMOOK NEPROro M BTOPOro pola M NOKalanu OBIIHOCTL M 3JHAYEHHE
METOJa OTHOLUEHHUS nmpaBaonogoOust ans mocrpoeHus kputepuen. Obuias Teopus
CTaTUCTUYECKUX PELUAIOLWMX QYHKLMHA, OXBATHIBAIOLLASI KAK TEOPHIO MPOBEPKHM CTa-
TUCTHYECKHX TUIIOTE3, TAK U TEOPUIO OLIEHHBaHUA, CO3/1aHa BEHTEPCKUM CTaTHCTH-

KoM A. Banbaom 16)
Bonsuiyio pons 8 pa3BUTHM MaTeMaTH4eCKO#M CTATUCTMKM ChIrpaiu paboThl

I KpaMepa ”), 3. JlemaHa '3), K. Pao 19), M. KeHnannazo), A. Crbmaprazl), C. Yunk-

4
cam, a TaKXe 0TeyeCTBEHHbIX yyeHbsiX A, H. Koamoroposa 23), b.B. FHCJ_ICHKOZ ),

%) Yebriures MMacpryrwit Tbsosny (1821 -1894) — BHUIAKOLLMIACA PYCCKHH MATEMATUK M MEXAHKK.
0) Mapxos Anapeit Arapeesuu (1856-1922) — BbLIAOWMACA PYCCKMIl MATEMATHK, AKLIEMUK.
) Nanyxos Anexcanap Muxaitnosny (1857—1918) — BLIAAIOWMITCA PYCCKUA MATEMATHK U MEXAHUK.

12) Quuiep Ponanua Jitimep (1890-1962) — kpynHeALIMIA aHMAHIRCKINH CTATHCTUK, aBTOP W MCChe-
A0BATEAb MHOIMX COBPEMEHILIX TIOHATHIM B MATCMATUYECKON CTATHCTHKE.

13 NMupcon Kapn (1857-1936) — aurauiicknii MaTemaTuk-craTucTix, Guonor ¥ dnnocod.

") Heitman I0puii (1894-1981) — aMepPUKAHCKHII CTATUCTHK.

') Nupcon Jron Wapn (1895-1980) — anraniickuit craTucTuK.

'6) Bansn Abpaxam (1902-1950) — amepuKaHCKHIl CTATHCTHK BelrepCKOro MPOHCXOXKICHHS.

n Kpamep Tapanun (1893-1985) — wpeackuii craTHeTHK.

) Meman 9pux (p. 1917) — aMepHKaHCKHH CTATHCTHK.

") Pao Kanesamnyan Panxakpuiuna (p. 1920) — kpynHeHuInit MHARRCKUI MATEMATUK, CTATUCTUK.
) Kenpamn Mopuc Jxopax (1907-1983) — aHrnuiicKui cTaTHCTHK.

20 CTeI02pT AnaH — aHTAMACK Ml CTATHCTHK.

22) Yunke Camiosnb CTannu (1906-1964) — aMepuUKaHCKHI CTATUCTHK.

) Konmoropos Axngpeit Hukonaesny (1903—1987) — penuknil copeTckuil yyeHeld, 0aun 13 kpyn-
Heiwmx matematuxkos XX s., akagevux AH CCCP cosaarens CoBpeMelHHOH aKCHOMATMKH TEOPHH
BEPOATHOCTEH.

*) Tiemenxo Bopuc Bragumuposuy (1912-1995) — akanemuk AH YCCP, prinatowwmiics MaTeMaTmx,
CNEUHANCT O TIPeac/IbHEIM TEOPEMAM TEOPHH BEPOATHOCTEH, MCTOPHH MATEMATUKHM, TIONYIAPMIATOP
HAYXH, 3AMEYaTeNbHbii Ne1aror.
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[O. B. Tununka> E.E. Cayukoro % H. B CMupHOBa ") B. U. PoMaKoBcKo-
ro®® J1. H. Bonbiesa 29), 0. B. lMpoxoposa 30), A A Boponkona“), b. A. CeBna-

CTbAHOBA 32), A. H. L].Inpﬂeaa”) H ap.

Hauunas ¢ 50-x rr. XX 8. B CBA3H ¢ MOsBNEHUEM KOMNLIOTEPOB NMULO CTa-
TUCTHKH WIMEHHWIOCh. ECTH paHblle OTCYTCTBHE BbIYUCAUTEbHbBIX BOIMOXHOCTEN
BbIHYX1a/10 CTATUCTUKOB MCMO/b30BATE CIULIKOM YNPOLleHHbIE MOAEAH, NaXe eC-
STU 3TH MOJEAH ObITH HE BCErda PeaTMCTUYHBIMH, TO TEeNeph 11000€ CTATUCTHYECKOE
pelueHHEe, KOTOPOE MOXHO MPOCYHUTAaTh HA KOMNBIOTEPE 32 CPABHUTENBHO HEOOb-
LWIOH OTPE3OK BpeMeHH, CTano «10CTYNHbIM». TaKMM 00pa3oM, CIOXHBIE U TPYOO-
EMKHE CTATUCTHYECKHE METOIbI BOLLIJIM B MOBCEAHEBHYIO rpakTUKYy. B 370 xe BpeMa
CTATUCTUKR, B ONpefeNeHHOM T1aHe, cTana SMNUPHUUECKOH HAYKON: 32 HECKONBKO
MHHYT KOMNbLIOTEPbl MOTYT NOPOXAATb MH/IMOHBI JAHHbIX, HCTIONB3YA KOTOpbIE
MOXHO «NPOBEPATb» HOBEHIWIHE METOIbI,

MareMaTHyeckan CTaTHCTUKA — 3TO HENPEPLIBHO U MHTEHCUBHO D23BHBa-
jowadacs Hayka. B nocnenHde rogel noABKUAOCH 00MbLIOE KOMMYECTBO TYOOKMX
pe3ynbTaTOB, OXBATBHIBAIOWMX, MO CYLUECTBY, BCE OCHOBHble HanpapleHWA COBPE-
MEHHOH TeOpHUH MaTeMaTHYeCKoi CTAaTUCTHKHU. JOCTOlHBIA BKNal B pa3BUTHE HO-
BbIX METOJ0B 3TOH TEOPHUM BHOCUT OTEYECTBEHHAA MaTeMaTHyeckasa LIKoa.

B HawM AHH MaTeMaTHYeCKasa CTaTUCTHKA NepexuBaeT OypHbIH 3Tan NOCTOAH-
HOro pacluMpeHun obaacTeil NpakTUIECKOro NpUMEHeHHs ee MeToL0B, braroaaps
pe3KOMy DOCTY apceHald CpelCTB, HCNONBL3YEMbIX HccheloBaTteneMm. Bueapenue
B CTATUCTHYECKYIO MTPAKTUKY BHIYUCIHUTENBHON TEXHUKH MO3BOJIUAO MPH PELIEHUH
3afla4y MaTeMaTUUeCKOH CTATUCTHKH MCNO/b30BAaTh METOAB CTATHCTHYECKOrO MOJie-
nupoBatns (MouTe-Kapno). LIupokoMy pacnpocTpaHeHHI0 METOJIOB MaTeMaTH-
YeCcKOM CTaTUCTUKH cnocoOcTBOBANO CO3aaHMe 0OAbLIMX YHUBEPCANbHLIX NMAKETOB
IPUKIAIHbIX CTaTUCTHYECKHMX NpOrpaMM, obecnednBalollUnX ObICTpbIA M 3thdek-
TUBHbLIA KOMIMbIOTEPHbIH aHANH3 BOMbLIIMX MACCUBOB CTATHCTHYECKOH HMHpOpMa-

) Murnuk KOpuii Braaumuposuu (1915-1972) — coBETCKMIA MATEMATHK B OGNacTH TEOPHK Bepo-
ATHOCTH, TEOPHHU MHCEN, cTaTHCTUKN, akaneMuk AH CCCP.

%) Cnyukuit Esreimit EBrenbesnt (1880—1948) — BblIAOIWMIACA POCCHACKMM U COBETCKHI MaTeMa-
THUK, CTAaTHCTUK B IKOHOMMKCT.

7 . .
2 )Cmnpnon Hukonait Bacwiserny (1900-1966) — wien-koppecnonaeHt AH CCCP, kpynHeiiwuit
CMCUMANMCT 110 HIPCAEbIIbIM TEOPEMAM TCOPHH BCPOATHOCTCH U MATEMATHYCCKON CTATHCTHKH.

) pomaitonc ki Bcesosnoa Mbanosuy (1879—1954) — pycckuit, coBeTcKnid, YIDCKCKHIA MATEMATHK,
akancmuk AH Yioekckoii CCP

) Bonsiwes Jlornu Hukonaeony (1922~1978) — coBeTCKMii MaTeMaTMK, 4ieH-KoppecnoHaenT AH
CCCP

) [Tpoxopos KOpuit Bacunsesuy (p. 1929) — coserckuit Marematuk, akauemuk AH CCCP. OcHos-
HbIE TPYAH O TEOPHH BEPOATUOCTEHR, OCOGEHHO NO ACUMITOTHYCCKUM METO/1aM.

) Boposkos Anexcanap Anekceenite (p. 1931) — akazemuk AH CCCP, cneunamuer » obnact
TCOPHH BEPOSTHOCTER H MATEMATHUECKOM CTATHCTHKH.

32 Cepacteanon Bopuc Anexcaraposud (p. 1923) — CODETCKHIl MATCMATHK, ‘WIeH-KOPPECTIORICHT
AH CCCP.

) Minpaes AneGept Hukonaesuy (p. 1934) — cneumanuct B 06NaCTH TeOpUIt BEPOATHOCTER M
MATEMATHYECKOH CTATUCTHK N, WieH-KoppecnonaeHT PAH.



28 Bsederue

uvu. MMEHHO B HalpaBleHUH COGOHHEHUS CTATUCTHUYECKOH TEOPHUW W MPAKTHKH
€€ KOMIIbIOTEPHON PEAN3a UMK 3aKNI0YALTCH CYLIECTBO COBPEMEHHOI0 3Tana pasi-
BUTHA METOLOB CTATUCTHUYECKOr0 aHaIM3a AaHHbIX. MO0 «becnone3Ho BuIYMCASTD
pe3ynwTaT B Takoit ¢opMe, B KaKo# notpebuTeNnb He TOTOB €ro MCNoNb30BaTh»
(X3MMMUHT).

MeTonr MaTeMaTHyecKolf CTaTUCTHKH, COEAHHEHRHbIE C BO3MOXHOCTAMH CO-
BPEMEHHOII KOMMBIOTEPHOW TEXHUKH, WIMPOKO ¥ 3(PHEeKTHBHO HMCTIONB3YIOTCH B
NPUIIOKEHUAX, ABNAACE OCHOBOM CTATMCTHYECKMX METOHNOB MCCNEA0BAHUA M KOH-
TPOASL MacCOBOTO MPOM3BOICTBA, CTATHCTUYECKHUX METONOB B obnacTy DUIMKHM,
610NOruM, MEIULUWHLI, COUMONIOTUH, METEOPOJIOTHHY; X TAKXE MPUMEHSAIOT MpPH
06paboTKe pe3ynbTaTOB CTATUCTHMYECKOrO MOAEJMPOBaHWA B PalIMUYHBIX 3agayax
HaYKW H TEXHHKH.

B Hacrosiluee BpeMsi CTATUCTUYECKME MOJAEIM W METOMBI MIpaloT Bce 0OJb-
WY POJb NPH PELIEHUH 3KOHOMUYECKUX, HDMHAHCOBBIX, COLUMANbLHLIX NpodeM,
a TAKXe PasfWyHbIX MpobneM CBA3M, TENCKOMMYHHMKALIMH, JaLIUTbl HHOpMaLInK,
KPUNITOTPady U TaKNX AOAT0 CYUTABLIMXCH JAJIEKMMH OT MaTeMaTHKH HayK, KaK
NCUXONAOTHSA, JTMHTBUCTUKA, KDUMUHANUCTHKA M T. O. TakMe 0061acTH HaykKH, Kak
rMAPOMIOTUA, KIMMATONOTHA, 3Be3XHAsT ACTPOHOMMUSI, aHTPOMOJOrUA, TaKKe, OKa-
3bIBAETCA, HE MOTYT 060MTHCH €3 METOIOB MaTeMaTHYECKOH CTATUCTUKH.

be3 MeTo10B 3TOH HayKH CeroiHs HEBO3MOXHa paidpaboTka HayyHO 0OOCHO-
BaHHBIX NMPOTHO30B Pa3BUTUA 06LLUECTBA, BK/IIOYAS MPOrHO3bi B MOJIMTHKE, S3KOHO-
MHKE, COLMOMOTHH.

B 3akmoueHue, 11 NOATBEPXXKACHHUS TEIUCA O TOM, YTO LUCMOPUSA HAYKI MAK HCe
8AXCHA, KAK U CaMA Hayka, TPUBEIEM C/TOBa BLIZAIOLIETOCS HEMELKOTO MaTeMaTUKa,
dr3nka W dunocoda, ogHOro U3 colnarencit AMbOGEPEHUMATBHOTO U UHTETPATb-
Horo ncumcienus T, B. eitbuuua > «BechMa MONE3HO MO3HATH HCTUHHOE MPOMC-
XOXJIeHHE 3aMevyaTe/bHbIX OTKPBITHH, 0COOEHHO TaKMX, KOTOPble ObIIM CHENaHbI
HE CNy4yailHO, a CHJIOI0 MBICAH, 3TO MPHHOCHT TIOJIL3Y HE TOJNIbKO TE€M, YTO BO3aeT
KaxIoMy cBoe M nobyxnaer Xpyrux 100MBaTbCA TAKHUX Xe TTOXBAI, CKOJLKO TEM,
UTQO MO3HAHWE METONA Ha BhIAAWLIMXCS NMPUMEPaX BEAET K PaBUTHIO UCKYCCTBA
OTKDLITHS»,

/

\

Bce nocmoancmseo 8 3vi6KoCmU 00HOU,
Bce cmymuo nped anazamu ovesudya,
A croxHocms sUKYy 8 ucmuHe npocmol,

Haykou npasum cayyalli — He 3AKOH...

®. Buiron >V, Bannaja no3Tuyeckoro CocTA3aHUA
B bnya (neperog 10. A. Komeauuuoaa)/

-

34) Jeitonnu Tordpua Bunereaem don (1646—1716) — BbARIOWMIACT HEMELIKHIA MaTEMATHK W M-
nocod.

35) Buiton ®pancya (1431 - nocne 1463) — dhpaHuy3ckuid T103T M BOp.
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Bcemy Hayano — cayyadl.,
CrapunHas noroBopKa
. 36)
..flomuu, wmo cayvau nnewus
7
b. lpacnan . KputukoH

-

6
% B anTHaHOM N300 pa3HTEILHOM UCKYCCTBE TIPENCTABIANM Aneropuyeckyto ¢urypy Cnyuyas B Bune
CTOALIETO HA KOMECE [UIELUMBOrG YeN0BeKa C OMHOH JIMLI b TIPHALIO BOJMOC, 32 KOTOPYIO HAAD €70 CXBAaTHT,

0K 11¢ yMYANCs.
7 . .
) Ipacuan Bansracap (1601-1658) — MCNAHCKMIA MHCATEND.



fmasa 1

(BcnomoratensHan, HO oueHb BaxHaa!)

OcHoBHbIE pacnpeaeneHun
U UX MOfiennpoBaHue

Mamemamuueckue modesu — obvexm
u opydue mpyda MamemamuKkos.

K.A.PuiGunkon "

BeBepeHue

Bbliie Mbl onpeaenuau CTaTHCTHYECKYI0 MOENb M €€ OTHOLIEHHE K DEPOSTHOCT-
HOIl MOZIeIH: B 06OMX CTyYasix MOAENb 3aaeTCs MOTHOCTLIO pacnpefeneHus f(z)
HabnionaeMoit cnyyaiHol BeaMuMHbl £, a pasnuuue 3aKTIOYaeTCs B TOM, UTO Mb!
arpyuoOpH MPearnoaraeM U3BECTHbIM 00 3TOI MAOTHOCTH. B BEPOATHOCTHBIX 3a1a4ax
3Ta MJIOTHOCTb NMOMHOCTBIO U3BECTHA, B CTATUCTHYECKMX Xe — OHa 3afaeTcsl (npen-
110f1araeTcs) C TOW UM MHOIT CTENEHBIO HEONIPEAENEHHOCTH, U CTATHCTHK «BopeTcs»
C 9TOW HEOnMpeaeneHHOCTb10. HACTO Mbl MPEANOAaraeM U3BECTHBIM BH [IIOTHOCTH
f(x), 2 HeonpeaeneHHOCTDb BoIPAXAETCA UEPE3 T€ UAN MHBIE MAPAMETPH, OT KOTO-
puix 3aBUCHT dyukums f(z) (Bbllie Takue MOOENHM HA3BAHBL HUPUMEMPUIECKUMY).
B TeopuK BepoATHOCTEH HanboMee YacTo BCTPEYAIOWIMECS 3aKOHbBI pacnpeneneHus
(Moaenn) MMeloT OGLLETIPUHATOE HaUMEHOBAHUE U 0DO3HAYEHHUE — 3ITOT «I3bIK»
TNEPEHOCUTCSH W HA COOTBETCTBYIOUINE CTaTHCTHYECKKE Moaenn. ITpounniocTpupyem
3TO Ha OJHOM KOHKPETHOM MpPUMEpE.
///ﬁ HopmarnsHas m [lycTb u3 KaKMX—TO“COOGDEl}KBHHﬁ (HanpuMep, ocHO-
BBIBASACH Ha UEHTPANLHOM NpeaenbsHOR TEOpeMe TEOPHH BE-
POSITHOCTEM) MocTY/IMpyeTes, uto L(£) — HOpMANbHOE UK
rayccoBckoe pacnpefenerue. Ecnu 0603HaunTh yepes p (M10) W o’ (curma-xBan-
paT) cpeaHee u AWCIEPCHIO HOPMAJbHOTO 3aKOHA, To CKAa3aHHOE B CMMBOMLHOM
BUIE 3anicsinaeTcA Tak: £(€) = M(p,o”) (N Gonblioe Kpyrnoe siBiseTcs 06-
WENPUHATHIM 0603HaYEHHEM HOPMANBHOTO 3aKOHA pacrnpeaeneHus). B repmuHax
IUI0THOCTH f 9T1a ymoGHas NaKOHUYHASA 3anKch «paciliMgpOBbIBAETCH» TaK:

f@) = f(zlp.0®) = (2r0”) " P exp {_ ("’:2‘;?)2

Mopens

}. ~oo<z<00 (1)

D PrGHukos KoncTanTiH AlleKceeshy (1913-2004) — coBeTCKHi U POCCMHCKHII MATEMATHK, WC-
TOPHK MATEMATHKH.
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(3mech ~00 < £ <00, o >0 M UCMIONBIOBAHO CTAHAAPTHOE 0GO3HayeHKe exp{t}=¢).
B BEPOATHOCTHBIX 321a4aX, CBAJAHHbIX C HOPMa/TbHBIM PAaCMpee/eHHEM, — B 3TOM
Clydae TOBOPAT O HOPMAAbHOL Modeny — TApPAMETPhl [ U O CMWTAIOTCH M3BECT-
HbIMM, 1 TeM CaMbIM HOPManbHas MIOTHOCTh f(Z|p, 0°) NONHOCTbIO ONpeneneHa.
Ecnu Xe oanH 13 3TMX NapaMeTpoB (unn 06a) anpuopyu Hem3BECTEH, TO Mbl HMEEM
IENO CO CIMAMuCmu4ecKoil HopMaavHol modeasio. HenspecTHblit NapaMeTp MoJeni
NPUHATO 0603HaYaTh CUMBOJIOM 6 (T3Ta), @ 06/1ACThb €70 BOIMOXHEIX 3HaYeHNH ©
(TaTa GonbLioe), TakMM 06pPalOM, B pacCCMaTPUBAEMOM Ciyyae Mbl HMEEM TpH Ba-
PHAHTA HOPMAaTbHON CTATUCTUYECKON MOIEMU:

1) N(8,0%), @ ={f# -00< 6 < 00}, — N3BECTHA AUCTIEPCHS U HEM3IBECTHO

CpedHee;

2) N(g,8), © = {§ 0 < 6 < 00}, — WIBECTHO CPEIHEE M HEM3BECTHa

AMCTepcus;

3) N(61,87), ©= {6 =(6;,6,) —00< 8 <00, 0<8 <o}, — oba napa-

METpa HeM3IBECTHDI.

MockonbKy B DanbHeilleM Mbi ByAeM UMETh 1810 C KOHKPETHBIMU MOJEIAMM,
KOTOPLIE LUMPOKO MCTIONL3YIOTCA B MPAaKTHYECKUX NPUICKEHHUSX, Mbl CHaYaTa Npu-
BeJeM AT HAMOMUHAHUA 1 YI0DCTBA NINOXKEHNST W MOCTENYIOLHX CCBUTOK CTMCOK-
CMPaBOYHUK OCHOBHbLIX BEPOATHOCTHBIX PacrnpeaeNeHHH, CONPOBOXIAT UX HEKO-
TOPbIMH OTHOCSILLIMMUCA K TeMe KOMMEHTapUAMHU. DTO OYEHb BAaXHBIA Matepuan,
NOCKOAbKY OH fiBAsAeTCA 6a30ii A pelueH s BCeX MPUMEPOB U NOCNELYIOLLIMX 3a1au.

§ 1.1. OcHoBHbIE AUCKpPETHbIE MOoAeny
MaTeMaTHUYeCKON CTaTUCTHUKM

Jlobas ()OPOE‘G HavUKNaemcea ¢ REpeoco tiaed.

B 3ToM naparpadie Mbl 1aAUM ONpee/IeHHA U ONMMUIEM HEOBXOMIMMbIE HaM B NOce -
OyHLleM OCHOBHblE€ CBOWCTBa Haubonee M3BECTHBIX AUCKDPETHbIX BEPOSTHOCTHAIX
pacnpenefaeHui (Kak oIHOMEPHbIX, TAK U MHOTOMEDHBIX), 2 TaKXe MPOUJUTIOCTPU-
pYeM HX UCMOJb3IOBAHNE B BEPOATHOCTHBIX H CTATUCTHUYECK X 3adayax. 3amMeyaTenb-
HbBIM (PAKTOM ABASIETCS TO, UTO CYLWIECTBYET HECKOABKO pachpefcaeHUi GOMbLLON
oBUIHOCTH, BCTPEYAIOINMXCA B CaMblX padHOOOpPa3HbIX 3aavyax TEOPUU BEPOSTHO-
CTel M MaTeMaTH4eCKOi cTaTHCTUkH. [lpexae Bcero 3to GMHOMUaNLHOE pacnpe-
ndeneHue, pacnpeneneHue [NyaccoHa U HopMaibHOe pacnpefe/ieHHe — C TIEpBOTo
Mbl U HadHEM.

1. Cxema bepnynnu v 6UHOMUANLHOE pacnpefeneHue

— Madam, Kukoea eepoRmHOCMs YMPOM HA yaule 6cmpemums Ourno3aspa ?
— Odua emopan: wuau ecmpey, uau rem.

ToBOPAIT, 4TO clyuaHas BeMunHa £ nMeeT pacnpedenenue bepryriu ¢ napaMeTpoM
p (0 < p < 1), ecav OHa NPUHAMAET NMLb ABA 3HAYeHNA, 0603HaYaeMble 0BBIYHO
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O u |, u npu 3T0M
Pl{=1}=p=1-P{{=0}.

B TepMuHax nroTHOCTH f(Z) 3TO MOXHO 3anmucaTh B BUIE

f(z) = flzlp) =p"¢'~*, z=0,1, ¢=1-p. (1)

B cMBO/BHBIX 0603HAYEHUSAX CKA3aHHOE BLIPAXAETCH KpaT-
ko Tak: L(£) = Bi(l, p) v HasbiBaeTCs Bepryanuesckoii mode-
avio. PyHaaMeHTalbHaA POlb 3TOH MOJENN B TEOPUU BEPO-
AITHOCTEI M MATEMATH4ECKOM CTATUCTHKE SICHA: OHA ARMAETCA NOAXOASALIEN MaTEMa-
TU4ECKOM MOLE/IbIO A/isl JI0G0ro IKCIEPUMEHTA C IBYMS UCXOLAaMK («yCrEx»-«He-
YCTIEX»), T. €. NPOCTEMLIErO CTATHCTHYECKOTo SKcNepuMeHTa. CpeaHee n aucnepens
TaKOH CJY4YanHOH BE/IMYMHBLI ECTh

EE=p n D{=pq (2)

(cumBonn E — ot aHriniickoro expectation (MaTeMaTU4yeckoe 0XHAAHUE = Cpel-
Hee 3HauyeHMe), D — ot dispersion (nvcnepcusn)). Ecau nce cyyaiHble BeTHYMHBI
nocienosatensHoctt { X, X3, ..} (KoHeuHo# nam GeCKOHEYHOM) He3aBUCHMBI
M WMEIOT OIHO M TO Xe pacnpepenexve Bi(l, p), To Mbl umeeM nocredosamens-
Hocmb ucnoimaruii bepryaau (W, KpaTKo, BepHyAnuescKkyi nociedo8amenbHOC®),
HaabiBaeMylo Tak no uMmenn Axkoba beprynn (1654—1705) — Bbinalowerocs wseii-
LAPCKOro MaTeMaTHKa, BNepBble M3yyapllero Takyl cxeMy (ero ocHoBonoJaraio-
lMe TpyLbl B 001acTH TEOPUM BEPOATHOCTER MITOXKEHbI B MOCMEPTHO U3NaHHOM
courHeHuy «HMckyceteo npeanonoxeHnii» (1713)).

Myers {X|,..., X,} — GepHynnnesckas nocienosa-
TENbHOCTL ¢ NapameTpoM p. Tormacymma X = X +.. .+ X,
uMeeT buxomuaabHOoe pacnpedeneHie ¢ napamempamu n u p,
4YTO KpPaTKO 3aMMCbIBAETCA B BUIE:

%
% Beprynnuesckas
mopens

/4,
X BvHOoMMaNLHAS

Wk

MOAENDb g

L(z) = Bi(n, p).
Ora cayyaiiHad BENMYMHA NPMHMMAET, OYEBUOHO, NUWb 3HadeHusa 0,1, .7 n
Mp1 3TOM
P{X =z} = f(z|n,p) = Crp"¢" " z=0,1, ,n (3)

TepMUH «GMHOMMIBHOE PAacTIpeneNeHne» CBA3aH ¢ TEM, UTO BEPOATHOCTH (3) AB-
NAKOTCA Y€HAMK W3BECTHOTO «BrMHOMa HbtoToHar:

n
l=@+9)"=)_ Cir’¢""

=0

TakuM o6pasoM, buromudasias moders Bi(n, p) onuckiBaeT pacnpeleneHue Ynucaa
«YCMEXOB» B Tt MCIBITAHUAX DEPHYIIN C HEM3IMEHHOMN BEPOATHOCTLIO «yClexa» p.
3nech

EX =np u DX =npq. (4)
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[None3Ho 3HaTh TaKXe CIIEAYIOIIEE CBOMCTBO OMHOMHANBHOTO
pacnpenencHuUA: eCny clyyaiinbie BeJMyMHBl X |, , X
HE3aBUCHMbI Y

- o
~ Caoiicteo socnpo- W
' . M3BOAMMOCTH

.

E(X_,) = Bi(nj, p), ] = l, ,k,
TO
E(X] + + X,l_-) = Bi(n. + + nk,p).

810 cBoiicTBO GUHOMUANBHOTO pacnpedeneHust Bi(n, p) wa3siBaeTcsa dacnpouseo-
GuMOCMbIO TIO MApaMeTpy 7.

Ecnu napaMeTp p HaM HeM3BECTEH (a TaK Ha NpaKTHKe Yallle BCero ¥ ObiBaeT!),
TO Mbl UMEEM OUHOMUAALHYID CIMAMUCMUYecKYH Modent

Bi(n,0), ©={0 0<@<1}
(npu n = | — Gepuyaauesckyro cmamucmuveckyro modeas Bi(1, 8)).

Mpumep 1. PaccMOTPUM CUTYaUMI0, ONMCAHHYIO B IpHMeE-
pe | Beeaenus. Ecny B 1aHHOM 3KCIIEPYMEHTE PEATUIYETCS
cxema 6uib0po ¢ 6o3epauieruem, Y €ClIU YCNOBUA IKCIEpy-
MeHTa ofecneynBaloT HE3aBUCHMOCTh M3BAeYeH A KaXI0-
ro 04epeaHOro Lapa OT pe3y/IbTaToB MpeAsllylliX H3BREYeHUI (MPaKTHYECKH ITO
ROCTMraeTCA TWATENbHBIM IePEMEILYBAHNEM COZEPXHMMOrO YpHbI nepel KaXablMm
OYEpeNHbIM M3BNeYeHWeM), TO Ml uMeeM GepHynnuesckylo Mozens Bi(l, @), rze
MoJ «yCriexoM» NMOHMMAETCA HaBJeyeHUe Heioro mapa, 4189 KOTOpOH Halo OLUEHUTD
napameTp # = a,/a no pe3aynbTataM 7 WCNbITaHWIA. B 1aHHOM cnydae Habaioga-
emas cJyyarHas BenvMyrHa X eCTb YHCAO OenbiX WApoB B BhIOOPKE U3 7 WAPOB,
KoTopasi uMeeT BrHOMUanbHoe pacnpeaenexue Bi(n, 8). .

MNpumeps »\}\
BUHOMMONBHOM
mMoaenw

Mpumep 2. PaccmoTprM noupobHo ONUCAHHBIA B mpuMepe 4 BeedeHWsa 3nM300
¢ npenogoOHeIM [anuaHy. 3aeCb Mbl HMEEM IKCIIEPYMEHT, COCTOSILMA B NATHKPAT-
HOM GpocaHHH TPeX MIpabHbIX KocTel. MHTepecytolLas Hac BeNHYMHA, XapaKTEpH-
3yI0lIaA OJMH OMBIT, — YMC/I0 BRINABLIMX WECTEPOK Ha Tpex KocTax. O603HaYMM
ee . B cBolo oyepenb, OHa paBHa cyMMe TpeX OEpPHYNNUEBCKHMX BENHMYMH &, &
v &, roe & I, ecnu Ha i-# KOCTH Bhimana wecrepka, 10 — B NPOTUBHOM
cnydae (i = 1,2, 3). Echt HCxOIMTh M3 TOTO, YTO KOCTH OZHHAKOBBI {3T0 OOBIYHO
He TOJBEPraeTCA COMHEHMIO, XOTA, HAa CaAMOM [efe, — 3TO TOXe TMIoTe3a), TO
cnyvyaiHbIE BeNUYMHBL &, ¢ = |, 2, 3, MMeIOT OfHO ¥ TO Xe pacnpexeneHue bep-
HY1NH Bi(], #), v OHM, MO YCIOBUIO OMBITA, HEIABUCUMLI, TEM CaMbIM MX CyMMa
€ = & + & + & vmeer pacnipenenenue Bi(3, 8), u Hax aTo# cnyvaitHoH BenM-
YHHOH MPOM3BENEHO MATH HE3ABUCUMBIX MCITBITAHUM, T. €. Mbl UMEEM CIIYYaHYIO
BbiGopky X = (X,, , Xs) w3 pacnpenenenus Bi(3, 6). Takum 06pa3oM, Mkl no-
CTpOMIM BUHOMMANLHYI0 MoZenb Bi(3, §) mia onucaHys Hallero 3KCrepUMeHTa,
M B paMKax 3TOi MoZeny TpeOyeTcs NpoBEpHUTh TUTOTE3Y CHMMETPHYHOCTH KOCTE
Hy, 6 = 1/6 (T.e. rMnoTe3y 0 TOM, 4TO KaxIad rpaHb BbiMajaeT ¢ OJMHAKOBOI
pepossTHOCThiO 1/6). Kax MoxHO (opmanr3oBaTe paccyxJAeHHs npenonobHoro?
O6wee uncno Beinasux wectepok X = X, + ... + X5 vMeeT GHHOMUATBHOE
3 3axay 1748
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pacnipenenexue Bi(15, ), u no dopmyze (3)
P{X = 15} = F(15]15,9) = 9"

CrnenoBaTe/ibHO, NPH CMPABETMBOCTH THIIOTEIbl H|y BepOSITHOCTL HaGIOAaEMOro
cobuiTna, T.e. X = 15, paBHa 6" u4To HMYTOXHO MO ("). HasepHoe, notoit
Pa3yMHBIH 4YENOBEK HA MECTe NPEnoAoOHOro YCOMHMICA Obl B MCTHHHOCTH THITO-
Teabt Hy B AAHHOM chydae (Npu TaKOM HaGMI0LaeMOM HMCXOAE IKCMEPUMEHTa), ®

3amevanune. OOpatuM BHMMaHmue Ha chemylomee. B maHHoM cnyvae, ecau oTOpOCHTH
HeCyLIECTBEHHbIE AN MATeMATHKY MOLHOHANbHbIE HIOAHCHI (Nap¥), a OCTaBUTb JULIb
buanueckyo cyTh sxkcnepuMenTa (B ero xoae GoLI0 GpoweHo 3 X 5 15 xocreit),
TO MOXHO Cpa3y roBOpUTh 0 ciaydyaiHoit BriGopke obwema n = 15, u3 pacnpegeneHus
Bepuynan Bi(1,8) X = (X,,..., X)5), g xOTOpPO# HccreayeTcs ¢hy4aitHas Beau-
yua X = X, + + X5 — obuee yucno BbHINABIIMX [iecTepoK. KOHe4yHo, cHOBa
L(X) = Bi(15,8).

2. OrpuuatenbHoe BUHOMHANbLHOE pacnpepeneHne

C OecKoHeYHOo# MocnenoBaTenbHocThio HenbiTauuit Bepuymin {X,, X3, .} cBa-
3aHO eLIE OHO BaXHOE AMCKPETHOE pacTipeneieHue, KOTopoe 06o3Havaetcs Bi(r, p)
¥ Ha3bIBACTCA OMPUKAMENbHBIM OUHOMUGNbHIM PACNDeORACHUEM C NAPAMEMPAMY T
u p (3peCh T — HATYpaNbLHOE YHCNO). DTO ECTh PACTIPEAENEHHE YNCIA «YCEXOB»
(1), mpemwectsyoLux T-My «Heycrexy» (0), 1 OHO 3alaeTcs BePOATHOCTAMU

Fleir,p)=Crisoip®d =012, (5)

3ameTuM, uTO BhIpaxeHHe wia f(z|r, p) cOBNANAET ¢ Z-M YNCHOM DAVIOXKEHNA
dynxunu ¢"(1 —p)”" B psL NO cTeneHAM P, T. €. OTpULATEALHOrO GUHOMA (OTCIONA
W HazpaHue):

QQ
l=¢(l-p) " =q¢ > Ci..p°
=0

B yacTHOM cnyyae © = | pacnpenenenue Bi(l, p) Ha-
3bIBAETCS 2eoMempu4eckum: 3TO eCTb pacnpenesie HUe Yucna
eMHUL, NpeALIeCTBYIOWKUX MEPBOMY HY/II0 B OepHy/1IMes-
CKOit niocnenoBarensHocTH. Popmyna (5) B 3ToM Cayyae MpUHUMaeT BUI

%
% leomerpuyeckon g

f(zll,p) =p¢, =012, (6)
Ecnn cnydaitnas sennuuna € uMeer pacnpeaenenue Bi(r, p), To
rp rp
EE=—- un Dt=—. (7)
q q

[ToneaHo 3HATH TAKXe CE0HCMB0 80CHpOU3EO0UMOCMY PacC-
npedencHus Bi(r, p) no nmapameTpy r: ecnu cnyualiHbie
BeMMUUHBR X |, ..., X HE3aBUCHUMBL U

L(X;) = E(rj,p), j=1,...,k,

i
HnIBoOAMMOCTH
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TO
LX)+ +X)=Bilri+ +r,p).

OTclona CAEAYET, YTO CY4aiiHas BEMYMHA C pachpeneaeHueM Bi(r, p) MOXeT GBITh
peasiH30BaHa (OCTPOEHA) KAK CYMMa 7 HE3aBUCHMBIX Cly4ai HbIX BETAYHH C OfIU-
HaKOBbIM TeOMETPHUYECKHM DacripefienenneM Bi(l, p), — 3ToT akT UcnonbIyeTcs
MU MOJE/IMPOBAHUS CYHaHHbIX BEJIMYMH C OTPHULATENbHBIM GUHOMUATBHBIM pac-
npenenexuemM (cM. fanee § 1.3).

Ecav napameTp p HEU3BECTEH, TO UMEEM OMPULAMENbHYK) BUHOMUGAbHYIO Cma-
mucmuueckyro modeas Bi(r,8), © = {8 0< 8 < 1} (npur =1 — zeomem-
puteckyio cmamucmuveckyio modeas Bi(1, 8)). DT Mozenu yacTo MCrONBIYIOTCH,
HanpuMep, Npu pa3paboTke MaTeMaTHYECKMX METONOB KOHTPOSS Ka4yecTBa Mpo-
MBILLNEHHON NPOAYKLIMH.

3amevauue. B bopmyne (5) GHHOMUANLHLIA KO3bDHUMEHT

rir+1)...(r+z-1)

!

T
Cryz =

ompenesieH MpH JIo6oM 1eicTBUTENbHOM 7', a Py T > 0 3TOT K03 HULUEHT TOROKHUTENEH,
No3TOMy 3Ta popMyna ompelefAcT pacmpeiciicHWe BEPoATHOCTEH npu Beex ¢ > 0 u
0 < p < 1, a He TonbKO MpH KatypanbHelx r [Ipu HaTypaib- =

p =P yp P 7P Pacnpeaencrne W
HbIX T pacnipeneneHue Bi(r, p) uasbipatoT Takxe pacnpedeneru-

5 Mackans
em Hackarn®

3. Pacnpenenenne llyaccona

CnyvaiiHas senuuuHa € uMeeT pacnpedenenue Ilyaccona 3

eclu

¢ napamempom X (A > 0),

T

P{¢ =z} = f(z|A) = e_)‘%, £=0,1,2, (8)

YTO KpaTKo 3anucbiBaercs B Bune L£(£) = II(A); npu 3tom A = Eé = DE.
[Tyacconosckast mogesnb IT(A) oBbIYHO OMUCHIBAET cxemy pedkux cobsimuil: Py
HEKOTODbLIX MPEANONOXEHHAX O XapaKTeEpe MPOLECCA NMOABAEHUA CaydaMHbBIX CO-
ObITHIM Yca0 cOBLITUI, MPOUCIIEAWHUX 32 PUKCUPOBAHHBIA NMPOMEXYTOK BPEMEHMU
WIM B (PUKCMPOBAHHONW 06AacTM NMPOCTPAHCTBA, YAaCTO NMOAYMMHSAETCA MYacCOHOB-
CKOMY pacnpeaeneH#10. [IpMepaMu MOTYT CTYXHMTb YMCIO YACTHULL padMaKTUBHOMO
pacrnana, 3aperuCTpUPOBaHHBIX CUETYMKOM B TEUEHUE HEKOTOPOTO BpeMeHM £, UuC-
N0 BbI30BOB, MOCTYNHUBLIMX HA TelecDOHHYIO CTAHLIMIO 3a BpeMd L, yucno fedexTon
B KYCKE TKAaHM WAU B fcHTe QUKCHUPOBAHHOW IIMHBI, YNCAD U3IOMHUHOK B KEKCe
u 1. 0. Hakonen, pacnpenenenue [lyaccona aaet Xxopoluylo annpokCcHMauuio Ou-
HOMUATIBLHOTO pacnpeneneHus I GoablIMX 3HAYEHUA 72 M MasblX 3HAYeHU# P

? Mackans Bres (1623-1662) — thpaHuyackuit MaTeEMaTHK, MEXaHUK, dH3uK # dunocod, O1uH K3
OCHOBATETCH TEODHH BEPOATHOCTEH.

Y Myaccon Cumeon Mevu (1781-1840) — dhpaHuyICKHil MATEMATHK, MEXAHHK H DU3INK, HHOCTPaH-
Hblit noveTHbIA wien [letepGyprekoit AH (c 1826).
3.-
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Bi(n, p} = II(np), ecnu np HeBelUKO. DTO CBONCTBO MO3IBOJISET 3HAYMTENLHO
YNPOCTHTh BHIYUCACHHA B BUHOMUAILHOA MOAETH NPH YKa3aHHBIX YCTOBUSIX.
Pacnpenenenue [lyaccoHa gocnpou3sgodumo No CBOEMY
napameTpy, T.¢. ect X, , Xp — He3aBUCUMble Cay-
yaiiubie Bennuubbl W L(X;) =1I(A;), 7 =1, ,k, 10

LN+ +X) =00+ +A)

Ecnu napameTp A HEM3BECTEH, TO MMEEM MYUCCOHOBCKYH) CMAMUCMUMECKYIO
modeas T11(8), © = {6 6 > 0}

ITonarue pacnpeaencHus IlyaccoHa Biepsble NOKBUIOCH B KHUIE PPAHILY3CKOTO

yaeHoro CumeoHa Jenuca Ilyaccona (1781-1840) «Mccnenosanus o sepodt-

HOCTH CcyneGHbIX MPHUIOBOPOB IO YIrOJIOBHbIM M TPAXAAHCKUM IefaM», onybnu-

KopaHHoWM B 1837 . [IyaccOH 0OHapyXua, 9TO ecAu B 1 McnibiTaHuax bepHyanu
C BEPOATHOCTHIO «ycnexa» p (cM. 1. 1) nenath p BCe MeHblue K MEHbIIE U B TO XK
BpeMA YBEJIMYMBATH T TaK, YTO MPOMIBENCHHE NP = A OCTAETCH MOCTOAHHbLIM, TO
BepOATHOCTSL (3) TOro, 4To Gymer poBHO T ycnexoB, cTpemutcs K f(z]A) (cm. (8)).
Cnenosarenbho, pacnpeneneHue INyaccoua (8) apnaeTca npubanxeHHeM ans GUHOMH-
anpHoro pacnpegencius (3). BoaMoxHoCTs WIMPOKOTO MPUMEHCHUSA K Donbllas Bax-
HOCTb MyacCOHOBCKOro pacnpeAencHUA He ObUTH MOHATH coBpcMeHHKKamM TlyaccoHa,
Bonee TOro, 0 HEM MOMTH MOJHOCTBLIO 3a0bimu. OaHaxko nmocne 1894 r. 310 pacrnpe-
AefeHve MCIMOb30BATH MPU W3y4eHHH cTpaHHOro ¢eHomeHa. 3a 20 mer mexay 1875
v 1894 rr. B 14 pa3anyHbLIX KabaTepUIICKUX KOPITycax repMaHCKOH apMuH 6bL1a cobpaHa
CTATUCTMKA TPArHYECKHX C/y4acB, KOFAA conpat ObUT yOUT yaapoM KombiTa. CornacHo
280 (= 20 net x 14 Koprycos) HabmoneHusM, 196 conmat norn6am Takum obpasom,
T.e. B cpeaHeM 3a ron A = 196/280 = 0,7 Ecnmn 6bl 4YMCNO Tparmyeckux UCXonoB
noauMusnock pacnpeaeneumio Ilyaccoua ¢ napamerpoM A = 0,7, To MOXHO 6bt10 Obl
oXxuiath, 410 npu 280 HabnopeHHAx B 139 coyyasx cMepred HeT, B 97 cayqasx —
1 cmepry, B 34 cayvasx — 2 cMepTH M T. 1. A 4TO nokalana craTucTuka? B neit-
CTBUTENLHOCTU AaHHBIE 6bUTH cOOTBeTcTBEHHO 140, 91, 32 ¥ T. I.; MPakTMKA U TeOpHUA
OKa3aJMCh B CTONb XOPOLLUEM COrJIACMH, YTO BPAL 1M MOXHO ObLNO 0XKaaTh 00/ bLIETO.
J10 cpasHeHue mossunock B 1897 r. B Monorpaguu J1. boptkeeuya «3akoH Manbix
unces». [lyaccoHOBCKOe DacNpelie/ieHUe CTAI0 WHPOKO NPHUMEHATHCA MHb B XX B.
(no xuure (23, ¢.34)).

%
% Cociicrso soen po-
M3BOAUMOCTH

C pacnpenenerueM [1yaccoHa cBsi3aHo ewle OAHO UH-
TepecHOe OUCKPeTHOEe pacrnpeldeNiende — pacnpedeienue

Ipaanza 4

%
U Pacnpepenenne
Jpnanra.

, JagapaeMoc BepoATHOCTAMHU
N

AR Ak
e;g:cﬁ, k=01 ,N, c:(Z—k—‘)

k=0

T. €. 3TO — YCEYEHHOE CBepXy B TOuke [N NnyaccoHoBCKoe pacnpenenenue. B 1906 r.
DpJiaHT YCTAHOBWI, YTO B HEKOTOPLIX Ciyyasx jnyyuee npubanxeHue (ns Guno-
MUaTILHOTO pacnpefie/ieHs) MOXHO NOYYUTh C UCTIONb30BAHUEM UMEHHO TAKOTO
pacnpeaeseHus.

9 Apnanr Aruep Kpapyn (1878-1929) — natckuit MaTeMaTHK.
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Mpumep 3 (Awn powmpaenua [25, c. 171-172]). Kakosa BEpOATHOCTb P, TOTO,
yto B rpynmne 13 500 yenosek poBHO T ponuauck | sHBapa? Ecnv atu 500 yenosek
BbIOpaHb! CIy4aHHO, TO MOXHO NMpHUMEHHTH cxeMy M3 500 ucnviTanuit bepuym
C BEPOATHOCTBIO «ycnexa» p = 1/365. [ns NyacCOHOBCKOTo NPUETUXEHUs MONTO0-
XUM A = 500/365 = 1,3699 TeopeTnueckne GUHOMMAILHBIE BEPOATHOCTH (3)
M MX NMyaCCOHOBCKHME MPUONMMXKEHHs (8) NpHBedeHb! B clerylOWeR Tabnuie,

T 0 | 2 3 4 5 6

P, = f(z|500, 1/365) | 0,253 | 0,3484 | 0,2388 | 0,1089 | 0,0372 | 0,0101 | 0,0023

P, = f(z]500/365) 0,2541 | 0,3481 | 0,2385 | 0,1089 | 0,0373 | 0,0102 | 0,0023 | e

4, lunepreomerpuueckoe pacnpepeneHue

Cnyuvaithas Benu4MHa § UMEET 2unepeeoMempudecKkoe pacnpedenenue C napamempamu
@), @) U 1, TIe @), @) U N — HaTypalbHble YUCNA, MPHYEM

n<a=a +a L) =H(a,a,n),

ecny
T Cﬂ—I
P{¢{ =z} = f(zla, a3, n) = =2,
Ce

Takoe pacripezenedye BO3HMKaeT B C/edyiolled cxeme. PacCMOTpUM CHTyaluio,
ONUCaHHYO B npumMepe | BeeaeHWsT U NpeANoOAOXKMM, YTO 7 LUAPOB HMIBACKAIOTCA
Hayead 6e3 eozeépawenun. Torma, ecnn £ ob6o3HavaeT yucao OefblX WAPOB B BbI-
Gopxe, TO 3Ta cnyyaiiHas BenuyKMHa uMeeT pacnipeneneiue H(a,, a3, n) (cpaHu
C npumepom 1).

3aMETHM, YTO BEPOATHOCTE (9) OTAMUHLL OT HYNA UL IPH T < @ U n—zZ £ a3,
T. €. KOTZIa Uenoe & JiexXHT B MHTepsate max(0,n — a;) £ ¢ < min(n, a,).

Ecnu £(¢) = H(a,, a3, ), TO ee NepBble 182 MOMEHTA eCTh

z =01, , 7. (9)

=0, pg oo

(10)

5. Pacnpeaenetue Mapkosa—Iloia

Obobwenue nouamun 3avacmyro boieaem
NOAEIHO 0AR NOCMUNCEHUR €20 CYIHOCMU.

A. H. Koamoropos

910 pacnpeneneHye spasercs 0600WeHNEM OAHOBPEMEHHO ¥ GMHOMMAIBHOTO,
¥ TUNMEpPreoMEeTpUYECKOro pacrnpeneneHUi U BOJHMKAET OHO B CAEAYIOLIEH YPHO-
BO#l cxeme. BHOBL BepHeMcsl K npuMepy | BeedeHMa M pacCMOTPUM CAenyioltHi
aKcrneprMeHT. Y3 ypHBl, comepxaluei NepBoOHayanibHO a, Gennlx U @; = @ — a,
yepHHIX 11apos, BeIOMpaeTcs Hayran (T.e. PaBHOBEPOATHO) OOMH wap, GUKCHPY-
eTcsl ero UBeT ¥ lUAap BO3BpallaeTcsl B YPHY ¢ OOHOBpeMEeHHBIM N00aBIEHUEM C
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HOBbLIX LIAPOR TOTO XE LBeTa. 3aTeM M3 YpHbI (copepXxawei Tenepsh ¢ + ¢ wa-
POB) CHOBA MPOW3BOAMTCA CNyYyailHOE W3BJEYEHHe OQHOrO LIAPa M TOBTOPAETCS
TOT XK€ MpoLecc. 3aech ¢ MOXET OblTb JIIOOLIM Lie/IbIM YHMCAOM M, B YaCTHOCTH,
npu ¢ = 0 (HoBble Wapbl He 106