STATISTICAL METHODS FOR
RESEARCH WORKERS

by
R. A. FISHER, Sc. D, F. R. S.

TWELEFTH EDITION — REVISED

OLIVER AND BOYD

T
EDINBURGH: TWEEDDALE. COUR
LONDON: 98 GREAT RUSSEL STREET, W. C. 1954

OTJTABNTEHUE

OT HSRATENBCTBA . . . . . . . . . ... 5
IlpenncnoBEE aBTOPA . . . « . . . . . . . ... 7
T'aasa nepeas. Beepemme . . . . . . . . . . . . . . .. 11
l'aasa sropas. Imarpammel . . . . . . . . . . . . . . .. 27
I'zaea Tpervsa. Pacnpenenenus . . . . . .. .. 40

T'aasa werseprasn. KpHTepHH €OorJacnsd, He3aBHCHMOCTH H OOHOPOMHO-

CTH, OCHOBaHHbIE Ha pacupefeseHHH A2 . e 69
[aasa natan. OueHKa CYWECTBEHHOCTH OPEHHX, DA3HOCTH CPeNHHX H

K03(hGHUHEHTOR perpeccuy . e e e e e e 98
Traea wecras. Kosdpodnuuenr xoppensuun . . . . . . . . . . . 145
Iaasa cedomas. BHyTpukaaccopas KoppenslAs K AHCIEPCHOHHMIH aHAIH3 174
I'aasa 80comas. Pasiuunble NpHIACKEHHA JNHCNEPCHOHHOTO aHaH3d . | 202
l'aasa Oegaras. OcHOBHbE MPHHUANH CTATHCTHYECKAX OLEHOK . . . . 238
Hmennof u npepmersnift ykasarean . . . . . . . . . . . . . 266

P. A. Quwep
CTATHCTUYECKHE METOXM IJisi WCCJAENOBATEJEH
Penakrop A. 4. Jlamuues Xynoxuuk H. JI. Bozayes
Texn, penakrop H. ZI. Illamarosa Koppexrop M. H. Harapuonosa

gnano B HaGop 11/X 1957 r. Hoanncano k mewarn 7/V 1958 .
Ay_g‘gg3560><92¥/|s Bym. & 12,5. Meu. 1. 16,75. Yu.-man. 2. 28,83

Hugexc I'JI-28
Mocksa, l'occrarnanar, Knposa, 39
3akas Ne 116], Lena 9 p. 90 k.

Tunorpagma Ne 8 yIIIT Jlencosnapxosa. Jlenunrpan, Ipaveunnii nep., n 6.



OT U3JATEJIBCTBA

Tpyat P.A. Pumepa oxaszamu G6osblIoe BJIHsAHHE HA pas-
BlITHE MaTeMaTHYeCKOH crarucTHKu. [loatomy Toccratuspar BHI-
nmyckaer kmury P. A, ®Pumepa «CraTucTHweCKHe MeTOAH IS
uccaenoBarteselt». ABTOp 3TOH KHHTH SIBJSIOTCS BHIHBIM AHIVIHECKHM
TEOPETHKOM MaTeMaTHyecKol craructukd. OH B TeueHHe MHOTHX JIET
paboraj PyKOROAUTENEM CTaTHCTHYeCKOH Jabopatopuu Poramcrei-
CKOil OMBITHOM craHuuu (Anrmus). JlanHas KHira, Kak ykasbiBaer
aBTOp B NPEIUCIORHY, CO3/1ABANACH B PE3YJIbTATE €I'0 COTPYAHHUECTBA
¢ GHOJIOr aMHU-3KCIIePEMEHTATOPAMH.

Citenyer yuutblpath, uto ®Puilepy, Kak TeOPETHKY COBpeMEHHOH
OypiKyasHOH CTaTHCTHKH, CBOACTBeHHBl GypiKyasHasi y3ocTh H ¢op-
MasmusM BO B3rsAjax. [To ero Kouuennuu KogH4eCTBEHHBIH aHAJIH3
ABJIACTCST YHUBEPCAJIBHBIM M a0COMOTHBIM CTATHCTHYECKUM CPeICTBOM
Hallero nosHadus. OH (aKTHYECKH [IOJMHOCTBIO UFHOPHPYeT Kaue-
CTBEHHYIO CTOPOHY sBJIeHHH. [loCTaToOuHO yKa3aTh Ha ero yTeepKie-
HHE O TOM, UTO COUMANBHbIE YUeHHS] MOTYT NOJHSTLCS O YPOBHS Aeii-
CTBUTEJLHBIX aYK TOJBKO B TOH Mepe, B KaKOH OHH HCNOJL3YIOT afl-
flapar CTaTHCTHKH M CTPOSIT CBOM BBIBOJALI HA CTATHCTHYECKOH apry-
MedTannu. I1pu srom moxpasymesaercs MaTeMaTHuecKasi CTATHCTHKA,
KOTOPYy10 aBTOp paccMaTpHBAeT KaK YHHBEPCAJIbHYIO HAYKY.

Has P. A, ®@uwepa XapakTepHa 0oObluHas AJIs GypiKyasHBIX yue-
HIBIX IBOHCTBEHHOCTB: C OJHOH CTODOHEI, HOAUYHHSSCH OOBEKTHBHOL
HCOOXOIUMOCTII, OHH JeJaloT IEeHHBle HaGJIONEHHT H BBHBOJABL, C
AApYrO# CTOPOHBI, HAXOASCH MO BJHSHAEM 116 aJHCTHYCCKHX MHpOBO3-
SPeHufl, OHN NpPUAAIOT NOTYUYEHHBIM HMMU pesyJsbTaTaM COOTBET-
CTBYIOMIYIO 3THM B3IJIAfaM OKDACKY.

Ecnu pacomarpusats onncbisaeMete um METOJbl, TO HEeNb3s OTPH-
Harh nx gormynocrs. Ecan xe o6paTHTBCA K KOHKDETHBIM [puMepad,
KOTOpBIE TIPUBEAEHBI /51 HILTIOCTPAUHU 3THX 'METOAOB, TO 3I€Ch
BCTPEUAEMCA C HEKOTODBIMH HEHAYUYHBIMH [0JOKEHHIMH B TPaKkTOBKe
- COUNAIBHBIX Bonpocos. Tak, 3 OQHOTO B3ATOIO HM npuMepa BhITe-
KaCT, uro ecaur ogun w3 AByX (MOHO3UTOTHBIX) GJM3HENOB OKa3a/cs
[IPECTYNHIIKOM, TO MOYTH HaBepHAKA H BTOPOH M3 OJIM3HENOB TaKkKe
OVAET npecrynuukom. Otciona NOJIyyaercs, 4TO HPECTYITHOCTh YIKe
Obiia 3anoxena B toy ONJIONIOTBOPEHHOM ffille, H3 KOTOPOro B IIO-
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CIEAYIOMEeM PasBIJIKCh 3TH OIU3Helbl. SICHO, 4TO TaKasd KOHIETUHs
«GHOJIOTHYECKOr0» TIPOUCXOXKACHHS MIPECTYIHOCTH COBEPIICHHO HTHO-
PHPYET COUMANBbHBIE YCJIOBUA JKH3HH JIOJedl, OT KOTOPBIX aGeTpar-
pytoTCsl OypaKyas3Hble COLMOIONH H SKOHOMHUCTHL,

Ilo cBoeMy H3MOMKEHMIO KHHIA HMeeT HepPOBHBIH XapakKTep: B OHHX
MECTax aBTOp H3JIaraer BONPOC BeCbMa IETaJbHO, BILIOTh A0 NOAPO6-
HOro OTHCaHUA BCEX pacyeToB, B JPYIUX 7Ke MeCTaX, OH JIAeT TOJBKO
obmuit Habpocok mpobaeMul. Onucanue aBTOPOM CTATHCTUYECKHX Me-
TONOB HEJB3A. CYHTATL MPOCTHIM M TIOJHOCTBIO MONY.ISPHBIM, 3HAKOM-
CTBO € STOH KHATOI NOTPEGYEeT OT UMTATE/IS H3BECTHOTO NANPSKEHHUS.

Jannasi knura XOTS M aApecOBaHA UCCIELOBATENAM — GHOLOraM
Y arponoMam, OfiHaKO OHa MOXKET NpPEACTaBJATh H3BECTHBIA HHTEpeC
H 1A CTaTHCTAKOB-9KOHOMHUCTOB. HCroNB30BaB mipaBuIbHbe MOJOKC-
HH MaTeMaTHYeCKOH CTATHCTAKM, COBETCKHE UMTATE/M OTOPOCHT BCe
BBIBOALL ¥ paCCyKIACHHd, HeNpHeMJIeMble IJs [OMJMHION CTATHCTH-
YEeCKOH HayKH.

NPEOVICJIOBUE ABTOPA

34 HecKOJbKO JIeT MO IIOATOTOBKM K M3JAHHIO KHHIH aBTOPY
npyiIoch padoTaTh B TECHOM COTDYAHWUECTBE C pANOM GHOJIOTH-
yeCKHX OTAeJg0B PoraMcrejnckof ONBITHOH CTAHUUM; KHHMra SBH-
Jace TpSIMBIM De3yslbTaTtoM Takoro corpymuuuectBa. Iloscennes-
HOe COMPHKOCHOBEHHE 00 CTATHCTHYECKUMM NpoGieMaMd B TOM HX
BH/Je, B KAKOM OHH BO3HHKAIOT B J1a00OPATOPHBIX pafoTax, CJIyXKUIO
H3BECTHBIM CTHMYJIOM JJIsl psZa YHCTO MaTeMaTHYeCKHX HCCJ/Ie[0Ba-
Huil, KoTOpble B JaJbHEHIIeM JIerTd B OCHOBY HOBBIX METOACB CTATH-
CTHUECKOro apasjmsa. B pesynbrare 3T10H paborhl BBIABHIOCH, UTO
TPaAUIHOHHBIA CTATHCTHYECKHI MEXaHM3M, YCTAHOBJEHHBIH OHOMeT-
pUUeCKOH IIKOJIOH, He COOTBETCTBYeT YCJIOBHAM M motpebro-
¢tTAM IIPAaKTHYeCKHX HcclefloBaHnd. becrnosesnas ¥ B TO  XKe
BpeMs TPyRoeMKas paboTa Mo BBIYMCJIEHHIO 0eCuHCJIEHHBIX Ko3(hu-
ILIeHTOB KOPPeJIANHUHE H OTXOJ, OT PeaJbHLIX TPYAHOCTell BHIOOPOYHOIo
MeTOAa, BBIPA3WBIUMIACS B [IOJHOM HIHOPHPOBAHHH MAaJblX BbIOO-
DOK, — Bce 3TO He OINPaBABbIBAJO CAMINKOM OOJBIIMX  IpeTeH-
anfl  OuoMerTpuueckol IKoJkl. IlpueMb, pekomeHAyeMEIe €Io,
OLIJIM He TOJIBKO HEeBepHO HarnpaBJeHbi, HO OHM INpPH BCell UX TpyJHo-
eMKOCTH He OBUIM JaxKe AOCTATOYHO TOUHBIMH. [To MHeHHI0 aBTOpa,
T0JBKO B3SBIOMCH BCepbe3 3a NpobseMbl Majlofl BBIGOPKH, MOXKHO
j1afiTH TOUHBIE KPUTEPHH, COOTBETCTBYIOINHME NMPAKTHUECKUM 3a/auyaM.
Tlpu mogaepKKe MOUX KOJJIEr H NpPH BeCcbMa LICHHOH MOMOIHM €O CTO-
pount yeie mokoiiHoro B. C. Focceta («CrplofeHTa»), ero accucrenra
3. Cavepduanbaa u mucc B. A, MakeH3u ObLTO TIOATOTOBJIEHO TIEpBOE
37aHue KHUTH, YCIeIHO BhijepiKapliee CTPOIYO KPHTHKY, Heu3Oex-
HYI0 BO BCAKOM HOBOM JCJIC. ‘

B naHHbii MOMEHT TOUHBle KDHUTEDHH CYLIECTBEHHOCTH YiKe He
NyXKAATCS B 3amure. Tor (axr, UTo B TeUeHHe AJHTENBHOTO Nepuoaa
HENpPepelBHO BO3pacTaj CHpOC Ha KHUIY, NpefHasHAYeHHYIO TOJBbKO
JUIA y3KOTO Kpyra uurartesel, yxe cam 1o cebe OIpaBALBAET- [10
KpafiHell Mepe HeKOTOpEHIE, HOBOBBEJIEHUS B €€ IIOCTPOEHHH, KOTOPHIE
CHayana MOIVIM OKa3aThCsl CHOPHbIMH (ONpenesienne cTefneHell CBo-
60/bl, TpuMeHeHWe (UKCHPOBAHHBIX YpOBHell BepOATHOCTH IIPW CO-
CTaBJIGHMM TAOJHI, NpefHa3HAUEHHBIX AJA OIleHKH -CyLIeCTBEHHOCTH,
JUICTIOpPCHOHHBIH aHa/u3, HEOOXOMUMOCTh PIHAOMH3ALHUH TIPH [1pOBe-
ACHHH ONBITOB # T. J.). ABTop [OKaszaJj IpakTHuYeCKoe 3Ha-
YCllHe MIOTHX K3 paHee M3BECTHBIX MaTeMaTHUeCKHX IMOJOKeHHUH,
KOTOpBIE JAPYTHM HCCJIENOBATENAM Ka3aJHuCh NPOCTO aKaJeMHYeCKUMH
TOHKOCTsiMH, [1py HanucaHwH 3ToH KHUTH aBTOP IMTAJ] HAAEXKAY, YTO
‘Mua, ofaanamie HeKOTOPhIM ONBITOM HCC/JeJ0BaTeNbcKOR paboTHl,
OUeNAT KHUI'Y, KOTOpas, He Kacasch CaMoil MaTeMaTHYeCKOH TeOopuH
CTATHCTHYECKHUX MeTOJIOB, BCe JKe JaeT HoBeHlllne NOCTHXKEeHUS TeOPHH
B (bopMe NpaKTHYeCKHX [IPHEMOB, COOTBETCTBYIOIIUX MaTepHaly, ¢ Ko-
TOPBIM HCCJEROBATENH BCTPEYAloTC B JIeHCTBUTENBHOCTH. Beapb npak-
THYCCKOE NMpUMeHeHHe OOHIMX TeopeM — 3TO COBCeM HHOe JeJsIo, ueM
UX YCTaHOBJEHME [IPH TIOMOIIM MaTeMaTHYSCKHX J0Ka3aresancTs. Bee,
UTO Tpebyercs mJd IPAKTHUECKOro INMpHUMeHeHHdA, — 3TO JOCTaTOYHO
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r1iy6oKOe MOHMMAaHHE CAMOTO CMBIC/IA 3THX TeOPeM, YTO BIIOJHE JO-
CTYNHO U 03 3HAKOMCTBA C MOKA34Te/bCTBAMIA. Hasa o aepKaHus
H3JI0XKEHHS [HA COBPEMEHHOM YPOBHE HAyKHd, B KaxJIoe HoCJIeAyIoee
H3JlaHMe KHUTH BBOJHUTCS HOBBII MarepHal, OTpaKamwluli pasBuTHe
TEOPUH, KOTOPas B 3THX CJyyasx BhIpaxanach B NPaKTHYECKHUX pe-
THEeHHUAX. -

B ocnoBHOM HOBbIE MeTOxBI BTN HanpasJieHbl HA YNpOILeHHe
00paBOTKH CTATHCTHYOCKHX JaHHBIX. | J1aBHbIM NPENATCTBHEM K BHe/I-
PCHHIO TOYHBIX CTATHCTHYECKHUX METOMOB /10 CHX HOp ABJIAETCH H3BECT-
HBlil KOHCEPBATH3M HEKOTOPBIX OBMHX KypCOB IO 3JIeMEHTapHOH CTa-
TUCTHKE, NAIOWUX CTEDEOTHIHbE M HOHyXKHble NPHG/IHKEHHbe perne-
HAA 327124 B TO BPeMsi, KOrjJa WMEITCH BIOJIHe TOUHBIE HX pelieHus.
IpH 3HAKOMCTBe C KHUrOM YHTATESb JOMIKEH HMeTb B BHTY, UTO OTXO.,
OT STHX TPANMUMI OTHIOND He ABJISETCS KanpuU3OM 4BTODA; TOJBKO OT-
PEINBIINCL OT STOrO, OH MOMYUHT ONPeIE]EHHYIO HOJB3Y OT KHHTH,

Oco6ennoctn pacnovroxenus Marepuasa BCE BPeMs COXPaHAIUCH
TaKUMH, KAKUMHA OHH CBLIH TIPH NEPBOM U3NAHMH TOj Kuury. B Gosee
TIO8IHUX M3NAHMAX HEKOTOPHIX OOILIMX KypCOB IO 3JeMeHTapHOH cTa-
TUCTHKE NHCIEDCHOHHBIE aHAJH3 IO MeJarorduecKuM COOOpaAKeHUIM
Aaerca Ha Oojiee paHHedl CTAAMH, YeM 3TO CIeIAHO y MeHs, ¥ emy
yaensgercs ropasjgo 0GoJbllle MeCTa. CrenoBaresnbho, aBTODPHl 3THX
KypCOB HIYT Janbllie MEHsl B TOM OTHOLIEHHH, YTO MOJXOMAT K npo6-
JEME JHUCTIEPCHOHHOrO aHA/M3a HeNoCPeJICTBeHHO H 6e3 OBSI3H ero
C Koppesanveil. B onpasianne moero orkasa B3sTh Ha ce6y TPYI 1Mo
KOPEHHOH nepepaGOTKe KHUIH CONLTIOCH HA TO, YTO AJIS HONHOLO 1o-
HUMaHUs J@HHOrO NpejfMeTa MMeeT Oflpe/eleHHOe 3HAYeHHEe 3HAKOM-
CTBO C MOCTAHOBKOH BONPOCOB y aBTOPOB GoJlee paHHHX patort, a Tak-
K€ BOSMOXHOCTb CBeCTH 3TH IPOGJIeMBI K CHCTeMe MJEH, AAIONMX
HanboJlee NPOCTOe M NOHATHOR MX petienue. [loatomy s 311ech 10BOJIB-
CTBYIOCb DAcCMOTPeHHeM JHMCIIepPCHOHHOTO aHAIH3a B KAYeCTBE BTO-
POTO, A/IBTEPHATHBHOTO IOJIXOAA K Y¥Ke pelleHHEIM panee B na-
parpadax 24 u 24.1 sanauam.

C TouKM 3peHus Jyuiero fmocTpoenus KHHIH, Martepuaj oT napa-
rpada 30 no 40, orHocamuiics K BOIPOCY O KOPPeJALHH, s LOJKeH GhLI
OBl Terepnb IIEPeHECTH HECKOJBKO AaJbllle W He paccMaTpHBaTh €ro,
MOKa He OyaeT HAKOILIEH OMBIT 110 JUCTIEPCHOHHOMY aHaJaU3y, H ViKe
JTOCJIE 3TOro pacCMOTPETb YUEHHS O KOPPeNsUMH U YacTHOMN Koppeis-
UMH B COOTBETCTBMM C HX 3HAYEHHEM B GHOMETPHUECKOH JHTEepaType,
HaXOJIAMEHCA 1107 HENOCPEICTBOHHEIM BAMSHHEM 3TO TEOpHUH.

BhisBuBIIAsicst moTpeGHOCT, B o6o6malomeyr JETAJbHOM H3JI0-
KCHHN NPUHUMIOB, JICKAIMX B OCHOBE CTATHCTHYECKHX OIMEHOK, 34-
CTaBH/a BBECTH BO BTOPOE H3/laHHe HACTOSIICH KHHUIM HOBYIO, J€Bsi-
TY1O r71aBy. B nmepBom usganum sTOT BOIIPOC PaCcCMaTPUBAJICH TOJBKO
B CaMoil obwelt dopme u mostomy, HECMOTPST Ha ero NnpakTHuyecKoe
sHavyeHHe, He oOpaTUN Ha ceGst BHEMAHUe PENOJaBATENbCKUX KDPYyTroB
H HE 3aCTaBUJ X H3MEHHUTD TIOPOYHYIO NPAKTUHKY 06yueHus CTYIeHTOB
HEIIPABUJILHBIM METOJaM CTATHCPHYECKOTO aHa/i3a. DTa HOBAS IJIABA
samenusa coboit maparpad 6 u npuMep 1 u3 mepBoro wu31aHus.
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TheM H3[aHUM B Hee BBeJleHo JBa HOBbIX napanpada (57.1 u

B ;pe aolux Boviee IIHPOKOe NMPelCTaBJeHNE O IPUMEHeHHH MeToja
52xc)41}§anbnoro npaBAoTIONO0HA M 00 OMpe/leJIeHHH KOJIHYecTBa HH-
MopMauHH. [Tosnuee B npeBocxoanoil kuure K. Marepa «The Measu-
(riizment'of Linkage in Heredity» Obuin moppoGuo onmcambi mpueMs,
orHoCAIMeCd K BechbMa pq’sﬂoo6pa3H0My KpPYT'y T@HETHUEOKHX 3a11ag.
B cBA3M C BbLIABMBIICHCT B HEKOTOPHIX HCCJIENOBAHUSAX NOTPeG-
HOCTBIO BBIYHCJIEHHS IOJIMHOMOB BBIIE IISITOTO IOPsijka B rnﬁalpg-
rpa¢ 27 B TPeTbeM H3JIaHHN KHHIH OBIIO CAENaHO }LOﬁa’BJI]S‘H'I/Ie Oq) 03-
HUIX TIPMHIKIAX MOCTPOCHHS OPTONOHANBHBIX MONHHOMOB. Muce @. .
As1aH JaJga npocroe M npsaMoe 000CHOBaHHe METOMAOB, H3JIOXKEHHBIX

B naparpadax 28 u 28.1.

B uerBepTOM H3JaHHH OBLIO IOJAHOCTBIO MepepaGoTaHO MOCBSIIEH-
HOE cHCTeMe 0003HAUGHHH npHJaokeHue K riase III) Tak Kak K sToMy
BPeMEHH BBIACHUIOCH, UTO HEIOCTATKH CHCTEMBI MOMEHTOB OKA3aJIHCh
GOJIBIIAMH, YGM Te NPEMMYIIeCTBA, KOTOpHE eff paHee He3aCAyXKeHHO
MPUIUCEIBAJINCh. B 3TOM Ke u3gaHHM OBLT AaH M NPUHUKIHAJIBHO
HOBHI MaTepHaJ, XapakTepH3yWIHUi Gojiee IHPOKOe HUCIIOMb30BAHHE
KOBAPHALHOHHOIO 4HAaJM3a; 3TOMY BONPOCY OB MOCBSAIIEH ‘mapa-
rpad 49.1. B cBs3u ¢ Tem, UTO HEKOTOPBIE ABTOPHI HCIIBITHIBAJIH B
STOM CJIydae 8aTPyQHeHHs TPH OueHKe CYIIECTBEHHOCTH OTKJIOHEIHH
OT JHHUH DerpecCHd, B NATOM H3JaHMM 3TOT naparpad OB He-
CKOJIbKO pacIIMpeH. . oL01

Jpyrumy HOBBIMH maparpadaMu B NATOM H31aHHH 6bumn. UL,
{IOCBSINEHHBIA NONpaBKe Ha HElPephIBHOCTD, npejnoxennoit @. Heirr-
com, u 21.02, rae ycraHoB/eH TOUHBI KPUTEPHH CYI{eCTBEHHOCTH s
rabauuel 2 X 2. Hayunpix paGoOTHHKOB, MMEOLHX JeJ0 C ypaBHe-
ITHAMH PerpeccHd Ipd O0qbIIOM YHCJIE MepeMeHHHIX, samTepecyer
naparpa¢ 29.1, B KOTOPOM JaHbl OTHOCHTEJBHO IIPOCTHIE TIOTIPABKH,
KOTOPble BBOJATCA B YPaBHeHHE DerpecCHH NPH HCKJIIOYEHHH OJHOH
HJM HeCKOJbKHX He3aBHCUMBIX HepeMeHHBIX. MMeloliascs BO3MOXK-
HOCTh MCKIIIOUATh llepeMeHibie 6€3 TPOBeJcHHA 3aHOBO BCEX BOCHMA
TPY10EMKHX  BBIUMC/IEHNH  TTO3BOJACT  MCCIE/0BATENIO  BKIIOYATD
B UHCJIO He3aBMCHMBIX HEPeMCHHBIX OOJee IUIMPOKHA KPYT' BeJIHUHH,
YeM TOT, KOTOPBLIH BMOCIEICTBHHM yHACTCA HCIONB30BATh B ypaBHe-
iy perpeccuu. Ilaparpad 5, mpexkje AaBaBIUMit MepeueHb Tab.HLL,
NpHMEHsIeMBbIX [PH OneHKe CYIIECTBEHHOCTH, Telepb OTBEJEH A1
CTPaBKH HCTOPHYECKOro Xapakrepa 00 aBTOpax, paspabaThiBaBIIHX
BOMpoc o JIOrnyeckofl OCHOBE CTATHCTHYECKHX BBIBOJOB.

B mecrom uznannm npumep 15.1 maparpada 22 3HaKOMHMT ¢ Ho-
BBIM KPHTepHEeM OJMHOPOJHOCTH NPU NOCIe0BATENbHOM MEOTOKPATHOM
Mojapasne/endd JaHHbIX Ha rpynfbl. B s3T1oM e M3naHuu 6§ma pac-
CMOTpeHa «opmysa Y3pkuura H XOTeJVIHHTa /IS BBIGOPOYHON
OLIMOKM 3HAYeHHH 3aBHCHMON IepeMeHHOH, BBIUMCJACHHBIX 10 ypaBHe-
HUIO perpeccun. B naparpade 29.2 nano npumenenue cnocofa mocde-
L0BATE/IBHOrO CYMMEPOBAHUS K BEIUHCJAEHHIO MTOJHMHOMOB,

Io coBery noxropa B. 3. lemunra s pacmupua Tab.1uiy 2, BKIIO-
HB B Hee ypoBexb cymectBenHoctd 0,1 npouenta. Takue BLICOKHE
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YPOBHH CYIIECTBEHHOCTH HYXKHbI, KOIIA CJIeyeT CAJIaTh BHIGOp Of-
HOTO M3 HECKOJNbKAX KDHTEDHeB, KOTOPHIe QAPUOPHO OIHU3KA Apyr
K JIPYTY.

Caentyer orMeTHTh B2 HauGoJee BAXKHBIX M3MEHCHHS, BK/IOUEH-
HBIC B Ce/ibMOe H3aaHue. Bo-mepBhIX, B naparpage 27 nano BBeneHHe
B OOIYIO TEOPHIO OPTOrOHANBHEIX TTOJHHOMOB Ha OCHOBE OPTOTOHAJb-
HBIX CDaBHEHUH MexAy HaOMIOMeHUAMH, TaK KaK 3TOT MOMXOM K yKa-
3aHHOM TEOPHMH AJs MHOIHX HOC/IeAoBaTeseil Kaykercs Gosee JOCTYII-
HEIM. B 3TOM ciyuae nomyyaercst Gosee npocTas apugMeTHYeCKas KOH-
CTPYKIHs, NMoAnaomascs o000IICHHI0 NIPH TOMOIUM HE CTOMb CJIOXK-
HBIX anreGpanyeckux BhipaxkeHul. B nacrosuiee Bpems B «Cratucruye-
CKHX TaG/IMIaX» NaHbl PAJB HE3aBACHMBIX CPABHEHHH BILVIOTH /10 IATOI
creneHd. Bo-Brophix, B 310 W3ganue ObLT jpoGaBien maparpad 49.2,
AAIOIHH Mpe/ICTaBIeHHe O HOBOM M BAXKHOM HCIIONL3OBAHHH COBOKYII-
HOCTH [0Ka3aTeslell JJIsl MOCTPOEHHs TIO HIM HAHJyuInell JHCKDHMH-
HaHTHOH QyHxkuuu. s 3Tolo ciyuas moka HafiieHsl TOJBKO TIpH-
G/IMXKeHHBI® KPUTEPHH CYLIECTBEHHOCTH, W AAHHBIH BOIIPOC MOJJIEMHUT
AanpHedieny usyuennio. Hajo cxasats, yto npeacrasasercst mpocto
YAHBHTEJbHBIM pa3Hoo0pasHe Tex npolieM, KOTOpBIE paspelualoTcs
IIPU MOMOIIM 3TOrO METOA.

B nesitoM uanamuu HOBwit maparpad maer KpUTepui OJHOPOA-
HOCTH HaOJIOeHNH, TIOJTyYeHHBIX U3 PA3HBIX UCTOUHHKOB, 3TOT BOIpOC
(paKTHUECKH M JIOPHYECKH sBJAETCA JONOJHEHHCM K ONUCAHHBIM B
OpeABIAyIIHX rHaparpadax MeTofiaM OOBeARHEeHHS He3aBUCHMBIX
AQHHBIX. B 1ecfiITOM HM3/laHUM DACIPOCTPAHEHO IpUMEHEHHe KpHTe-
pus { Ha Clyyail OnpenesieHus JOBEPUTCABHBIX MNpPENeJOB /s OTHO-
LICHHs CPelHUX WM KO3 OUIMEHTOB perpeccHn (maparpad 26.2).

[IpHHIMIIEL 9KCIIEPHMEHTHPOBAINS, U3J0KEHHbIC B psne maparpa-
¢oB raaser VIII, nausl B cTOJBL KpaTKOM BHIE, YTO MO 3TOMY U3JI0-
KCHHIO HEJb351 COCTABUTb IIOJHOIO MPCACTABICHHA O CAMOM Tpej-
METe; 3TOT BOIPOC PaccCMOTPel TOJMBKO C V3KO CTATHCTHUECKOH
TOUKH 3pEHHs, TaK KaK €ro moJpobHOe H3JIO0KeHHe AaHO B APYroif
CNEUMANbHOH KHUre aBTopa «IliaHupoBaHue ONBITOB» (M3 OutiBep
u Bofin, 1935, 1937, 1942 u 1946 rr.). TouHo Tak xe ONyBIHKOBaHbI
B BHAE OTACJIBLHOH KHUrM «CTaTHCTHYECKHe TaGJHIE (H3A. Ounugep
n boitn, 1938, 1943 u 1946 rr.) Te TaG.imug, KOTOpHIC JaHLl B Ha-
CTOAILeH KHHTe, C PACOETHHEHHEM K HHM HEKOTOPHIX APYIHX TaGIHuIl,
peAHA3HAUEHHBIX VIS PA3JHYHBIX CTATHCTHYECKHX Ilesel, H B CONpO-
BOKICHUH NIpUMEPOB HMX MpuMenenwus. bmaromaps stwv asym myo6-
JUKALNAM HMEETCS BO3MOKHOCTH HE YBEJHUUBATH 00BEMA KHMIH
710 pasMepa, KOTOPLIH 3aTPYIHUI Ohl €€ HCIIOJb30BAHUE B KAYECTBE
IEJIOr0 ¥ KOMIAKTHOrO Kypca. YUnraTe/b MOXKeT OhIThb YBEpeH, uto H
STH KIIMI'HM BIOJIHE. IJI1 HEro AOCTYNHBL CJlelyeT OTMETHTb, UTO HO-
Mepa naparpados, Tabaun ¥ NPHMEPOB NPH BKJIIOYCHHH HOBOIO Ma-
Te€pHana He MEHSJTUCh, TAK YTO CCBUIKM Ha HHX, HO OTHIO/Ab He Ha
CTPAHHIBL, OCTAWOTCA B CuJde, K KaKOoMy OBl HM3MANHIO OHM He OTHO-
CHJIACH.

OTHEJ CEIEKUHH, KAMBPH]IJK.

TF'’TABA ITEPBASI

BBEOEHUE

1. Tlpeamer craTHCTHKH

Crartucrusa, KaK 11ayKa, sBIAeTcs OJHHM U3 PasjeJoB MpHKIaj-
HOH MareMaTHK{ ¥ ee MOXKHO paccMaTpUBaTh KaK MaTeMaTHKY, NpH-
MEHAEMY1O [IPH Pas3paboTKe pe3yJabTATOB MACCOBOIO HAGJI0NEHUS.
B crarucruKe, KaK ¥ B JPYIHX MaTeMaTHUeCKMX HayKax, ofHa M Ta
Ke GopMysna B OJAMHAKOBOH Mepe OTHOCHDCS K CAMBIM Da3HUHBIM
MarepHalIbHbIM OObeKTaM. B Hell MBI nMeeM jeso ¢ aGCTpaKTHHIMMU
NPEACTABJIEHHAMN OTHOCHTENBHO 3THX OOBEKTOB, TaK KaK IIpH pas-
padoTKC MATeMATHYECKUX OCHOB 3TOH HAYKH NPHXOAUTCH OTBICKATHCS
OT MHOTHX CTOPOH H3y4yaemono Marepuasa. B ¢Bsa3u € 3TMM MbI CHa-
Ha/Ja pacoMOTPUM IIPeAMET CTATHCTHKH B CaMoM o0IeM BHIE H C
TPeX PasJHMYHLIX TOUEK 3peHHs, a jajee B Gojlee CTPOrofi MaTeMaTH-
“eCKOH (popMe TMOKaXkeM, YTO MMEHHO 3TH TIIEL 1po6JeM BCTPeyanTes
BO BCEX OTACMBHHIX C/yyasx. CTATHCTHKY MOMKHO pPaccMaTpHBATh Kak:
1) yuenne o cosokynnoctax, 2) yueune o sapuayuy w 3) yueHme
0 MCTOAAX npusedenuss OQHHLIX K KOMRAKTHOL opue.

C/10BO «CTaTHCTHKA» B IPSIMOM CMBICJe O3HAUYAET YUYGHHE O Ha-
polloHaceNeHHH, 00 BEIHHEHHOM B HEKOTOPYIO MOJHTHYECKYIO eUHHILY.
OZxHaKo CTaTHCTHYECKHE METO/bI, COGCTBOHHO TOBOPS, HMEIOT A0 He
C CaMHMH COBOKYNHOCTAMHM JIOACH M He C COUMAJBLHBIMH IPYINaMu,
TaK KaK B JEHCTBHUTEJBHOCTH Y HAC HMKOI/A He ObIBAeT JAHHBIX, [10J-
HOCTBIO ¥ BO BCEX OTHOIUEHMAX XAPAKTePH3YIOIIHX UEJI0BeKa, B pe-
3yJblare yero IoJjiydacMas HaMM COBOKYIHOCTBH BCerja SBJSETCH B
KaKoH-To Mepe aGerpaktHoil. EcsM MBI, TIOJ0KHM, HMeeyM JdauHble
0 pocte 10 000 pekpyToB, TO 3TO CKOpEe BCEro COBOKYIIHOCTH POCTOB,
4 He COBOKYNHOCTBL pekpyToB. Ho Bmecre ¢ Tem, craTmcrHka Bee e
H3yuaeT COBOKWIHOCTH HJIH OOBEAMHEHHS O00BeKTOB, HO OTHIONL HE
UTAe/blble HHANBHAYAJLHOCTH. HayuHble TeOpHH, KOTOPHIE HMEIT
A€o ¢ GosbliMMH arperaraMi oObEKTOB M He PacoMarpHBAlOT CBOM-
CTBa OT/e/IbHBIX 0OBEKTOB B HX H30JHPOBAHHOM BHJE, KaK, HATIPEMED,
KHHETHUeCKAA TeOpHsT I'a30B, TEOPUS CEJEKIHH WM XHUMHUECKad Teo-
Pist nefictBus mace, no CyILeCTBY, OCHOBAHBI HA CTATHCTHHECKON ap-
FYMCHTAUMM M OOBIYHO BMNAJAIOT B OMHGKH, KAK TO.JIbKO OCTABJSIOT
2Ty nosuiio. 1o 0COGeHHO OTUETVIMBO BHAHO HA TIPHMCPE COBpeMeH-
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HOX KBaHTOBOH TeopuH. CTraTHCTHueCKHe METOMB SBISIOTCS cyle-
CTBEHHBIM 3JIEMCHTOM B COLMAJIBHBIX HAYKAX M B OCHOBHOM HMEHHO
C TIOMOIILBIO 3THX METOMOB COLHAJbHBIE YUEHUS] MOTYT NOAHATHCH N0
VPOBHSI HAYK. JTa 3aBHCUMOCTD COIHAJIBHLIX HayK OT CTaTHCTHYECKUX
METOJIOB CJIYKHT, BUYACTHOCTH, HCTOUHHKOM TOTO HelpaBHJIbHOTO npej-
CTaBJIeHHS, YTO OYJATO OBl CPATUCTHKA SIBJISACTCH BETBBIO IKOHOMUKH,
TOTa KaK (aKTHYeCKH CTATHCTHUYECKHE METOMABI CTOJIb K& TeCHO CBS-
3aHBl € 00PaGOTKON 3KOHOMHYECKHX AAHHBIX, KAK C GHOJOTHYECKHMH
H ADYTUMH HayYHLIMH DEe3YJLTaTaMHU.

IlpencraBnenre o COBOKyTHOCTH NpUMEHAMO He TOJbKO K cofpa-
HHIO XKUBBIX HJIH TIPOCTO MaTepHaJIBHBIX 06BEeKTOB, HO HMeeT H GoJee
WMpoKoe ucroskoBanue. Ecain Takoe Habmozenye, Kak HaMepeHHe Ka-
KOro-uGo mpeaMera, GYAET [OBTOPEHO OIPEIEICHHOE UHCTO pas,
TO 3Ta Macca pesy/nbTaTOB TakKxke OYJAeT COCTABJSATb COBOKYIIHOCTB
u3MepeHui, COBOKYNIHOCTH 3TOro poja SBJISIOTCH TPeMETOM OTAENb-
TOTO Y4CHUHA, HA3HIBAGMOr0O Teopuet; OuUbOK, — OHOTO U3 CTapeHINX
H HapboJee M3YUYEHHBIX PA3/€JOB CTATHCTHKH. [10M06HO TOMY, KakK
OIHO HAOJIONEHHE MOMKET PacCMaTPHBATHCH B KAUECTBe OTACIBHOMN
CMHALBl COBOKYTIHOCTH, & €r0 MOBTOPeHHEe — Kak 06pasosaHue COBO-
KYIHOCTH, TOYHO TaK XK€ pPe3yJbTaT HeKOTOPOT'O OCYLIECTBJIEHHOTO K-
CIICPHMEHTA MOXKET DacCMATPHBATHCA KAK ONHH M3 BO3MOXKHBIX pe-
3y/IbTATOB, OTHOCSIIMXCS K COBOKYIHOCTH TaKHX IKONEPAMEHTOB. Cy-
IECTBYIOMHUI MOJIe3HbIH OObYAN [OBTOPEHHS SKCIEPUMEHTOB HIH
pOBENGHHS [OBTOPHBIX HAC/IONEHUH yKa3BIBAeT Ha TOT, XOTH U He
BCEr/la BIIOJIHE OCO3HAHHBIH, (PAKT, UTO NpeIMETOM HAIUero U3yuyeHHs
B IAHHOM CcJy4de ABJSACTCH He OTAE/]bHLIA Pe3y/bTaT, 4 COBOKYIIHOCTD
BO3MOXKHOCTEH, KOTOPYIO M Penpe3eHTHPYIOT HALIH SKCIICPUMEHTH HJIH
Habarofennsi. BrlunceHne Takux CTATHCTHYECKHIX rmroKasareJie, Kax
CpeliHHe BCJUYMHBI M CPeJHHE KBaAPATHYCCKHe OIIHUGKH, SBJSETCH
NIepBBIM 1UAroM MPU [OJYYeHHH HEKOTOPHIX CBEAeHMH O Takofi COBO-
KYIIHOCTH,

Onpenenenne CraTHCTHKH, KaK yueHus o Bapualul, BIIOJHC
ECTECTBCHHO BBITEKACT M3 ONpeJeJieHAs] CTATHCTHKH, KaK HAYKH O CO-
BOKYIIHOCTSIX; COBOKYHNHOCTH OGBEKTOB, KOTOPBIE IIOJHOCTBIO U BO
BCEX OTHOLICHHMAX HJCHTHYHLI MeKAy coGof, MoKeT GHLITL OmMcana
ICIHKOM, €cid laTh ONHCaHHE €IMHHYHOIO ee WieHa W yKa3aTbh UYHC-
JICHHOCTD BCEX 3THX 4/IeHOB. COBOKYIHOCTH, KOTOPHIE SIBJAIOTES OPej-
METOM CTATHCTHYECKOTrO M3yUeHHs, BCETAA XapaKTePHLI TeM, YTO OHu
M3MEHYMBLI B OJUHOM MJI HECKOJBKMX OTHOIIEHHSIX. DTHM yTBepKJe-
HHEM, 4TO CTATHCTHKA M3YYaeT BAPHALMIO, MOAYEPKHBACTCH CYIIe-
CTBEHHOE pas3jiMuMe MeXJy LeJsIMH COBPeMEHHON CTATHCTHKH W 3a-
JlavaMy ee npenecTBeHHUIUb. Jl0 HeZABHEro BPeMEHH MHOTHe BH/I-
HBIC MCCJIENOBATENH B 3TOH OOJACTM He BHAENM HHKAKOH HHOH 3a-
Ala4H, KpOMe MPOCTOro O6'beJUHEHHS W yCePEeAHEHHs CTaTHCTHUECKHX
HaumbiX. Bapuamnums, msaatas cama mo cebe, He GObLia peMeTOM
U3YdCHHUSA, B Ha Hee CMOTPesIH PasBe TOJBKO KaK Ha J0cajHoe o6-
CTOATEJIBCTBO, NPUBOASALIEE K CHHXKCHHIO TOYHOCTH CpejHel Bess-
unnbl. Hanpumep, kpusas ommn6ok cpenHell B BLIGOPKAX M3 HOPMAJb-
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¢ COBOKYIHOCTH M3BECTHA yXKe CTOJIETHE, a TaKas XKe KpuBas A
Hot ro KBa/PaTHUECKOTO OTKJIOHEHHS CTasa HPeJMEeTOM HCCJIeloBa-
Ny eﬂHe%Ko ¢ 1915 . C coBpeMeHHOH TOUKH 3PEHUS U3YUEHHUE NPHUHH
e TOI;I/IBOCTI/I JI06OA NepeMeHHOH BeJMUMHBI, HauMHAs C YpoxKail-
H‘ﬂgf: [UIEHUIBl H KOHUasl HHTEJJIEKTOM YeJsIoBeKa, AOJKHO NPOH3BO-
HI(/)ITI)CH Ha OCHOBE H3MEPEHMS M aHaJM3a BapMallMu, KoTopas H caMa
ﬁo cefe mMeeT ‘OOJBIIOE 3HaUCHHE.

Vuenue O BAPUANMH TPUBOAMT HEMOCPEJACTBEHHO K KOHuEH-
Wil pacnpedeienus ducaenrocTell. ITH paclpefe/eHuss MOTYT OLITh
pasaHYHOTO BH1A; UHCIO KJIaCCOB, [0 KOTOPBHIM PaclpefcaeHa HeKo-
Topasi COBOKYTHOCTD, MOXKeT OBITh KOHEYHBIM HJIH 6eCcKoHeuHo 6oJIb-
1IHM; TIPH KOJTHUECTBEHHOH MEPCMEHHOR MHTEpBAJL STHX KJIaCCOB MO-
ryT OBITh KOHEUHLIMH HJIM OECKOHEUHO MaJibiMH. B npocrefimem us
BO3MOXHBIX €/1y4aeB, KOI'la HUMeeTCsl TObKO JBa KJacca, Kak HampH-
Mep MYKCKOH H XKEHCKHH 1ol HOBOPOZKICHHOTO, paclpee/eHue npo-
cro onpeie/sieTcd TOH MPoIopLuell, B KOTOPOH BCTPEYAIOTCS UJIEHH,
NpuHajIekalie K ToMy ¥ 1pyroMy Kiaccy. Hanpumep, ycranosmeHo,
yTo BCTpedaercs npuMepHo 519% poxpenuit Manpuukos U 49% pox-
Jenn#i neBoyek. B Apyrux ciayuasx H3MEHUHBOCTH MOMKET OHITH mpe-
PBHIBHOH TIPU HEOTIpeJ/leJIeHHOM 3apaHee YHCJIE KJIaCCOB, KaK HAPHMED
[py y4eTe KoJuuecTsa JeTedl B PaB/IHUHBIX COMbSIX; 3/1eCh pacupeje-
JgeHue Oyner onpeneJaTbcs yucaom cemedt ¢ 0, 1, 2,.... nerbmy,
YHUCJIO K€ KJaCCOB B ITOM CJyuyae JOMKHO ObIThb TAKUM, YUTOOLI ObLIH
BRKJIOUCHBl U CaMble GOJblIMe CeMbH. BappHpylolas seluunHa (Ha}-
[puMep, YHCI0 JeTell B CeMbe) HA3LIBAETCS CAYHALIHOL nepemenrol,
pacmpesesiehie YHCNOHHOCTEH XApAKTEPU3YET, KAK YACTO CiyuaitHas
fiepeMeHHas NpUHAMaeT KaKAoe M3 BO3MOKHBIX CBOUX 3Hauenuil. Ha-
KOHell, B psAe CAyyaep CjayuaiiHas mepeMeHHas (HampuMep, pocT
Ye 10BeKa) MOXKET IpHHEMAaTh JIO6GHE NPOMEXKYTOUHBIC 3HAUCHHS
BHYTPH HHTepBasa ee papbUpOBaHUs; Takas ciaydaiiHas nepeMeHHas
11a3bIBaeTCA 'HEIPEPEIBHOH; COOTBETCTBYIOUISe paclpeeseHne YHCIeH-
HoCTe# MOXKeT OBIThb BHIDAXKEHO B (hOpMe MAaTeMaTUUeCKOH (GyHKUUU
CAy4alHOH rnepeMeHHOH, IPUYEM BO3MOMKHBI ABa CIIyuas: 1) onpepe-
Jenne Tol JoJM BCell COBOKYMNHOCTH, B KOTOPOH Cayuaiinasl nmepeMeH-
Hasi MMeeT 3HAYCHHS MeHBIINE, YeM HEKOTOpas 3ajaHHas BeJHYMHA,
i 2) yCTaHOBJEHHE NPH [OMOIIH MATeMAaTHYECKOIo AH@)ﬂ)epeHuero-
BaHHsl QYHKUMM pacnpeseseHdst TOH (GeCKOUEUHO MAaJol) JOJH CO-
BOKYIHOCTH, KOTOPAsi COOTBETCTBYET HEKOTOPOMY 660KOH€‘1‘H9 MaJoMYV
3JEMeHTY B UHTepPBaJe HM3MeHeHHS CJayuaiiHoil mepeMeHHOMH.

Ipeacrasienne o pacupeieseHdd YHCJAEHHOCTeH B OJMHAKOBOH
Mepe IpHMeHHMQ Kak B CJyyde, KOrJa OHO OTHOCHTCS K COBOKYIIHO-
CTAM, OTPAaHMYEHHBIM 110 CBOeMy 00beMY, TaK M K OECKOHCYHBIM CO-
BOKYTHOCTAM, HO CJy4ad, OTHOCSIMECS K 3TOMY NOCIEIHEMY BHILY
pacnpenenenuii, numeloT GoJiee BaxkHOE 3HAaueHHe. KOHeyHasi COBOKyI-
‘HOCTb MOKeT GBITH NOAPA3AC/eHa TOJBKO HA HECKOJIbKO OMpaHHYEeH-
HBIX YacTe#l W He MOXKET BHIPaxKaTh COOOH HeNpepbIBHYIO H3MEHYH-
BOCTb. KpoMe TOro, B GOJBLIMHCTBE CJIy4aeB TOJBKO GeCKOHeuHast
COBOKYIIHOCTb MOKET TOYHO OTPA3UTH BCIO MAaccy NoMJIexamux Ha-
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IeMy M3yYyeHHIO BO3MOXKHOCTedH. (PakThueckue Ke HaGJIONGHHS,
4ICI0 KOTOPBIX BCETa ABJISETCS KOHEYHBIM, OYAYT B 3TOM Cilyuae
{IpeTCTaBIATL COOOH TOJIBKO BBIGOPKY U3 3TOH MAacChl BO3MOXKIIOCTEL.
Pacnpenenende GeCKoHeUHOMH COBOKYITHOCTH ONPC/IESIET 01 COBOKYII-
1IOCTH, OTHOCSINMECH K OTAE/IBHBIM KJacCaM, NPHUYeM B 3TOM CJaydae
MOXKeT ObITB: 1) KOHeyHOe YMCIO AOJeH, COCTABJAIONUX eIMHHMILY,
KaK 3TO, HANpUMEp, HMEeT MeCTO B PACIPEACHSHHN YHC/JIOHHOCTEH MO
Menpnemo, 2) GeckoHewHbIl PAJ KOHEUHBIX AOJEH, COCTABJSIONIAX
SJUIHUIY ¥ 3) MaTeMarHuyecKas (YHKIHUs, ONPeACasIOmAs AOIIO Ie-
JIOTO /I KaXKJOro M3 OEeCKOHEYHO MaJjIBbIX 3/JeMEHTOB, Hd KOTOpbIe
MOXKET OBITh pasfesieHa 06JacTb M3MEHEHHs CJyuaiiHoil MepeMenHOf.
Nocnemuuit ciyvait Moxer GLITH NpEACTABJIEH B BHJE KpHUBOH pac-
npelesiens; AJd ee NOCTPOEHHSA 3HAYCHHS MepeMeHHOH OTKJIAIbl-
RAIOTCA [0 TOPHU3OHTAJBLHOH OCH, 4 OTHOCHTEJBHBLIE YaCTOTHI — IO
BEPTHKA/IBHON OCH. J0/11 COBOKYIHOCTH, COOTBETCTBYIOIIAs OHpese-
JIGHHOMY HMHTEpBAJy H3MEHeHHs CJAy4YalHOH BeNHYMHBI, Oylaer mpej-
CTaB/ICHA TIOIAABIO KPUBOH, ONHpalollefics Ha JaHHBI OTPe3oK
FOpU3OHTaNbHON ocH. CJeflyeT 3aMeTHTh, YTO 3TH NOJIOXKEHHUS, OTHO-
CANIMECT K KPUBLIM PACIPEACJCHUA, NPHIOKHMEBI TOJBKO K TaKHM
GeCKOHEYHbIM COBOKYMHOCTSM, HepeMenHas BeJHYHHa KOTOPHIX H3Me-
Hs€TCs HernpepbIBHO.

HMayuenne Bapuanmu He CBOIUTCA TONBKO K TIPOCTOMY H3Mepe-
HHIO e€ pa3Mepa, HO BKJouaeT B cebsi M mpobJeMbl KaueCTBEHHOro
XapakTepa, OTHOCAmHMEeCd K THUINaM ¥ GhopMaM M3MEHUHBOCTH, Bovib-
loe 3HaYeHHe WUMeEeT yuelHe o COBMECTHOH BapHalMH JBYX HJIH
“OOJIBLIEro yMCIA TePeMeHHBIX. JTO yueHHe, BO3HHKIIEE H3 paGoT
Fanbrona m Iupcona, H3BCCTHO MO HA3BAHHEM TEODHU KOPPeAyul,
HO ero ¢JefoBaso Obl 60Jee TOUHO HA3BATh yUYeHHEM O COMPSKCHHOM
BapHalHy,

Tpernii acrexrt, B KOTOPOM CJIefyeT pacoMaTpHBATh 3314y CTa-
THCTHKH, O0YCJIOBJIGH TeM OGCTOSITEIbCTBOM, YTO HA TPAKTHKE BCETIA
BO3HHKACT HEOGXOAMMOCTL CBCCTH IePBOHAYAJBHYI0 MacCy JaHHBIX
K HeOGOJBIIOMY 4YHCIy MMOKaszaTeteil. Beaxuil uccienoBaresn, KOTO-
Bl IPOBOAMI CHCTOMATHYECKHUE [ OOLIUPHBIE HAGMIONCHHS, BePOSTHO,
3HAKOM C HaCTOHUUBOHA HEOOXOMAMMOCTBIO TPUBECTH CBOW Pe3yJbTaThl
K KOMIaKTHO# 1 ynoOHoi ¢opme. HuKakoll uesoBeyeckuit yM e crio-
cO0GeH BMECTHTDL B cefsl BCe COjAepKaHue 60/ee HIH MeHee 3HAUUTE/b-
HOrO KOJIMYeCTBA YMCJOBHIX AaHHBIX. [TosToMy MBI Bcerna cTpemumcs
K TOMY, YTOGBI OTPA3UTH B OTHOCUTENBLHO HEGOJIBIIOM YHCJIE CBOJHBIX
nokKasareseil nanbojee BaXKHYIO M CyLIECTBEHHYIO HH(OpPMANHIO, CO-
AepKallyocs B AaHHOR macce Habmonenuil. Bee sto sBnserca mpo-
CTOH NPaKTHUeCKOH HEOGXOMUMOCTBIO W TEOPUS CTATHUCTHKH C 3THM
OJIKHA CYHTAThCA. B HEKOTOPBIX CJYYasiX NMpefCcTaBIgeTCa BOIMOK-
HBEIM MCUEPTATh TIPH IIOMOINM OJHOTO HJIH HeGOJIbIIOTO YHCJIa oKasa-
Teslel BCIO HH(POpMANHMIo, COAEpXKALLYIOCS B HaOJIONeHHAX, HO, Kak
NpaBUJIO, HCCIC/AOBATEIA HHTEPECYIOT TOJBKO OCHOBHBIE Pe3YJbLTATHI,
KOTOPBIM ¥ HaJJIEXKHT NPHAATH NPOCTYI0 YHCIOBYIO (OpMY, CI1OCOG-
HYI0 OCBETHTL CTOSIIIME Nepe]l Hce/ieloBaTeseM BOMpock. Yueso Hesa-
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sucHMBIX (DAKTOB, ~COJACPIKAIIXCA B NEPBOHAYALHBIX  AAHHBIX,
oGLIYHO NOPA3L0 GoJIbIIE KOJHYeCTna Tex (bakTos, KoTOpLle 3aCITyKH-
RalOT BHHMAHHUS, H, CJIENOBATENBHO, O60JbIIas YacTh CBeJIeH I, 3aK/I0-
yeHHBIX BO BCEM ob6beMe (baxfmqe'cxmx HaO6J/IIOeHHH, SIBJSETCS BTOPO-
cTeneHHoi M HeCYL1eCTBEHHOHU. [ToaTOoMy mpolece CTAaTHCTHYSCKODO HC-
cTenoBalHs HMEeT LeJIblo HCK/IIOUHTD 3Ty BTOPOCTENeHHYIo nHdopMa-
[0 H BBIBHTb OCHOBHBIE I CYIICCTBEHHBle CBCIEHHs, HMelomiecs

B HAGJIOJEHHSX.

2. O6WHUIA MeTo, ONpe/eseHHe CBOJHBIX NMOKa3areseil — CTATHCTHK

Pasz/uune Mexay TOU vupopmanuel, koropas Ha3saHa BTOPOCTe-
negHOH, ¥ OCHOBHOH HH(opMaiyel, cocrouT B cieayloueMm. Jaxe
B NPOCTEHIINX CJAYYasiX CTATHCTHYECKOrO HCCHAENOBAHHS HaGJI0IeH s
(uay psiibl HAO/MIONEHHI), ¢ KOTOPEIMH MBI MMeeM JeJIo, PacoMaTpH-
BAlOTCS B KaueCTBE BBIOOPKH U3 HEKOTOPOH T'MIOTETHYECKOH COBOKYII-
HOCTH TaKHX K€ HaOJIIOLeHUH, BOSMOXKHBIX NPH COXPaHeHHH JAHHBIX
VCI0BHH. Pacrnpefesenne Takoil COBOKYIMHOCTH MOXKeT GbITb BhHIpa-
JKEHO B BHJE HEKOTOPODO MAaTeMaTHYecKoro 3akoHa, (hopMysa KOTo-
DOTO COLEPKHUT B cebe ompesesentoe, 00bIYHO HeGOMBILIO., YHCIO 1a-
PAMETPO8, WJIH «KOHCTAHT», IDTH NapaMeTphl sBJAIOTCH XapakTepH-
CTHKAMH JIAHHOTO TeHepaJsbHOTO pacupeaesenus. Ecian Obl MBI 3HaAIH
TOUHBIE 3HAYEHHs IapaMeTPOB pacrpefeeHds, TO TeM CaMBIM HaM
ObLI0 OBl H3BECTHO BCe (M AaxKe 0ojiee 9TOTO), UTO HAM MOXKET COOG-
IHTh Ji06asi BbIGOpKa M3 3TOH COBOKynHoCTH. PaxkTHUeCKH MBI He
HMeeM BO3MOXKHOCTH ONPefe/UTb 3TH TIapaMeTPnl TOYHO, 'HO MBI MO-
XKeM [POU3BECTH UX NPHUOIUKEHHYIO OoleHKYy. Taxue OLeHKH, Has3bl-
BAaeMBIE CTATUCTUKAMU, ONIPeesIOTCs, KOHEUNo, 0 BHIOOPOYHblM JaH-~
IILIM K4K HEKOTOpble CBOAHBIE NOKasaTead. Eciu MBI yCTAHOBHM Ma-
TEeMATH4YECKYI0 (DOPMY pacnpeieseHusi, COOTBETCTBYIOLICTO HALIKM
HaOMOeIMAM, ¥ Ha OCHOBE 3THX NOCJEIHUX BLIYHCAMM HAUIYYIIHE
13 BOSMOXKHHIX OLQEHOK JJI HCKOMBIX [apaMeTpoB, TO OYCBHUIHO,
OCTalomMecs IMocde 3TOrc JaHHBIE COAepKAT B ceGe HeMHOIO MJi
‘1aXKe He COepIKAT HHYETO U3 TOro, YTO OIH MONIH GBI CBEPX 3TOro
coo0myiTh HaM O TeHepadbHOH COBOKYMHOCTH. Takim 06pa3oM, ¢ Mo-
MOMIBIO 3THX OUEHOK Mbl H3BJeKaeMm U3 HAGJMIOAeHUH BCIO OCHOBHYIO
H CYmEeCTBeHIYI0 HHMOPMAUMIO OTHOCHTEIBHO 3TOi COBOKYMHOCTH.

3naueHue NMoxOGHOrO pofia OLEHOK B GOLUIOH Mepe YBeJHUH-
BACTCHA, eCJIM MBI CMOXKEM ONPEJENHTh HNPUPOLY U pasMep OUIHGOK,
KOTODBIMH OHHM COMpOBOXKHAAOTCA. B Tex <Cayyasx, KOrja HMeercs
BO3MOXKHOCTL OCHOBLIBATBECA Ha MareMaTH4eckodl (opve reHepaJb-
HOH COBOKYNHOCTH, YKa3aHHAs 3aaua ofpeJesieHus OIHBOK OUeHKH
CBOIMTCA POCTO K MaTeMATHYECKOMY BBLIBOJY M3 3TOH (OPMBI 3aKO-
Ha pacnpenesiennsi KaxIo# U3 TAKUX CTATHCTHK. DTOT TUN CTATHCTH-
CCKMX 3ajau, KOTOPHH elle Jlo Hejapllero BPeMEHH ocTaBatcs 6e3
BHUHMaHHUA, ABJIAETCS OCHOBOH JUISl CO3/aHHUS KDHTEpPHEB CYIeCTBEH-
H1OCTH, NO3BOJIAIOLINX YCTAHCBHTB, COOTBETCTBYIOT WJIM HE COOTBET-
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CTBYIOT HaGJiI0JIeHHble JaHHble HEeKOTOPOH olpeleseHHOH TrHmoTese,
YacTHbIM CHyuaeM SBJsSETCs 3ajaya, B KOTOPOH HEOOXOJHMO yCra-
HOBMTD 4JIeKBATHOCTD THIIOTETHYeCKON (OpMBl TeHepasbHON COBOKYII-
HOCTH H HaGJ10JeHHBIX pe3yJbTaToB.

M3 cka3aHHOTO CJeAYeT, uTO 3aKayd, BO3HUKAWOLIME B CBA3H
C aHaJHM30M pe3yJbTaTOB HAGJIOJAEHHH, MOXKHO NOJPa3ie/]uTb Ha TPU
THIIA.

1. Tlpobnema cneyugurayuu, KoTopasi COCTOMT B BEIGOpe MaTeMa-
THYECKOH (POPMBI TeHepasbHON COBOKYITHOCTH.

2. ITocaie Toro, Kax 3amaua crneud(PUKANUH pelleHa, BO3HHKAET
npo6nema oyenxy. OHa 3aKIIOUACTCS B TOM, UTO CJEYeT YCTaHOBHTH
Croco0 BLIYHCJIEHHs 110 NAHHOH BBIOOPKe CTATHCTHKH, TIPUTOJHOH AJIs
OLeHKH HeH3BECTHOTO: TapameTpa reHepalsbHOH COBOKYTHOCTH,

3. IlpoGnema pacnpedeserus cOCTOMT B BBIBOJIe TOUHOH nMaTeMa-
THYeCKOH (OpMBI paclipesie/ieHHs HalluX OLEHOK B CAyYalHBEIX BBIGOD-
Kax U B ONpEJJNeHHM JPYTUX CTATUCTHK, NpeJHasHaYeHHbIX JJIS TIpo-
BepPKH NPUTOJAHOCTH TIPOM3BEJEHHON paHee Creuu(pHKanuu (KpUTepHH
coziacusy.

Takum of6pasoM, cTaTUCTHUecKas oOpafoTKa HEKOTOPOH MaccChl
Ha6MoNeHHH JIOTHYUECKH COePKHUT B cefe TO Ke uepelcBaHUe HHAYK-
TUBHOFO U JeIyKTHBHOIO METOAOB, KOTOpOe BooOUle CBOHCTBEHHO Ha-
yke. CHauasa cO BCeH TLIATEJBHOCTBIO (OpPMYJIHPYeTCs HeKOTOpasi
FUIOTE3d; U3 Hee JeAYKTHBHBEIM IyTeM BLIBOASATCS JOTHUECKUe CJefd-
CTBUA; 3TH CJEACTBHA CPaBHUBAIOTCA C HaAAeXKaLMMH HabJsioqe-
HusAMH. EciaM 3TH nocjlenHue HaxoAATCH B IOJHOM COOTBETCTBUH
¢ JeNYKTHBHBIMM BBIBOJaMH, TO THIIOTe3a CUMTAETCS MOATBEPIKIEH-
HOH, no KpalHell Mepe Q0 Tex HOp, oKa He OyIyT TIOJYUYGHEl HOBble
¥ GoJee TOyHBle AaHHBEE. B cBoell paGore «IlmaHupoBanue CHBITOB®
(The Design of Experiments) s man s atoM acnexre Gojee noapo6-
HOe HM3JI0XKeHHe JIOTHYECKHX OCHOB ITOCTPOeHUs 3KCIepHMEHTOB.

Hannune B TipuBefeHHOH Bbillle 00l CXeMe CTATHCTHYECKOro
HCC/IeA0BaHNsA JeAyKTHBHBIX BBIBOMOB, OTHOCAINUXCA K BBIOOpKaAM H
MOKOALIMXCA Ha JOMYUIeHHH CYIIeCTBOBaHHS reHepaJdbpHBIX COBOKYII-
HOCTeH, M3 KOTOPBIX 3TH BBIOOPKH B3AThbI, ONpeAedseT cof0odl TO 0co-
6oe [oJIo’KeHHe, KOTOpoe 3aHIMaeT B CTATHCTHKE KJACCHUeCKas Teo-
pus sepoarrocred. Eciy naHa HeKOTOpas reHepalbHas COBOKYNHOCTD,
TO Mbl HMeeM BO3MOXKHOCTD OIPEACAUTD BePOATHOCTD MOABJICHHA 1 aH-
HOIl BBIGOPKH M BMeCTe 'C 3THM BEPOSITHOCTb (eCJH 3Ta 3ajaya HUMeer
Goslee WM MeHee TPOCTOe MaTeMaTHYECKOe PelleHHe) [OSBJCHHUS
J4HHOTO 3HAYEHHS CTATHCTHKH, WCUHMCJEHHOH IO 3TOH BHIGOpKe. YKa-
3aHHas BBIle npo6JjeMa paclpefeleHUs MOXKeT DaccMaTpuBaThCd,
KaxK MPUIOKEHHe H COOTBeTCTBYIOILee Pa3BUTHE TEODHH BEPOSATHOCTEH.
M3 pacnpenenenuii, paccMaTpuBaeMbix B TEOPHH BePOSTHOCTEH, MBI
OyaeM HMeThb JAei0 ¢ GHHOMHHAJBHBIM paclpeneneHuem DepHyJuin,
C HOpMaJILHBIM pachpenesenueM Jlanaaca u pacnpefenenuem Ilyac-
coHa. B Teuenne muTeNIBHOTO mEpHOA BPEMEHH, IPHMEPHO IOJTOpa
CTOJIETHS, AGAAJHCh TIONBITKH PACHpOCTPAHHTD [OHATHE BEPOSTHOCTH
Ha oO6paTHBIH Nepexon OT mpeanosnaraeMbix (M.14 HaGJIIOJEHHBIX) BBI-
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(OPUK K COOTBETCTBYIOLIMM FeHEPAaJbHBIM COBOKYIHOCTSIM. TaKme Bbi-
BOABl OOpaTHOrO Xapakrepa OOGBIYHO BHACIAMNCH O] py6puKoi
0OPATHOLX  BEPOATHOCTEl W OBLIM OJHO BpeMs OOIIeNIPUHATBIMHE.
3/iecb HET MeCTa BXOMUTD B JIETA/H ATUTEBHON MOJEMUKH IO 3TOMY
MoBOAY; B NAHHOM W3JIOXKEeHHH OCHOB CTATHCTHYECKOH HAYKH LOCTa-
TOYHO OyJAeT NOBTOPHTH, He BAABASICh B NOAPOGHOCTH, MOIO JINYHYI0
TOURY 3PCHUHA, COCTOSULYIO B TOM, YTO TeOPHs OGDPATHOH BEPOSITHOCTH--
OCHOBaHa Ha OWHMOKe ¥ IOMKHA GBITh NOJHOCTBIO OTGpOIeHa. BeiBog,
OTHOCSAIHHCS K TCHEPaNBHON COBOKYITHOCTH, M3 KOTODPOM B3STH AMEIO-
muecss y Hac BBIOOPKH, He MOMKET GBITb Ha OCHOBE 3TOf TEOPUH BBI-
pakeH B TEPMHHAX BEPOATHOCTEH, HCKIIOUasd pasBe TPHBHAIBHBIH
Cay4ad, KOrJa caMa reHepasibHasi COBOKYIIHOCTL SIBJISETCH TAKXKE Bbl-
OOpKOil H3 CBEPXCOBOKYIHOCTH, (hopma KOTOPOH HaM M3BecTHA.

Hcnonbsyemble nasiee i HHAYKTHBHBIX BBIBOJOB KPHUTEPUH Cy-
IIECTBEHHOCTH, 0GO3HAugeMble Yepe3 ! U 2, HMeloT JApYIyIo Be!pom'-
HOCTHYIO OCHOBY, B 3HAYHMTEJBHOH CTeNeHH OTJIMYAIOLLYIOCS OT KOH-
LeTIHH OGPATHBIX BepOSTHOCTEH, W NMOSTOMY OHH OCBOGOXKIEHBI OT
Hel0CTATKOB 3TOA nocTefHeldl. DTH KDPUTEPHH I10GBOJSIOT CTPOUTD
BOPOATHOCTHBIC  CYXKASHHs OTHOCUTENBHO TeHePaNbHEIX COBOKYIIHO-
CTCH Ha OCHOBE HOBOIO M HEU3BECTHOrO KJIACCHUGCKHM aBTOPAM IOHS-
THs O BEPOATHOCTH. B oTnmume oT cyxemuil, OCHOBAMHHX HA KIac-
CHICCKOM TMOHATHH BEPOSTHOCTH, 3TH HOBHIE CYKIACHHS, CBA3AHHBIE
C NPHMEHEHHEM YKA3aHHLIX KPUTEPUEB, HA3BIBAIOTCS BLIBOJAMH, OCHO-
BAHHBIMA Ha JAOBEPUTENBHON BEPOATHOCTH.

Hcxons M3 TEOPHH OGDATHBIX BEPOATHOCTeH, ONHO BpeMs AeJajcs
HONpABU/ILHBIM BBIBOA O TOM, YTO Mbl He MOXKEM, OCHOBHIBASICH HA
A2HHOM BHIGODKe, JAEJaTh KaKHe-THGO 3aKIIOYEHHS O ‘COOTBETCTBYIO-
LICH TEHEPAJIBHON COBOKYMHOCTH, DTa TOYKA 3PEHHs TIOMHOCTBIO OT-
punala NpaBoMepHOCTb NPUMEHEHHS CTATHCTHYECKAX METONOB BO BCEX
SKCIePIMEHTA/IBHBIX HayKax. Kak Terepb yCTAHOBJIEHO, MareMaTH-
‘I6CKas KOHLEIAS BEPOSITHOCTH B GOMBIIMHCTBE C/yYaeB He Aaer
TYBCTBA YBEDEHHOCTH MJIH HEYBEDEHHOCTH B TAKHX HHJAYKTHBHBIX BhI-
BOllax, i maTeMaTHuecKas BeJHYMHA, TIPHTOHAST B JAHHOM caydae
AJ1s 0GOCHOBAHHOrO BBI6OPA H3 BCEX BOIMOMKHBIX H PasIMYHBIX TeHe-
paJIbeIX COBOKYIIHOCTEH TOH, KOTOPasi COOTBETCTBYeT HMelomielics
BEIOODKE, (haKTHYeCKH He MMeeT CBOKCTB BepOSTHOCTH. JLIs OTIHuHS
STOH BEJMYHUHBI OT BEPOSATHOCTH 5 Ha3BaN €€ «IPaBIONOA0GHeMs !
TaKk Kak ofa CJI0Ba «NPAaBAOMOAOCHE» H «BEPOSTHOCTb» B paa‘roqaop-’
HOM s3bIKe HCTIONMB3YIOTCs 63 UeTKOro WX pasrpaHHueHds AJs 06o-
SHAY€HHs, 110 CYIECTBY, ONHOTO H TOTO K€ IOHATHSL.

3. Knaccubuxauus cratucrux

Pewennst npoSaem, otsocsmmxest x pactpenesnenuamM (3TM npo6-

) ]
7eMbl MOTYT IPOCTO pacoMaTpuBaThCs KaK AedyKTHBHbIC 3aJaud U3
TeOpHH BeposiTHOCTell), AAIOT HAM BOBMOMKHOCTL HANTH KPHTepHH
! Tlparnonono6ue mop maspanmen «bYHKIHA MOIIHOCTH» HAXOLHT CRoE npH-

M
queHHe B OOHOM cCHennaJbHOM Clyuae, a MUMEHHO NpH CPaBHEHHH CBOEro PoAAa
YBCTBHTENBHOCTH PasanyYHLIX KPHTRPHER «@WHHCeTROHHOC TH
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A/ YCTAaHOBJEHHA CYLIECTBEHHOCTH TeX HJIM HHBIX CTATHCTHYECKHX
pe3y/IbTATOB H aJeKBATHOCTH DANOTETHYECKHX IeHEpaJbHbIX COBOKYI-
HOCTEH, MOJIOXKEHHBIX B OCHOBY HAllIMX BBIBOJOB, ¢ WMEIOLIMMHUCA AaH-
npiMy. Ho, KpoMe 3TOro, OHH Jal0T PpeabHylo OCHOBY AJs BHIGOpa M3
YHCJIa CTATHCTHK HauGoJee MOAXOAAINNX AJs OLEHKH HeH3BeCTHbIX I1a-
pamerpos. CTaTHCTHKH, CJIyKaline I 3TOH HesNH, MOryT OBITH MOJ-
pasjesieHbl Ha HECKOJBKO K/I4CCOB B COOTBETCTBHH € OCOOGHHOCTAMH
MX pacrpesiesieHs IpH GOJBIIAX BHIOOPKAX.

Fcan HekoTOopas CTAaTHCTHKA, HAPUMED CPEeAHss, BBIUHC/IEHA Ha
OCHOBE GOJBIIOH BHIGOPKH, TO, KK TIPABHUJIO, Mbl eif IpUIHIIeM GOJb-
UIyl0 TOYHOCTD. JIefiCTBHTENBHO, JOBOJBHO YacTo, HO OTHIOAb HE BCe-
raa, 6yJAeT BePHBIM TO TIOJIOXKEHHe, YTO eCIH HaiTH HEKOTOpOe KOJH-
YeCTBO TAKHX CTATHCTHK H CPABHUTb HX MeXKIYy COOOH, TO DA3JIHYHA
MeXIy HUMH OyIyT CTaAHOBHTBCS BCE MeHbllle W MEHpIle MO Mepe
TOrO, KaK BHIGOPKM, HAa OCHOBe KOTODHIX OHH MOJyueHbl, OYAyT Ae-
JlaThesl BCe GOJBIIMME U GOJbIINMH 110 cBoeMy oGbemy. Ilpu meorpa-
HUYGHHOM YBEJMUYEHHH Oo0beMa BBIGOPOK TaKHe CTaTHCTHKH OOBIYHO
CTpeMsITCSl K ONPENe/eHHOMY 3HAUECHHIO, XapaKTepHOMY AJs JAaHHOH
reHepasbHON COBOKYIIHOCTH, M, CJ€/10BATEJNBHO, CTAHOBATCA B CBA3D
C mapaMeTpaMH 3TOH COBOKYNHOCTH. ITosToMy, eciM Takas CTaTH-
CTHKA HCIOJb3yeTcsl A/ OUCHKH I1apaMeTpoB reHepallbHOH COBOKYII-
HOCTH, TO MMEETCS TOJNBKO OJHa (PYHKUHUs 3THX [1apaMeTpOB, KOTOpas
Ha 3aKOHHOM OCHOBAHHH MOXeET ObITh OLEHeHa NPH TOMOLIA JaHHOM
cTatucTuky. EC/IM Ke Halia cTaTUCTHKA OYAeT COOTBETCTBOBATH HEKO-
TOpOii Apyrodl (YHKIMHE I1apaMeTpoB, TO OHA Aaxe TpPH GECKOHEUHO
6oJIBIIOM 00beMe BBIGODKM He AacT NPaBHABHOTO 3HAUEHHMT HMHTepe-
cyomel pac QYHKUWHM TlapameTpoB. JeHCTBHTENBHO, B 3TOM CAyyae
oHa GYJET CTPEMHTbCH K HEKOTOPOMY Tpefey, HO 3TOT MOC/IeHHH
OTIHYAETCS OT TOH HeJH, KOTOPYIO MBI MMeeM B BuAy. Taxue CTaTH-
CTHUKM HAa3LIBAIOTCS HECOCTOATEAbHbIMU cTaTucTuxamu. VIckmoyas Te
clyyaH, KOTAA COOTBeTCTBYOLlas omMOKa KpaiHe He3HAYHTeNbHE,
KaK, HanpuMep, Tipu pseleHHH nonpasok lllenmapaa, HecoCToATeb-
Hble CTATUCTHKH He JOJIKHBEI TIPHMEHATBCA JJIs OUEHKH HEH3BECTHBIX
napaMeTpos.

C apyro#t CTOpOHBI, BCE COCTOATEAbHbIE CTATHCTIKY TI0 MEpe BO3-
pacTauns BBIGOpKH Bce Oojlee M Gosiee TPUOJNMIKAIOTCS K OnNpeaesed-
HBIM 3HAUEHHSIM MHTEPECYIOIHX HaC (QYHKIHH 1apaMeTpoB; BO BCAKOM
clydae, eCJH OHH CTPEMSATCS K HeKOTOPOMY ()HKCHPOBAHHOMY 3Haue-
HHIO, TO OHO He MOKeT OBIThb HelpaBHIBHBEIM. B Tex mpocrefiiuux cay-
yasix, ¢ KOTOPBIMH MBIl 37iech OyaemM UMETb JIeJI0, COCTOATe/IbHbIE CTa-
THCTHKH He TOJIbKO CTPeMATCS K HCTHHHOMY 3HaueHuio (QyHKIHH I1a-
paMeTpoB, HO BMeCTe C 3THM OHM HPHM BHIOOPKAX ONpeNeAeHHOro
pasMepa OyayT uMerh OIIMOKH, pacCIpe/leloHe KOTOPHIX, B CBOIO Ooye-
pens, 6yner npUGMMKATHCS K XOPOIIO H3BECTHOMY 3aKOHY pacrpeje-
JICHUS], HA3HIBAGMOMY HOPMAaJILHBIM 3aKOHOM paclpeelieHns OuboK,
wid, Gojlee TPoOCTO, HOpMmasbHbim pacnpedesequen (Gonee moapoOHO
cM. B rase 111). B aTux ycioBuax cucTeMa OWHOOK MOXKeT OHTh
oxXapakTepH3oBaHa NpPM NOMOLIM CPEAHEro KBalApaTa U3 BCeX 3THX
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omuGOK, KOTOPBIA OOBIYHO HasbiBaercss Oucnepcued. B Tex cayuasx,
¢ KOTOPHIMH MHL 37eChb GyaeM BCTpeuaThes, NPH YBEJHUCHUH OObeMa
BLIGOPOK JHMCIEPCHS YOBIBAeT OOPATHO HPONOPHHOHAJBHO pasMepy
BBIGOPKH. |

Mnorja npy OHEHKe HEKOTOPOTO NapaMeTpa, K4k HalpHMeD HeH-
Tpa pACIHpEeIeJeHNs], MOXKHO IOCTPOUTh HECKOJBKO DAasJMYHBIX CTa-
THCTHK, HalpUMep: CPeJHIO, Mefxany ¥ Ap. MoxeT cayunmtbes Tak,
Y70 BCE ITH CTATHCTHKH OYAYT B OJMHAKOBOH Mepe COCTOSTENbHBIMH
B yKa3alHOM BBIle CMBICJe H WM OyAyT TIPH GOJBIIMX BHIGOPKAX
COOTBETCTBOBATD JMCINEPCHH, H3MeHSIOmHKecs O6GpaTHO IIPOIOPHHO-
HaJbHO paaMepy Bibopkh. OnHako NMpH GOJIBLIMX BBHIGOPKAX HEKOTO-
poro (HKCHPOBAHHOTO pasMepa JuCIePCHH TaKHX CTATHCTHK OYAYT,
BoOOLIE TOBOPH, pasanyHel. [lostomy ocoGbiil mpakTHueckmit uHTepec
;1 Hac OyJeT NPe/IcTaBAaATh Gosiee Y3Kas IPyMNa CTATHCTHK, Y KOTO-
pBIX pacmpejesenye OMHOOK MO Mepe yBeJHYeHHs 06beMa BBIGOPKH
OyAeT CTPEMHUTBCA K HOPMAJBHOMY PAcIpeeseHuio, HMEIIEeMy HaH-
MEHBLIYI0 M3 BO3MOXKHBIX JHCIEPCHH. DTO NOBBOISAET HAM BBUIEJHATH
13 OOIIEH MacChl COCTOATENbHBIX CTATHCTHK KJIacC CTATHCTHK. OG-~
NAIOUAX YKA3aHHBIM BBILIE CBOHCTBOM; 3TH CTATHCTHKM HA3BIBAIOTCS
aghpexTusHbIMLL.

BBesenue 3TOro TepMHHA4 MOMKHO OGOCHOBATH TAKHM TIPUMEpOM.
Ecan nsisi 6omblioit BRIGOPKH, ckaxkem B 1000 HaG/IOfAeHHH, BbIumC-
J1eHa s(QeKTUBHAA CTATHCTHKA A M BTOpas COCTOATENbHAs CTATH-
crHka B, mMetomas aucmepcnio B 1Ba pasa GoablyIo, ueM y A, 10
x0T B m ABAserca craTuCTHKOMN, BrosdHe IIPUTOJTHOR AJIs OH,é‘HKH’
[ICKOMOT0 MapaMeTpa, BCe JKe OHA B OTHOIIEHHMH CBOEH TOYHOCTH OIpe-
JCICHHO 3aHHMAET GoJiee HHU3KOE MeCTo, yem cratuctika A. Ilpn mc-
1101b30BAHHK CTATHCTHKH B Heo6xomumo umers BeGopky B 2000 Ha-
OJIOACHHH, YTOOBI NOJYUHTD CTOJD JKE XOPOIIYIO OHEHKY napameTtpa
i\ayxylo MOXKHO MOJIy4UTb C NOMOW(BIO CTATUCTHKH A mpu Bb16o»pxé
{x(}(lbxo B 1000 nabmoaennil. OCHOBEIBASCH HA STOM, MOMKHO CKA34Th
I'TO_’CTaTI/ICTI/IKa B ucnonbayer Tosbko 50% unpopmanum, oonepma-’
;LL;;ZCOHC sz léiH'HbIX Ha6JI}OéleHI/IHX, i, Gosnee Kpatko, uTo ee agpex-
CYLU\QCT‘BO‘BaQ:;aBJTHeT 50%. ITo nouATHE 3PPEKTHBHOCTH AOMyCKaeT
e ona O/eO. CTATHCTHK, 3(Q(EKTUBHOCTb KOTOPBIX COCTABJSET
Mo-r};THg;?-zO%HX cnyt{aﬂx, OJIHAKO, Ha BIOJIHE 3aKOHHOM OCHOBAaHHU
e 100 I_-?;IOJII:SOBaHbI ¥ CTaTHCTHKH, 3()(EKTHBHOCTD KOTOPBIX
e =Ha6f1io PUMED, MBICIMMBl TAKHE CIyyaH, KOrJd ypeJuueHie
e AeHuit TpeGyeT MeHBIUHX 3aTPAT TPYAd, ueM NpHMeile-

TPYAOGMKOro pacuera craTucTuku ¢ 100%-o#t adhekTusHOCTDIO.
TO?{}::T H?I;ITZ Tﬂ;eq;ax‘, 41O ‘HeSQJv(I)eKTHBHaH CTaTHCTHKA BIIOJIHE JOCTA-
iveoncn o T 4 'Ha 4YaCTHBIM BONpoC wccaenoBanud. Ho pce ke
ot o0 I“paHI/I‘{eHI/Ie AJIs1 IUAPOKOTO NpUMeHeHHsT Hea(h(eKTHB-
vy, poT %, I;{a KOTopqe ciepyer o6paTuth BHEMaHKe. B Tex cay-
:IyeT"BI/IJleTb a;; XOMUTCA UMETh JeJ0 C KDHTEDHSIMH COTJIacHs, CJle-
P pasnuune MeXKIY OmUbKam CAYIAiHO20 0T6OPA U OB -

» CBAZAHAHBIMU ¢ n0OGOpOM 3aKOHA pacnpedeienus. CrarucTugy,
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npuMensieMble LIS YKa3aHHOTO BbIle NOAGOPa, AO/LKHEL. OHTH He
TOJIBKO COCTOATEJIbHBIMHE, HO M 3(derruBHbME Ha Bce 100%. Dro
OGCTOATEBCTBO CIYKHUT CEPbe3HBIM OIpaHMYeHHeM I IIPUMEHEeHHS
Hes(D(EeKTHBHBIX CTATUCTHK U, KpoMe TOTO, ABJISETCS HCTOYHHKOM
H3BECTHBIX 3aTpPYAHEHMH, TaK KaK HHOIZA IIPH HCCJASLOBAHMH HEKO-
TOPOH MacCH JaHHBIX BO3HHKAaeT HeOOXOAMMOCTb OJIHOBpDEMeHHOH
IIPOBEPKH HECKOJBKUX LUMOTE3, JISl Uero HeoOXOAUMbI B KaxkAOM OT-
JeNBHOM CJIydae clielfaJibible 3(P(eKTHBHBE CTATHCTHKH.

B mocnenyiomux raaBax OyAyT AaHbl IpUMEpH UHC/IOBEIX pacue-
TOB JIJisi OIIpeJleVIeHNs PasJinuHbIX, IPSHMYIIECTBEHHO 3(()EKTHBHBIX,
craTucTuk. [IpH mocrpoennn 3PQeKTHBHLIX CTATHCTHK BO BHOBb BO3-
HUKAOLUIMX 3a]a4ax TPUXOAUTCA IPOBOJUTH ClelHaJibHble MaTeMaTH-
yecKue HcciieloBanust. [3yueHnne 3Toro Bonpoca IpHuBeJIo aBTOpa K Bbi-
BOAY, uTo 3(deKTHBHAs CTAaTHCTHKA BCerja MOXeT ObITb HaijeHa
TIIPH TIOMOLIM METOOQ MAKCUMAAbHO20 npasdonodobus. YdauTbiBasi Ha-
JMYHE HEKOTOPHIX MaTeMaTHYeCKHX TPYAHOCTe#l MpH pelleHHH MoAo0-
HOTO poJa 3ajay, cjaelyerT oOpaTuTb BHUMaHHe Ha TO GJarollpHsATHOE
O6CTOATENIBCTBO, YTO B GOJBIIMHCTBE C1ydaeB 3(QeKTuBHLIE CTATH-
CTHKH MOTYT IIOSIBHTBLCSI TaK XK€ B pe3yJibTaTe W NpPUOHXKEHHOTO pe-
IIeHHs 3a/auil HaxOXKJEeHHs] MaKCHMaJbHOTO IIpaBAotofobus. B moc-
JeIHell raBe BMeCTe € Pa3IHUHBIMH CICCO0AMH pelZeHHs TeHeTH-
YOCKHUX BOIPOCOB MPUBOAATCH H HEKOTOpBbIE IIPOCTbIE HPHMEPH! TIPH-
MeHeHHST K 3THM BOIpPOCAM MeTOJa MaKCHUMAaJbHOTO IIPaBAONONOCHA.

C mpakTHueckoil TOYKH 3peHusi, BooOLle roBopsl, HeT HeoOXOAHMOo-
CTH pa3BHTHS CTATHCTHUECKHX MeTONOB Jajee TOorc INyHKTa, KOrjia
Bhifie/eHE 3(rperTHBHBIe cTaTHCTHRYE. Kak MOXHO HOKasaTb, BCe 3d-
¢exkTuBHBIE CTAaTHCTHKHU IIPH yBeJIUUEHHH O0beMa BbIGODKH CTPEMATCH
K OTHOMY M TOMY Xe 3HaueHulo, T. ¢. K DaBGHCTBY APYT C APYTOM.
[TosToMy J/Is1 IPAKTHRY HeT 0cOOBIX HeymOGCTB B TOM, 4TO OHH BCE Xe
pasnbie. OJHaKO MMeeTcs OfiHa KaTeropHsi CTaTHCTHK (K KOTOpO# OT-
HOCATCH ¥ HEKOTOpble H3 HauboJee YynoTpeOUTeJNbHbIX CTATHCTHYECKHX
mokasaTeseli), obnafarmas TeM 3aMeyaTeJbHEM CBOHCTBOM, YTO Ta-
Kas CTaTHCTHKA Jaxe MPH MaJofl BBEIOOPKE COAGPKHUT B cefe BICIO
OCHOBHYIO MH(OpMAIHIO, 3aK/JII0UeHHYIO B JAAHHBIX HalJodeHusax. Ta-
KMe CTATHCTHMKH HAa3BIBAIOTCS GOCTATOYHBIMU. DTH CTATHCTHKH HMEIOT
TIpM MaJof BBIGOPKe OMpeleseHHOe [PeMMYyLIecTBO Hepef, APYTHMH
9(P(PeKTHBHBEIMHU CTaTUCTHKaMU. [IpuMepoM AOCTaTOUYHOH CTATHCTHKH
MOKET CJIyXKUTh CpelHssl apH(MeTHdeckas, BBIUHUCAEHHAss IO Bbl-
60pKe W3 HOpPMAaJbHOH COBOKYMHOCTH HJM U3 pachpefenenus Ilyac-
COHa,

Tor «axr, uro mJag 3THX ABYX BaxKHEHIIUX THIIOB PAClPEC/eHHUs
yCTaHOBJIEHE yKa3aHHble BHIIIE JOCTaTOYHble CTATHCTHKH, IpHAAET
apudMeTHyecKoil cpefHell GosblIoe TeopeTHYeCKoe 3Hauende. Meron,
MaKCUMAaJbHOTO NPaBAOMNONOGHS TIPUBOJUT HMEHHO K JOCTATOUHBIM
CTaTHCTHKAM, eCJIH 'OHHM, KOHeUHO, CYuIecTBYIOT. B Tex ke cayuwasx,
KOIJa JOCTATOYHBIE CTATHCTHKM CaMu Mo cefe ‘He CyIeCTBYIOT, BO3-
MOXKHO HCIOJIb30BaHHe HeKOTOPHIX CHeIUAJ/IbHBIX, HO He 00X (yHK-
IMOHAJBHEIX COOTHOLIEHHH, MO3BOJIAIIINX IIPOUBBOAUTL HCUEPHBI-
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Balollylo OUEHKY IIpH ITOMOIIM TaK HAa3bIBAEMBIX CAyXCeOHoLX CTaTu-
CTUK.

[IlnpoKOoe NpaKTHYeCKOe HCIO0JIb30BaAHUe 3(hPeKTUBHBIX CTATHCTHK
B OCODEHHOCTH IIDH GOJIBILIMX BBIGOPKAX CAMO M0 ceBe He BbI3LIBAET
HHKAKOTO COMHEHHSI U HEONDEeNeJICHHOCTH, OLHAKO BO BCEX CIydasax
ciaenyeTr ACHO BHAETHb PasHUILY MEXKIY flapaMeTpom pacnpefesienns,
NOJVIEXKAIUM OlEHKE, H (aKTHYECKHM 3HaueHHeM CTATUCTUKH, HC-
no/Ib3yeMO’ B KaueCTBE OLCHKHU 3TOTO TapaMeTpa; B CBSI3H ¢ STHM
cJeyeT JOBECTH 0 CBEACHHS YNTATEC/IA, UTO B JasibHellem on BCTpe-
mircsl ¢ OOJNBIIMM pasHooGpasueM NPUGMOB, NPEAHA3HAYSHHBIX N5
OLEHKM TIapaMeTpOB.

4. Conepxanue HacTosimell KHHrH

OcHoBHas 1esb, KOTOPYIO CTaBHJ nepes co0oif aBTop HacToAmIel
KHUTH, STO IAThb B DYKH HCCHIeOBATE/AM M TJIABHBIM 06pasoM GHOJO-
raM CpeACTBa LI NpABHILHONO MPHMEHEHHMS CTATHCTHYECKHX KPHTe-
pHeB K TOMy IH(poBOMY MaTepHaly, KOTOpHIi Co6pan B HX Jadopa-
TOpHAX HJI BIAT U3 JIUTEPATYDHBIX HCTOUHHKOB. DTH KPHTEPHH yCTa-
UOBJICHBl B TIPOLECCE pelleHMs psiia 34744, OTHOCSIIUXCH K pacrnpe-
AeseHusAM, GOJBIIHHCTBO M3 KOTOPBIX paHee W3/Iarajoch B CIHenHab-
HBIX MATEMaTHYSCKMX paboTax, HO Telepb MOMYYHIO Gosdee UIMPOKOe
pacnpocTpaneHne. MaTeMaTHueckass CJIOKHOCTb 3THUX npobsiem 3a-
CTABJACT OIPAHHYATBCA 3/1eCh TOJNBKO: 1) yKaszanmeM Ha TuI 3ajaus
BOSHHKAIOILEH NpH peleHHH TOro WM MHOrO BOMpoCa; 2) npnBeae-’
UACM UM(PPOBBIX UITIOCTPALMH, NP [OMOLLA KOTOPBIX MOKHO OCBOHTD
fponece COOTBETCTBYIONLETO CTATHCTHYECKOTO HCCJIE 0B aAHUS: 3) npu-
BeleHHeM Tabuul, MO3BONSIOMMX HCNOMb30BATD KPUTepPHH Ges asre-
Opanyecknx mnpeoGpasoBanuii u pacueTos. \

Moxer nokasarsest, 4TO HET HHKAKOH BOAMOKHOCTEH aaThb BCe
AETOPI, TIPATOHBIE IS BechbMa GOJIBIIOrO pasnoo6pasusi .npakTude-
CKHX 347184, HO, K C4aCTBIO, OIHO GIArONPHATHOE OGCTOATEIBCTRBO pas-
‘E)Keem;eaze‘arg npoGieMy; JieJIo B TOM, 4TO B psife CJIy4aeB OJTHO H TO
Coromms \;{ amuecxog PELICHHE MOJlydaeTcs: [OBTOPHO ISt BOIPOCOB,
Non pemeﬁng%g%m BSIIAN KAKYTCA COBCeM pasnmumbiMu. Hanpu-
KBal’lpamB - ejbMepTa B 1875 T. 3a1auk 0 pacClpencIeHHH CyMMbI
e pemeHHI;OMOHeHHH OT Cpendel oKasanoch (akTHIECKH OfHO3HAY-
a1 eé)amaqé& O pacnpenesenny y?, Hainesnomy K. ITupco-

ThoneaD L. 1388 bIIO CHOBA M HE3aBHCHMO OT APYIHX HaiigeHo
A, ’(:)'B“ ; . KaK paclpejeetye AUCIEPCHH BHIGOPKH H3
oo o ot 0Moxq nHocty. To ke camoe pacnpenencHie GbLIO Haji-
Somm BSHTgﬁ Hzronacxfln‘n‘m IJIA I0Ka3artesst pacCesiHvsl Majofi BhI-
ieros g ok 113 eJII)bCT penenennsi Ilyaccona. Sa’MeaneJIPHbIM sB-
5 1900 2 BO, 4TO XOTS Ilupcon B cBoefi paBore
170 30 1921 1. Kpntepit cormacu pmaeinney vy < T
Kenpasaene oargy ol pH: JICS] HETIPaBUJIBHO, BCE Ke
106 Shperars | ocsie Toro, Kak OblIM paspaboTaHsl Go-

HBIE METO/BI OIEHKH, MPUBEJIO He K M3MEHEHHIO CaMOTo
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3TOTO pacHpeeJeHns], a TOJbKO K HEKOTODOMY yMEHBUICHHIO YHC/a
€IHHHUIL 'OJHOTO M3 NMAapaMerpoB, BXOASLIUX B (GOPMYJIy STOTO paclpe-
JIeJICHHUS.

Touno Tak e OJaroNpHATHHIM OKa3a/JoCh H TO OGCTOATeNBCTBO,
uTO pacupejeseHue f, BrepBble ycTaHoBjeHHoe B 1908 r. Crologen<
TOM IIPH H3YYeHHH BOMPOCA O BePOSTHOH omuOKe cpemHed, OKasa-
JIOCh NIPUMEHHMBIM HE TOJIBKO B 3TOM CJyYae, HO U B ‘GoJiee CJIOKHOM
1 naxe Gojiee 4acTo BCTPEUAIOMEMCS CIyuae CPaBHEHUS ABYX CPei-
HuX. JlajpHelillee pasBUTHe 3TOrO METONA TIPUBENO K PEIICHHIO 3a-
Aaun 00 omuGKax BHIGOPKH HJIS1 BechMa IIHPOKOTO KJAcca CTATHCTHUK,
M3BECTHBIX IO/ Ha3BaHHEM KO3((DULHEHTOB peTpeccuH.

[Ipu uccienoBanuy psfa TEOPETHYECKHX pacnpefeteHuil B IPo-
Iecce pemnleHusi HeKOTODBIX JPYTHX 337444, TAKUX, KAK H3JIOXKEHHBIH
B 3ToHl KHHI'e BOIPOC O BHYTPHKJACCOBOH KOPPEJSILHH, BOTIPOCH 06
OTIPENEIGHUH JIMHUH DerpeccHH, KOPpPeNsSIUOHHOM OTHOLIEHMH H MHO-
KECTBEHHOH KOPPEJISILMH, aBTOP NPHIIES K OJHOMY U TOMY K€ TPeTb-
€My pacHpeesIieHHI0, KOTOPOe HasBaHO pacnpejeieHueM 2 H KOTOPoe,
KaK 3TO MOXHO OBIJIO OXKHIATh U KaK 3TO 0KA3aJI0Ch Ha caMoM jede,
CBAI3AHO C pacrnpejpeeHusaMy, BblBegeHHbBIME [Inpcotnom u CTblogeH-
ToM. Takum oGpasom, Bce pacrpeneseHusi, HeOOXOAMMble NP HCCTIE-
JOBaHUM BeCHMa UIMPOKOTO Kpyra BOIPOCOB, MOIYT OBITh Iogpasje-
JIEHBI Ha 3TH TPH KATETropHUH, M, UTO TaKKe OUeHb BAXKHO, 0Ka3aJoCh
BO3MOXHBIM HUMEThb JJIS TIDAKTHYCCKOH paboTBl TOMBKO HeGOJIbIIoe
uicao tabmuu. TaGauuel xKe, HeoOXomuMble I GoJiee HIHPOKOTO
Kpyra sajnay, C COOTBCTCTBYIOIUMMU TIpHMepaMH uHTaTe]b Haijger
B CHelHa/JbHBIX U3/1aHUSX.

HManoxenve B HacToswmefl KHITe BEETCS TAK, YTO H3y4alowWHi ee
MOXKeT MO3HAKOMUTBCS € STUMH TPeMsl IVIABHBIMH pacTpeneseHusiMU
B TIOPSIIKe HX JIOTMYeCKOH CBSI3M M NyTeMm fiepexofa oT Gogee Mpo-
CTBIX K OoJlee CIOXKHBIM CaydasiM. MeToapl, onUCaHHBIE B TIOCJACTHUX
ryiaBax, B OOJBLUIMHCTBE CJlydaeB SIBJSIOTCS 0GOOIEHHIMH GoJee 3e-
MEeHTapHbIX Croco60B, HU3JOXKEHHBIX B Hauaje KHUIH., Ecau 4uTaTesb
U3YYUT 3Ty paboTy MeTOAUYECKH, B TOCJEAOBATEJbHOM H3JIOMKEH U
TOMBI, TO MOXKHO HaZesIThCs, YTO OH HE YIOYCTHT U3 BHUMAaHus obuiee
SIUHCTBO METOLOB, JeXKAaldX B OCHOBe 00pabOTKH MAaHHBIX, B3STHIX
U3 caMbIX pasJjuuHbIX obJactefl. [locae 3TOro umratesp, BEPOSITHO,
NOUYYECTBYET €e6s1 HOATOTOBJEHHBIM JJSI TOTO, YTOGHI CO 3SHAHHEM
Aesla pasoOpaTbCsi BO MHOPHMX aHAJOTHYHBIX npobJeMax, KOTopbie
3/1eCb He MPeaCTaBUJIOCh BO3MOXKHBIM 3aTPOHYTb. BMecTe ¢ 3THM
MOXKIUIO TpeaBHAETb, UTO HEKOTOPble UCCJICJOBATEIH TIOXKEJAIT HC-
NOJIb3OBATh 3TY KHHUT'Y B KadeCTBe MOCOOMS NHPH 006paloTKe CBOUX
JIa0OPATOPHBIX JAHHBIX, a HE KaK MOCAETOBATENbHBIH Kypc. Takoe
HCTIOJNb30BAHUE KHHMIH BIOJIHE JONYCTHMO, HO TOJLKO TNPH YCJIOBHH,
4TO YHUTATe]b [rocTapaercss npopaboTaTh MOSHOCTBIO H CO BCEMH YHC-
JIOBBIMH pacdeTaMH psij NOAXOASLIMX TPUMEPOB IJsI TOro, 4TOOsL
OBITH YBEDEHHBIM He TOJIBKO B TOM, UTO €r0 JaHHBIE COOTBETCTBYVIOT
u36pantoll cucteMe o6paGoTKH, HO M B TOM, 4TO OH TIpH 3TOM 3Ha-
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xoMCTBE C HalIHMH TPHMEpAMH IOJYYHT Banom{e‘ inpalan{lzgoz 622’}5
craBJeHHE O COICIKAHUN, 3AJIOXKEHHOM KaK B CXeMe Dasp .
TaK H B ee PE3YJbhTaFax. ’

37ech, TOKAJMYH, CIeAyeT BO3DAa3HTh NPOTUB TOTO B3MVILAR, HUTO
5 5/1eMeHTapPHOM HBJIOMEHWH, T1ie HeJIb3sl JaTh MAaTeMaTHUeCKHX JO-
xa3aTeJIbCTB H KOTOPOE NPeJHa3HAUHO JJI YHTaTe/sd, HE HMEIOLIEro
CrIeNHAIBHOTO MaTeMaTHYeCKOro 06pasoBaHus, HeJb3s AaTh MHOroe
\f3 TOTO, YTO OTHOCHTCS K TIOCJEIHHM AOCTHMXEHHAM HayKd M 4TO
paublle He BKIOYAI0CH B MONYJIAPHYIO CTATHCTHYECKYIO JHTEPATYDY.
[lo 3TOMy TIOBOAY aBTOD AOJIKEH BBICKA3aTh cJaelyloupe -coobpa-
JKEHUS.

1. YurareasiM-HeMaTeMaTHKaM BO MHOTHX CJy4asix J0OCTaTOYHO
vMeTb NPABUJIbHO HCMOJB30BATh CICIMAJNbHO COCTaBJIEHHble CTaTH-
cTHUeCKMe TaOJHIbl; HCMOIb30BAaHHE TOUWHBIX TaGJHLl HE BEI3bIBAET
MIKAKUX 00ABOYHBIX 3aTPYAHEHHH (XOTS UX NOCTPOeHHEe MOXKeT OHTb
;{OBOJIBHO TPYAOSMKHM), MO CPaBHEHHIO C HETOYHBIMH TaOJHLAMH,
pHBEACHHBIMH B Gojlee paHHUX IOMyJsIpHbIX padoTax. )

2. Tlpolecc HCUMCJIEHHST BEPOSTHOCTH WJIM BEPOSITHOH OMIMOKH 1O
oHOIl M3 YCTAHOBJEHHBIX (POPMYJ OTHIOJAb HE JaeT ONDe/eNCHHS Cca-
MOTO pacrnpejesieHusl caydaiiHHX BHIOOPOK, a TOJIBKO TO3BOJISIET HAM
IIMCTh B PYKaX KPUTEPHH CYINECTBEHHOCTH, KOTOPHH MBI MOXEM HC-
0/1b30BaTh NPH MPEfIoNOMEeHHH, 4To (hakTHUeCcKoe pacrnpepeseHte
J0BOJIBHO GJIM3KO K HOPMAJBHOMY M YTO IO3TOMY JONYCTHMO OCHOBBI-
3aThCSl HA TabJMIle OTKJOHEHUH HopMaJbHOH KpHuBOH. Bompoc o ToM,
MOZKET JHM 3Ta CXeMa HCCJef0BAHHS HCTOJAb30BATHCS B KAXKIOM KO-
KpCrHOM CJydae, pelaeTcsl He IPH TOMOWM MaTeMaTHYECKHX HaBbl-
KOB y UCCJE0BATENs], @ Ha OCHOBe FCHOTO IPENCTaB/IeHHS O CIoCO0-
HOCTH 3TOH CXeMBl JaTh IPAaBUJIbHBEIH OTBeT Ha HCCJIELYyEeMBIH BOTIPOC.
To moJioKeHHe, UTO Takasi cxeMa, OCHOBaHHAS HA HOBCHLIMX JOCTH-
JKCHHAX MaTeMaTHKOB, NpUMeHuMa K pa3paboTke M aHaAM3y BecbMa
OOIUMPIIOTO MaTepHaJsa, OTHIOAb He MO3BOJAeT CUYUTaTh, HTO OHA
OCTATOUHO TOYHA M TIPH JaGOpaTOPHOM MCCJACAOBAHMH, TJe MPHXO-
JUTCS UCKATh NPAaBUJbHOE pellleHHe BONpoca Ha ocHoBe HeGoJbILOH
IPYNINBI NPCABAPUTENBHBIX NaHHBIX. )

3. PacnpeneseHusi, KOToOpble paccMaTPUBAIOTCS B HACTOSIUEH
KiLre, (pakKTHYECKH. YCTAHOBJGHBl B CBSI3M C HMCCAENOBAHUSAMH B 00-
JlacTy GHOJIOPMH M arpOHOMHM. DTO MOJOXKEHHe OTHOCHTCST HE TOJbKQ
K HCCIeJOBAHHSM CAMOI'O aBTopa, HO MMeeT CBOMM HAYajJ oM KDUTIi-
YEeCKoe pacoMOTpeHHe BOMPOCAd O CTATHCTHYECKHX pacCHpepesieHusx
B pa6ote Creromenta (1908 r.).

Boabmast yacTh 3T0# KHUTH OTBeJeHA YHCJIOBBIM HpUMeEpaM, IipH-
Uey KOoJIMYEeCTBO ITHX TPHMeDOB BO3pacTaeT TaM, IJIe NPHXOTUTCS
HITIOCTPUPOBATh HOBYIO TOUKY 3peHus. IIpu BEIGOpe 3THX IpUMEpon
aBTOPy MNPHUILIOCh CYMTATBCSI € TeM, 4To GecHoJesHa BesKas MHO-
MBITKA OTPA3UTh B NpHUMepax BCe pasHooOpasHe OOBLEKTOB HCCIAENO-
Bairis, 1omycKalomux HPUMeHeHHe TOO HJIH HHOTO MeToxa. 3AeCh
T [IPHMEPOB U3 aCTPOHOMHYECKOH CTAaTHCTHKH, KOTODOH 3a IOCJeN-
HeE Bpemsi noCBSILUIEH PsIA MHTEpecHBIX PaboT, 1aHO TOJNBKO HeBO.IbLIOE
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YACJIO TIPUMEPOB U3 COLUUAIBHON CTATHCTHKH, H aKe NPUMepH U3 GHo-
JIOTHH, KOTOPBIM OTBEJSHO OCHOBHOE MECTO, NPHBELEHB 0e3 BCSIKOH
CHCTeMEL DTH NMPHUMEpPH! BEIGUDAIUC NMPEKIS BCETO IS TOro, YTOOHI
HJMIOCTPHPOBATD TOT UM MHOH YaCTHEIH TPUEM, U BeCHMa PEAKO OHHU
KacaJquch CymecTBa camoro Bompoca. st MOJIHOrO OCBOSHHS OfH-
CBIBAGMbIX TIPHEMOB, UHMTATeNIb JOJIKEH HAYYHTBHCS TAaK CTABHTH BO-
IIPOCHI, OTHOCAUECST K ero MaTepuasy, 4roGbl TH NPHEMBl MOIJH
GBI JaTh BIIOJIHE ONPENE/ESHHDI OTBET, BMECTE € TeM, U 5TO SBJISETCS
HE MEHee BaXKHBIM. OH JOMKeH W Oynyuue HaGIONEHUS ITAHHPO-
BATb C YYeTOM 3Toil MOCTAHOBKU BOINPOCOB. YUUTHIBAS 3Ty LeJb Ha-
LIHX TIPUMCPOB, UHTATENb JOJKEH HMETb B BHAY, UTO OHM HE MOTYT
CILyKHATb MaTephanoMm AJs oOCYXAeHHA OOUHX HAYYHBIX BOIPOCOSB,
KOTOpEIe TPEOYIOT HCCMeLOBAHUS ToPasAo GOJbIIero ofbeMa JAHHBIX
1 IpUBJICUCHUsT PSIfA IPYTHX JAOKA3ATENBCTB. DTH NPUMEDHl HMEIOT
TOJIBKO ONHy 3afady: NaTh KPHTHYGCKUI aHAJH3 NpeACTaBJIEHHDBIX
B HHX YaCTHHX LUGPOBLIX JaHHBIX,

5. Hekoropble 3amMeyaHus1 HCTOPHYECKOTO Xapakrepa

Yrol6pl uuTaTeJb CMOr YBHIETH COBPEME@HHOe COCTOsSIHHE Harmieil
HAYRH B MCTODHYECKOM OCBRUIEHHH, MBI JajuM B 3ToM maparpade
KpaTKHe CBCJEHUSI 06 OCHOBOMOJOMHUKAX CTATHCTHUECKON TEOPHH.
10 HEOOXOAUMO B CBSI3H C TGM, YTO, C OAHOH CTOPOHBI, IPOSIBJEH
M3BECTHBI HHTEDPEC K HCTOPHUECKOMY DPAa3BHTHIO TEODHH, TOJOXKEeHHOH
B OCHOBY M3JIaraeMBIX B 3TOH KHATe METOMOB, H, C APYToil CTOPOHBI,
TEM, 4To BpEMS OT BpeMeHM B Ie4aTH BCTPEYAIOTCS HeNpaBHIbHbIe
YTBEDKICHNS, NPUNUCHIBAIOIHE OPUTHHAJIBHOCTD HEKOTOPBIM 3 H3J1a-
TaEMbIX aBTODOM METOJOB, XOTSl OHH GbLIM XOPOLIO H3BECTHBI Npen-
UIECTBYIOIAM HCCIEOBATENISIM, H, HA000pOT, NPHIHCHIBAIONMHE ero
MpEMICCTBEHHNKAM COBDEMEHHbIe JOCTHIKEHUSI TEOpHH, o KOTOpBIX
OHHM HE HMEJH HUKAKOT'O MpeACcTaBJeHHs,

Tomac Baitec, npocnasuBmniics ony6sukoBaHHOH B 1763 r. cra-
TbeHl, H3BECTeH B CBSI3H C MepBOH MOMBITKON HCIOIb3OBATS TeOPHIO
BEPOATHOCTE!H KaK CPEJCTBO IJISI MOCTPOSHHS HHJIYKTHBHBIX BBIBOJIOB,
T. € JJs Iepexofa OT YacTHOrO K OOLIeMY HIH, KOHKPETHO, OT BbI-
OOPKH K TeHepasbHOI COBOKYIIHOCTH. ITa paboTa Gblia OMyGJIHKO-
BaHa TOJBKO TOCJHE ero CMepPTH, H MBI He 3HAEM, KAKOBH GbLIH
B3IsIIbl Daiteca B aToM Bompoce mpu xusmm, HaoGopor, nam n3-
BECTHO, 4TO NPUUUHOH eT'o HEPelIUTebHOCTH B OTHOIIEHHU oy 6J1m-
KOBanus 3T0i PaboTH, Oblila ero HexOCTATOUHAS YBEpEHHOCTD B 1ipa-
BWIBHOCTH TIOCTY/1aTa, NOJIOKEHHOTO B OCHOBY H3BECTHO «TEOpPEME
Batieca». Xors MbI 8 macTosmee BpeMsl JOJIKHBl OTBEPTHYTb €ro IMo-
CTYJIaT, OJlHaKo BMeCTe ¢ Tem CJEAyeT NPH3HATb H 3HAYeHHe Baifieca,
84KTOHAIOWEecs B TOM, YTO OH OCO3HAJ CaMylo npobaeMy, Moaexa-
IIYIO PCLICHHIO, YTO OH CAesasl IHONBITKY HAiTH 3To pelreHyue u 4TO,
HAKOHell, OH GoJiee sICHO, ueM MHOTHe MOC/IeyIOIlHe aBTOPHI, T1OHH-
MaJs HEIOCTATKH 3TOH MOIBITKY,

B 1o Bpemst kax Baitec ofmagan NPeBOCXOAHON JIOrHYeCKOH nporu-
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natesbHOCTEIO, Jlamuac (1820 .) 611 HecpaBHeHHbM MacTepoM ana-
Jutuyeckoro Meroxa. OH BBeJ B cBou HcciefloBAHMS NPUHIMN 06paT-
HOli BeposATHOCTH 6e3 Kako#-mubo ero KputukH. C Jpyro#f cTopomsi,
MBI €My 005138 HBL BBEICHUEM NPHHLUNA, CONIACHO KOTOPOMY BCSIKOe
pacnpeiSICHIE CIyJaHHOH BeJIMYUHBI MOKET GBITh PA3JIOKEHO HA CO-
CTaBSIOUHE €r0 HE3ABHCHMbI® 3/IEMEHTEI, KOTOpHle XapakTepusyoTcs
HEJIBIM PSUIOM TTOKA3aTesIeH, TakKuX, Kak CPelHsIsl, MUCTIEPCUS H APYTHe
KyMYJSIHTEL (CM. c1p. 65). DTo mnosomenue 6iio BIIOC/ICJCTBHH H
He3aBUCHMO OT Hero ycranoBsieno Tumem (1889 r.), no marTemarwye-
ckhe MeToAbl GBUIM OoJiee 3¢eKTUBHEIMH y Jlannaca, wem y Tuus,
i1 OKa3aJu BojibIIoe BAMSHHE Ha P43BUTHE 3Tl Teopuy B0 Dpanuuy
n Aurann. Henocpeacrennem ciencrsien usyuenusi Jlamnacom pac-
NMPEACTCHUS SHAUCHUH NEPEMCHHON BeJHUNHEL OTHOCSIIIUXCST K MHO-
KECTBY HE3ABUCHMBIX JPYT OT Jpyra cayuaes, GbLIo OTKpEITHE HOp-
MaJIbHOTO 3aKOHA paclpeleseHusi omu6ox, KOTOPBIH OOGBIYHO MpHH-
CHIBAETCST, H He Ge3 HEKOTOporo OCHOBAHHS, €I BEJHKOMy COBpe-
mennnky layccy.

layce, Tak ckasars, SMIMPUIECKH NPUOIH3HICS K TpobieMe cTa-
THCTHIECKHX OLEHOK, paclpoCTpaHHB BOMPOC 06 OLEHKAX He TOJIBKO
JI4 BEPOSITHOCTH, HO M HA JPYrHe KOJHUECTBeHHBe napamerpsl. Ox
YIKC OCO3HABAJ BOSMOXKHOCTb NPUMEHEHHS IUISI 5THX neJsell mMetona
MaKCHMAJbHOTO NPABAONOAOGHS, HO CTpeMuCs 000CHOBATL 3TOT
METOL Ha MpUHLMIE 06paTHO# BeposTHocTH. [asee laycc nan 3axon-
"CHHYIO PAa3paGOTKy BONPOCA 06 OTBICKAHMH YpaBHEHHS mpocToil u
MHOXKECTBCHHO! PErpeccHd NMpH [IOMOIH MeTOlla HAUMEHBIIUX KBA-
APATOB, KOTOPEIN B Tex CJyuasix, Korja on IPUMEHHM, SIBJSETCS ya-
CTHOM (hopMoil meToma MaKCHMAJbHOTI'O NPaBAONOL06HS.

[lepBoe us PaclpeiesIenult, oNpeneNsonnx CoBpeMeHHble KpHTe-
PHU - CYHIECTBEHHOCTH, XOTS M H3BecTHoe co BpeMeH XasbmepTa,
UBLTO cHOBa oTkpbito K. IMupconom 8 1900 r. IpH peINeHuH 3amaun
00 U3MepeHHH OTKIOHeHUN HaGMOAEHHOTO paCHpeseNeH s or THITO-
TeTugeckoro. Ato pacmpenenerie X% 51 mymaio, uTo 510 6BLT caMbI
VO/IBIION BKJAJ B COKPOBHIIHUIY CTATHCTHUOCKHX METOOB, CBHe-
TEIBCTBYIOMNY O HeNpeB3oHAeHHON CHTe HAay4HOIl MBICJH TIPOG. Iup-
CoHa. Kputepuit 42 maer TOUHYIO 1 OGBLeKTHBHYIO Mepy COBOKYITHO-
CTH OTKJIOHEHHH HEKOTOporo wumciia HODMAJIBHO pacnpee/fieHHbx i
B3aHMOCBSI3AHHBIX NMePEMEHHBIX OT HX OXUIAaeMBbIX 3HaueHuil. B ero
MCPBOHAYANBbHOM BHAE B MpUMeHeHHY K HHCTEHHOCTSIM, KOTOpHIE §B-
IAIOTCS AUCKpeTHBIMH TICPEeMEHHBIMI, 3TO pachpefeNeHue MO Heo6xo-
AMMOCTH 6BIIO TOJIBKO TPYy0O NPUOTUIKEHHBIM, HO Korja ObiH Hc-
KJTIOUCHBI MaJIble YHCIEHHOCTH, 5TO NPUOIHKEHNE CTAJI0 BIOTHe yao-
BICTBOPHUTEBHBIM, Pacnpenenenue %2 cramoButes TOUYHBIM B DLy
Il;}pymx SaJay, pemeHHbX Bhocaeactsun. Korpa X* HaxXomurcs st

ICIICHHOCTEf, KOTOPBle GBLTH HCMONb3OBAME] TIPH pacyere cooTBeT-
;THIZ};IFguLHx KPHUBBIX pacCHpefescHUs, TO B ITOM CJIydyae yacTo mpeyse-
MbwmaeTcs{ CTCIICHD COTJIACHST MeXKAy HAGTIOLCHHBIMA o oXKUae-
Tpe}m H4CTOTaMH B CBSSH C T€M, YTO 3eCh BKIIOYAIOTCS B PaccMo-

€ MYCTbIE HJIH TIOUTH IyCThie KJACCH, KOTOpbIe He VBeJHUUBAIOT
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JIM TIOYTH He YBEJIHUYHBAIOT HAGJIOJEHHOE 3HaYeHue ¥°, HO IOBHI-
aloT erc oXkuaaeMoe 3HaueHHe. B pesysabTaTe 3TOTO HAIIU CYXK[e-
HUS OTHOCHT&JIBHO AapaMerpoB paclipejesleHHs, HCYHCAEHHHIX IO
BHIGOPOUHBIM JAHHBIM, CTAHOBSTCS HE BIOJHe TMpaBu/bHHIMH. Heol-
XO/JMMOCTb BBEIEHHS COOTBETCTBYIOIIUX IONPABOK JJUTEJILHOE BPeMSsI
HTHOPHPOBAJach, a TOCJe 3TOTO AOaro obcyxaanach, HO TeNeph, Kak
S HaJeloCh, OHA MpPH3HAHA BCeMU. [JIaBHHIM HCTOYHUKOM OLIMGOK,
CHIDKAIOIIUX UEHHOCTh KPUTEPUST COMVIacHs, ABJISeTCS NPHMeHeHHe He-
5(peKTUBHHIX MeTONOB MoAGOpa KPUBBIX pacnpeneseHdd  (cM.
" raaBy IX). dro orpanuueHue eaBa JH MOXHO ObUIO TIPENBHIETB
8 1900 r., xorma He GBI H3BECTHH Jaxke HadaJbHBE TIOJOXKEHHS
TEODUH OIIeHOK.

W3yuenre TOYHHIX BBIGOPOYHBIX paclpeleseHHH CTaTHCTHK HAYH-
Haerca B 1908 r. ¢ paGoret Creiogenra «BeposiTHas olMbKa Cpen-
Heft» (The Probable Error of a Mean). Kak rtoneko Obiia ycra-
HOBJIEHA HCTHHHASI NPHpPoJA NpolJjeMBbl, cpasy ke yAaJoch HaHTH
MaTeMaTH4YeCKoe DellleHHe MHOXKeCTBa APYTHX 3ajay, OTHOCSILIMXCS
K BeIGOpouHbM pacnpenesieHusiM. Cam CTBIOJEHT B 3TOH # B NOCHE-
JIyOIUX CBOUX paboTax najJ NpasU/bHBlE PeLIeHUs] LIS Tpex cJe-
JNYIOUIUX 3aJa4: paclpeaeseHue JUCIePCHH, paclpelesenne cpeaned,
JeJIHHOH Ha ee CPERHIOI0 KBaJpATHUYCCKYIO OWMOKY, H Daclpepese-
HHe ko3pdUnUeHTa KOPPEJISUUH MeXKAYy He3aBUCHMBIMH MEpeMeH-
HBIMH. DTOro OBIJIO AOCTATOUHO, YTOOBI YCTAHOBHUTH 0coboe 3HAUCHHE
JJIST TeopuH BBIGOPOK pachpeiegeduit y> U f, XoTsl IIOHALO00HIaCh
eme gajpuefiuiasi pabora jggs Toro, uroObl J0oKa3aTb, 4TO H MHOTHE
Jpyrie 3a7audl HaXOXK/AEHHS KDUTePHeB CYMIeCTBeHHOCTH TNPHBOAAT
K 5Ty IByM (hopmaM, a Takke K eme Oosee oOlieMy KPUTEPHIO Z.
Pa6Gora CrhiofieHTa Oblia He cpasy sameueHa ((haxkTHUECKH ee MOJ-
HOCTBIO HTHOpPHUPOBAJH B KypHaje, I'ie oHa Obljja TOMEHIeHa), H
ONHOH M3 IVIaBHBIX 3aJau HacTosIed KHHUIM, Hauuiiasg C ee IepBOro
U3JaHusT, ObLIO O3HAKOMJIGHHE UIMPOKHX CTATHCTHYECKHX KDYyTOS
C pesysbTaTaMd ero HCCJAefoBaHHl, a Takike € MaTeMAaTHYECKUMH
paboTaMy, TOCAeOBABIIMMHY 33 HUM. IDTa MHOMYyJsipU3alys Besach
MHOH, ¢ OMHOH CTOPOHBI, MO JUHUH KPUTHKH TPASUIIMOHEON JOKTPHUHEL
B Teopuu olMGOK U, C APYrofl CTOPOHEL, 110 JIMHHUH YMNPOILEHHS MaTe-
MaTHYeCKHX PacueToB, HEOOXOAMMBIX IIPu paspaborke IaHHBIX.

T'JIABA BTOPASI

AHUATPAMMBI

7. IlnarpaMmel 06/1er4aior NpeBapuTebHOE usyyenyve IepBo-
Haua.IbHBIX NaHHBIX. OHH caMH 110 ce6e HUYEro He AOKA3HIBAIOT, HO
HaiOT BO3MOXKHOCTD B HAaIVIALHOH (DOPMe NO3HAKOMHTBCS C OCOGEH-
HOCTSMH ‘MaTepHajsa; IMOSTOMY OHH IIe MOIYT 3aMeHHTb COGOI Tex
KOIIYECTBCHHBIX KPHTEPUEB, KOTOPble HEOGXOAUMBI IPH aHAIHM3E JAH-
UBIX, 1O OHHM NEHHBI B TOM OTHOUIGHHH, YTO CHOCOGHBI MOACKA3aTh
jaKie KpHUTEPUH B JaHHOM CJlydae NPUMEHHMBI, M OKa3aTb l'IOMOuLb’
TpH HCTOJIKOBAHHMHU BBIBOJOB, MONYUYEHHBIX HA OCHOBE TUX KPHUTCpHER.

8. I'pauKH BpeMeHHBIX Ps10B, npapoct u KoadduuénT pocra

I'pacduxn BpemeHHRIX psimoB wame Beero OTPAXKAIOT U3MCHEHHE BO
BpEMeny H3y4aeMoll MepeMeHHON BeIMYHHBI, HATIPUME], BECa JKHBOT-
1OTO, WK 00pa3LOB PACTEHUIl Pa3TUIHOrO BO3pacTa, WITH THCIIeHHO-
CTH TaceNIeHHs Yepes cleAyiOomye OMMH 3a APYTMM HHTEPBAJIbi Bpe-
VIEHH. Cuenyer menath pasimuue MEXKAYy TeMH CJIy4asiMH, Kol/Ja, Kak
970 ObIBAET B OTBITAX C KODMJICHHEM JKHBOTHBIX, OXMH 1 TOT K3
O0BEKT (2KMBOTHOE) HaGJI0faeTCs TIOBTOPHO uepes o:npe;erICHHbI;
IDOMCKYTKM BDEMEHM, W TaKUMM CJIY4asiMH, OGBIYHO BCTpeuaroiu-
MACA B OMNBITaX IO (DU3HOJOIHH pacTeHWil, Koraa OXMH H TOT IKe
UOBCKT (pacTenue) He MOXKeT GHITh HCIOMB3OBAM st HabmJoeHust
ABAZCILI I KOPAA MPHXOAUTCS /IS KAXKIOTO MOMEHTA BPEMeHH 6parhb
vamMectoaresbbie obpasusl. To ke caMoe pasmuune Berpeuaercs npu
ToRcuCTe MHEPOOPTAHM3MOB: B OJHMX CJy4afX MOJCYET TIPOH3BO-
,?mc;{ KaxJbii pas BHYTPH OXHOW M TOH ke NpoOhl, B JAPYrUX Ke
Iyianx —B PasNHYHBIX Napa/ielbHBIX Npofax KyJabTypH. Ecan
Yfepeﬂ Hamil CTOMT 3ajaya TIOJNYYUTh o0wyio dopmy KpH‘BOf/’I. pocra
'O BTODOM C/lydali HMEeT TO NPEHMYNIECTBO, YTO OTKIOHEHHS OT OIKH-
AACMOl TEOPeTHYECKO! KDPHBOil, OTHOCAMIMECH K MOCAENO0BATE/bHEIM
POMeKyTKaM BPeMeHH, GY/AyT ONpPene/IsThCs He3aBHCHMbiMU nabJaio-
ACHUSIMH; HCIOJIB3OBAHNE KE BCE BPeMS OMHOIO H TOMO JKe MATe-
fg;ﬂca He O'6€‘(?1'[6'-II/IBaeT TaKOI:/:I HesaBUCHMOCTH HalGuofenust. C apy-
o TOPOHEI, KOrlla OCHOBHOH HHTePeC COCPeoTOUMBASTCS Ha npu-

TC, HMEET MPEUMYLICCTBO yiKe HCIOAB30BAHWE OLHOTO I TOTO 3Ke
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MaTepuasa, TAK KaK TOJNBKO STHM IyTeM MOMKHO yCTaHOBHTH (haxTu-
yecKoe YBeJIMYEHHE Beca HJH YHCJIEHHOCTH. O6a 3T acrnekra B H3-
BECTHOH Mepe COBMEINIAIOTCS APYT € JAPYroM MpH MOBTOPEHHHU gabJo- 260
Jendii B KaXK/IBH MOMeHT BpeMeHH. Tak, mpu U3MepeHHH HeCKOJIbKHUX :
KMBOTHRIX JWISI KaXKAONO U3 BAPUAHTOB KODPMJIeHHS CTAHOBUTCS BO3-
MOJKHEIM Ha OCHOBE HHIUBHAYAJbHOI'O B3BENIMBAHUS, HO OTHIOAL HE
Ha OCHOBE CPEJHEro Beca, OnpefesuTb, OYAeT JU KpUpas pocTa Haxo-
IUTBCS B COTJIACHH C ONpeJesIeHHON TeopeTHYecKodl KpUBO# pocTa U 2201
e OHH GYAYT HLOBOJIBHO 3HAYUTENbHO OTJIMYATBCS JADYr OT ApYyTa.

[TonoGHo 3TOMY, ec/ii HEKOTOpoe YHCJO pacTeHHH BHYTPH KaxXIOro X
o6pasna OyAyT B3BELIEHH TO OTIEJbHOCTH, TO B DesysabTaTe 3TOraQ 3
6yLyT OMpeneeHH IPUPOCTH, COMPOBOMKIAIONIMECS HEKOTOPOH Be- 3
POSITHOH OIIMOKOH, YTO TIO3BOJISIET IIPOU3BECTH OLEHKY HHTEpeCylo- « 1801
IWHX HaC CPaBHEHHUH. N

@

Ha puc. 1 nau Bec peGeHRa B YHUHMAX uYepes KaxkAylo HEAEJI0
nocJe PoxKJAeHHsl, a B TaGJ. 1 jJaHB pacueThl aGCOJIOTHOIO U OTHO-
CHUTEJIHOrO NMPUPOCTa 3a JeHb. AGCOMIOTHBIA IPUPOCT, MPEACTABIAIO- 100k
oM coBoil cpemmufl (akDIUYecKHil NPUPOCT, TOJNYYEHHBIH U3 IIPHU-
GaBKH B Bece 3a HeJeJ0, ONpe/essaeTcs myTeM BhlUMTAaHHS U3 Beca Ha
ompefleleHHYI0 HATy Beca Ha IPeAINeCTBYIOIIYI0 JATY U JEJeHHeM
5TOfl PA3HOCTH Ha IPONO/IKHTEJBHOCTb mepHoda B AHsX. OTHOCH-

IUUL“ L L L )

TeJIbHBIE MPHPOCTBI MOKA3LBAIOT yBeJHYeHde Beca He TOJBKO B Ile- 5 5 y - FE——
pecuere Ha eJUHHMNY BPEMEHH, HO TakXe M HA eJUHHUY JOCTHTHY- fos § ved !
Toro Beca. McrnoJb3yst TOT MaTemMaTHuecKHi (akr, 4To pacm G nedensx
14 og,m), D —

MOXKHO YCTAHOBHTb, YTO CPeIHHME 3HAUeHHsI OTHOCHUTEJIbHOTO MPHPO- 03¢
cTa JJsl HEKOTOPOTO MEpHOjAa BPEeMEHH MOJy4YaloTcsl H3 HaTypadb-
HBIX JIOrapH(PMOB COOTBETCTBYIOIIHX BECOB, B TO BpeMs KakK aGCoJIOT- o8t
HBIfi DPUPOCT — U3+ HENOCPEACTBEHHBIX BecoB. Takue OTHOCHTENbHbIE ‘Yl 5
NpUpOCTH yA0GHO BBIpaXkaTh B IpoueHTax, ymHoxkas Ha 100. Ecin 5’5 ’
3Ke TaKOl OTHOCHTEJIBbHBIfl ITPUPOCT PACCYHUTATH IyTeM JeJeHHs aGco- = 06}
JIOTHOTO TIPHPOCTA HA BEC HAYaIbHOTG MOMEHTa JaHHOrO MMepHOAa, 5
TO MOJIYHAIOTCSl HECKOJIbKO 6o0Jiee BHICOKHE BEJIHYUHBI, B CBSA3H C TeM, 05r
uto (haKTUYecKHH BeC pe6eHKa B NPOJOJIZKEHHH HEKOTODOTO IEPHOAA o
BPeMeHH OOLIYHO HECKOJIBKO Bbllle, UeM BeC Ha HayaJio 3TOTo IIe- S O4r
pHoga. dTa MOrPeliHoCTb CTAHOBUTCS GoJIbIIeH MO Mepe YBeJNHYeHHs
OTHOCHTEJIBHOTO POCTa MEXAY ABYMS 110CJAeJOBATEJNbHBIMH B3BOIIH- 03¢
BAHUAMY,

Ha puc. 1A naHo u3MeHeHHe aGCOJIOTHOTO Beca BO BpeMeHH; o2
CpPeIHUH HAKIOH JIHHMM Ha JMArPaMMax 3TOro BHAA XapaKTEpPUSYeT ol S
cpenuuil Temn pocra. Ha manHofl quarpaMMe TOYKH, COOTBETCTBYIO- ’
[iMe Becy B pasJ/iHuiible MOMEHTHI BPEMEHH, PacloaraioTesl MPuMepHO ‘ : . ; , .

0 2 4+ 6 & 1w 5

o TpsMoil JINHMU; 3TO, YKa3biBaeT Ha TO, 4TO aOCOJIOTHBIN IPHPOCT
Boapacm 8 wedensy -

ABJIAETCSA 37eCh TIOMTH IOCTOSHHBIM M COCTaBJseT okoJio 1,66 yHuuu
B nenb. Ha puc. 1B m3ofpaxkeHa QuHaMHKa HaTypaJ/bHOTO JIOTad-
pudMa Beca; HAKJIOH JIMHHH B KakIOH JaHHOH TOYKe XapakTepusyer
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Tabauya 1

: ]
Boapact . Ilpupoct | Hatypaas- ¢ [Tpupocr
B Hene- Bec B AE€Hb HBI AOTa- | (... | B MPOUEHTaX
AAX B YHLHMAX IlpupocT| g yuumax | pudm Beca Bplog m éa JeHb
t 3m i m
- m dm Y, log 106 | leOg m
0 110 0,0953
4 0,57 . 0,0357 0.51
1 114 0,1310
14 2,00 0,1159 1,66
2 128° 0,2469
19 2,711 0,1384 1,98
3 147 0,3853
16 2,29 0,1033 1,47
4 163 0,4886
9 1,29 0,0537 0,77
5 172 0,5423
14 2,00 0,0783 1,12
6 186 0,6206
12 1,71 0,0625 0,89
7 198 0,6831
10 1,43 0,0493 0,70
8 208 0,7324
5 0,71 0,0237 0,34
9 213 0,7561
19 | 2,7 0,0855 1,22
10 232 . 0,8416
8 1,14 0,0339 0,48
11 240 0,8755
14 2,00 0,0567 0,81
12 254 0,9322
7 1,00 0,0272 0,39
13 261 0,9594

OTHOCHTE/IbHBIH MPHPOCT, KOTOPBIH, €CIM HCKIIOUHTD IEePBYI0 HeldeJio,
HEYKJIOHHO TajlaeT [0 Mepe yBesHueHHs BospacTa peGenka. Takue
KpUBble ¢ BHeIllHeH CTOPOHBl OYAYT BHIMVISAETh Jy4ulle, eCIH Mac-
wTabpl AByX ocell BBIOpAaTh TaK, YTOOBI paduK pacrosarajics IpH-
MepHO TI0f OJUHAKOBBHIMH YIJIAMH K Toil M JADYro#l ocH; NIpH pasme-
ueHuy rpaduka BOJIMSH TOPU3OHTAIBHON MM BEPTUKAJbHOH OCH H3-
MeHeHHS HAKJI0HA ero BOCIPHHHMAIOTCA He CTOJb XOPOIIO.

C'padur OTHOCHTEJLHOTO TIPHPOCTA MOXKHO MOCTPOUTH ¢ GoJibiuel
GLICTPOTOI M YAOGCTBOM, eCJH BOCNOJb30BaThesi Oymaroil co crme-
IHaJbHEIM TpadJieHHeM, Ha KOTOPOH IO TOPU3OHTAJH HaHeCeHa Jora-
pudMuyeckas IIKaJda C yKasaHumeM Ha Hefl camux uucea (puc. 5).
DTOT ¢Hoco6 NMO3BOJTET H36exaTh JorapH(MUpOBaHUs, HO TaGJaHIb
JOTapUPMOB BCe e OCTAlOTCs HEeOOXOQUMBIMH JJs1 PaGoThl, eciy,
KpoMe TpadUKa, HYXKHO 3HATh U OTHeJbHBIE 3HAUECHUS OTHOCHTCJb-
goro npupocra. Hrobel moOJyuuThH TiepBOe IPeIBapUTebHOE Mpei-
CTaBJeHHe O COTJIACHH HaGJIOfeHHH ¢ HEKOTOPBIM 3aKOHOM POCTa,
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7KeJIaTEJIBHO TIOABICKATL TAaKOE H3MEeDeHHe H3Y4aeMofl BEeJMUMHBL

yTOOBl 2TOT 3aKOH BbIpaxajacs NOpsamodl JuHuell. Takum odpasonM,
pic. 1A IPUTOACH A/l MPOBEPKH THIIOTE3bl 0 KOHCTAHTHOCTH a6co.
JIOTHOTO  TIPHPOCTA; JOMyLieHHe Ke [OCTOSHCTBA OTHOCHTEIBHOTO
npupocTa SIBHHIM 00pa3oM ompoBepraeTcsi AMATpaMMoii Ha puc. 1B.
Ilpy HAMHUUH JDYTHX TUNOTETHUECKHX KPHBBIX POCTA CIGLYET HC-
110/1b30BaTh UHBE CIOCOSH! MPeo6pasoBaHUS MepeMeHHOH, Hanpumep

B CTydae TaK HA3HBACMOH «aBTOKATAIHTHUCCKON», HIIH «JIOTHCTHYC-
CKOW», KDHBOU OTHOCHTE/IbHBII TMPHPOCT yGBIBAET MPONOPIHOHATBHO
(haKTHYCCKOMY BeCy Ha NaHHBIH MOMEHT BpeMeHH. [ostomy, ecau or-
HOCHTE/IbHBIC TIPUPOCTHL PaCHOIONKUTE B 3aBHCHMOCTH OT ,3HaquHf/’1
()aKTHYECKOTO Beca, TO TMPH HATHUHH 3TOTO «ABTOKATAJHTHUECKOTOS
34KOHa BCC TOUKH JONKHBI PACHNOJONKHTLCS HA NPSIMOH  JIHHHH

B sToM cayuae MpoTHB KakmOro HaGMIOEHHOTO Beca cyleayer oTMme-
THTD TOUKOHM CDEIHIOI M3 JBYX COCEAHHX OTHOCHTEJBHBIX NMPHPOCTOB.
Ilpumenenye sroro cnoco6a MocTpoerus rpadika Mo JAHHBIM Tabyl, 1‘

NpEOCTABUM YHTATENIO; 3/1eCh MOXKHO HAHECTH ABEHAMIATD TOYeK

COOTBETCTBYIOIHX Becy oT 114 o 254 ymumit. Ecom moctpouts 3TOT

rpayK, ToO MOXKHO YOEIUTHCS, UTO JAazKe IOCTe ycepeTHeHUST CoCeHuX

TPHPOCTOB TONAPHO He MOJY4aeTCsl HHRAKOTO PETYISPHOTO HaMete-

Husi M, CJIGIOBATENIbHO, HET SICHBIX YKa3aHHH Ha TO, YTO HAGJIOACHHS

COOTBETCTBYIOT STOMY 3aKoHy. B ciyuae, ecanm 6bl g1 Hamux nas-

HbIX Oblna 6Bl HalifilcHa TPAMast JUHHS H ecau JOTYCTHUTD, YTO MAH-

/IbIM 3aKOH POCTa OCTAeTCsl HEU3MEHHBIM B JIO6OM IB-O‘3'paCTé To Tepe-

CCUEHHE ITOH TPSIMOH € TOPU3OHTANBHON OCBIO TIOKA3BIBAIO Gb Tako#

BEC, TIPH KOTOPOM MPEKPAIAeTCsT BCIKHH €0 IPHPOCT.

9. JlnarpaMmbl KOPPEJISIHOHHON CBSI3H

‘ llIupokoe pacmpocTpaHeHue HMeioT AMarpaMMHE, Ha KOTOPHIX He-
{\?To;(),aﬂ HEKOHTpoJiupyeMasi, T. e. NOABEPKEHHAS OMHGKAM HaGJIO-
\L;O 1;{;1{14“ BCJMUHHA DACTIONAraeTest B COOTBETCTBHH C NEPHOAAMH Bpe-
e JIM Kako#-Ju6o APYTOM KOHTPOJUPYeMOH BeNMUYMHOH (Hampu-
: P, KOHLEHTpALNS coJiefl B pacTBOpe, TeMmepaTypa H np.). Ho eme
zﬁf—?}gei;:flfogoe NpUMeHeHHe MOTYT WMeThb AHArPaMMbl KOPPeJIILHOH-
o coAs, PKOTOprX OZMH HEKOHTPOJIUpYeMBIil (akTop HAXOAMTCS
Cpa s }?gg AM, TOXKE HEKOHTPOJHPYEMBIM (haxTopoM. TU rpadpuky
TOUCTHEIE [UATPAMMBI, B KOTOPBIX Ka3KAasl TOUKA Npe-
fxa73d1ﬂer PE3YyIbTAT OTAC/JBHOTO IKCIEPUMEHTA MU HAGTIONEHHS Haj
;igg ?;Tﬂb HipeiMeHHbeMH BesmunHamu. [lo Takolt quarpamme nerxo yera-
iy av\];{ee?ﬂ Ju Oojlee MM MeHee 3aMeTHAsI CBSI3b MEeXIY 9THMHU
OTuo‘cme;Ibe{' or61m Taxas ToueuHas AHarpamMMa CTPOHUTCS Ha OCHOBE
o1y STedt 0 He OJILHIOTO 4HC/a HaOJIIOIeHHH, TO OHA JOBOJBHO 4a-
HaKomeHHrg fHOlI-CK&S&Tb HaM, CJexyeT Jii 3aTPauuBaTh BpeMs Ha
e 'H»;gTep.naﬂau 3TOoro poxa. LleHHOCTb ¥ 3HAUeHHe HAero
o JIIO,ZIG"HI/II/I CTAQHOBSITCS B 3TOM CJ1ydae BHAUMBIMH IS

H STUM NyTEM MOXHO OGHADYXHTb TaKHe CBSI3H, KOTODHIE

A HBawQT g
}K(EHI)I. ’ ]
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B Tex caydasx, Korjga HaG/IOAEHHA TaK MHOTO, 4TO TPYAHO IIO-
CTPOUTDH TOYEUHYIO ZHATpaMmy, CJeIyeT BCe ToJe QHarpaMMEl pasje-
JIMUTh Ha KBaZpaThl U BIMCATb B KaxJblil U3 HUX COOTBETCTBYIOLIHE
yacrorhl. Takas aumarpamMma ¢ oGO3HaYeHHEM YacTOT SBJSETCS yxe
KOPPEJISIMOHHON Tabmuuel.

Ha puc. 2 nana ToueyHas jJuarpaMma, XapakTepusyloulas 3aBH-
CHMOCTb yPOXKaeB TIIEHHLBI, TOJyYeHHBIX Ha ONBITHHIX JeJSHKax
(nensiHKM, YXOODEHHBIE HABO3OM, C Y4YacTKa Bpoxboak Poramcren-

45 T T r r T
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25

Ypoxadnocms 8 Sywensx wa axp

201

75 L [l I L L
15 20 25 30 35 40~ 45
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Puc, 2. Ypoxaii TiIeHHubl # 0CaiKkH 3a 35 et — ¢ 1854 mo 1888 r.

ckoil ONHBITHOH CTAHUMH), OT KOJHYECTBA OCAIKOB, HabJI0eH HBIX
B pasjHuHble TOJBL. OTH JEJISHKH OAMHAKOBO o6paaTHBaINCh B Te-
yeHHe Beero nepuofa ¢ 1854 mo 1838 r. Tpuanarp nsith HabJrio e HuH
HaJ YPOXKAHHOCTBIO M OCaJKaMu, 0003HAYCHHBIE 35-10 TOUKaMU, yKa-
3HIBAIOT HA XOpOIlee COOTBETCTBHE MEXAY POCTOM ypoxaiHOCTH H
yMeHblleHueM ocanakoB. Jlaxe B’ caydafX, KOTAA HMEETCA HEGOIb-
[oe 4HCJAO HaG/IogeHuH, ToueuHad jJuarpaMMma MOXKeT HATOJNKHYTb
MBICJIbL HA TaKue CBSI3H, KOTODHle DaHee W HE MOLKO3PEBANIHCEH, MY,
HaoGOPOT, U 3TO HE MEHee BAXKHO, [IOKAXKeT OTCYTCTBHE TaKOi CBSA3H,
B HaJIHYUM KOTOPOH MBI Mpexge ObLIM BIOJHE YBepPEeHhL. O6uIee 3Ha-
yeHHe ITHX JUATPAMM COCTOUT B TOM, YTO OHM HAKOT HaMETKy HAlIUX
BHIBOZOB [0 TOr0, KaK 3TH mHocieanne GyayT €Iporo opopMymHpo-

BaHBI, H HATPaABJSIIOT HAC K MPEANOJNOKEHUIM, KOTOphbIE B D',aJIbHeI'/’I-A
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ieM MOTYT OBITH NpOBe :
-3Kc?-<ep'HM9HTaJlebnM pud?oc.n %eﬂlg;lal :P(I)g(:‘e TOYHBIM CTATHCTHYSCKHM HJTU
oMe 11 i ]

- cf)ﬁ e Ooggric;;%m; TOLIIE"{AHO'H AUaTDaMMBI, HHOTHA NPUMEHSETCS
apyrolt cro | PAXKCHUSL CBA3H, TIDH KOTOPOM 3HAYCHHS OMHOH
‘ep PacrosiaraloTcs 8 NMOpsJKe UX BO3PACTAHMS, a

: Eiﬁgmglg&sﬂaqe@m BTODO#i NepeMeHHO!H OTMeYaoTCs fo&vxafmilooggl;
;[a‘mo;{ I/IJI-quo'eﬁHHaﬂ STHM TIYyTeM, UMeeT GoJiee HJIH MeHee 3aMeTHHI
! POLLYIO TEHASHIUIO K 3TOMY, TO MOMXKHO TOBOD

FMGHIL CBASH MEXJY 3THMH TepeMeHHbMH. Ha puc, 3 ILI;:HZB fa}?aas;
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3. Ocanxu n ypowan 3a 35 aer, PAacOoONOXEHHBIC B HOPAIKe
BO3pacTaHHs ypoxas.

. [MHUYg ; y
s J;Jrl)sémoac:uxma, KOTJla TOMBI DaCIOJIOMKEHBl B IOPSAKe BOSPa-
e TRONE mﬁieaﬂnum. Taxkue koppensinuoHHBIE JHUarpaMMeL
TeJIbHBI, YeM TOYEUHHE, o ‘
CKPBITh CBENEHUS, KO ; h TIOMOI ooy,
KOTOPHIe BBISABJISIOT ‘ '
By , CSl NMPU [OMOIH ITOCJASIHY
) C 3THM TOYeYHas JuarpaMMa o .
: Ma ofJiaflaer ellie T
(TBOM, 4TO TIpU HeGOJI HOHOCR 10 o
BIIOM YHCJI® HaOJMIOAeHUE 4
BCTOTEy e Heas V OHa TIOIHOCTRBIO COOT-
OHHOH TabJmle, a mpu 6o
’ ) BIIOM YHCJIe -
,Ieﬂlp%n JIETKO mpeoGpasyeTcss B 3Ty TaGJIHLY. © famo
perre }?}?H}r{xocpggﬁ%; }gop-penﬂuulormoﬁ TabJMIB 3HAYEHHS 06enx me-
TCS 10 KJIaccaM, IIpH
DomeHEX PPYIH I aM, NpU4YeM HHTePBAJBl DPYIIH-
HanIg; MBer;)yTpJ;p (1){:{};{;[014 HepeMeHHOH JOJIKHHE GLITh OMHaﬂ(ggbIMﬁ
_ , H (HIEHUDB MH MO '
YIS € T €M TIOAPA3NAEJUThL Ha
JIOM B OJUH Oymesp Ha ak
¢ UHTEpBAJIOM B rpeTerEy e b IIEL
oIuH moiM. [losromy ¢ :
Wionsas A . Y COOTBETCTBYIOmIAS KOPPessi-
amma OyJeT NeNUTbCS H
e Ha KBAaJPAaTHI, | i
o ‘ B KAXABIH U
PHIX BNHCHIBAeTCS KOMUYECTBO HAG/IOMCHHL. KOppeJIﬂIIlII/IOHHa:

3 P. A, ®uwep
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tabauia NoJesHa B Tpex oTHouleHusix. OHa paer HalVIsImHOE TIpel-
cragyenye 060 Bcell Mmacce HaOJIONeHUI M IPH HeOOVIBILIOM UYHC/HE
HAGMIONeHHH CTOJIb e 0003pHMa, Kak U Toueuyxasl auarpamma. Ona
SBJISETCS] KOMIAKTHOH perucrpanuell obumpHoro psiga HabaoaeHuH,
npuyeM HPH ABYX TIePeMeHHBIX 3Ta PErucTPallusl CTaHOBUTCS HCYep-
neBatomed. [Ipu Gospluem uucie mepeMeHHBIX OJHA KOPPeJSIHUOH-
Has TabJHula yKe He HCUEPIBIBAeT BCIO CBS3b; B 3TOM CJjydae CTpPO-
ATCS KOPPeJALMOHHEle TabJulbl A9 KaxKgofl naphl IepeMeHHHIX.
Haunoe oGCTOITENBCTBO JIMILAET HOC/TEIOBATENST BOSMOXKHOCTH TIOJIY-
UHTh IEeJOCTHOE H306pakeHne HCXOJHOTO MaTepHaJsa, HO CiaedyeT OT-
MeTHUTb, YTO, K CHACTBIO, B MOJABJSIONIEM OOJIBIIHHCTBE CTATHCTHYE-
CKUX 33724 DSl TAKHUX MOMAPHBIX paclpefeseHdll [aeT JOBOJBHO NTOJ-
HOe OCBelleHHe H3yuaeMoro Bompoca. [Ipu uncie nepemenHbIx Godibiie
JIBYX HCXOIHBIE NAHHBIE B IEJsXK DPAa3JIMYHOTO poja CIPaBoK yJI00-
HO HAHOCHUTb HA KAPTOUKH, UMesl JJIS1 KAXKMOTO OTAEJIBHOTO CJaydast
CaMOCTOSITE/IBHYIO KapTOUKy, Ha KOTOPOIl SHaueHHe Kaxk/I0H nepemen-
HOH 3aHOCHTCS B OTBejeHHOe Ais Hee Mecto. [IpaBaa, myOauxanus
TaKUX {IOJHEIX JAHHBIX BCTPeUaeT H3BeCTHLIE 3aTPyJHEeHHs, HO 3TH
3aTPYREHEHHs] BCE XKe He SIBJISIOTCS HeNPeoJOJHMEBEIMH, TaK KAk HaH-
GoJiee CyIIECTBEHHBIE CBEIEHHS O ‘MaTepHuaje MoI'yT ObITh JAHH B KOM-
HaKTHOH (hopMe KOPpeJSIHMOHHBIX Tabmau.

Tpetbst BaxHasi 0COOEHHOCTh KOPPEJSAIMOHHOH TaGAHLL COCTOMUT
B TOM, YTO B Hell HCXOmHbBIE JaHHBIE ITPEICTaBJSHEl B (hopMe, YA0OHOH
JUJIsl HeMOCPELCTBEHHOTO NIPUMeHEHHsT CTATHCTHYSCKUX MeTo0B ofpa-
6oTkH MaTepHasa. Ha ocHOBe KOPPeIANUOHHON TaGMHILEl MOTYT OHITH
JIETKO BBIUMC/AEHBI BCE BaXKHEHIIMe CTATHCTHKH, a MMEeHHO: CpelHHe,
JUCHEePCHH ¥ KoBapuanus. [IpuMep xoppeasuuoHHOH Ta6auLbl AaH Ha
crp. 148, 149 (ra6a. 31).

10. ImarpaMmbl 4acToT

Ecau y Govibiroro unucsia o6beKToB HaGM0KAeTCs HEKOTOPHIH MpH-

3HaK, KaKuM, HalpuMep, MoxeT ObiTb pasMep, BeC, UBET, ILIOT-
HOCTB W T. /., TO IOSIBJASIETCS] 'BO3MOXKHOCTb COCTABUTH MPHMEPHOE
NpeJCTaBJeHHe O TOH 2eHepavbHoll COBOKYNHOCTU, TO OTHOUICHUIO
K KOTODOH HAIU¥ JAHHBEE CJeIyeT PaccMaTpPHBaTb KaK BbIGOPOUHBIE.
Ipu sTOM MBI MOJyyaeM BOBMOXKHOCTb CPDABHHBATL €€ ¢ JPYTUMH Te-
HepaJbHEIMH COBOKYITHOCTSIMH, OTJIHYAIOMUMHCS 1[I0 CBOEMY MPOHC-
XOXIEHHI0O HJIHM B CBSI3W C U3MeHEHHeM oOKpyxawomied o6GCTaHOBKH.
Tak, nampuMep, pachl, paccMaTpHBaeMble KaK 'COBOKYIHOCTH JIOJed,
MOTYT 3HAUUTEJIBHO pA3aHuaThes APYT OT Jpyra, XOTs OTAeJbHHE

JUIA, OTHOCSAMIHECST K ITHM pacaM, MOTYT OKasaThCsl BO BCEX OTHO-

HICHUSX OoAuHaxoBHIMH. To ke caMoe H B YCJOBHSX IKCIIEDHUMEHTA:
HaOMoJieHye Hajy COBOKYNMHOCTBIO OOBEKTOB MOXKET OOHApyXKHTh
BJHSHAE OKPYXAIOmUX YCJAOBHH HAa pasMep, CMepPTHOCTb U T. ., HO
3TO BJAUSIHHE MOKET OCTAThCSl He3aMeueHHBIM MPH Ha6JII0JeHUsIX HAX
OTHEJBHBIMH oObexkTaMH. HarjsHoe mpeacTaBjeHHe O pesyJabTaTax
H3MepeHHUs] HeKOTOPOro NpH3naxa y 6GoJbUIOTO 4HCAa o6BEKTOB AaeT
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sularpaMMa vacrot. Ilpu mocrpoenuu aroit AUarpaMMbl H3IMePSIeMBIi
lipu3HAK PAClojlaraeTcss Ha oCH aGCuuce, T. e. ero 3HAYeHHS HAHO-
¢siTCSl Ha TOPUSOHTAJBHOH ocH Tpaduka, a 1o opjauHaTe, T. el o
pCPTHKAIH, OTKNANbIBAIOTCS — 4UCACHHOCTU, COOTBETCTBYIOLIHE KA¥K-
10My HHTEpBaJy.

Puc. 4 npeacrasaser co6oit AUaTPaMMy 4acTOT, JAIOUIYIO pacrpe-
renenne 1375 KeHmuH nmo ux POCTy (HECKOJIBKO H3MEeHeHHbre JaH-
npie [IupcoHa u Jlu). Best ata BHGOPKa Gbina pasiejieHa Ha yacTu
COOTBETCTBYIOIIHE TOCIENOBATE/IbHEIM UHTEPBAIAM POCTA B | 11}01‘&»\4’
PaBHble IVIOIANH HA JHATPAMME COOTBETCTBYIOT OJMHAKOBHIM HHC.
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Puc. 4.

;;gg;c;s;M&fe Nfz)nl?lqag TPYNINPOBKY MaTepuajla 1o HEPABHBIM HHTEp-
H:Ioma,aﬂy6bm-p1 Ho IPA3HAKA JuanpaMMy CJIeLYeT CTPOUThb TAK, YTOGLI
& TPOMOPUUOHANBHEL YHCAEHHOCTSIM.
e HTEpBaJ, coxepKauuil HauGoJpliee YHCIO Hab/momeHus, Ha3bI-
o TCs1 _MojanbpHbiM HHTepBasioM. Ha puc. 4 MomambHbif HHTEDBAJ
KOSIL?iBﬁz;MOeTH }?a2;15 11‘0 63,5 mofiMa. B Tex BeckMa uyacThix Cay4asx,
O, mepoMeH H3MEHSIETCS] HEMPePHIBHO, TaK YTO BO3MOMKHDLI BCE
phowe: \% OUHEIE 3HAYEHHS, BEIOOP pasMepa MHTePBANOB U UX TPaHHIL
P OJIEH, & 5TO MOXKET NPUBECTH K 3aMeTHBIM Pa3JIHYUSIM BO BHELI-
gnge Bille puarpaMMbl. OZHAKO BO3MOXXHbBIE IDaHHIbI TPyHn oOBIYHO
3YJIbf:"I]'I§}OHmﬂ ‘Hanmeﬂgmeﬁ U3 ©IHHHL, B KOTODHIX BBIPAXKEHH pe-
e To.q :Mepeﬂmﬂ. CIH, HallpHMEp, U3MePeHHsl POCTa GBLIM Cjie-
Sty OCT}I;}CU)‘ A0 OAHOH YETBEPTH MIOHMA U BCe 3HAUCHHS MeIKLy
et 0 Mse )K,a Hé\q?al/oxasa.ygmb OpupaBHeHHbIMU K 67 moitvam, Bce
o el I/IMelE‘)Iy 8 U 6(7 /s MpupaBHeHn K 67!, mofiMa u T. I,
T‘pynmnponxﬁ ; 1\; %pyjlroro BHIGOPa, Kax B3Tb B KAYeCTBE eIHHHLL
At KpaTHbI)’( 1’/ » @ W T. JI. UeTBEPTH JIOAMa DU TPAHULAX HHTep-
6paTb"MeHb*LLII/Ie g Jofima. JIna craTueTHYeckux PacueToB BHITOMHEH
o el egHH'HLbeI TPYNITHPOBKH, TaK KaK 3T0 JaeT GOMbIIyIO
o \ AN PPahuuecKoro U306paKeHusT TPEMMYHIECTBO HMeeT
e rpybas rpynnuposxa.
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Ha puc. 4 B3siTa c4HUMNA TPYANHPOBKH B 1 grofiar, yaoouas mpi
GoNBIIOM unc/Ie HAGMIONeHHIl; NpH MEeHbLIHX BBIOOPK4AX OOBIYHO NpH-
xonuTCsl 6path Godee rpyGyio TPYNNUPOBKY, YTOOb BK/IIOUNTh B KaXK-
Jyio TpYMily JOCTAaTOUHOe YHC/IO0 HaOIIOAeH .

Bo Bcex caydasix, KOrjda nepeMenHasi BeM4iHa H3MeHACTCs Hempe-
DHIBHO, AHATPaMMa YacTOT HOJKH4 HMeTb (pOpMY THCTOTDAMMBIL, £
KOTOPO#l MIOWab NPSIMOYTOJbHHKA, TOCTPOEHHOTO Ha JIIOGOM HHTEp-
BaJle, 10J3KHA COOTBETCTBOBATH YHCJIEHHOCTH HAGIIOJCHUH B 9TOM HH-
repBase. Ha mpaxTuke HHOrZa NPUMEHSIETCST U APYToil BUIL AMarpamy,
noslydaeMbiii IyTeM COGJMHEHHS OpAHHAT, KOTOPhie BOCCTAHABJIMBA-
J0TCS M3 IeHTpa KaXkAOro Hurepsasna. B pesysprare no.1y4aeTcs
JHarpaMMa, UMelomasi U3BECTHOE CXOJACTBO C HENPepbIBHOM KPHBOH.
OfHAaKO NMPEHUMYIIECTBO 3ToH (opMbi HJIIO30PHO HE TOJBKO TOTOMY,
YTO ee BUJ HHOTJA MOKET BBECTH B 3a0JyZKIEHHE, HO M HOTOMY, 4TV
BCErZa CefdyeT JenaTh pasiHdde Mexay OeckoHEYHoM reHepaJibHoll
COBOKYIHOCTbIO U (hakTHUeCKoil BBOODKOH, B3fITON H3 3TO# COBOKYII-
HocTH, KoHuenuHst HempepbiBHOH KpHBOH UHCJAEHHOCTEH, CTPOTo ro-
BODsi, NMPHJIOKHMA TOJBKO K NEPBOH, T. €. K reHepasbHOll COBOKYTI-
HOCTH, H HeT HUKaKoil HeoGXOZHMOCTH TOJIBKO Pajd HJTHOCTpALUHA Ur-
HOPHPOBATb yKa3aHHOE Bhiille pasHine.

Bce CKasaHHOe He JOJIKHO NPENsiTCTBOBATh HAJOKEHHIO KPHBOII
pacrpejiefleHusl, PACCUMTAHHOH Mo HAGMIONEHHAM, Ha THCTOrpaMMy
(xax aTo caejaHo Ha puc. 4). Ha Taxux COBMEIMEHHBIX AHATrpaMMax
BLISIBJAETCS. Pas3JHuHe MeXKy THCIOTPaMMoli, npejcTaB/siomel Bhi-
60pKy, M HEIpepBIBHOH KpHBO, faiolied NpHMepHOe n3o6paxkeHue
¢OpMBl TeHepaJIbHOM COBOKYNMHOCTH. B 9ToM c¢/yuae Mbl MOXKEM He-
MOCPEe/ICTBEHHO OGHAPYXKHTh CEPbC3HOE pas/IHiMe MEKLY (paxTHYE-
CKHUM H THMOTETHUeCKHM pacmpejejenusm, OnHaxko He ClIeayeT mpe-
YBEJIHUHBATL BO3MOXKHOCTEH /IS pelleHHsl Ha OCHOBE TaKod rJaso-
MepHOI OLEHKH BOTpoca o ToM, GyJeT JiH 3T0 passiuuHe GoJjee TOTC,
KOTOPOe MOKHO OXKHAAaThb IIPH YCJIOBHH CJy4aiHOTO ot6opa. /s pe-
ILIEHHST 9TOr0 BOMPOCA CYLIECTBYIOT TOUHBIE CTATHCTHIECKHE KPHTEPHH,
OMUCAHHE KOTOPhIX GyJeT AaHO B CJAEAYIOLILUX I1aBax.

Ecan mepeMeHHAasi H3MEHsIeTCs NPEPbIBHO, HATIPAMED, MPUHUMACT
TOJIBKO Ile/ble 3HAUEHHS, To, COBCTBEHHO rOBOPS, HET OCHOBAHHUH s
u306pakenns COOTBETCTBYIOWErO pAacrpefieleHus B BHAE THCTO-
TpaMMBI, TAK KaK 3/eCh HeT M3MEHEHHsl BEeJHUMHBI BHYTPH HHTEpBaJa.
C Ipyroli CTOPOHE!, B 5TOM CJIyyae HET OCHOBAHHI M /I MOCTPOEHHUS
HenpepeBHOll KpuBoil pacnpenenenus. OAHAKO NpeACTaBIEHHE TaAKHX
JAHHBIX B BHUJE HCTOIPAMMBI He SIBJISETCS UeM-TO HE3aKOHHLIM; OHO
BIIOJTHE JOMYCTHMO, ecTd Ml OyjAeM paccMaTpHBaTh AMCKPETHYIO H3-
MEHUHBOCTb, KaK H3MEHUHBOCTb HEIPEPHIBHOH BeJHMYHHBI, 3HAUCHHs
KOTOPOH OKPYIVISIOTCS A0 LEJBIX YHCEJ.

10.1. TpeoGpasoBanHble YaCTOTHI

B psize cayuaeB NP MPOBEPKe COTacHsl HAGMIOAEHHH € HEKOTO-
PBIM CIIEHaJbHEIM 3aKOHOM pacHpeleseHusl YHCAEHHOCTb, KaK H BCs-
kas Apyras NepemMeHHasi BeJHUMHA, MOXKeT ObITh NpeoGpasoBaua B
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10rAPUPMHUECKYIO (POPMY; 3TO MOMKHO JOCTHTHYTH NMyTeM pasMeile-
yiiist Ha Tpaguke JOrapuMoB YHCJIEHHOCTEH HJIH CAMHUX YMCJACHHOCTE]:
na Jorapugpmuueckoil Gymare. Ha puc. 5 3TuM croco6oM HaHeCeHb
ita JIorapupMuyeckylo GymMary Yuc/ia HBETKOB JIOTHKA, UMEIOUUX OT
5 no 10 senectkos (nanubte [Tupcona); stum Fpa(bI/IKO;VI obueruaercs
cpaBieHHe HaG.TIONEHHLIX UHCJICHHOCTEH € TUTOTETHYECKHMH, OCHO-
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Puc. 5.

PerIBING HA TPEINOIORKEHAH, YTO YHCIEHHOCTH pacreitiii ¢ uncIoM
L}{t::f;uc{;Kos,o6o;1bumM NSITH, yMEHbIHAIOTCS B [eOMETPHUECKOH nporpec-
h::!cio'ra};m; rpadux, co6cm¢1mo roBopsi, He SIBJSIeTCSI Auarpammoft
‘7-'1[01@1’{0 ocs;I B HEM HCIIOJIB3VIOTCSl 4aCTOTBl, TAK KaK 31eCh HE CO-
Iipcicmmye HbcInaHe, [0 KOTOPOMY OJMHAKOBBIE YACTOTHI JOJXKHLI OBITH
; PaBHBIMH IJIOILA ASIMU.
I'paduxu, nono6ine NPHBEJEHHOMY Bhillle, OOLIUHO IPUMEHSIIOTCH

I ¢
f CpaBHEHHsT KO3(P(UUHEUTOB CMEPTHOCTH H IPOAOJKHTEIbHOCTH

K
V\’\H_dfm B pasJHuHBIX PYNNax Hace/eHHst. B aTom ciyyae mportHs ompe-
~+*+ICHIIOr0 BO3paCTa CTABHTCH TOYKA, COOTBETCTBYIOL[AS UHCIY JIHIL,
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noxuBWHX A0 Hero. Tak xak K03 pUILHEHT CMEPTHOCTH OIpPeaesIeTCst
CKOPOCTBIO YMEHBIICHHs Jorapudma /sl YHCHa JHUI, JOXKUBIIUX JO
OTpe/e/JeHHOIO BO3pacTa, TO DaBHBIM HAKJOHAM TakKUX KDHBBHIX CO-
OTBETCTBYIOT OJUHAKOBHE KO3((HIHeHTbl cMepTHOCTH. ITosTomy Ta-
KHe jJIHarDaMMBbl BeCbMa YIOOHBI 151 HaOMIOACHHS HaJ yBeJHUEHHEM
KO3} (HUIMEeHTa CMEPTHOCTH MO Mepe yBeJHYeHHsl Bo3pacTa H MJs
CpaBHEHHS] CMEPTHOCTH B pasJHUHBIX rpynmax HacemeHnus. Jlua-
rpaMMBl 3TOr'O THIIA MeHee OT3BbIBUMBHI Ha HeGoJbIiHe (JIIOKTYalHH,
4eM COOTBETCTBYIOLINE JHArpaMMBbl YHCICHHOCTEH, /lafolue pacipene-
JIeHHe HaCeJeHHs M0 BO3pacraM, B KOTOPHIX HaCTynusa cMeprh. ITo-
3TOMY pacCMaTpuBaeMEble 3/eChb JUarpaMMbl GoJsee NMPHUIOAHH B TeX
cay4yasix, KOrfa Takue Hefosbiude (JUIIOKTyallHH O0YCIOBJIEHBl BJHSA-
HHeM omuO0K caydaiiHoro otfopa, KOTopele B 6oJee UyBCTBHTEJIBLHBIX
JuparpaMMax MOTyT 3aByaJqupoBaTh MHOTHe xapakTepHEle OcoOeH-
Hoctu cpasuenuil. Cenyer, KCTaTH, 3aMeTHTh, 4TO BHOOP HajJIekKa-
[HUX METOJAOB CTATHCTHYGCKOH 00paGoTKH Marepuata HH B KakKoi
Mepe He 3aBHCHT OT BeIGopa (opMEIl 115t rpadhuuecKoro H306pakKeHHusl.

Yacto B reHeTHKe, 4 HMHOTZIA U B JPYrHX HayKax IPHXOJUTCH
HUMeThb JeNO C HEKOTOPHIMHM OTHOINEHHUSIMH UHCIEeHHOCTeH, KOTOphIe
YCTAHABJIHMBAIOTCS AN KaxKAOH BHIGODKM, B3SITON H3 CepHHM HX. DTH
BLIOOPKM N0 JaHHOMY HPH3HAKy MOTyT OBITb OJHODPOAHLIMH HJH, Ha-
obopoT, HeoaHOopoaHbIMU. KJiaccutukanus BeIGOPOK, TaKHX, Kak IIO-
TOMCTBO PAaCTEeHHH WJH KHBOTHBIX, B COOTBETCTBHH C BEJNHYUHOH OT-
HOIUEHHUS YHCJAEHHOCTEH B HHUX, a TaKXe yCTaHOBJEHHE CTeNeHH OJ-
HOPOJHOCTH 3THX BHEIOOPOK SBJSIOTCS B 3ITHUX HaykaxX BeCbMa BaX-
HEIMH BOIIPOCAMH, TPeOYyIOIMUMH NPH CBOEM peINeHHH IPHMEHEeHHS
TOUHBIX KpUTepHeB. DTH HocjaeiHHe OyAyT AaHel B raase [V. ®opma
JKe rpaduyeckoro uzobpazkeHUs TakKUX HAOMIOAeHUH OOBIYHO BHIOH-
paeTcss B COOTBETCTBHM C H3yyaeMbIM YaCTHRIM BONPOCOM, IIpHUYeM
CTPEMSITCS NPHAATE 3TOMY H300paxkeHHnio Hanbosee BOCIPUHIMAaEMYyIQ
(QopMy.

B uwactHOM cayuae, Korga YHCJEHHOCTH COOTBETCTBYIOT ABYM aJb-
TEePHATHBAM, 3TH UUCJHEHHOCTH [/ KaXKA0H OTAeJhHOH BEIOODKH MO-
I'YT IPeACTaBJIsATb KOODIHHATE HEKOTOPOH TOUKH, a MHOXKECTBO TaKHX
TOUeK Oy/IeT XapaKrepH30BaTh OTHOIIEHHS UX B BEIGOPKax. Ha puc. 5.1
apuMeHeH GoJee yAOOHBIN CHOCOO, NMPH KOTOPOM pasMelaloTcsl He
CaMH{ YHCJEHHOCTH, 4 UX KBaJpaTHHE KOPHU. B 3TOM cJayuae TOUKH,
OTHOCSIHECST K BHIGOpKaM U3 n HabmoAeHul, 6yAyT nonalaTh BHYTPb

KBaJpaHTa Kpyra, paauyc KoToporo } n. BBIGOPKH, B KOTOPBIX OTHO-

[IeHHe uHcJAeHHOCTeft paBHO p: g, ecam p--q=1, OyayT Homaznartb

1a pagnyc — BeKTop, 00pasyloniuil ¢ oChlo yroJ ¢, TaK 4To
sinfop=p, costop=yq.

ITOT crnoco6 NOCTPOEHHSI AMArPaMMBl I[103BOJISET OXBATHTH TO-
pasfo GoJee WIHPOKHH mHTEpBaJ pasMepa BEIOOPOK H 0ojee IIHPO-
KHII MHTEPBAJ OTHOWIEHHH uHMCIeHHOCTEH, 4eM 3TO BO3MOXKHO IIPH
Apyrux ycaosusix. Mocrensiep u Takeit Ha 9TOM IPHHUHIIE H3TOTOBHJIH
CrenHaJbHo rpadaenyio Gymary, Koropast Telepb CTasa JOCTYIHOH.

YuuTHBas, 4To CpeAHsis KBajpaTHYeCKasl OMIHOKA CJydailinoro mo-
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i
/IBJACHUST ¢ IIPH DJaHHOM n IpornopuuoHaJbd a ‘.i;;* H HE 3aBUCHUT
n
JT (p, MOXXHO IIPHUTH K 3aKJIOUEHUIO, UTO p836p0C8HHOCTb HabJa0aeH-
fILIX TOYEK TI0 Ty U APYyryro CTOPOHY COOTBETCTBYIOLIETO Jyda JoJd2KHa
ALITh BO BCEX 4acCTAX AuarpamMMel oAuHaxoso#. B c¢BsI3u ¢ 3THM TO-
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0 om Bucoxux pacmenui

Puc. 5.1. YnclreHHOCTH, pACNONOXKEHHBE B BHe
BHATPaMMbl KBaAPATHBIX KoDHEH.

/BACTCS BO3MOMKHOCTE NTPOU3BOAUTE [VIa30MEPHYIO OLEHKY OLHOPOJ-
HOCTH TPy,

B matepuare, otHocsmemest k Lythrum salicaria u mpeacrassien-
oM Ha puc. 5.1, B COOTBETCTBHH C OMKHIaeMbIM GBLIO OGHADYKEHO
'PiI Kmacca, nmpeacrasiaeHHbIX 1, 19 u 7 cembsivu. OmHa ceMbs, co-
Crodmas 3 41 pacrenuit (npuuem BCe PaCTEHHS UMeJH NMECTHK Cpef-
HCH IMHHEL), KOTOPAsi OYEBUIHO MPUHALIEKUT K 4ETBEPTOMY KJaccy,
TEHIIACh HEKOTOPOH HEOXHIAHHOCTBIO: AAJbHEHINMe OMBITH [I0KA3aH,
1TO OHa COMePIKHT TPH JAOMUHAHTHEIE 'eHA «MHL» GJarofaps TOMy,
170 B mpejnecTByIOmEM MeHo3HuCe MPOM3OMLIO ABOHHOE PelyKIHON-
HOe JlejleHne M 4TO B pe3ysbTaTe 3TOrO IPOLecca OHA jaja B GoJce
UOWHPHOM ombiTe 2% «JIOHD.
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I'JIABA TPEThA

PACNIPEINEJIEHUA

11. B ocHOBe BCex CTATHCTHYECKHX HCCJIeIOBAHME JEKHT MMOHSITHE
0 GECKOHEYHOH 2eHepaabHOll COBOKYNHOCTL OMHON HJIM HECKOJBKUAX
HEPEeMeHHBIX, HMeIomel olpeeNeHHoe pacnpedeneriie RAOTHOCTY Be-
poaTHOCTU. Hanpumep, OCHOBBIBASICH Ha ODNpaHHYEHHOM 4HCJe HaGuo-
NeHUH HaJl OTJeJbHHMH NIPeACTaBUTENTMH HEKOTOPOTO GHOIOTHUIECKOT)
BHJA WJIH HAJ SJEeMEHTaAMH IOTO/Ibl ONPeAeJeHHON MeCTHOCTH, Mbl MO-
K€M MBICJIEHHO NPEJCTaBUTh Ce6e HEKOTOPYIO DHIIOTETHYECKYIO 6ec-
KOHEUHYIO COBOKYIHOCTb, U3 KOTOPO¥ B3siTa Halla BbIGOpKA Ha60je-
HUIl, a TakXke JONYCTUTb CYIIECTBOBAHHE BEPOSITHOCTHOH MPUPOIb!
y OyAymHux BBIGOPOK, Ha KOTOPHIE U PACHPOCTPAHSIOTCS HANIH BBI-
Boabl. Ecou BTOpas BEIGOpKA MPOTHBOPEUAT 3TOMY MONYILEHHIO, T
MBI JeJaeM BBIBOJ, YTO OHA, TOBOPSI CTATHCTHYECKUM SI3HIKOM, B3SITA
H3 JPYTO#l TeHepasbHON COBOKYMHOCTH, T. €. UTO YCJIOBHS, B KOTOPBIX
HaxoJHu1ach 3Ta BTOpAsi TPYMIa OPTaHU3MOB, OBLIH CYHIECTBEHHO
WHEIMH, YeM y [epBOW, HJIM 4TO KJIMMAT (H/IH METOABI ero onpefese-
HUST) TaKKe B 3HAUHTEIBHOH Mepe H3MEeHWsCs. KpHuTepu, mo3BoJsiio-
LIHe pemarb TaKHe BOMPOCHI, MOTYT ObITb Ha3BaHbl KPUTEPHSIMH Cy-
[ECTBEHHOCTH; UMesl MOAXOASINME JaHHOMY CJydai0 KPDHTEPHH, MBI
MOXKeM YCTaHOBHTD, OTJIHYAETCS JIU CYLIeCTBCHHO BTOPAst BEIGOPKA OT
NepBol, UM TAKOTO PA3JHUUST HET.

Besuunny, onpenensieMyio mo BBHIGOPOUHBIM AAHHBIM JUIS XapaK-
TEPHCTHKH TeHePaJbHON COBOKYNHOCTH, K KOTOPOH NPUHAMICIKHT
Hama BeIGOpKa, GyfeM HasblBaThb crarucTukoi. Hanpumep, Takoii cra-
THCTHKOY  fIBJSIETCST  CPEJHSISI HEKOTOPOro uHcjaa  HabJIioieHuit
X1, X3,. .. X,, ompeiensieMasi ypaBHEHHEM

;—c=%$(x),

re S o3HayaeT CyMMHPOBAHHE BCeX BBIGOPOUHHIX MAHHBIX (CHMBOI
S GyaeT B 3ToM CMbiCTe HCIONE30BATBCS HAMH M B JdajdbHeHleM) H
n — uucao nabaoaerHuii. KoHeuHo, TAaKOrO Pojia CTATHCTHKH MEHSIOT
CBOH 3HAYEHHS OT BBIGODKH K BBIOOpPKE, H TEOpPHUS pachpeneseHu
onpelessieT CIEUHANbHYI0 XapaKTePUCTHKY H3MEeHUHBOCTH 3THX 3Ha-

genu#t. Ecau mbl Touno 3HaeM pacnpepesieHye 'reHepa.ano'P’I COBOKYTI~
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HOCTH,” TO TEOPETHUCCKH BO3MOXKHO, XOTS 3TO WacTo COMPSIAHEHO C
OOJIBIIHMH MATEMATHYECKUMH 3aTPYyAHEHHSIMA, ONpPeIe/uTb pacrpee-
el TOM WJIM MHOH CTATUCTHKH, TOJIYYeHHOH Ha OCHOBe BLIOOPKH
JJaHHOTO pasmepa: IIpakTuueckoe Mcmovib3oBamue Tarol CTATUCTHKHU
It 3aKOHa €€ PaCIpeeNeHus] 3aBUCUT OT OCOGeHHOCTEH pacnpejeneHus
reHEPATLHOM COBOKYIHOCTH, B CBSI3H € 4eM Pa3paGoTKa COOTBETCT-
BYIOIINX NPHOJHMKEHHBIX HMJIH TOYHBIX METOJOB '0Ka3aJ1ach JOCTYTIHO
TOJIBKO B OYe€Hb HeOOUIBLIIOM YHCe ciaydaeB. Ha mpakruke wame Beero
OCHOBBIBAIOTCS] HA TOM (hakTe, 4TO PACIPeNieIeHHs] MHOTHX CTATHCTHK
HMETOT TeHICHUUIO TIPHOJIHIKATLCS K HOPMANLHOMY pacnpeeseHUIo 1o
MCPE YBEJIUUEHHST 00beMa BHICODKH. B CBSISH ¢ 5TuM HOPMaJIbHAS
(popMa paclpeiesieHUs] MPUMeHSETCA K IIHPOKOMY KDPYTy Cayuaes,
OTHOCSIUIMXCS K TAK HA3BIBAGMOH «TCOPUH GOJLIIHX BbI6OPOK». OcHo-
BLBASCD HA 3TOM TEOPHH, MOMYCKAIOT, 4TO TaKHe CTATHCTHKU HOD-
\AJIBHO DACIIPESeNIeHEl, B COOTBETCTBUH € 4eM NIPEICTABJISETCS BO3-
MOXKHBIM PACCMATPUBATDL CPEJHUE KBaAPATUUECKHE OIIMGKH B Kaye-
¢TBE MPUOIUKEHHEIX TIOKa3aresiedl H3MEHYHBOCTH TAKUX CTATHCTUK.

B HACTOSIUEH TVIaBe MBI PacCMOTPHM TPH OCHOBHBIX BHJA pacrpe-
‘efendi: 1) HopmanbHOE pacrlipemesenie, 2) pacnpenesnenne Ilyac-
coHa ¥ 3) GHHOMHUHAJbHOE Ppacmpenenenue. Uuratemio Heo6xomuMo
HMeTb o0LIee TpeACTaBJIeHHe 06 STHX Tpex pacnpefeneHusix, o mare-
WMaTHYCCKHX (OPMY.1aX, KOTOPHIMH OHU XapaxTepusyiores, o6 ycJo-
BUAX VX BOSHUKHOBEHHSI U O CTATHCTHYOCKHX METO/Ax YCTaHOBJIEHH A
TCX CJIy4aeB, KOTa OHH MOTYT BCTPETHTHCS. B OTHOMmEHUH nocyegHel
1CMBI HAM TIPUAETCST NPeIBOCXUTHTD METOAbI, GOJlee MOJHOE H3JI0MKo-
Ifiic KOTOpbIX OyaeT AaHo B TiaBax IV u V.

12. Hopmaxsnoe pacnpenmenenne

[lepemennas Besnunna pacmpeiejieHa HOPMAJbHO, €CAH OHA MO-
KCT IDUHUMATh 3HAYEHHST OT — 00 JIo -~ 0o ¢ JaCTOTaMH, MOI4H-
HCHHBIME OTpeJeSeHHOMY MaTeMaTHIeCKOMy 3aKOHY, a UMeHHo: Jo-
APV YaCTOTH HA HEKOTOPOM paccTosHuy d or LeHTPa 3TOrO pac-
'IPe1eIeHnst MeHbIIe JoTapudMa 4acTOTHl B UeHTpe pacmpeleseHus
‘T2 BEJMUUHY, MPONOPUHOHANBHYIO 2. CurenoBarensHo, 310 pacnpese-
‘IeHHe CHMMETPHYHOE, ¢ HaHGO/IbIIeH YacTOTOH B ueHtpe, Xorsi nepe-
\ICHIad BeJMYMHA B 9TOM CIydae H3MeHseTcs HEOTPaHUUEHHO, 0IHAKO
“4CTOTBI Ha HEKOTOPOM GoJIee uIH MEHEE 3HAYUTETBHOM PACCTOSHUN OT
I‘lt‘HTpa CTaHOBATCS OYeHb MAaJIBIMH, HGO GOoJbIHe OTpHﬁ,&TGJIbeIG J0-
:(;P;II;?MH COOTBETCTBYIOT BeCbMa MaJbM uuciaMm. Ha puc. 6 gana
warbu;cI, HODMaJIBHOTO pacripeflefieHusi, oGosHaueHHasi B. IIpu nop-
ﬁe’ém”é\a PACIpENeIeHnt  4acToTd, COOTBETCTBYIOIAS HEKOTOpoMYy

HHO MaoMy HHTepBaJy dx, onpenensiercss GopMyof
T (r—pp

1 2 32
df= ‘?e dx,
. s/ =
mﬂ)%x\ W SBJSIETCS PACCTOSIHMEM HAGMIAEHHOTO 3HAUSHHS nepeMen-
* OT LCHTPA PaCTIpeIeNICHUS 1, 4 O, HA3BIBAEM a8l cpedHum Ksadpa-
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< ufi
OTKAOHeHUeM, U3MepsAeT paccesHHe OTAeJbHBIX Teg;e:{t;enne_
Henenento o0 nentpa. ['eoMeTpHUECKH ¢ Onpejesser e
HGpeMeHHOI?B(())ﬁK T. €. PAcCTOSIHHSI IO 06e CTOPOHBI OT LENTPpa TeX
pem6axlg;opbu£ KpHBast ‘U3MeHsIeTcsl Haubo.1ee pesKo. S
qu’HB eGHOCTb B OIpE/IEJEHHH YaCTOTH JJ15 TOTO HJIH H e
OTIEa NpaKkTHKe BO3HHKAeT He CTOJb YyacTo; yaule BceBcex Tpe-
gaﬂgrécﬂ 3ajaya ONpefesIeHHs] cCyMMapHOH qI/ICJIeHHOCTI/éHIIL{Jg(I:Tb ex aia-
yeHuil, TPEBOCXOASIIINX JaHHOe 3HAUEHHE X. 9Tg ;{;1(();1”;1» e ame
,I/I 6yAeT TpeACTaB/IeHa IJIOMA/bI0 KXBOCTO: Tt KPHBOT,
P reeue Hog B manHoll Toyke, CyllecTBYIOT CI€HHAJIbHb Jasam,
;chg;f;e TakHe CyMMapHbIe UNCJeHHOCTH, T./e. HHT?:{%:;JII!I: (xpi_ iy
creil. Tlo atuv tadJuauiamM MOXKHO LJsd [1000T0 3H

o
(V]

T

5 -7 Y !

_3 U
Puc. 6. CpaBHeHHe CHMMETPHUHOH KPHBOH ﬂﬂ KPHBOH
HOPMAaAbHOTO pacnpeliedeHn .Jlbﬂoe) B — nop-
A — MAOCKOBEpIIHHHAA KpusBaa ({p— OB)nuaTe .
’ manbHas xpuBas (7, =0).

’ OHEHHSIM
OMNpEeJeJUTh JOJIO COBOKYIIHOCTH, COOTBeTchyfolll{lgfc())Hg;;gﬂmb m
GoJIblIAM, YeM jganmHoe. Hpyrumu CJI0BaMH, MOT)(I)(6 i,
POSITHOCTH TOrO, YTO 3HayeHHe MePeMEHHOH, O qpeM O .
fymeT WMeTb OTKJIOHeHHe OT NEHTpa 6OJII:IH€€,” O ot
muusl I w11, mpuBemeHHBIe B KOHIle HAacTOsILIEH > aB.;IHIIHbIM e
‘TaK 4TO OIPEIENSIOT OTKJIOHEHHS, CO()TBQTCTB%IOIII 1€ pMO}KHO i sna-
‘{GH;/IHM BepOSITHOCTH. PaccmaTpuBast 3TH Ta ‘HGP.IIIILII,QHHH oy
KaK OBICTpO yObIBaeT BEPOSITHOCTL IO Mepe )I/{xze e thaceKoe 0
OT IEeHTpa; OTKJOHEHHEe, [IPeBOCXO/IslIee cpeﬂ83 S rans,
KJOHeHHe ¢, BCTpeyaeTcsl NPHMEPHO OAHH P

BITH IIPEB-
yJIBOEHHOEe CpeJHee KBaJpaTHuecKoe omno;;ey;en bDIATOaXéETﬁ -6\77p6e Ifﬁoe
soiieno B abaTHiecKoe 0 OHE)P;{I;HEIaeS H?)ILHH gas 13 370 McTbITaHHIL.

BaApaTHuecKoe OTKJ — i
%(paelstgxlzsbégefr tabauna lI, mecTHukpaTHoe H?SBI:;?;?S ;peoin{om
KBaJpPaTHYECKOr0 OTKJOHEHHSI BCTPEUaercs BTc: o hiaBcero » onHon
U3 MHJLIHADJa caydaeB. 3HAUEHHIO BEPOSITHOC 1P = 96 ;mn, oo
mwenuio mwancos | : 20, cOOTBETCTBYET OTKJIOHE a!{e’un,e LIk, OKpyr:
151, 2; IpefcraBisiercsl yAOOHBIM B3fITh 3TO 3H e B e reoem,
;pn,rep,m{ JUIsSL CyKIeHH# o CYIIECTBEHHOCTH Ho H I}I] ectaeiiocty
JIAHHOTO OTKJIOHeHusl. B »TOM CJyyae OTKJOHEHHE, IIP
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VvABCEHHOE CpefiHee KBajpaTHuecKkoe OTKJIOHEHHe, paccMaTpuBaercs
KaK CYILeCTBEHHOe, Hcenoassys sror KPHTEDHIl B HeorpaHHuYeHHOM
A€ CIYYaeB M PYKOBOACTBYSICH IIPH 3TOM TOJIBKO OTHHUMH 3THMH
CTATHCTHKAMH, MBI IPHAEM K HeNpaBUJIbHbIM 3aKJIOUEHHSIM TOJIBKO B
OJHOM M3 22 ucnmTanui, Caenyer OTMETHTB, UTO ‘Ha 3TOT KpHTepwil
KA3bIBACT BINSIHHE HEJOCTATOYHAS UHCJEHHOCTD HaG/MoeHuH, Ho
210 JIONOIHATEJbHO yCJIOBHE He JIOMKHO CKA3hBATHOST Ha BHGPaHHOM
VPOBHE CYIIECTBEHHOCTH.

Hnorna mosxer BOSHHKHYTb HEKOTOPOe HpOTHBOpeune, CBSI3aHHOE
¢ TeM OGCTOSITENIbCTBOM, YTO B OJHHX CIy4asix HacC MOXKET HHTepeco-

MOTYT OBITb Kak TNOJIOXKUTENBHBIMHA, TaK H OTPHIATE bHBIMIL Beposit-
HOCTb TOCJICJHEr0 CJIyuast BCEr/ia PaBHA MOJIOBHHE BEPOSITHOCTH Mep-
Boro cayvast. Tak, u3 ta6aunpr | HAXONMM, 4TO HOPMAaJbHOE OTKJIO-
(ICHHE OKa)eTcs BHe mpenesios - 1,508193 g 11% Beex cayuaes wu,
IEMOBATENBHO, OHO GyReT NpeBOCXOHTH + 1,598193 tombko B
2.9% cayuaes.

3nayenne Ttoro OTKJIOH@HHSI, BBIIlle KOTOPOTO JIERHT [IOJOBHHA
sCeX HaGMIONEeHHH, HocHT Ha3Ballue X8aPTULbHOZ0 paccTosIHuS; OHO
cocraBaster 0,67449 yacth cpeamero KBa/IPATHYECKODO OTKJIOHCHMSL,
B HeaasexoM mpouwom [IHPOKO NpPUMeHsNach 6epoaTHas ouubra,
ROTOPast TOJIydanach IyTeM YMHOMKEHHs CPeHell KBaapaTiuecKoil
OUIHOKH HAa 3TOT MHOMHTesp. Taxum o6pasowm, BeposITHAsT omu6ka
UPEACTaBJAsIET coB60i 0KOJIO JABYX TpeTe# cpepHeit KBaapaTHYECKOH

ike. IlpuMeHenue BEPOSITHON OIIHGKA OrpaHuyeHo Tey 06CTOSITe D -
<TBOM, UTO TaGJIHIEI (Hampumep, TaGaunsr | u IT) nocrpoenst rak,
10 JUISL HAXOXKACHHST KPHTHUECKHX 3HAYCHHI HEOOXOHMO HMETh OT-
NIOHEHHsl, BBIDAXKEUHbBIE B HOJISIX CPelHel KBaJpaTHYECKOH OmUGKY
l. ¢. oTHOlIeHHe (x — w)/o.

Hexotoprie nomommurensupe TabJMIbl, OTHOCSIIIHECS K HODMaJlb-
‘loMy pacnpeneneno, NIPUBENEeHHl B «CTaTHCTHYeCKHX TaGmmmaxs
(Statistial Tables) Ta6m. 1X u X u s «Tabannax Olenmap,1a»
{Sheppard’s Tables, 1938 r.).

13. Pacyer XaPaKTEPHCTHK HOPMaJbHOr0 pacnpenenenus

Hewnspecrusre XaPAKTePHCTHKH HOPMAJIbHOTO pacnpeneneHms
P00 U cpenmee KB4 paTAYECKOe OTKIOHEHHE — MOKHO OYeHUTS
UPY momomu ABYX JIETKO BBIYACISEMBIX CTaTHCTHK. Eciy HMeercs
BEIGopKa, CoCTosII Al H3 n HabJoaeHuil, To Hauwaydirel omeakod

Peideli u Gyper X, T. €. BHIGOPOYHASI CpepHsis, onpenesseMasl mo
i OPAaTyTIe
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a pausyyiIeit OleHKOH ¢ OyaeT s, BRIUHCIsIEMast 110 GopMyJe
= S (x— X
n—1

DTH IBE CTATHCTUKH OTIPENEJISIOTCS 110 CyMMan MEepBhIX JBYX CTe-
leHell HaGIOAEHHBIX 3HaueHHH X (cM. MPHUJIOXKEHHe Ha CTp. 63) u
HMEIOT Ty ChielH(HUECKYI0 OCOGEHHOCTD, XapaKTepHyI0 TOJBKO s
HOPMAJBHOrO paclpeseieHtsi, IT0 OHH COCPeNOTOUHBAOT B ceGe BCIO
uH(pOPMANHMI0 OTHOCHTEJBHO reHepalibHOA COBOKYIIHOCTH, COAepXKa-
uRyioCst B JlaHHOH BBIGOpKE. PacuyeT CyMM PasJHYHBIX CTONEHEH X.
B OCOBGEHHOCTH JJISI TIOCTPOEHHS CHCTeM TaKuX CTaTHCTHK, KOTOPBIC
M3BECTHBI [0 HA3BAHHEM MOMEHTOS, HAXOJHT CBOE UIMPOKOE npuMe-
HeHye U B CAyyae CKONICHHbBIX (acHMMeTPUYHBIX) H APYTHX OTKJIOHSIO-

[HXCSL OT HOPMAJIBHOTO PacTIpe/leIeHHI. Quaxo 3TH MOCTENHUE, BO-

ofite ToBOPSI, He 00JafAOT TEM CBOHCTBOM HOpMAaJbHOro pacmpene-

JIeHHs, COTVIACHO KOTOPOMY JIBe lepBble CTCTEHH X JOCTATOYHBI J5
MOTHOH XapaKTePHUCTHKH 3TOr0 pacmpeie/leHHs. Bojiee HIH ‘MeHee
3HAUHTEJBHOE OTKJOHEHHe paclperesieHuda OT HOpMaJIbHOH  (POPMBI
feaeT HEROCTATOUHBIM 3HAHHE 3THX JBYX cratMcTHK (X W §) A4
XapaKTePHCTHKH ITOTO PacIpeeseHHs.

MMpumep 2. Pacuer HOpMAALHOSO pacnpedeaenus npy 6046-
woii svibopxe. UToOH BBIUMCIHTb CTATHCTHKY S TI0 NaHHEIM BHIGODKH
GOJIBIIOr0 pasMepa, HET HEOOXOAMMOCTH BHIYHC/SITH OT/eJbHbIE OT-
KJIOHEHHsI KaKjoro u3 HaG/iomeHnH OT cpenHell ¥ BO3BOAHMTb HX B
KBajpar. B 1aHHOM CJyuyae MOXKHO IPUMEHHTH COKpaIlleHHBbIA €rocos
BLIYMCJAEHHs] IyTeM 00pasoBamusi IPyNn C ONMHAKOBBIMH HHTEpBa-~
aMi. DToT clocob AaH B Tabua. 2, rie o6paboraHbl H3MEpEHHs pocTa

1164 My»K4HH.
Tlepsas rpadha maer cepeHHHBIE 3HAUCHHS LJI5 KaXXJ0H TIpyIIbl
(poct B mofimMax); claexyouas rpada 3amoJHeHa COOTBRTCTBYIOLIMMH
yacrotamu. CepeayHHOe 3HAUCHHE nenTpanbHoll rpymisl (68,5 moitva)
BHGpAHO 33 «pabouylo CPENHION», WK «YCIOBHOE HAYATOD. Jast no-
JydeHusl CJaepyroliel rpadbl yMHOXKAOT YacTOTHl HA 4HCIA 1, 2, 3
H T. JI., COOTBETCTBEHHO PACCTOSIHUIO STHX YaCTOT OT yCIOBHOTO Havagaa:
STOT TIPOLLECC ITOBTOPEH M ISt caelytolTed, 4eTBepToi rpadsml. B sroit
nocaeqHeli Tpade CYMMHPOBAaHHE IPOM3BOLUTCA  CBEPXY BHH3
1o crocofy HapacTaollero Mrora, Ho B Tpetbeil rpade, B BepXHeH
YacTH KOTOPOH HAXOASATCSl OTPHIATEJbHBIE, a B HIKHe — TOJIOXKH-
TeJbHEE OTKJIOHEHHS, CyMMHPOBaHHe MPOH3BOIHUTCS DPAa3ACIbHO IJI
3THX ABYX yacrel, IocJje 4ero U3 moc/jefHell CyMMBI BEIYHTAETCS Iep-
pasi. B HalleM IpuMepe 3Ta Pa3HOCTb YKa3blBaeT Ha TO, HTO BCs CO-
BOKyNHOCTh 1164 HaGmofeHu# B 1eJOM Ha 167 MIOIIMOB BHIIe TOR
CyMMBI, KoTopast Gblila Gbl MPH YCJIOBHH, YTO POCT BCEX MYKYHH GBI
651 paBeH TOYHO 68,5 MIOIAMOB. HeseHueM 3TOTO pe3yJbTaTta
(167 moHMOB) Ha YHCJIEHHOCTDb poi6opku (1164) monyuyaem Ty BeJH-
uyHy, Ha KOTOPYIO (haKTHUCCKHil CPeIHHHE POCT IHpeBbIIaeT pabouyio
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CPENHIO, paBHy 68,5 miofi
,0 AlofiMa. B gam i
veH 68,6435 miofima. AATON GIyAC cpexui poct pa-
JIs1 i 5
) oﬂ‘mo;e(;;:ﬁ I:T(())fb(lp ;epenm OT OTKJIOHEHMH OT YCJIOBHOTO HayaJa
C KTHYeCKOH cpenneii, cie
K oTRAONE , JYeT B CyMMy 4YeTBep-
nmrapTg)e ibsel;lecm NONPABKY MyTeM BEYHTAHHS U3 Hee IBIIPOHBCI’,BGILQHP?H
el o 14351‘32)(1351 (11917 JUOHMOB) W IIOJIy4eHHOH M3 3TOTo HTOra
, [onMa. McenpaBaennas cym
cpetke yMMa KBaApaToB, jeJeHH
e 733§6‘le Ha YHCJEHHOCTb BBIGOPKH, yMeHbL[IeHHI;/IO Ha Ié;mﬁmf ;
mcnepc,n 561 JIKeBXiApaTHbIX MoiMa. DTa BeTUuYMHA SIBJSIETCS oueHKoyi’;
, HT B OCHOBe BCexX MocJe
Tepct JYIOIIHX PACYETOB.
o Ce:erme KBAaJIpaTHOTO KOPHSI M8 ITOH BEJHYMHH NPHUBOAUT K
e 11() AHETO KBaNPATHYECKOTO OTKJIOHeHHs. TaK, U3BJeKasi KBa
o opeHb u3 7,3861, Ml mosyuyaem 2,7177 B kauectme OueHI:{HPI
[mcneﬁaoﬁszanpamqecxoro OTKJIOHeHHsl. OHAKO 3Ta BeJMYMHA BbI
OCHOBE CrpyIIIHPOBAHHEL -
” X JaHHBIX, a Tpynl
1€eT 3a Cco6oil HEKOTOPYIO ’ OB aona e
IIOrpeHOCTb, KoTopas o6
CJIOBJIEH -
%eBHKp;eM, UTO BCe 3HAYeHHs oT— 1/2 mo - 1/2 HH¥epBaJIa ? ﬂr?gy
;K aeTCHPIBMeIOT OLMHAKOBEIe wacToThl. Bausimue rpynmuposku pgbl g_
TOM, 4TO AHCHEPCHS reHepaNbHONH COBOKYITHOCTH M B cpgn-

HoM I - '

HCTIEPCHsT BEIGOPKH YBETHYMBAETCS Ha o= 0,0833 BesunLbl HH
TepBaJa. -
Bach;i anoirz BeJ‘I’H‘E{IIHa BEIUHTAETCA H3 OUEHKHM MUCIEPCHI H HAa3bl-
paer chIyqag Eﬁggqaeingagg;é Ilpu BBefdeHMu 3Tolt [IONIPABKH B Ha-

! A KBaAPaTHBIX i
2700 i , . JUOHMa AJISl JUCTIePCHH
sl CPeAHero KBajapaTt P

Sz PaTHYECKOTO0 OTKJIOHEHHS.
ol HHHTIéblg SHECh PACUETH B OJMHAKOBOH Mepe IpHMeHHMbI npu
roGom HT 1; 6aJIe, B3SITOM B KayecTBe €IMHHNbI FPYNIHPOBKH npu-
tem BC KOHp OTKa NaHHBIX BEAeTCSI B ITHX YCJOBHBIX eILHHH,U,aX )31
s o e_}mbm PE3yJbTaT MEepPeUHC/IALTCS B HCXOJHBIE €XHHHIbI
venenen pGCT:K’ €GB HAIICM CJyyae TpebyeTcst MepefiTH OT u3-
e hoera B JUOMMax K M3MepEHHI0 B CaHTHMeTpax, TO IpocTo
o coorBeTCTBypg:;l ;PGILHIOIO 1 Cpe/lHee KBajpaTHYeCKOe OTKJIOHEHHe

W TlepeBOmHON Ko3dd
T uiment. Cienyer TtoJ
i ;;:, et{To fgnnuua I'DYNIIUPOBKH HOJXKHA OBITh KpngHOf/’I ezllfx(f
IO'IHOCTI:}OPILHHH, ecnd OBl B HamleM cJyuae pocT 'stepm'cn c
) O JecsITOH JoJd JofiMa, T A :
- , TO MOXHO 6blLIO 6
] hg HHTepBaJa, Hanpumep, 0,6 uau 0,7 mofimMa o PARTh -

CJI :
orons) Hé Sé:llltlx{necgle;mélge Bblille [IOKa3aTeJH PAacCMAaTPUBATh B KaYecTge
olie eHer0 KBaAPaTHYeCKO
08 o ! . KOI'0 OTKJIOHEHHSI HOPMAJIb-
. F:)?;ﬁ;.g% COBOKYITHOCTH, TO Ha WX BeJIHUHHY GYIyT ‘OlKa:E)bIBa”rb
Gopra e Ol CAy4aHHOro 0160pa; 3To O3HAYaeT, YTo BTODAS BbI-
oo 9T HosoxynHocm He JACT TOYHO TaKHe e 3HAUEHHS STHX
B (GO;Ibm(;ID(a)THBMgHHlOHIHeCH 3HaueHHs NoKasaTe el AJs pa3‘

; LIOOPOK AaHHOrO 06 -

Teit niph obbema n GyRyT
‘ MepHO 10 HOPMAaJbHOM T o nbene
anen aF V MY 3aKOHY paclpefeJeHHsI, YTO 03BO-
KBH,&parﬁizg;b TOYHOCTDL JIIOGOH M3 TaKUX ONEHOK yepes ée cpen;fg(f)o
a0y 61>m§>m ?mHGKy. OTH cpefHue KBajApaTHUECKHe OMIHGKY
BRIMMCJICHBI HAa OCHOBe MUCIEPCHH, B34TOl 6e3 o
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Tabaruga 7
| HPOHBBE,IIEHH?
p Uncaen- npo":::gg“;:; qHCAEHHOCTEH Lln;(nezl;ll:glc{m
0CT HOCTH YHUCI Ha KBaIlpaT
B MofiMax MyKuHH Ha OTKIOHeHms | € o
1
1
- — | 0.5
52’? — — — 0.5
53, — — ‘ 0
54,5 - — —~ | 1
A - — - B
57.5 — — - % 1o
o 1 — 81 52
y 9 |
i é 5 —20 160 | 101
g(l)’gi 1.5 —10,5 73,5 {gg
62.5 9.5 —57 342 19
' 31 155 775 223
g'g 56 | —9224 896 | 215
i 78,5 —235,5 706,5 169,5
22"?, 127 —254 508 o1,
67,5 178.5 1785 178,5 81,
68,5 189 —1143,5 40,5
69,5 137 137 137 113,5
70.5 137 974 548 0
71.5 93 979 83(7) 5
72,5 52,5 210 84;5 1
73.5 39 195 75 1
74.5 17 102 6 : -
75.5 6,5 45,5 318, -
76.5 :15,5 28 23411 -
%g 9 20 200 —
79,5 1 1 121 -
1310,5 8614 1456
1164 a0
Cpemuast . . . . .« - . - +02,}411{1524 ‘ 93,96 |
[onpaska Aas CpeAHeH . 1672: 8590, <h
MCHpaB.HEHHaﬂ CyMMa KBaI[paTOB ““““““ , CpeAHec
OneHxa KBaaparu-
uncnepcmx yeCcKoe
OTKAQHEHHE
7,3861 92,7177
i 0,0797
Bri6opouHas JHCHEpCHs CPelHEH 0,006345
BufopouHas IMCHEPCHE K3 COBOKYM- 000382 0.3063
HOCTH JHCHEPCHH . . . . . « . . . 00833 et
[lonpaBka Ha TPYOOHPOBKY . . . . . 7:3028 ) 7024

npasku lllennapaa, B cBfi3M ¢ ueM HMEHIO 9Ta ANUCTEPCHS JIEKHT B
OCHOBe BCeX pacyeTos MpH GoJbIIOH BEIGOPKE.

Qopmyabl Aast Ancriepcuii BEIGOPOUHON CpeHeli # AuCIepCHH, ro-
CIYYEHHLIX B TOPSAKe CIyuailHOro oT60pa M3 HOPMaJILbHOM COBOKYTI-
HOCTH, TaKOBH (CM. IpHJIOXKetie CTp. 63):

52 234
w1 oad

IToactaBasia B aTn opmyab 3HaueHHe Ry = 7,3861 BMecTo G2,
MLl Haif[leM, 4TO Hallla ONEHKa CpeiHell HMeeT JHCTepCHIO, XapaKTe-
pusymouryo omuGKy BbIGOpKH, paBHyo 0,006345 KBaApaTHLIX IHOil-
Ma; H3BJIeKas OTCIOJa KBaJpATHBIA KOPeHb, NMOJYYHM COOTBETCTBYIO-
Iy CpeJHIcro KBalparuycckyro omu6ky B 0,0797 miosima. Ha ochose
9THX JaHHBIX MOXKHO CHeJaTh 3aK/JIOUeHHe, UTO Halla BBIGOPKa Cy-
LIECTBEHHO OTKJ/IOHSIETCS (Ha -~ YABOCHHYIO CPe[HIOI KsaApaTHUe-
CKyro oun6Ky) OT m06oif COBOKYMHOCTH, CDeHSIS KOTOPOH JIeKHT
BHe HHTepBaJa oT 68,48 npo 68,80 mmoitma. Orcrola cleIyeT, YTo B
acIlexTe TeOPHH AOBCPHTEJbHLIX OLEHOK BIIOJHE BO3MOXKHO, YTO Cpell-
Hsf reHepasibHOi COBOKYITHOCTH, H3 KOTOPOil B3siTa Hamla BHIGOpKa,
JIEXHT HMEHHO B 3ToM HHTepBaJe. [lofo6HO 3ToMy Hamia aucnepcus
HMeeT CBOIO BbIGopouHyio Aucnepcuio 0,09382 uuin cpelrioio KBapa-
THyecKylo owH6ky 0,3063 u, cileldoBaTelbHO, MB HMeeM AOCTATOUHO
OCHOBAHHI CYMTATh, UTO CTPYNIHPOBAHHAS 110 BHIGPAHHLIM HAMH HH-
TCpBaJlaM TIeHepasbHAs COBOKYIHOCTb, H3 KOTOPOH B3fiTa Hamla BbI-
Oopka, HMeeT AMCNIEPCHIO B Tpefenax oT 6,773 go 7,999 KBaApaTHDLIX
woiiMa. s ompenesenus e OUIMGKH AHCNEPCHM HeCTpYIIIHPOBAH-
NOH reHepasbHOH COBOKYNHOCTH MBI JOJKHBI OT OGOHX NPefesoB OT-
are 0,083.

Bosuukaer Bompoc: He HaHOCHT JHM GoJlee WM MeHee 3aMeTHBIH
yuiep6 TOYHOCTH OLEHOK WIMPOKO NpHMeHsieMasi Ha NpaKTHKE Tpyil-
IMPOBKA NaHHBIX? ['pynnupoBka B KOHIE KOHIOB CBOTHTCS K TOMY,
YTO BMECTO (DaKTHYECKHX AAHHBIX IOACTABJAIOTCH YCJAOBHbBIE, COOT-
BCTCTBYIOMIHE CepelHHaM HHTepBasoB. OYeBHIHO, YTO IpyGas rpyImu-
POBKa (10 OTHOCHTENBHO KDYMNIBIM HHTEPBajJaM) MOXKeT NPHBECTH
K Cepbe3HBIM HCKaxeHHsIM. JlokasaHo, yTo NpH OLEHKe MapaMeTpoB
HOPMaJIbHOR COBOKYIIHOCTH IMOTepss uHGOPMANuH, OGYCIOBJICHHAs
PYNIHPOBKOH, COCTaB/IseT MeHbie 1%, €CJIH HHTepBaM IPYIITHPOBKH
He NIPEBOCXOAHUT YeTBEPTYIO YACTb CPeAHEr0 KBajPaTHUECKOTO OTK.IO-
Henus. I'pynNnupoBka B NpPUBeJeHHOM Bbillle NpHMepe, TJe UIMpHHA
HHTEPBa/la paBHa OJHOMY MIOHMYy NpH CpelHeM KBaipPaTHYECKOM OT-
KJIOHeHHH 2,7024, HecKosbKO Goslee rpy6a: 3;1ech noTepsi HHPOPMAIUH
DU oHeHKe CpexHero KBajpaTHYeCKOro OTKJIOHEHHSI COCTAaBJsIeT
2,28%, uTo paBHOCHIBHO TOTepe 27 HabsoLeHUH u3 1164; IOTepsT ke
WHOOPMAalluk B OTHOUICHHH CPeflHefl COCTABJASET TIOJIOBUHY 3TO#H BeJid-
“uHbL [lpu mamJexallem mogfope HHTepBaJa T'PYIHIEPOBKH yiiep6
B OTHOUICHHH- TOUHOCTH He3HAYHTeJIeH, HO 3THM IyTeM Y1aeTcsi B
O0JIBIION CTelleHH COKPATHTH 3aTpaTel TpyAa Ha o6paboTKy JdaHHBIX.

Bosmoxna u mpyrast mocranoBka Bompoca o norepe wHGOPMAIWH,
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alomell B CBSI3W ¢ IpUMeHeHHeM TPYNIHPOBKH. B 3T0e!;[ocig2?1?

oraBHTe npoc, B KaKoH Mepe OLEeHKH CpeAteH H cpelH an

021}:1?12%?(0};3 (I))TKJ’I'OHGHI/ISI, nosyueHHble IIPH r‘pynn‘npggxera;:;;ggmi

3 .

Il)lyT 6M3KM K TaKUM K€ OLEHKaM, Bgm:grfllegé{;xMMo)KHo pOHpelleJIHTb

B COOTBETCTBHH C 3TOM IOCTAaHOBKO p o o e o
CpelHIOI0 KBaJAPATHYECKYO owubKy 2pynnuposKu,

i i HHOrO
JIyeT CMeEIUMBAaTh C cpenHell KBaJpaTHYECKOH om6Kol cayda

noKasa-
or6opa, H3MepsuOLLell OTKJIOHEHHE BEIGOPOUHOTO 3H§qu;O;; ToKasa-
T or’ COOTBETCTBYIOINErO [I0Ka3aTe/Isl B reHepalbHOH €O . Tynqecxaﬂ
Bra 06yCIOBJIEHHAS TPYIIHPOBKOH JAHHBIX CPEIHSIS KBaTqu.)n imitieckan
ommbKa ISl cpelHell M CpelHEro KBaApaTHYECKOro O
ofoux CJIyyasix OAiHa H Ta Xe H pEiBHa

Vi2n )

M cJyyae OHa paBHa 0,0085 mioiiMa.
rpyNIHPOBKH AaHHBIX Heo6XO0AUMO,
§ mecsiToil cpeflHeH KBajpaTH-

HHTepBaJja rpyNnupOBKH; B HaLIe
st BrosiHe JOOGPOKaueCTBEHHOH
yTOGHL 3Ta OIIHOKA HE npeBbImagIa OJLHO
7 5 T6opa.
OMHUOGKH CJay4YaiiHoro o : N
I[ecﬁ){){n 06pa6oTKe TaHHbIX GOJMbIIOH BBHIGOPKH JOBOJIBHO 4Yac

YHH
wecTBe OUEHKH HUCIepCHH GepyT BeJHUYMHY
’17 S(x — x),

i Tp. 44) TEM, UTO
KOTopast OTJIHYaeTcs OT npeabm?élTeOH (c’);opi\/llyivmlH (;;63;1;; moﬁ) o
i BM —1).
; IHeI;tﬁdeenliMT:;;yﬂzggﬂg Ha:mﬁn dbopMyIaMu He3Han/ITeJIbHOé cI)/ICeI;%I{Z:
gssgnne B KaueCTBE MCIHTeJs 1 MOXKeT HMeTb Heh:;(;pg% HT ngﬂme_
\cxoe OCHOBaHHe, KOrJa TaKyio NHCIEePCHIO anMeHJI O T B
HHH KPHBOH pacrpejeaenis, BooOIe Ke TroBops, Jy peerna pw
gap (n—1). Jas1 madibx 1Bb160p91< 3T0 D e
MeHH;I;n%eJlliTecrp[)aBHeHmo C BepOSITHOH omu6GKoil, HO OHO CTE;(I—;(ZIBe e
gﬂfqmeJIberM B CJyuasX, Koria ulmcnepcn;{ nonit;;e;;;éosp e
ycepeJHeHHOH OLCHKH, MOJIyUE€HHON H3 Cepuu MH.T{ ey,
HanpuMep, TPOBELEH PSR 3KCIIEpPHMEHTOB B OJHH 3

ced CcTh HabJao1e-
it 13 HOX COLEePIHUT B cebe MeCTh HAGMION

. pdyeM KaxJabH 2t h o
ﬁf[?lﬂ;’;‘)(()’ ,ZI,I?H moJIyu€Husl Tak Ha3bBBaeMOH HeCMeUleHHOW OUeHKH it
r

i MyJie
TepCHH MHl JOJIKHBI BHIUACIHTD CPeIHHH KBajapat no GopMy.
J— 1 pa— »
—Lf—S(x—x)2=-5~S(x-—x,\ .
n—1
x M Tpe-
Ecam xe cymmy S(x — x)? pasjeJuTh Ha 6, To MBI TOJYYHM IIp
yMEHBUIEHHYIO OIeHKY AHCIIEPCHH. R
14. OneHKa OTKJOHEHMs J2HHOro pacnpejeseHus or HOp
¢opmbl
axKoH
B psize cayuyaeB BO3HHKAeT HeoGXOJUMOCTD onpene.ng;;,{ ;mx o
Mepe JaHHas BLHIGOpKa 6iM3Ka K HOpMaJbHOMY pacnpeT;LbH 1 Hi{orua
bememm 3TOF0 BONPOCA TNPHXOIUTCS HCUMCIATH TPETHH,
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W YETBEPThIE CTeNEHH X; Ha OCHOBE TeX M APYIHX MOMKHO BBIUHCIHTE
BENIHYNHbL g, CPELHHE 3HAYeHHs! KOTOPHIX B YCJIOBHSIX HOPMaJbHOIO
PacmpeneseHusT paBHBI HyJIIO M KOTOPbIe TIpH GOJIBUIMX BbIOOpPKAX pac-
NMpELeJCHbLl HOPMAJIbHO C CPeIHHMH KBaAPaTHUECKUMH OLIMGKAMH,
OTpefe/IAeMbIMI pasMepoM BLIGopku. Bemnunba g, onpegensieMas o
TPETbUM CTCIICHAM X, SIBISTCS Mepoll acumMerpuu. Ilapamerp 1y,
OLIEHKO# KOTOPOTro OHa SIB/ISIeTCS, MOMKCT 6biTh IpUpaBHEH K BeJH-
ynee -+ /B, , BBeseHHOH B craTUcTHKY Ilupconom, xorst cam Tupcon
UCTIONIL3YET CHMBOJ 1 M /IS 06O3HAUEHHSI APYTOl CTATHCTHKH, KOTO-
pas He SKBUBAJIEHTHAa Be/HuMHe g% BeanuwHa g,, BhluMCasiemas 1o
CTBEPTHIM CTENEHSIM X, TaKKe XapaKTepusyeT MpHOIUNKeHHe K HOp-
MaJbHOCTH. B 9ToM ciyuae Bemuunna gy, ominumas or HyJIsl, Xapak-
TEPUSYET CHMMETDHYHYIO KDHBYIO pacrpellesieHns, y KOTOpoi Bep-
UIMHA H KOHUBI BO3BBIIIAIOTCSL HAaJl HOPMA.IbHOH KPHBOH, a [IpOMEXKY-
TOUHAsT HaCTb HaXOAHMTCS HHXKe 3TOH IoC/aelHedl; w.m e, Hao6oporT, -
BEPIIHHA H KOHUB IIPHHHIKEHBI, a NIPOMEXKYTOYHASI YaCTh BHIXOLUT U3
NMPEAeJIOB HOPMAJIbHOR KPHUBOH, TaK uTo TOJTyYaeTCsl OTHOCHTEJIBbHO
noJoras Kpusas (CM. puc. 6, crp. 42).

ITpumep 3. Boiuucaenue Kpurepues HOpmaibHOCTU. OTKIOHE-
HHSL OT HOPMaJIbHOM (hOPMBI pachpejiesleHHS, €CJIH TOJbKO OHH He
NPEACTABJAOTCS. ABHBIMU Ge3 BCSKON OLEHKH, MOTYT GHITh oGHapy-
eIbl TOJIBKO B CJly4ae GoJIbUION BHIGOPKH; TIPH MaJHX 3Ke BHGODKaX
OKAa3LIBACTCS HEBOSMOKHLIM OMpe/eJeHHe CKOIbKO-HHGYAb HALEeRHBIX
CTATUCTHUCCKHX KDHTEDUeB jJist STHX OTKJOHeHHit. Hixke npusomutes
npuMep (Taba. 3) o6paborkm 90 Habmomenui FOLOBBIX OCAJKOB B
Poramcrene. Ilponecc Berucaenuii 3xech nofo6eH XOAY BHIYHCIEHHUI
CpPellHeH M Cpe[Hero KBaJpaTHYECKOTO OTKJIOHEHHS], HO TOJBKO OH
MPOLQJKCH Ha [ABa STama, rie BBIUHCJASIOTCS. CYMMBI TPETHHX H Yer-
BepPTLIX CTeMeHeH x.

DopMyabl, TO KOTOPLIM 34eCh BLIYHCIIEHDI CPelHsIsT H CTATHCTHKH
k v g, IpHUBENEHb B NMPUJIOKEHHH Ha cTp. 63. Iast craTucTuk £ moay-
YEHDBI CJCAYIOWIME SHAUCHHS (WMDHHA MHTEpBAJa TNPHHSTA 33 e1y-
1Hny) :

ky=0,62; ky=23,2715; k,=— 25,76; k,= —162,49;
OTCIONA HAXOMUM

gi=rhyl (k)" =—0231 u g,=k,| (k) =—0,302.

B npunoxenun (ctp. 63) mamsl bopMyIbl muCcTepcHil AT Besy-
YMH g1 1 gy IPH HOPMAJbHOM pacipefleleHNH, a B Ta6u. 3 NpPHBEJEHH
IMCJICHHEIC SHAYEHHS! CPEIHHX KBAJAPAaTHYECKHX OMMGOK STHX Besiy-
uiH. Comocrasiienue g; u g2 C HX OWHOKaMH yGexAaeT B TOM, YTo
SHAYCHHS g1 M gp HE GOJBLIE CBOHX OMIHGOK I, CJIEJIOBATENBHO, OHH
HE OTKJIOHSIIOTCST CKOMbKO-HUGY b CYIIECTBEHHO OT HyJsl,

OTpunarensroe 3Hauenue napaMerpa 7, (XOTS €ro CymiecTBeH-
HOCTDb B HameM cilyyae He yCTaHOBJIeHa) XapaKTepH3yeT aCHMMeTpHY-
HOCTb pacnpeflesiennst, KOoTopas mnposiBisieTcss B TOM, YTO yYMepeHHO
CyXHe M BecbMa BJa)KHHE Tofibl BCTPEYAIOTCS COOTBETCTBEHHO MeHee
"acTo, yeM yMepeHHO BJaXKHble ¥ OYeHb CYXHE TOJHI.

4 p.a DHurep "



Tabruya 3

MM
HccnenoBanue Bonpoca o npubiuKeHHH pacnpeneienus cy
FOJAOBBIX OCAAKOB K HOpManbHOH dopme

FonoBre
OCaJKH YacToThl
B plofMax
16 1 —12 144 —1728 20 736
i r 5 a - 19683
H 3 9 9187
X 3 1 f ~ 1024 8 192
a 5 91 147 —1029 7203
% 3 1 75 _375 1875
5 5 - 5 128 12
o 12 —36 108 3 2
4 _8 -3 :
5 7 —7 7 7
98 4 — — —
8 8
8 8
% o 18 36 n 144
% g % 119 i 1792
% ! . 100 500 2500,
864
% H % 105 1379 5604
o 3 24 102 1536 12 288
X 3 27 243 2187 19683
30 1 1 121 1331 14 641
1646 195 574
° . %0 % ,684 —3931,2 —40%.2
[TonpaBkH 1434 _‘_4_40’5
Ha CpellHlOlO ,
0
- 71,16 —9941,8 196 329,
p » 0,62 33,2715 95,761 —:(_5(2) 487
- : 00833 _ ,
Honpanis B 6 ' _95761 | —162,479
P 0,62 931882 -25.761 162,479
: ‘ 10,503
Cpensfa KBajapaTHyecKas Own6Ka +0,254 +

15. JIMCKpeTHbie pacnpeieJeHMs

03-
B HekoTophIX cayyasx TepeMeHHas X He MO};{:IE f{l:e;;xscl{ea r?pn-
aeT TOJIbKO HEKOTO ,
MOXKHBIE 3HAYEHHUST, & TTPUHUM s iy, Hanph
Aro mocJeaHee MOJOKE
MeD, TOJBKO lleJible 3HaueHHs. i aer
0613qu TOrJa, KOrja nepeMeHHasi X caMa SBJsIeTCsl 4acToTOH, y
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YEHHOH B pe3yJibTaTe NOACYETA. Hanpuwmep, uucno xrerok, na6monae-
MEIX TIDH aHaJM3€ KPOBH, HJIHM YHCJO KOJOHHH KaKoi-1u6o KYJIETYDHI
Ha HeKOTOPOHl INIOWAJH THTATEeJBHON CPefb. B To BpeMsl KaK HOp-
MaJibHoe paclpelleieHie sIBJsSeTCsl HanGOee BaXHEIM CpeH Herpe-
PBIBHBIX paclpelesieHuH, CTOIb XKe GoJbIIoe 3HaYeH e Cpeld TUCKpeT-
HBIX paclipefelennit 3aHnMaer pacnpefienenue Ilyaccona. Ecun nepe-
MEHHasl MOXET NPUHAMATb TOJIbKO 3HAYEHHSI 1, 2,...%...C OTHOCH-

TEJIBHEIMUE  H4CTOTAMH, COOTBETCTBYIOIMMH I10CTEJ0OBATEIbHBIM Ujle-
HaM psifa

—-m m? mx
e (l,m,ﬁ,...:a,...),
e x! sBasieTcs: «dakTopuasoM x», T. e, x| = x(x—1) (x—2) ....1,

TO TOTJa TOBOPAT, YTO X HMeeT paclpefeseHue ITyaccona. O6mas
CYMMa 3THX OTHOCHTEJBHBIX YACTOT PaBHA eIMHHUIE, TAK KaK

C=l4mt T LT

Hopmanbsnoe pacipencaenue, Kak Mbi 3HaeM, olpemessencs JBYMST
NapaMeTpaMu Iy u o, pacnpefenenHe ke IlyaccoHa HMeeT TOSbKO
ONUH NapameTp /. JToT 1apameTp MoxeT GbITh OLeHeH TIPH TIOMOIILH
CPeIHeH, HCUNCEHHOH 110 HAGMIONe HHbIM NaHHBIM, NPHYEM 3Ta cpefl-
HiAsl B pacnpenenenny Ilyaccona umeer tor e cMbica, uTo u B HOp-
MaJbHOM pacrpefiesieHHH. TeOPETHYECKH MOXKET GhiTh J0Ka3aHo, 4To
€CJIH BEPOSITHOCTD MOSIBJICHHST HEKOTOPOrO (GaKTa OYeHb MaJsa, To ya-
CTOTa, C KOTOPOH 3TOT dakr Gyjer BCTPEUAThCs], NOKHA OBITH pac-
pefesiena mo sakoHy Ilyaccona. Hanpumep, BepositHocTb CMepTH
ICJIOBEKa BCJCACTBHE TOTO, UTO €N JIAPHYJA JOMIafb, B KaXABIH OT-
JEJbHBI [ICHD, Ge3yCJI0BHO, HUUTOKHA, HO eciu pPacnpocTpaHuTL Ha-
6,110 1eHns, TIOJIOMK MM, Ha HEJBIH apMeifcKuil KOpNyC M Ha Ledbld rog,
TO MOIyT BCTDPETHTBCSI C/IyYaH, OOMH HJH majke HECKOJIBKO, CMepTH
BC.IE/CTBHE yKasaHHOH Bbimle MpuuMHBLL IIpHBomuMEIe Naiee JlaHHEIe
(BopTkeBmny) Grimn NMOJYYCHBI HA OCHOBE OTYETOB JECSTH apMeHCKUX
KOpIyCoB 3a ABaJllaTh JIET; BCETO MMENOCH ABECTH HabJ01eHu

Tabauya 4

Uucao cmepreit Ha6mworeunsie Brruncaennne

3a TOR B Kopnyce YaCcTOTHI YacTOTHI
0 109 108,67
1 65 66,29
2 22 20,22
3 3 4,11
4 1 0,63
5 — 0.08
6 — 0,01

3nece cpemusis ¥ pasHa 0,61. Ecay B3ITb €€ B KayecTBe OLEHKH
fldpaMerpa /M Y MPOM3BECTH PACYET OKHIAESMBIX YaCTOT, TO NOJYYAM
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psiioM HabJIOJEHHBIX 4acTOT. Oco-

ficst ©
PSI, XOPOWIO COIJaCyloUHH ITyaccona HMeeT B GHOIO-

' acrnpejeseHHe
0JIbIIOE 3HAUYEHHE D ‘ ! , Gno.to-
?Iiggcom?x {ccJe IOBaHUSX, TAe OHO GBLIO BIepBbIE HT%HN(IJéIprs;)B Teoppe :

i anu .

pd ITOMOIUH TeM
oTKke HabMOAEHHH , _ Teope-
062:3(” GBII0 YCTaHOBJIEHO, YTO €C/JIH TeXHHKa Hammﬂi{;omﬂxsan-
g)[tmo COBepIIeHHA, TO YHC/IO NOCTOPOHHHX KJETOK B Ksaxony foon
Te noJis HaGIIoAeHHsT JOMKHO ObITh PACHPEIENEHO 0 Hy Lyac
paHa JlaJsbHefimee ©3yyeHHe 3TOrO BOIPOCA TO3BOJHJIO ng{p; .
C(()) - “uro TNpH YKa3aHHBIX YCJOBHSIX 3TO pacrpejede e peyme:
X ﬂy;IeTCH Ha NpakTHKe ¢ GOJBMIOA TOYHOCTHIO. I/Inmocrpém, o)
C_TB;:(eT CJIyKHTH TIDHBORMMasl HiKe Tabanlla (IaHHEe T:Tal)t( ‘pas-,
;w;e JAHO paclpefeseHHe JIPOXKKEBBIX Kneg)g B 400H é(;(?ﬂ&napymen-
i g
B Muaiamerp. Obuiee
OM B OAHH KBajapaTH yKeH-
M:]F;( KJIeToK cocTasasier 1872 u, caefloBaTesNbHO, cpenHequprIeana X
gILHOM kBasgpare 4,68. Oxujaemble qacmgbl, qunb(;ﬁenc e na ot
€HHBIM.
i i BOJIbHO GJIH3KHM K HaGJION
HOoBe 3TOfl cpelHel, IO S
OIIeHKH- 3TOr0 NPUGJHKEHHsI MBI [IO3HAKOMHMCS B TJ1aBe

Tabruga 5
Briuncaenusie
JIIOIECHHBIE
Upeno KJAeTOK Haﬁqacfo,rb, 4aCTOTH
3,71
9 2 17.37
9 43 40,65
53 63,41
3 26 74.19
4 70 60,44
2 51 54,16
e 37 36,21
8 18 21,18
10 11,02
2 5 516
10 5 219
11 5 0,86
12 - 0.3l
13 ~ 0.10
14 - 0,03
¥ = 0.01
Wroro . 400 400,00

Ecaun H3yvaeMast BeJJUUHHA OIIpEAeJsIETCS Kilc(ncz;[eM;erHHlélanggz_
TUX BeJHYHH, KaxKjaast U3 KOTOPHX nogdyuHeHa p N gHeHa 0 oMy e
COHA, TO 3Ta CyMMapHas BeJIHYHHA TaKXe pachnp C%I O e
caMoMy 3akoHy. IlosToMy, Hampumep, obmiee qp;cﬂ Snap Ko
rPUGKOBHX KJIeToK (1872) moxker paccmanpmiaT R
TAKOFO paclipe/ieJIeHusl, B KOTOPOM #71 IIPUMEp Oxgx e pexem, napn:
cust pacnpefieseyust Ilyaccona paBHa, Tak Xe 2K i Cpel paénpene-
MeTpy /M, a NPH TakuxX GOJLIIMX 3HAUEHHAX /7, ,
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JIeHHE BHIGOPOYHEIX €ro 3HAYEHHH CTAHOBHTCS JOBOJbHO GIHBKHM K
HopMajbHomy. Clief0BaTeJIbHO, B HaIIeM Ciyuae Mbl MOXKEM compo-
BOIUTL pe3yabTaT nojcuera — [872 KJIETKH — COOTBETCTBYIOMI el

CpelHell KBaJpAaTHUYECKOH OMMGKO + 1V 1872 = +43,26. Takum 06-
PasoM, MJIOTHOCTb KJIETOK B NAHHOH CYCIEHCHH OTipeNesieHa Co Cpefi-
Hell KBaJPaTHYeCKOH OmMOKOH, paBHoit 2,31%. Ecmu, momycruw,
BTOpas napaslesbHasi npofa OTIHYAETCSI OT JAHHON Ha 7%, TO BO3-
HAKACT COMHEHHE B OTHOWEHHH TEXHAKH 0TGOpa I1po6.

16. Mausie BLGopkH u3 pacnpepenenus Ilyaccona

Te xe camble npuHHMIEL, KOTOpHIe GbIIH NPHMEHEHH BBIIIE K BO-
pocy 06 OneHKE TOYHOCTH MoACYeTa C MOMOIIBIO TeManHTOMeTpa,
NIPHMEHHMBE M TIPH MOj;CYeTe GaKTepHaNbHBIX KOMOHMA. B 3TOM
Clyuae NPHUMEHSIETCS METON 0cJaGaeHust KOHIEHTPALHUH, TIPHYEM TeX-
HUKa 3TOro ocJal/IeHust M0JIkHA oGecneuynBaTh HOJIHYI0 CAyYafHOCTh
pacrpenesenns OPraHU3MOB M YCJIOBHS, YTOGbI NocJIeHHe pa3BHBa-
JINCh Ha JAHHOA MOBEPXHOCTH, He OKA3bIBAS JAPYT Ha Jipyra HHUKaKoro
BINHKS. B nanHoM cayuae cremens COTJIACOBAHHOCTH HAGJIONEHNHE C
pacnpenenennem Ilyaccona cramoBures KDHTEpHEM TOTO, B Kakxoli
MEpE yINOBJIETBODPHTE/bHBI TeXHHKA HCCJAEA0BAHUS K noxn6op mnMra-
TeJIbHOH Cpefsl, Momo6Ho TOMy KaK paHee OHa CJyXHJa KpHTepHeM
COBEDIIEHCTBA MHKPOCKOIIHYECKOTO HCCIeN0BAHH A KpoBH. Opnuako
(aKTHUECKH HMeeT MeCTo NOBOJIBHO GOJIbINOe pas3mHume MeXKIy TeM
1 IPYTUM CJIyyaeM: B TO BPeMsl Kak NpH MHKDOCKOITHYECKOM aHaJu3e
KPOBH OGBIYHO HMEIOT €10 C JOBOJBHO GOJNbIIHM YHCJIOM KBajpaTos,
BHYTPH Ka)J0T0 M3 KOTOpPBIX OGHapyKHUBAETCSI TOJNBKO HeboJIblIoe
'HC/I0 MHTEPECYIOLUIMX HAaC KJETOK, [IpH moAcyeTe GakTepHit 06BIYHO
HMEETCSI TOIBKO b MapaJlleN bHbIX ITACTHHOXK, Ha KaX0H M3 KOTOPHIX
MOXKeT paccenuTscst 1o 200 KoJOHHIL. Ipu enunuynoi BLiOOpKe B 5
HaGJMIOIeHU: HeT HHMKAKOH BO3MOMKHOCTH ONpeNeNuTs, MOAYHHSIETCH
‘1 JaHHOE pacrpesieleHHe 3aKOHy ITyaccona, Ho xorma umeercs 1o-
BOJIBHO GOJIBIIOE YHCIO TAKHX MAJIbIX BbIGOPOK, IOJNYYEHHBIX B cpag-
HHMBIX YCJTIOBHSIX, TO MOABJSETCS] BO3MOXKHOCTE HCTOJIb30BaTh TO 06-
CTOATENBCTBO, YTO B paclpefeseHHH ITyaccona pucnepcus Bcerna
YHCJIEHHO paBHa cpefHeH.

Iocne ompenenenns cpemmest x mo UHCTY KOJIOHHH X, Xo, ... X ,

A5 KaxKa0ro psiia mapaJJiesbHbIX IVIACTHHOK MO2KHO [IOCTPOHUTD cCJie-
AYIOmWMH TTOKazaTesb paccestHUS:

Y2 — S (x — x)2
- x

Hokasano, uro B BBHIGOPKAX M3 pacnpepesenns [Tyaccona semn-
HHA X%, BHIUHCJICHHAS YKA3aHHEIM 06pasoM, pacnpepeinena no onpe-
A€JICHHOMY 3aKOHY, KOTODBI oTpaxeH B Tabunue I (crp. 96). Oasa
1aXOXKNeHUS] TabJIMUHOTO 3HAYeHHs X® CJeNyeT B3ATh 3a 1 uMCIO Ha
€IMHULY MeHbIee, YyeM YucsIo lapaJlIeIbHBIX IaCTHHOK. IIpu Mastbix
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BLIGOPKaX MOMYCTHMBI PasMax BapbHPOBAHMS x2 \Bengfil Ougnvpox; qT;eKé
NpH NATH JaCTHHKAX, T. €. IpH n = 4, BeJIHUUHA ¥ B /97 %Ig e
OymeT MeHbilIe 1,064 u B 109 cayuaeB oHa Gyxer 6UOJII:UIG , o:{em:
KHM 06pa3oM, eAHHHYHAsS BHGOPKA B b HabJIIOAeHUR ﬂae% HaM oty
He6OoAbIIYI0 HHPOPMALHIO. Ho ecau Mul umeem 50 uau 100 taku ¢ anls
6OPOK, TO MOSIBJISETCS] BO3MOXKHOCTb NPOU3BECTH nocraTor!Imo ZgHay
HPOBEpKy COTJIACHS IAHHOTO pacrpelieienus ¢ 3akoHoM ilyac Bbtéo-
MIpumep 4. Oyenra coeaacus HEKOTOPORO HUCAQ MAABLY 100-
pok ¢ pacnpedeirenuen ITyaccona. B peayabrare 100 moxcueTos -
Tepuil, BEIPALIEHHBIX HA YHCTOM Caxape, OblJIH TIOJyUEHH gneﬂy};);y,{m
namnbe (Ta6l. 6). 371ech B KaXXAOM OTIEJIBHOM CJIyuae bI6JIO 2
6 TIACTHHOK, 3aCeJeHHBIX GaKTepHSIMH, 145 MO3TOMY H3 TaGJHIBl X
HAaueHisl, COOTBETCTBYIOIHE n =D,
6paglf{cez§ﬂm, ‘ITO, \(baKTquch'ge yaCTOTH BecbMa 3HAYMTEJNbHO OTJIH-
YaloTCsl OT OXKHAAeMBIX; 37ech 6pocaercs B m21a3a npeBHIeHHe Tep-
BEIX HAJ TOCTEAHHMH B nepsoM muTepBase (y2 or 0 mo 0,554) H npu
sgayenusx x2, Goablmx 15; ¢ xpyro# CTOPOHH!, IPH OTHOCUTEIBHO HE-
GOJIbIINX 3HAUEHHSX 2, oT 2 1o 15, He HabaORaercs GOJIbIINX HApy-
HMIEHHI OXKHIAeMbIX COOTHOMIEHHH MEXAy YacToTaMH, YTO no;msgeop-
sKIAeTCsl TIOCTIeHIM CTOMOIOM TabJaHIBl, 1€ NPOU3BENeH pacuer 439,
OT OXKMIAeMEIX YacTOT. DTO 06CTOSATENbCTBO YKa3blBaeT Ha TO, '{6TO B
TaHHOM CJlyyae JOCTATOYHO GBLIO GBI HMEThb OKOJIO éTOJIOBI/IHI:I 1{86 JIHO -
JeHH}; HO HApSIAy C THM 3/leCh HMEETCsI OKOJIO 109 coaumkoM G0JIb-
mux 3HaueHuit x2 M mpuMepHo B 459% ciayuaes HaGJIOAaeTCs HEHOp-
MaJIbHO MaJiasi H3MEeHUHBOCTb.

Tabauga 6
JKHulaeMble Habawoneunsie Oxnjpaempie
e O'laCTOTbI YaCTOTHI B 43% cayuaes

0 1 2% 0,43
0,55 1 6 0,43
0,732 3 1 1799
1,145 5 7 2'15
1,610 10 7 43

2,343 10 P 4.3

3,000 20 12 86

4,351 20 7 8.6

6,064 10 3 4.3

9,236 5 1 215
11,070 3 3 1,29
13,388 1 0 0,43
15,086 1 1 043
Wroro. . . } 100 100 43,00

B HeKOTOPHIX cJy4yasix BO3HHKAET NOTPeGHOCTL B OLleHKe pasMepa
BapPbUPOBAHKS NPH TAKUX OOCTOATEJNBCTBAX, KOTAA MMECTCs He CCpHsA
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HAaGIIOCHHN ¢ OJMHAKOBHIM UHCJIOM [JIACTHHOK, KOTOpHE MOXKHO
OBLIO Gbl OGBEAHHETD B OJHY GOJbLIYIO BHIGOPKY, a HEKOTOPOE YHCIO
CepHi ¢ pa3JMYHBIM KOJHYECTBOM NapaJsuieJbHHX [VIACTHHOK. B 3ToM
Clyyae HeJab3sl NPOBEPHTh TOYHOCThH OTOGPAXKEHHS TEOPeTHUECKOTO
pacmpelieNeHHsl, HO HMEETCS BO3MOXKHOCTb OIPENEJHTh CTelleHb CO-
TJIACOBAHHOCTH OOGIIETO pa3Mepa BapbHPOBAHUS C TEOPETHUSCKU OKH-
MaeMbiM pa3MepoM. Takasi mpoBepka OCHOBEIBAeTCsl Ha TOM (akTe,
YTO pacrpefesieHHe CyMMBl HEKOTOPOrO YHCJI4 HEe3aBHCHMBIX BeJIH-
YHH P TIOMUHHEHO TOMY 3Ke CAMOMY 3aKOHY, KOTOPHIl JdaH B TaG6JIHIe
%*, TOJIBKO TENePb CJIeyeT BMECTO f, ONPEeJseMOro MOBTOPHOCTHIO
OTH&IbHOrO KCIepuMeHTa, 6path cymmy S(n). Tak, IS 1mecTH 3K-
CIIEPHMEHTOB, 10 YeThpe IIACTHHKH KaJAHH, GbJo HafiieHo obliee
sHavenne x* = 13,85; cooTsercTBylomliee 3Hauenne S(n) Gymer
6 X3 = 18. Ilo rabaune x? HaxoAuM, yTo 3HaueHue x2 = 13,85 npu
n = 18 Gyner Habmonathest Mexay 70 w 809 Bcex cayuaes u, cie-
JIOBATEJIBHO, OHO He SIBJSICTCSI MaJOBEPOSITHHIM.

B npyrom mnccaenoBanmu GBLIH MOIYUEHB CIeTyIOLIe Pe3yIbTaTbI:

Tabauya 7
Uncao nmaacTuuox . CyMmapuoe
B cepun Hucao cepuit , S (n) ! 3HaueHHe ¥
4 ! 8 24 ; 27,31
5 ‘ 36 144 t 133,96
9 1 o 8 873
Beero . . .| - 176 , 170,00
|

Takum o6pasom, HaM NPeCTOMT YCTaHOBHTD, GYIET JIH BBIXOLMTH
H3 HOpMHI BesuuuHa y? = 170 npu n = 176. TaGauna 2 cocTasJeHa
TOJMBKO 110 12 = 3(), HO MOXKHO IPOM3BECTH pacueT y2 u 145 Gojee BbI-
COKHMX 3Ha4€HHil 71, BOCHOJB30BABIIUCH Te€M OO6CTOATENbCTBOM, YTO
PaclpesieleHne ¥ B 3THX CJIy4yasiX CTAHOBHTCSI MIOYTH HOPMAJIbHBIM.
Xopolree npuBIHKEHHE MaeT TaKKe BeJII/I‘{I/IHa(Vﬁz—Vé;[j]),
ROTOpast pacrpefeseHa HOPMAJIBHO OKOJIO HYJSI CO CPEeHHM KBajapa-
THUCCKHM OTKJIOHEHHEM, DaBHBIM €AMHHIE. ECJIH 3Ta BelHuMHA npe-
BOCX0UT 2 MTH Aaxe 1,645, uto COOTBETCTBYET 5% YPOBHIO BEPOSIT-
HOCTH, TO BeJIMYHHA ¥? CYLLECTBEHHO NPEBOCXOIUT TEOPETHYECKH OXKH-
AaeMoe 3HaueHue. B Hamem npumepe Mbl Hmeewm:

22 =340; V22— 1844
2n—1=351; Vin _1-18,73
Pasnocts — — 0,29 °
CJIGILOBaTeJIbHO, B 3THUX 45 BKCHepI/IMeHTaX paSJII/I'{I/IH Me}KILy I10B-
TOpHI:IMI/I NJJaCTHHKaMu BeCcbMa 6JII/IBKI/I K TeM, KOTOpre OXHUIawTcs

'll().()peTI/I'{GCKI/I. B pesyJbpTaTe 3TOro aHaJu3a MOXHO CleJlaThb BHIBOI,
ITO TeXHHKa DKCIIEPUMEHTOB 6hlJa YOBJIETBOP UTEJIBHOH.
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17. Hajmyne WM OTCYTCTBHE OpPraHM3MoOB B mOpole

Ecau ycaoBHSI, MPH KOTOPBIX B3SITHI NMPOGH, HAaXOMSITCSI B COOT-
BETCTBUM C YCJIOBHSIMH BO3HHKHOBeHHSI psiioB [lyaccoHa, To, KaK MBI
BHJEJH, YHCJIO mpob, comepxkaiux 0, 1, 2..... OPraHH3MOB, ONpele-
JISTeTCST CPEeJHHM YHCJIOM OPraHH3MOB B mpoGe. Ecau ke OpraHH3Mbl
MOJABHXHEI, @' TakKKe B JPYTHX CJayyasX, KOrja HeT YCJOBHH 1.1 08-
pa30BaHHUs AMCKPETHHX KOJIOHHH, TO CpeJlHee YHCAO OPTaHH3MOB, KO-
TOpOe He MOXKET OLITb OINpeHeseHO HEeNOCPENCTBEHHO, HAXOLUTCS IO
A0JH (PepTHIbHBIX KYJIbTYp, BO3HHKIIHX H3 OJHOTO CIIOCOGHOTO K pa3-
BHUTHIO Opranuama. EciaM m — cpefHee YHCJIO OpraHH3MoB B IIpoGe,
TO ROJs TIPo0, He cofepKallUX HHYEro, T. e. JOJsI CTePHJIbHBIX NP6,
6ymer € . Ha OCHOBAHMH 3TOrO0 MOMKHO BBIYHCJIHTD CpefHee YHCJIO
opranusMos, coorsercrayomee 10%, 20% u T. 1. pepTUIBHBIX MpPO6.
PesysbTaThl pacyeToB npHBeaeHH B TabJ. 8.

Tabruya 8

HpoueHt ep-
l')l‘PmbelX g)pcl))ﬁ 10 20 30 40 50 60 70 80 90

Cpeanee uncio | ' ' '

OpraHn3MoB 0,1054/0,2231/0,3567|0, 5108 0,6932|0,9163|1 ,2040‘1 ,609412,3026

[Tosp3ysich mpuBefeHHOH BhILle TaBaumedl, HENb3s OCHOBHBATHCS
Ha TOM, YTO IPH HAHHOM YHCJe H3yuyaeMhiX mpo6 HaHGOJIbIIAsT TOY-
HOCTb OTHOLUEHHsI YHCJa (PepTHIABHEIX Mpo6 K YHCIAY CTEPHIBHHIX Oy-
JietT nocturHyTa npu 509% ¢epTUIBHBIX, TaK Kak 3/eCh peyb HIET He
06 OIleHKe 3TOT0 OTHOUIEHHS, a4 0 MHHHMAaJbHOH OLHI/IGKQ”I/ICIII/ICJIGHHH
YHCsia OPTaHH3MOB, KOTOPO€ Olpefessiercs ¢ HanGoJbIIied TOYHOCThIO
okoJio 80% ¢epTusbHbIX NpO6, WK 0KoJo 1,6 OpraHH3MOB B cpesHeM
Ha npo6y. B 3ToM mocJenHeM cayuyae IJISL OJYYeHHs CpeiHeH KBaj-
paruueckoll omn6ku B 10% mocraTouHo umerh oxoio 155 mpo6, B To
BpeMs1 Kak IJIsl MOJyueHHS ToH ke TouHOCTH IIpH 509 GdepTHIBHBIX
npo6 HeoOXoAuMo. B3ATb yxke 208 mpo6 (cM. «[lranuposanue
onsitay — Design of Experiments, naparpad 68). 5

Psnpr Ilyaccona mMo3BOJISIIOT TakKe ONpeNeNHTb, Kakod MPOUEHT
HOJYYeHHBIX (PepTHJIBHBIX KYJIbTYp BO3HHK OT €IMHUUHEIX OpTaHH3-
MOB, TdK KaK IPOLLEHT HEYUCTHX KYJLTYp, T. € TaKHX, KOTOpHe o6pa-
30BaJIMCh OT Pa3MHOKEHUSI ABYX H GoJiee OPraHH3MOB, MOMXKeT OBITh
OTIpefesieH M3 TIPOUEHTHOTO COCTaBa (ePTHJIBHBIX KyJabryp. Ecau
e "— CTepHJIBHHEE, TO Me " — YUCThle KYJbTYDH, a ocTajbHble Gy-
AYT HEYHCTBIMH KyJbrTypavu. Cienyioliasi Tabauna JdaeT IPOLEHT
(epTUIBHBIX KYJIBTYD M NPONEHT (PepTHILHBIX KYJALTYD, OTHOCSIIMXCS
K HEUUCTBIM:
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Tabauya 9
Cpexsee uncao opraums-
MOB B mpobe . . . . .| 0,1 0,2 0,3 0,4 0,5 0,6 0,7
[pouent deprTrabhbx
KyabTyp . . . . . .| 9,52 ] 18,13] 25,92 32,97 39,35 ] 45,12 | 50,34
[lpouent epTHabHBIX
HEYHCTBIX KyabTyp . .| 4,92 9,67 | 14,25] 18,67 22,92 1 27,02 | 30,95

st Toro uto6H unCTHE KYJbTYDHl I[I0JIYYaJuCh 6Bl C BEICOKOH
CTENEHbIO YBEPEHHOCTH, HEOGXOAUMO 6PaTh CTOJIb MaJbie KOHIIeHTpa-

IHH, YTOOB 110 KpafiHell Mepe AEBSITh MeCSTHIX npo6 OBLIH CTePHJIb-
HBIMH,

18. BunomMuHaJAbHOE pacnopegesenue

IlepBriM H3 Teoperuyecky YCTaHOBJIEHHBIX pacrpefeeHuil GHJIO
GUHOMHHANIbHOE paclpefesenHe; oHo Gbiio Haii1eHo Bepuyanu B xoH-
e XVII B. Bto pacnpenesenne Bosnukaer B TOM CJIyyae, XOrjaa Ipo-
U3BOMMTCS 1 CHyYaHHEIX HCTIBITAHUH, B KOTOpPHIX BePOSITHOCTD TIOSAB-
JIEHHsl HEKOTOPOTO COGHTHSI PaBHA P, a BEPOSTHOCTb €r0 HellosiB.Ie-
Hist g=1—p. TeopeTHueCcKH YacToOTHI, ¢ KOTOPBIMH ~ JaHHOe Co-
ObITHE B 71 HCIBITAHHSIX TIOSIBJISIETCS 0, 1, 2,....n pas, paBun co-
OTBETCTBYIOLIHUM YJIE€HAM DPAa3JOXKeHHs] GHHOMA

(g +p)"

OTOT 3aKOH paclpefeseHHs SIBJIsIeTCS YaCTHHIM CJjyuaeM GoJiee
OGIero 3aKoHa, B KOTOPOM PacCMaTpHUBAETCs HE IPOCTO ajJbTepHa-
THBA — MOSIBJIEHHE HJIH HErNosIBJICHHe COGBITHS, — a caIyvalt, Korna
CaMO COOBITHE MOXKET HMETh S PA3IHYHHIX 3HAYCHHH MM topwm, mo-
ABJICHHIO KOTOPBIX COOTBETCTBYIOT BEPOSITHOCTH p, P2, ... p,. MoxHo
HOKa3aTh, UTO B STOM CJIyYae BEPOSITHOCTD MOSIBJIEHHS B HCIIBITAHHSX
nepBoit hopMsl a; pas, BTOPOH (OPMEI dy pa3z H T. 1. paBHa

n! a
— L pa,pa, s
alaf. —al PrPy - Ps

OTO BHIDaKEHHe SIBATETCS OBIHUM UWJIEHOM Pa3JoxKeHHusT [OJIH-

1 +pe+ . P

MIpumep 5. Bunomunaronoe pacnpedesenue, noayuennoe g
pesyavrare nodcuera O4KO8 HA UZPANLHBIX KOCTAX. Ilpu BrIGpacwBa-
HHH HI€aJbHO MPABHJIBHOR UrPasbHOR KOCTH BepPOSITHOCTD BHIMANeHHSI
Gosiee 4 oykoB paBHa !/;. Fcun BHIGpachiBaeTcsl cpasy 12 Kocref,
TO BBIMAJEHHSIM 5 HJIH 6 OYKOB GYAYT COQTBETCTBOBATD TeOpeTHYECKHEe
aCTOThI, OIpeJesisieMble YIeHAMH PasJIoXKeHHs

~12

(343"

" HOMa
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EcJii ofHa MJIH HECKOJBKO H3 THX KOcTeil He 6Y/1yT NPaBWIbHBIMH
M ecJH BCe 3TH HENPABMJBHOCTH OCTAIOTCSI HEM3MEHHBIMH B TeyeHHe
BCEro 3KCIepHMeHTa, TO COOTBETCTBYIOLLHE YaCTOTH MOTYT GHITh NpH-
6N EeHHO ONpefieleHEl U3 pa3JioeHHsl 6HHOMa

12
(¢4 P2, ,
rage p——BGpOHTHOCTb, onpene.nﬂeMa;I I10 CpaKTI/II{eCKI/IM pesyanaTaM.

B nponecce 26 306 Bei6paceiBaHuil 12 HrpaJibHBIX KOCTeH GBLIM Hafi-
IeHBl CJAeAyolIde YacToThl (/aHHble YWILToHa):

Tabauya 10

3 o

Oxnnaemsie| Oxunaemue HaueHHs —

KO?TZC;OC 5 ;‘;?{Tg YacTOTH Ha | YaCTOTH HA ! m

NpaBHJABHBIX HendeH.ﬂb- N
® 6 OuxkaMu| YacTOTHI pKocmx HEX KOCTAX Hpa:cl;lélTbHHbIe HHebrlxgai?onchb"
|
0 185 202,75 187,38 {,554 0,030
1 1149 1216, 50 1146, 51 3,745 0,005
2 3265 3345,37 3215,24 1,931 0,770
3 5475 5575,61 5464 ,70 1,815 0,019
4 6114 6272, 56 6269, 35 4,008 3,849
5 5194 5018,05 5114,65 6,169 1,231
6 3067 2927,20 3042,54 6,677 0,197
7 1331 1254, 51 1329,73 4,664 0,001
8 403 392,04 423,76 0,306 1,017
9 105 87,12 96,03 3,670 0,838
10 14 13,07 14,69
11 4 1,19 1,36 } 0,952 0,222
12 - 005 0,06

26 306 26306,02 26306, 00. 35,491 8,179
n=10 n=29

W3 sToft Tabauubl cleayer, YTO HaGJIOAeHHS HE COIVIACYIOTCH
C JOMylLleHHeM O MpaBHJbHOCTH KocTeH. IIpH NpaBHJIBHBIX KOCTSX
yhdcsIo cayvyaeB gast 0, 1, 2, 3 mw 4 g03KHO GHITh GOJBIINM, YeM Ha-
6aonasocs (GakTHUeCKH, a aias 5, 6, ...... 11 OYKOB — MEHbIIHM.
OTOT BHBOA MOATBEPXKIAETCS TSATOH rpadofl, Tae NpHBEIeHH OT-

x2
HOLIeHUs el B KOTODPBIX 77 — OXUJAa€MBI€ YAaCTOTH, & X — PA3HOCTb

MEXNY OXHIAeMBIMH H (aKTHYeCKHMH yacroramu. CyMMHpPYSl 3TH
OTHOWICHHS, NONTyYaeM BEJHYHHY X2, KOTOpas H3MepsieT OTKJOHeHHe
HabJIIo TeHHOro psiia JaHHBIX OT OXMIA€MOTO B LEJIOM. 3HaueHue y?
OpEBOCXOAUT 35,49, oTKyma cJenyer, YTO THIIOTe3a NPABHJIBHOCTH
KOCTel HMeeT BeposiTHOCTh, paBHylo Tonbko 0,001 (cM. maparpad 20).

O6uiee uwicsio mosiBennst 5 WIH 6 OUKOB (haKTHYECKH COCTABJISIET
106 602 u3 315672 pcex BHINAJEHHH, a OKHIaeMOe YHCJO HX IIOSB-
Jernst pasHo 105224, Ha ocHoBe mepBHX 1BYX IU(P MOKHO BHI-
UHCIHUTE BEPOATHOCTD p; oHa paBHa 0,3376986. Pesyibrarh pacuera
OXKHI4EMLIX YaCTOT NpPH 3TOM 3HAYeHHH p TIpHBeJeHH B YETBEPTOH
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rpade ta6a. 10. DTH BeJMUMHB 3HAYHTEJBHO GoJiee GJIM3KH K ¢daxk-
THYECKOMY DSIy 4acTOT, OTKyJAa CJe/YeT, YTo B JaHHOM Cayude yc/o-
BHUsI 3KCIIeDHMEHTa TaKOBBI, YTO XOTSl W o6Gpasyercsl 37ech GHHOMH-
HaJbHOe pacrpe/iesieHHe, HO OHO HMeeT p, OTJIHYaloLteecs: oT !/j.
Hucnepcust GHHOMHHAMBHOTO pacrpefiesleHHsi paBHa pgn. Ilo3-
TOMy IIpH TPABHJIBHBIX KOCTAX M TNpH 315672 HCOBITAaHUSX, Koraa

+ OXKHJA€MOe YHCJIO BbiNafeHui 5 uin 6 oukos paBHo 105 224, nucnep-

cust Oyner pasHa 70149,3, a cpenHss KBajgpaTHUeCKas OMIHGKA By-
ZeT 264,9. ®axrHuecKoe YMCJIO STHX BHMazeHuil Ha 1378 NpeBocXo-
AMT OXHaaeMoe, uto B 5,20 pas GoJblie ero cpennefi KajpaTuue-
CKofl oHGKH. B NaHHOM Ciyyae npHMeHeH HanGoJee TOUHW METOL
OLEHKH, MMEIOWHMH 3/eCh BIOJHe 3aKOHHYIO CHJIy, TaK KakK IpH Ta-
KOH GOJbUIOH BBHIGOPKE GUHOMUHAJILHOE pacnpese/eHue BechbMma
61M3Ko K HOpMaspHOMy. M3 TaGaumsl HHTeTpasa BepPOSTHOCTEN
BHJIHO, 4TO OTKJIOHEHMe, NPEBOCXOAslliee CBOIO CPEIHIO KBaAPaTH-
UeCKylo OWHOKY B 5,2 pasa, MOXKeT BCTPETHTbCHi TOJNBLKO OJHH pas
B 5 MHJLTHOHAX HCIBITaHHUH.

Tor dakr, uyro aTor nocaemuuit KpUTepui naer Gosiee KECTKYIO
OLEHKY, 4eM KpuTepuil %, oGbsicHseTCS TeM, uTO MPH TOMOLLH pac-
npefleJieHdst ¥’ ONEHUBAETCS] CHCTeMa OTKJOHEHHH, B To BDeMS Kak
(bakTHuecKH Mbl HMeeM Je0 ¢ eXHHHYHBIM OTKJOHEHHEM p OT !, T. .
C ycsosieM GoJee ofliero xapakrepa. Korma mpousBomwtest mero-
CPCACTBEHHAST OUEHKA 3TOTO OTKJOHEHHS, TO €ro CyLeCTBEHHOCTb 06-
HapyxHUBAeTCsl JIerye U 3HAUMTENBHO paHbllie CTAHOBHTCS OUEBHIHOILL.

ITpumep 6. Coornowenue wucarennocreii noa08 u GUHOMUHANL-
Hoe pacnpedeaenue. HeKoTOpble GHOJOTMYECKHE HABIIONCHIS BO MHO-
THX OTHOMICHMSIX aHAJOTHYHB € 'PACCMOTPEHHBIM BHIIE IKCICPUMEH-
TOM C HIDaJbHBIMH KOCTSIMU. B KauecTBe IpuMepa MOKHO B3fITh
Ranuble I'eficiepa o cOOTHOLICHMM TIOJOB B FepMaHCKHX CeMbsiX. W3-
BCCTHO, YTO DPOXIACHHE PeGeHKa MYMCKONO I0Ja BCTPEYAETCSI He-
CKOJIBKO HaIle, 4eM pOXJeHHe pefeHKa KEHCKOoro moJa. [lostomy,
€CJIH pacCMaTpUBATh CEMbIO € 8 NETBMH B KayeCTBE BEHIOOPKH U3 Te-
HEPaTbHOA COBOKYNTHOCTH, TO YMCJIO MAaJbYHKOB B TAKHX CEMBSIX
JOJKHO  OBITh  PACTIPEJGICHO  COIJIACHO — PA3JOKEHWI0 GHHOMA

(g-+p)°,

TA¢ 'p — M0JIs1 MaJbYMKOB B TEHEPasJbHOH COBOKYNHOCTH. Eciu, 07-
HaKO, pasnuuue ceMel B 9TOM OTHOLICHHH OGYCIOBJEHO HE TOJBKO Cy-
YaHHBIMM MOMEHTaMMU, HO B KAKOH-JINGO CTENEHH CBA3AHO C TeHAeHuMel
NOSIBJICHUS Y HEKOTOPBIX poAuTesel TOJBKO MAaJbYMKOB MJIH TOJBKO
JIEBOYEK, TO paciIpeeseHne YNCACHHOCTH MAJIbYUKOB B COMbBE JOMKHO
OTKJIOHSITBCSL OT OOIICI0 COOTHOWIGHWS IIOJIOB TakK, YTO OyjeT oopa-
SOBBIBATECS] HEKOTOPBIII HEOCTATOK CeMell € PABHBIM WJIM TIOYTH paB-
HBIM ACJICHUEM N0 Npu3Haky nosa. Tabma. 11 mokasHBaeT, uro mefi-
CTBHTE/IBHO ‘HaGJIIOAETCSl TaKoe INpeBbILICHHE Hax HOPMOH KOJHYe-
CTBA CeMei C Pe3KO BHIPAKEHHEIM Je/leHHeM Ha HepaBHBle YacTH.

[TpuBeneHHbll B 31Ol Tabmune pan QakTHYeCKHX YacTOT 3aMeTHO
OTJIHYAeTCA OT Psi/1a TEOPETHYECKH OXKHIAGMBIX YacTOT, NPHYEM 3TO
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pas/uyue XapakTepPHO B ABYX OTHOLUIEHHSIX: BO-TIePBHIX, OHO COCTOUT
B TpeyBeJHYeHHOM YHCJe CeMeii, NeJIAMXCS HA HepaBHble YacTH, H,
BO-BTOPHIX, B OTKJOHEHHSIX YaCTOT IECHTPAJbHON YacTH pacipejese-
HHSI B CTOPOHY, GJaronpHATHYIO [AJI51 YeTHBIX BapuaHTos. s mocaen-
Hero (haxra Hesb3s HaHTH HUKAKOTO OCHOJNIOTHYECKOTO OObSICHEHHS H
TOTOMY MBl He 6yneM ero NPHHUMATh BO ‘BHUMaHHe, OTKIOHEHHS IJIsT
Kpa#HHX THIOB ceMeH MOTyT GbiThb GoJiee JeTaJbHO H3yueHH ITyTeM
collocTaB/IeHusT HaGJ/IONeHHOH U oxupaemoil aucriepcuu. Oxupaemast
aucnepcHa npg=1,99828, B To BpeMs KaK BHUMCIeHHAS] 1Mo (HaKTH-
yecKMM [AaHHBIM paBHa 2,06745, uto naer mpesbimende Ha 0,06917,
i Ha 3,46%. BeibopouHast gucnepcHst 3T0# OUEHKH s Hab/oneH-
HOIl JHCIIeDCHH OTIpefiesIseTCsl BhIpaXkeHueM (cM. cTp. 67),
2x3 %y
NZT TN

rae N uucao ceMeH, a %, H %, — BTODOH M YeTBEPTHIH KyMYJISIHTHI
TEOPETHUECKOTO DACIPeJeNeHHs], KOTOpbEle B HaleM cJyyae paBHBI

1, =npqg =1,99828;
x,=npq (1l —6pg)=-—0,99656.
OTH 10Ka3aTesIH BEIMHUCJEHBI 110 3HAYEHHIO p, PABHOMY O/ MaJIb-
UHKOB B AaHHOH BHGopke. CpepHss KBajpaTHuecKas OLWIHGKA 3TOH

JMCIIePCHY, KOTOpasl, Kax Jerko BHAETb, 6JIH3Ka X 1/7/N, paBHa
0,01141. CaenoBaTesbHO, OTKJIOHEHHEe HAGJIONEHHOH IUCIEPCHH OT
Juicnepcuy  OMHOMMHAJIBHOTO — PACIpeIesEeHHsT TPEBOCXOJAT  CBOIO
cuibky B 6 pas.

Tabauya 11
Uucao ‘ x2
daxTHUEeCKOE Oxunaevoe x?
MaJb4YMKOB QHCI0 Ccemeit yHCIo Cemedt OTkjaoHEeHHE X -
B Ce€Mbe

215 165,22 449,78 14,998

(1) 1485 1401 ,69 483,31 4,952

2 5331 5202,65 128,35 3,166

3 10649 11034,65 —~385,65 13,478

4 14 959 14627 ,60 +331,40 7,508

5 11929 12409,87 — 480,87 18,633

6 6678 6580,24 497,76 1,452

7 2092 1993,78 498,22 4,839

8 342 264,30 +77,70 22,843

53 680 53680, 00 91,869

Onma w3 BO3MOXKHBIX PHUYMH TAKOH HECKOJBKO YBETHUCHHON fic-
MEPCHH coctout B TOM, WTO NPH POMKACHUM GJH3HEIOB CYIIECTBYET
TCHICHIY K nosBIEHMIO JeTell OJHOTO M TOTO e 10.1a. B maHHOM
CIYHAC poxacnns G6M3NELOB He BHICMEHB H3 OGILEr0 UHcaa poXKie-
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HUH, HO HEKOTOPOE TPENCTABJCHHE O BJHSHHH 3TOTO daxTopa MoOXKHO
TNOJNy4YuTh W3 ADYTUX JAHHBIX, oTHocsuuxcst k epmanun. Yerano-
BJICHO, YTO ABOHHH POXKJAIOTCA IPHMEPHO y 12 KeHWHH H3 TBICSIYH,
NMpHYeM A0/ OJMHAKOBBIX MOJIOB COCTABJSAET /s, @ MOJIS PASHHIX TIO-
Ja0B — 3/3. ClenoBaTenbHo, 0KoJI0 YeTBEPTOH YaCTH POXKAEHHH [BOEH,
T. e. 3 CJyYast Ha THICAYY, MOMKET CUHTATHCS KOJHYECTBOHHBIM apdex-

- TOM YKa3aHHOH BHINIE TeHieHNHH. DTo HAaCT NPUMEpHO 6 feTeli Ha

Teicsuy. [logo6Hoe ke BaHSIHHE POXKIEHHS TPQEH U T. K. GymeT CToJb
HE3HAYUTENbHBIM, YTO €r0 MOXHO He IIPHHUMATbh BO BHHMaHHe. ECiu
OEH MBI HMEJIH [eJo C COBOKYIHOCTBIO TOJIBKO TaKHX «HeCGaJaHCH-
POBaHHBIX» DOXKNIEHHI NBOEH OXHOTO M TOTO Ke M0Ja, TO, KaK JIETKO
AOrafaThCsl, TEOPETHYECKAs AUCIEPCHST 3TOH COBOKYITHOCTH 6bla 6Bl
BABoe Goabiied. ITosTomy, eciin 06bICHATD onpejiesIeHHOe BhILIE yBe-
JUYeHHe [ucrepcud Ha 3,469 HajgnumeM «HeC6aJaHCHPOBAHHBIX»
ABOCH, TO B HCCJRAYeMOil 3[eCh COBOKYIHOCTH ceMell CJef0Bajo Gbl
0XHAaTh 3,46% Takux ABOeH, uTo GoJbue YeM B 5 pas npeBoCXOJHUT
(aKTHYECKYIO [OJII0 UX (6 va 1000, wan 0,6%). U xors cJenyer
OXKHJIaTh, YTO B GOJIBLUIMX CEeMbIX ¢ 8 JETbMH JOJIsl ABO€H GoJbmias,
UeM BO BCeHl COBOKYIIHOCTH, OJHAKO H 3TOT (haKT He CTOJIb 3HAYNTE-
JIeH, yToObl OH MOT O6DLSICHHUTH VBeJHYEHHE AUCIEPCHH TOJBLKO HAJH-
YHeM JBOEH.

19. Majbie BHIGOPKM M3 GUHOMHHAJIBLHOTO pacopeneneHus

Korza npuxozurcst uMerh geso ¢ MaJbiMu BHOOpPKaM#, OGHIYHO
BCTPEUAIOUINMHUCS B SKCIIEPHMEHTAMbHBIX HCCJIeJOBAHUSX, TO 10 OHOI
TaKO# BBIGOpKe He INPeCTaBJSETCS BO3MOMKHBIM CYZUTb C JOCTATOY-
HOH TOYHOCTBIO O CTEeNeHH COOTBETCTBHS (bakTHYeCKoro pacmpejeJe-
HHSl ¢ GHHOMMHAJBHBIM 3akoHOM. Ho B 3ToMm cJIyyae BCe e BO3-
MOXHO IIPDOBEPHTh, B KAKOH Mepe HM3MeHYHBOCTh JAAHHOLO MaTepHaJja
6JM3Ka K TOM, KOTOPYIO CJeiyeT OXKuAaTh TCOPETHYECKH. DTa IMpo-
BE€PKa MOXKeT GBITh NPOBEJEHA NPH TOMOLLK Kputepust x2 no oGpasny
TOH, XOTopast IPUMeHsIIach B B OTHOWIEHHH pacrnpeaesenus [Tyac-
COHa,

MIpumep 7. Tounocrs onpedenenus G0AL 3APANCCHHBIX CeMAH.
Hoxnst 3apaeHHBIX MyXOii-3€JeHOrTa3K oM 3€pEeH SIUMEHS ONpeaesieTcs
nyrem ot6opa 100 3epeH u mojcueTa ymcaa 3apaxeHnslx. [Ipu mos-
TOPHBIX NIPOGAX MOJAYYAIOTCS Pa3IHYAIOLIHECS JOAH STHX 3epeH. Ecuu
MaTepuaJr OLHOPOACH, TO 3Ta JOMA JOJKHA OHTH paclpesieseHa mo
GHHOMHHAJIBHOMY 3aKOHY

(g4 p)',

TAe p— 10JIs 3apaXeHHBIX CeMSIH BO Beeill COBOKYIIHOCTH H ¢ —
YHCIO 30pOBbIX 3epeH. CJaenyiome gaHHbBE SBJSIOTCS pe3yJbTaToM
10 Taxux nabmomeHuf, OTHOCSILIUXCSI K OJHOH M TOH 3Ke ONbITHOI
AeqsiHKe (naHHBle Dpy):
16, 18, 11, 18, 21, 10, 20, 18, 17, 21; cpeansisi 17,0.
CrpamiBaercsi: MoXHO Ju 3Ty HM3MEHYHBOCTb CYHTATh Pe3y.Ib-
TaToOM CJYYaiHOTO OTGOpPA, T. €. MOMKHO JH CUHTATD MaTepHaJ OfHO-
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POAHBIM? DTH JaHHbIE OTJIMYAIOTCS OT AAHHBIX, CPABHHBAeMBHIX € pac-
npenesenueM IlyaccoHa, B TOM OTHOIIEHHH, YTO KaXKAble OTOGPaHHble
100 sepeH noApasfeJsioTCd TONBKO Ha JBa KJacca: 3apaxKeHHble M
rezapaxKeHHble; [IOTOMY MPH HM3yYeHHH H3MEHUYHBOCTH YHCJIA 3apa-
JKEHHBIX 3epeH BMeCTe H OAHOBPEMEHHO C 3THM H3YyYaeTcs M3MeHUH-
BOCTb YHC/JIEHHOCTH M JPYTOTO KJacca He3apaKeHHbIX 3epeH. Bumous-
MeHeHHe ToKasaTelsl paccesiHus AaHHbIX %2, COOTBETCTBYIOIeE GHHO-
MHHAJbHOMY pacnpeleenuio, 6yaeT BbIpaxkaTbesi GopMyJoi
Y2 — S (x —x)2 _ S (x — x)?
npq xq

M OTJIMYATbCA OT (POPMBI 3TOTO KPHTEPHsi, OTHOCsMIelcs K pacipese-
ienuto IlyaccoHa, HajaMuHeM [0GaBOYHOTO HEJNHTENS| ¢, KOTOPBIH
B HameM ciay4ae paseH 0,83. B nansoM ciyuyae naxoaum x2=921;
9TO 3HAYEHHE, KAaK BUAHO M3 Tabauubl y2 npu n=9 (=10—1, 1. e. Ha
e[MHHUIy MeHblle, yeM YHCJIO HaO/IoleHHH), SBASETCS AOMYCTHMBIM
IpH THIOTe3e 06 OJHOPOAHOCTH MaTepHaJa.

Takoe nccaenoBaHHe pe3yJsbTaTOB €MHHYHON BHIGOPKH He MOMKET
ObITh OCHOBON JJIs1 GoJiee HIH MeHee NOCTOBEPHBIX BBIBOAOB, TAK Kak
caM KpUTepHuii'x? B 3TOM CJyyae H3MEHSIETCS B JOBOJbHO LIHPOKHX
pasmepax. OIHAKO, CJIH HMeeTCsl HECKONIbKO TAKHX MaJhX BHOOPOK,
XOTsi OBl W MOJYYeHHBbIX C JEJNSHOK C Pa3/JHYHON CTEIEeHbI0 3aparKeH-
HOCTH, TO MOKHO, KaK 3TO HMEJO MEeCTO H B CJydae paclpeleeHHs
Ilyaccona, cpaBHHTb 06IIyI0 (HAaKTHUECKYI0 H3MEHYHBOCTH C TOH, KO-
TOpasi AOJDKHA CYyHIeCTBOBATh NPH GHHOMHHAJIBHOM pacrpeieseHHH.
Tax, npu obcnenoBanun 20 ONBITHBIX IENSHOK mosmydeHo x2= 193,64
mpu S (n) =180. IlpousBoAs Te Ke BEIHCJIECHHS, 4TO H Ha CTp. 55,
HAXOIHM: ~

V38728 =1968
/359 = 18,95
Pasiocts =073
OTa pa3HOCTb MEHbIe eNMHHILI, M [O3TOMY MBI AeJaeM BLIBOJ,
YTO B J@HHOM cjydae (pakTHYecKasi M3MEHUHBOCTb B 1Ie;IOM He OTKJIO-
HSIeTCS CYIIECTBEHHO OT TOM, KOTOPYIO C/NeNyeT OXKHiaTh, HCXOAS H3
GMHOMHMHANBHOTO pacnpefeeHHsl. Pasauune MeX1y MeTOROM, IPH-
MEHEHHBIM B JAaHHOM cJydae, Kor[a cama BreiGopka Maga (10 Ha6aio-
NeHuit), HO Korja Ka)Kioe 3HayeHHe JOJH NPH3HAKA IOAYYeHO Ha
OCHOBe HOBOJIbBHO GOJbIIOTO YHcaa HabmoneHui (100 sepeH), u mpe-
ABIAYIIUM  CaydaeM, KOTJa H3ydasJoch pachnpejeJeHHe pAeTefll 1o
NOJly ¥ KOrla y Hac 6bLIO MHOTO ceMel, HO MMeJOCh TOJbKO 8 Ha-
GaIONeHH} BHYTPH KaxIOR CeMbH, CBOAHTCS K HCKJIOUEHHIO WieHa,
BXONSIILETO B CPEHIO KBAJAPATHYECKYIO OMKOKY M CBSI3aHHOTO C Be-
JUIHHOH

xy == npq (1 — 6pq).
Korna n=100, sra BenmunHa ouweHb Mana MO CPaBHEHHIO

¢ 2n?p’q® W MOITOMY OuEHKA uYepe3 y2 CTAHOBHTCS AOCTATOYHO TOU-
HOH M IIpH CTOJb MaJjioM o6beMe BbIGODKH, Kak 10.
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ITPHJIO)KEHHE

OBO3HAYEHUSA U ®OPMYJIbI

A.CTaTHCTHKH, modydaemue nyTeMm
BOSBEJeHHST B CTeNEeHb M CYMMHPOBAHHUS

IIyctb 7 — 4ucino HaBMOKEHHBIX 3HAYCHMI NePEMEHHON X W Tpe-
OyeTcst ONPENENIHTb CyMMbI LEJIBIX CTeNeHel 5THx 3HaYeHHU#; B 3TOM
C/1y4ae Mbl 6yfeM 3alHCHIBATD:

§;=S8(x); §,=S(x2);
§5=S8(x%); s,=58(xY

H T. I H(Z STHM JAHHBLIM MOXHO BBIYHC/IHTb CYMMBI CTENEHel /s
OTK/IOHEHHMH OT CpPeAHEeH, HCIOMb3ys TaKue YPaBHEHHS:

1
S, =s8,— -3

. 4 6 3
=S J——— 2 4
S,=s, 7 SeS1 Tt 58,8 — 5 st

Henwiit psin cratucTiyeckux omeHok CTPOHTCH HAa OCHOBE HMEHHO
3THX BeJHYHH:

1. MOMEHTH OTHOCHTEJILHO YCJIOBHOTO Hayasa x=0; 3TH nokasa-
TN NOJNyYaloTCsl NPOCTHM JeJeHHEM COOTBETCTBYIONLHX CYMM S Ha
UHCJIEHHOCTh BBIGOPKM. Eciin p npuHuMaer sHavenns 1,2 3,4
TO 5TH MOMEHTEI Olpene/siorTcs HopMy.Ioi

. 1
m,=--s,.

Ouesuano, 4TO My’ ABAsSETCS cpeAHelt apH(PMEeTHYECKON, OGHYHO
0603HaYaeMoili x.

2. MoMeHTH, He 3aBHcsIHe OT BHIGPAHHOTO YCJIOBHOTO Hauyasa
H HMelolHe Gostee GJIH3KOE OTHOILIEHHE K XaPaKTEePHHM OCOGEHHOCTAM
BbIﬁOpOo‘IHOI/I COBOKYITHOCTH, Ha3biBAIOTCS «MOMEHTAMH OTHOCHTEJbHOM
CPENHEH», HJH <UEHTPATbHEMH MOMEHTAMH». DTH BeIHYHHL Haxo-
AAT HIHPOKOE NPUMEHEHHe B CTATHCTHKE M ONPeAJSIOTCS AeleHHeM
CYMM S OTKJIOHeHHIl OT cDe[HelH, BO3BEIEHHBIX B COOTBETCTBYIOLIHE
CTENeHH, Ha YHCJIEHHOCTb BHIGOPKH. Tax, npu p=23,4...

1
mp == n— Sp.

OTHM NyTeM BBIUMCJSIOTCS MOMEHTbI, KOTOpble 6bUIH GBI mOMy-
UCHEL, ecu CcpefHsisi apudMeTuyecKast 6bi1a G B3sTa 3a YCJIOBHOE
l;zqgno OTCYeTa 3HAYeHHH X, 4TO apHU(MeTHYecKH OBBIYHO He COBCeM

O6HO.
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3. B HacTosilee BpeMst IpUMeHseTCs Gosiee COBEPLICHHAS CHCTeMa
rioKasaresell, Kotopasi HMeeT OOJIbILOe TEOpeTHYeCKOe 3HAYeHHe U
KOTOpasi noJydaercsi OGbeIMHEHHEM CpelHel Hu MOMeHZOB OTHOCI/I-.
TeJbIIO CPeAHeH B €AMHYI0O CHCTEMY TaK HA3biBAGMbIX A-CTATHCTHK:

n 3
S s Y oy RN

p~ 1

n _ ’__32 .
k4:(n—l)(n—2>(n—3){(n+l)s‘ T 2}

JIerko yCTaHOBHTDb CJICAYIOL{HEe COOTHONIEHHS, OTPeAe/sIOlHe MO-
MEHTBI 1M Yepe3 K-CTATHCTUKH:
m =Rk

n—1
m, = ky;
2 n 2y

(n—2)

(n-1)
mg = n?

Rs;

n—1 . 1)2 k2
== —2)(n—3)k, 4 3(n .
m4 nz(n+1){( )( ) 4+ }

4. B Hacrosilliee BpeMsi CTAaTHCTHKH, BBejeHHble THie H Ha3BaH-
Hble CeMH-HHBAaDHAHTAMH, NPEACTaBJSIOT TOJbKO HCTOPHYECKHII HHTe-
pec. I noxasaTeJn 06Pa3yIOTCS H3 MOMEHTOB 17 H /1 TOUHO TaK XKe,
Kak KyMYJSIHTBl (CM. HHXKe pasgena b) OMPEReJISIOTCS ques;l x?lxpax-
TEPHCTHKH reHepasbHOH COBOKYIHOCTH W U p. Tax, ecau Ai, hs, A, ...
o603HauaeT PsA TOCAEOBATENbHbIX CeMHU-HHBAPHAHTOB, TO MOMKHO
Halucarh:

hy=m; hy=msy; hy=my;
hy=my—3m?; h;= m;— 10m,m,

H T. A. Tulne npUMeHsT OZHO M TO Ke HAHMEHOBAHHE <<geMH-HHB§:
pHaHTBl» KaK AJs 0603HAYEHHS NapaMeTPOB TI'eHepaJsbHOH COBOKY

HOCTH, TaK H AJS CTaTHCTHK, KOTODBIE SIBJSIKOTCSI TOJbKO OI.leHKaMII:
9THX NepBbIX, nopobuo ToMy kak K. ITupcon u ero noc.neLIOBaITSqu;l !
NPHMEHSIH TEPMHH «MOMEHTHI» TaKXe B 3THX ABYX CMbICJax. By &
roflapsi 3TOMY CMENIeHHIO MOHSITHH KyMYJITHTbl 4acTO paccMarp

BAlOTCS KaK CEMM-HHBADHAHTH I'eHepaJIbHOH COBOKYIHOCTH, H JaXe
k-craTHCTHKH wHOrnMA HeNPaBHJIbHO HA3bIBAIOTCS BHIOOPOYHBIMH CEMH-
HHBAapHaHTaMH. CeMH-HHBAapHAHTHI, BIepPBHe BBeJeHHble THie, B Ha-
CTOAIIICE BPEMS NOTEPSIK CBOE 3HAUEHHE, H O HHUX Mbl TOBOPHM 371€Ch
TOJBKO s TOrO, UTOOH H36exaTh HEONPENeICHHOCTH B TePMMHAX.
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b. MoMeHTH & KYMYJASHTB TeOPEeTHUECK X
pacnpenegenwni

Kaxnas us nepeunciennsix Boime cucren CTaTUCTHK, NOJNYUCHHAS
1la OCHOBE CyMM CTeNeHell X, MoxKer paccMaTpuBaThCH Kak cHCTeMa
OUEHOK COOTBETCTBYIOLIMX 1aPaMeTpoB TEOPETHYECKHX pacmpefese-
HHl, K KOTODHIM 3TH OLEHKH OGHITHO CTpeMATC MO mepe Gecrpe-
ACIABHOTO  yBEHUEHHs! 06beMa BBIGOPKH. DTH HCTHHHLe HIH TreHe-
P4/IbHbIE 3HAYEHHS MapaMeTpoB GYAYT o6o3HAYAThCs HaMH Tpeye-
CKHMH OYKBaMH; Tak, m,’ sBJIsercs OLLEHKOH 4YeTBEPTOrO MOMeHTa
OTHOCHTEJIBHO YCJOBHOT'O HauaJja B TCHEPANILHOH COBOKYIHOCTH py';
/My ABJSCTCS OUEHKOH YETBEPTOro LEHTPANBHOTO MOMEHT4 Ws; k4 siB-
IACTCA OLIOHKON %4 — YeTBepTOTo KyMYJISHTA TeHePAaJbHON COBOKYII-
HOCTH. COOTHOIeHHs MEXIY STHMH NapaMeTpPaMH TeHepasbHON CO-

BOKYITHOCTH NOJOGHBI COOTHOLIEHHSIM MeXNy BHIGODOUHBIMH m U A,
T. e.

BI=SKG gy =Ky, Py = Ky;
be=x,- SKY; = K5+ 10k,

u 1. 1. Obuiee npasuio, mo KOTOpOMY 06pasyioTcsi 4HCII0BbIe K03(h-
(PHUHMEHTH], BXOAsMe B 5TH PABEHCTBA, CBONMTCS K Clefylomemy:
Koo duUMeHT 3 ABIsIeTCH YHCIOM CNOCOGOB, KOTOPBIMH YeThipe 3ie-
MeHTa MOTYT ObITh NMOApA3feNeHbl Ha JBe TPYNNBI MO ABA 3JeMeHTa
B Kaxuoit rpynne; xospduupent 10 ABJISIETCSH YHCIOM CIIOCOGOB,
KOTOPBIMH M5ITh 3JIEMEHTOB MOTYT 6bITh noapasnesieHsl Ha JBe YacTH
COOTBETCTBEHHO C ABYMS H TPEMs 3/eMeHTaMH.

Hro ke KacaeTcs coOTHOMEHHs MEXNy OUEeHKaMH H COOTBeT-
CTBYIOLLHMH MM TapaMeTPaMH, TO, OCTABASCH B TUIOCKOCTH 3JIeMeH-
TAPHOTO H3JIOXKEHHS, OTMETHM TOJIBKO, 4TO B TO BpeMsI KaK CpemHue
3HAYeHHUsi m’, MoJiyYeHHble MO BBIGODKAM O6beMa 71, M CpeflHe 3Ha-
HCHIS 5, MOMyYeHHbBle TeM ke TIOPTAKOM, PaBHbI cooTBeTCTBeHHO !

1 %, LEHTpaJIbHbIe MOMEHTHl /11, M3, My 1 T. . yXKC He 06,1aqaioT
STHM CBOHCTBOM, HGO

-~ n—1
m2= n Peasy

— ~1 -2
my = R(n Zlgn ) a3

m, :L’;—l_{(n2—3n+3)y4+3(2n—3) B3

dtorT pag dopMya ¢ mocraTounomn OYEBHJHOCTbIO I10Ka3LIBaeT
TPaKTHYECKHe Heyno6CTBa IPHMEHEHHsT LEHTPAJIbHBIX MOMEHTOB W Te
Gonee caoxubie o CPaBHEHHIO C R-CTAaTHCTHKAMHU anrebpanueckue
BBIKJIANIKH, C KOTOPHIMH CBSI3aHO HX HCIOJIb30BAHUe.

Temu xe HepoctaTkaMu o6JanaioT w CeMM-MHBapuaHTh Tue;
NOTS OHM H Moryr paccMaTpuBaThes B KauecTpe QUEHOK KyMYyJsiH-
TOB %, ONMHAKO wux CpenHHe 3HAYEHMS, MCUMCJEHHBE MO JAHHBIM
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KOHEUHBIX -BbIGOPOK, He PAaBHbl COOTBETCTBYIOIMM 3HAUCHHUSM x. Jlefi-
CTBHTEJIBHO, (POPMYJIBL;

n—1

F:

Ky,

= (”_*I_)n()L—_Q_) K

n

by = ’131 {(n* —6n4-6) K, — 6rK3)

TI0OKa3bIBAIOT, YTO BbIUHC/IEHHE Gojiee BBICOKHX UYJEHOB 3TOr0 psna
CONPSAKEHO C TEM K€ CAMbIM 3aTPy/THEHHEM, YTO M BBLIUHCJEHHE I[EH-
TPaJIbHHIX MOMEHTOB.

B HiKenpuBeeHHOH Ta/nlle AaHbl yeThipe KYMyJsHTA AJS Tpex
paccMaTpHBAaeMbIx B ITOH IJaBe pacnpeneseHuil, IPHUeM KyMyJsSHTbI
3MeCh BBIDAXMEHBl U€Pe3 MaPaMETPhl COOTBETCTBYIOLIHX pacIpeie-
JIeHHH:

Pacnpenenenune

Civipon Hopmanbuoe | Tlyaccona BunovuuaasbHoe
Cpennss . . . . . %y " m np
Hucnepcus . . . . K o2 m npq
Tpetuit kymyasut . K3 0 m —npq (p — q)
Yerseprmit  ky-
MYASHT . l iy 0 m npg (1 — 6pg)

B. BriGopounas gucmepcus CTaTHCTHK,
ONpenedeHHBX MO BHOOPKE YHCAEHHOCTbI0O N

3HaHHe BBIGOPOUHBIX JHUCTISPCHEl CTATHCTHK npexae BCEro Heob-
‘XOIUMO IJI1 OLICHKH CYIECTBEHHOCTH 3THX IOKasaTeqel. B oTHOIe-
HHH CYMMBI CTeneHefl, ecid CTeNeHb Goubliie ABYX, 3TOT BONPOC HC-
CJICOBAH TOJIBKO JJISi HOPMAJIBHOTO pacnpesne/ennst. OTKJIOHEHHe pac-
NIPEACJICHUS OT HOPMAJIbHOK (QOPMBI OIpenesieTcs MpH MOMOIIH CTa-
THCTHK gy W g2, NOCTPOEHHEX HAa OCHOBE TPETBMX H UYeTBEPThIX CTe-
TNeHet x:

£ =k3/k23/’; 82 =k4/k§°

Crenyer samerurn, uto B NePBLIX TpexX H3XaHHSIX HACTOsIIeH
KHHTH 1151 0603HAYeHHs] 3THX CTATHCTHK OBLIH ynorpe6ieHb CHM-
BOJIEL i H ¥, HO rpedeckre GYKBHI JydIle NPHMEHSTh He JJIS CTATH-
CTHK, a I/l apaMeTpoB, KOTOPble OHH OLECHHUBAIOT; I[OSTOMY Mbl
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BBOLHM 0003HAYEHHS g| W &2 BriGopounrie AUCIEPCHH K-CTATHCTHK
NPHUBOJISITCH HIKE:

Hucnepcus O6mas Ho
pManbHOe

BEJIHUHHBI tdopmyna pacnpeaenenue

3 2 2

N N
2
k) *o 225 254
N N--1 N—1
c 6N (N —1)
1 - (N=2) (NF 1) (N +3)
2 _ 24N (N —1)2
(N — 3)(N—2)(N+3)(N+5}

[ MMonpasku na TPYNNHPOBKY HaHHBYX

MOMEHTOB, HasbiBaeMble NONMpaBKaMu Illennapna, BBomsiTCS TosbKO
B CYMMbI YeTHBIX CTeNeHel OTKJOHEeHHH x OT cpennet. Ecan untepsan
TPYNIHPOBKH NPHHST 3a CAMHULYY, TO, 0603HAYAS UCTIPABJICHHbE 3HA-

HEHHsT BTOPOH H 4UeTBEPTON A-CTATHCTHK uepes Ry u kY, MOXKHO Ha-
THCATD:

. 1, 1
kZ—k2—1~2 ; k4=k4—f—1—2~6.

OTH NONPABKH MOXKHO HCIIOJIb30BATh TOABKO I/l OLEHKH, HO He
ATt ONPENGJICHUS CYLIeCTBEHHOCTH nokasateneit. Tax, ky’ 6y11’eT ay4-
IUeH OUEHKOH AHCTIepCHH, ueM ky, HO BbIGOpOUHAst mucnepeust mim
CPeaHss KBaipaTHYecKas ommbxa xak CPenHell, Tak u aucmepcuu
AOMKHA BBIYHCIATLCH 110 HEHCIIPABJICHHOMY 3HAYCHHIO ko).
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I'J1ABA YETBEPTAA

KPUTEPHUH COTJIACHUS, HE3ABUCUMOCTH
M OXHOPOJLHOCTH, OCHOBAHHBIE
HA PACNPEIEJIEHUM 42

20. Pacnpepenenue y?

B npeabinyuieff riaBe Mbl r03HaKOMHJHCDH C HEKOTOPBIMH TTPHJIO-
MEHHIMM pacnpeleieHdst y? NPH H3YYEHMH COTJIACHS HAGJIOLCHHE
C ONpeNeNIeHHOH runorte3oll. B HacTosmiell riaBe Ml paccMOTpuM
B Gomee o6uleM BHJe BecbMa IIHMPOKHI Kpyr mpo6jeM, KOTopbie pe-
W2i0TCst MIPH NOMOIIH 9TOTO pacnpeieseHusI.

B ocHOBe Bcex 3THX HCCJENOBAHME JEKHT COMOCTABJICHHE ¢daxTu-
UeCKH HaGJ/IIOAEHHBIX UHCJICHHOCTEH, OTHOCSIIHXCS K HEKOTOpOMY
MGy KJIacCOB, C YHCJEHHOCTAMH, OXHIACMBIMH B COOTBETCTBHH
C TpoBepsieMOM ‘THMOTe30H. Ecau m — oxugaeMas YHCAEHHOCTD M

m +x— q)axmqecxaﬂ YHCJAEHHOCTb HEKOTOPOTO KJqlacca, TO MBI MO-
2KeM BBbIUHCJIHUTH

2
=82,
A€ CyMMHpPOBaHHE NPOH3BOAMTCS IO BCeM KaaccaM. OUeBHIHO, UTo
ueM 6oJibllie COrJ1acoBAHHOCTb (PAKTHUECKHX UMCJCHHOCTEH © oXHIae-
MLIMH, TEM MEUBIIHM JO/DKHO GbiTh 3HaueHue x2 Ho aas onpege.te-
51 BEPOATHOCTH, COOTBETCTBYIOLICH NAHHOMY 3HAYeHHIO ¥2, TIPH No-
MOIIY CreunadpHO COCTaBJIeHHOR Tabuauibi %? HeoGXOAMMO 3HATh
Gl 3HaueHHe 71, C KOTOPbIM 3Ta BEPOSITHOCTb cBsizana. Obiee npa-
BAJIO N5 ONMpee/IeHHS] 7 COCTOMT B TOM, UTO 7 SIBASETCH YHCJIOM
CTereHed CBOGOABI, HA KOTOpoe (aKTHUECKHil Pl ZAHHBIX MOKeT
OTJIHYATBCH OT IHIIOTETHYECKOro psifa. JIPYrHMH CIOBAMH, 71 paBHO
ARGy KJIaCCOB, YACTOTHI KOTOPHIX MOTYT NPHHHMATb JHO6bie IIPOH3-
BOJILHBIE 3HAUEHHS, He CBSI3aHHble ¢ HAG/IIOLEHHEMH YacToTami. [lo-
CB«I';elIylomHe PUMEpHl 1aJyT KOHKPETHble HJIIOCTPALMH 3TOrO Ipa-
Jaa.
Pacnpenenenne x? LA HEKOTOPHIX 3HauYeHHWit 1, KOTOPbie, Kak
ICHO M3 TNIPedBbIAYLIeTO, NOMKHD GbiTh LEJBIMH YHCIaMH, ObIO Olpe-
Aedeno ITupconoy B 1900 r. OHo 13eT BO3MOKHOCTD OTIPEICIHTD Ty
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AOJII0 Clly4acB, B KOTODHIX HAGJIOLCHHOE 3HAYEHHE y® MOXKET fIpe-
B3OHTH TaGMMYHOe 3HayeHMe x2. DTa [0Js ONpelessieTcs BEeJHYH-
HOfI P, KOTOpast SIBJSIETCS BEPOSTHOCTBIO TOTO, 4TO %2 Gymer npe-
BOCXOLHTb HEKOTOPOE 3a/aHHOE 3HaueHue. TakuM 06pa3omM, KamioMy
3HAYEHHIO X2 COOTBETCTBYET ONpeAe/]CHHOE 3HAYeHHe P; Korja %2 BO3-
pacraer OT HyJsi 10 GeCKOHeYHOCTH, P y6biBaer ot 1 10 0. PaBHbIM
06pasoM, ONpefeNeHHOMY 3HAYeHHIO P B YKA3aHHBIX BHIIIe npese-
Jlax  COOTBETCTBYET HEKOTOpPoe 3HayeHHe x2. COOTHOINCHHE MeXILy
ABYMsl STHMH BEJMYHHAMM JOBOJIbHO CJIOXKHO, H [0TOMY AJs Tpax-
THUECKOTO MPHMEHEHHS KPHTEPHSI HEOGXOMHMMO HMETh COOTBETCTBYIO-
iy Tabiauny.

Ta6.1mua sroro poma 6u1a cocraBiaeHa S/IBAEPTOIOM H HM3BECTHA
nox Hasbanuem: «TaGuuua anst KpHTEpHst cOriacus DabAepTOHa».
OJIbAEPTOH 1A/ B Heil 3HAYCHHS! P C 1IECTBIO 1eCATHYHBIMH 3HAKAMHU;
3TH P COOTBETCTBYIOT LeabiM 3HadeHHAM 2 oT 1 10 30 u ot 30 1o 70
1epes ecATh eAHAL. BMecTo n B 7ol Tabinne 6bL10 B3STO N =n-+ 1,
TdK KaK TOTAa CUHTaJH, 4YTO 3TOT TNapaMeTp JOMKEH PABHAThCS
dncay xiaaccoB. Tabauua comepxkut B cebe n’ or 3 10 30, 4T0 COOT-
EeTCTBYeT n OoT 2 10 29. B nanbrefimmem K gaa JOTIOTHHTEN bHY 10
Tabauly ans #'=2 unu n=1. B cBsisu ¢ OrpaHMYIEeHUsIMH, HaJjarae-
MDBIMHM aBTOPCKHM NPaBOM, Mbl He MOXEM 3/eChb NPHBECTH 3Ty Tal-
JIHLY OJIbACPTOHA, M NO3TOMY BMECTO HEe 1aeM 34eCh HOBYIO Taf-
auy (raba. III Ha ctp. 96) B Takoi bopme, xortopasi, Kak MoKa-
3BIBAET OMHT, Goxee ynoOHAa /IS IPAKTHYECKOTO YIOTPeGHeHHS.
Bwmecto Toro, uro6hi naBaTh 3Hauenwus P, COOTBETCTBYIONIHE HEKOTO-
'POMYy psily sHauCHMH y%, Mbl JaeM 3HAUEHHS %2, COOTBETCTBYIOLIHE
HEKOTOPBIM CHEHHATbHO BHOpaHHBIM BeposTHOCcTAM P. TeMm caMblu
Mbl HMCEM BOSMOXKHOCTb BKJIOYHTb B KOMIAKTHOH (opMe H Te ua-
CTH pacnpefeeHull y2, KOTOpbie B MNPEXKHHX Tab/IHUaxX He HAILT
CBOEr0 OTPaXKEHHUS, a HMEHHO: B HalneHd Tab/HLe HMEITCH 3Haue-
HHSL 2, MeHbIIHE eJHHHIb, KOTOPBIE JOBOJBHC UYACTO BCTPEUAIOTCS
[IDH MAJbIX 3HAYCHHAX 72, & TaKxke 3Ha4eHHS ¥, Goablume 30, KOTO-
pble OOBIUHO BCTPEUAIOTCA MPH GOMBIIHX 7.

UiTepecHO OTMETHTB, YTO MOKa3aTeb paccesiHusi Q, BBeACHHDII
B CTATHCTHKY TePMAHCKHM 3KOHOMHCTOM J-IeKCIgCOM, ec/jH ero nmpa-

BHJBHO PacCUHUTATh, PaBHO3HAUY¢H BeJHUHHEe Py B Hamux 0603Ha-

ueHHsix. MHe KaxKeTCs, UTO B AHIVIHHCKON CTATHCTHUECKOH JuTepa-
Type, omHcHBaloUeH Meron JIekcHca, He Gbil 3aMeueH TOT (akxT, UTO
OTKPBITHE paclpefeseHus x2, MO CYUIeCTBY, SIBHJIOCh 3aBEpPUIGHHEM
3TOTO MeToNa. Ec/ii BOSHHKHET NMOTPeGHOCTb Mepexoia K TePMHilaM
Jlekcuca, o Jierko npeoGpazoBathb Halty Tabauly B TabJHLY MOKa-
3aTels Q myTem TIPOCTOTO AefeHHs 2 Ha .

Cocrasasist Haity TaGAuLy, Mbl HMeJH B BHIY, UTO Ha INpaKTHKe
HE CTC/b BaXKHO 3HATb TOYHOE 3HAYEHHEe BEPOATHOCTH P, COOTBeT-
CTBYIOLUCE NaHHOMY 3HAYeHHIO %2, KaK BaxKHO ONpPeJEJIHTb, B KAKOil
Mepe 1oCToBepHO HabuioneHHoe 3Hauenue x2. Ecau BeposiTHoCTs P co-
ACPKHUTCA B IHPOKOM mpomexytke ot 0,1 10 0,9, To y Hac He Oyaer
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IMKaKHX OCHOBAHHH COMHEBATbCS B IPOBEPSEMOfl THIIOTE3C, eCH Ke
BEPOSTHOCTb P cTaHOBHTCS, HanpuMmep, Hmke 0,02, 10 370 NpsIMO yKa-
3bIBAET HA HCCOCTOATENbHOCTh JAHHOH THIOTe3bl. PHCK BIACTD
B OIIMOKY He 6yleT CJHIIKOM GOJBIIMM, eCid Mbl NIpOBeieM MoOTpa-
HHYHYI0 JHHHIO Y P=0,05 u 6ymeM cuMTaTh, 4TO 3HAYEHHS ¥2, Je-
XKallye BbIlle STOM JIHHHH, yKasbiBAlOT Ha HAJHUHE CYMIECTBEHHHIX
H peasbHbIX OTKJIOHCHHEH.

OueHka CyIIECTBERHOCTH y? NyTeM IeJNCHHS ee Ha «BEPOSITHY!O
OIMOKY» M HCYHCJEHHS 1O TabJuile HHTerpajnaa BeposiTHOCTell P ap-
<IACTCS NHYEM MHBIM, KaK 3aMEHOH TOYHOro paclpeleseHus y?, orpe-
ACJISIEMOrO Hallled TaGnMuell, HA HETOWHOe (HOPMaJIbHOE) pacipese-
JleHue,

TIpiMeHsieMbifl 31eCh TePMHH «KPHTEDHH COITacHs» MOXKET MHOTAA
C/TYyXHMTb HCTOYHHKOM 3al/IyKIEHHH, TaK KAK OH CO3MaeT BleyaTtic-
Hile, 4To HanGoJlee BbICOKHE 3HAUCHHS P SIBJISAIOTCS HAHAYYIIHM OCHO-
LalHeM IUIsi TPUHATHS NaHHOM THIOTe3bl. MeX/1y TeM BepOSITHOCT,
Hanpumep, 0,999 Gyner ykashiBaTh Ha TO, YTO 3HAYEHHUS, paBHBlE HJIH
MCHBIIHE COOTBETCTBYIOIETO ¥%, TIPH NPABHIBLHON THIIOTE3¢ MOTYT
BCTPETHTBCS TOJILKO OJHH Pa3 Ha ThiCAYY HMCNHTAHHH. Boo6Ie 3TOT
C/Iyuyadl yKasblBaeT HA TO, YTO Mbl HCIIOIB30BANM /IS THIIOTE3bl He-
paBUIbHYI0 (opmyay. OZHAKO MOTYT BCTPETHTBCS M cayvaH, Koraa
IIMCETCST PAN UPEe3BbIYAHHO MaJIblX 3HaueHHil y2, He CBSI3AHHBIX C Ka-
KOH-IH60 pacueTHOH (OPMy/IOH, Kak, AOMYCTHM, B npuMepe 4 mpu
rnojcueTe GaKTePHAJLHBIX KOJOHME. B Takux ciyuasix paccmartpu-
taemast TMnoresa OyAeT OTBEpPrHyTa Kak 6bi Ha yposhe 0,001,

B rtex cayuasix, Korga BBIYHCJEH NOBOJBHO GOJBINON pad BejH-
HHH %%, HMEETCS BO3MOXKHOCTD OGHADYXKHUTb He6obIIHEe OTKJIOHE HHST,
OCTAIOIHECS HEyIOBUMBIMH TIDH €IHHMYHOM 3HAYEHHH ¥, TaK Kak
B STHX CJy4asix NPeLOCTABJSETCS BO3MOXKHEIM CDAaBHHTbL (DaKTHYe-
CKOC pacnpenesieHHe y2 ¢ TEOPETHUYECKH OXKIIAEeMbiM pacrnpe/JeJIeHHEM.
Jlaa storo pocratouno pacnpenequTs (QakTHUECKHe 3HAYEHHS %2 mo
TeM HHTEpBA/TaM, KOTOPhie JaHbl B TabsiHue %?; 5TOT NpHeM NPHMEHeH
B mpumepe 4 Ha ctp. 54. OxupaeMble Ke TEODETHUECKH YaCTOTbI
AT STHX HHTEPBAJIOB JIETKO ONpPEEJHTh 10 3HAYeHHsM P; Takike,
CCJIH B 3TOM €CThb HEOOXOAHMMOCTB, MOXKIO IPHMEHHTh TOT Ke KpHTe-
puit y? IJS yCTAHOBJEHHS CTCHEHH COTIACHS Hab.1I00EHHBIX YaCTOT
C 3THMH TE€OPETHUECKMMHM YacTOTAMH,

371€Cb MOJIE3HO HANOMIHTb, UTC CyMMa HECKOJDBKHX BeJHYHH x2
¢aMa pacrnpeiesiena 1o 3aKOHY paclpelle/ieHHst y2 ¢ apaMeTpoM 7,
PaBHbIM CyMMe 3HAYeHHH 71, OTHOCAIIMXCH K OTHAEJbHHIM BeJIHTH-
Ham x2. Taxo#l cyMMapHbIfi KPHTEDHI1, eCTeCTBEHHO, 00JIee UyBCTBH-
TE€JICH H, MOJMb3YfCh HM, MOXHO OOHADYXKHTb TAKHE OTKJIOHEHHS OT
HOPMbI, KOTOpbIe MPH OTAENbHbIX 3HAUEHHSIX %2 KaxKyTCs He3HAUH-
TEJBIIBIME HJIH He BIOJHE ONpeneJeHHLIMH.

TaGauna, xoropas nawa B Haluell KHure, COLEPXKHT 3HAUEHHS A
101bK0 10 30; OUECHKY Ke NPH GOJBIIHX 3HAYCHHSX 1 MOMKHO C J0-

CTATOUHBIM OCHOBAHHMEM CTPOHTb Ha AONYIIEHHH, UYTO BedauuuHa ) 272
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pacnipesie/ieHa HOPMaJIbHO OKOJIO LeHTpa ) 2n—1 co cpennum Ksa-
JpaTHYECKHM OTKJOHEHHEM, PaBHBIM €AMHHIC. B mopsinke nposepku
3TOrO IIOJIOKCHHSI UHTATE]Ib MOXKET ONPENeJSHTb 3THM CIOCOBOM Be-
positHocTd P s 3Hauenufi 2 npu n=30 u CPAaBHHTb 3TH BeJH-
YiHbl P ¢ TaGJHYHBIMH 3HaYeHHSAMH. Takoe CpaBHeHHe N0Ka3bIBaerT,
4YTO COOTBETCTBYIONIHE MOTPEIIHOCTH NPH n=30 yKe He3HAYHTENbHbI;
OHH_OyAyT elle GoJiee yMEeHbIIATHCS TO Mepe BO3PACTAHHS .

IIpumep 8. CpasHenue axruueckux uacror c 4acTOTAMU,
oocuOaeMbIML CO2AACHO 3aKony Mendeas. Tlpu CKPEIMBaHHH IBYX
MeH/eTeBCKHX (DAKTOPOB, ecJH OHH He3aBHCHMBI Ipyr OT apyra u
€CIH OHM MAioT OJHHAKOBO XKH3HECNIOCOGHOE MOTOMCTBO, B UeTHIpEX
KJaccax THOPHIOB OXHAAIOTCS YacCTOThI, OAYHHEHHbIE COOTHOMICHHIO
9:3:3: 1. PaccMorpuM, HaxomsATcst JIM B COIMIACHH ¢ 5TOH THTOTE-
30it cuenylonine HaGmonenust Hanl Primula (naHEble YumtoHa M
Barcona):

Tabauya 12
IThockue aucTbs CMopLIcHHBE THCTBS
YacTOThi HOpManb- | GaefHO- | HOPMaJdb- | GaemRo- Hroro
HBH r1a- | posossii HbIH PO30BHIiH
30K r1a3ok rnasok r1a3oK
PaxtHueckHe (m - x) 328 122 77 33 560
OxHupaembie (m) . 315 105 105 35 560
2o osw 2,752 7,467 | 0,114 | 10,870
m

OzxujaeMble YacCTOTBl 31€Ch BBHIYMCJCHBl HA OCHOBE OBIIEr0 UTOra
(pakTHYECKHX YACTOT, TaK 4YTo O6mIas CyMMa Tex H APYrHX ONUHA-
xoBa. [TOSTOMY, eClM OXmHjaeMble HACTOTBI TPex JHOGBIX KJACCOR
MOryT ObIThb KaKHMH YTOJHO, Y4aCTOTA YeTBEPTOrO KJAACCA MOMKET
HMETb TOJIBKO ONPENeIeHHOe 3HAUYEHHE, 3aBHCSILEe OT TPeX TePBbIX.
CnenopaTesibho, snech n=3 u x2=10,87, a COOTBETCTBYIOINIAST BEPOSIT-
HocTh Haxomutcs Mexay 0,01 u 0,02. Ecan npunsts P=0,05 3a qc-
MapKalHOHHYIO TOYKY MEXK/y CYIICCTBEHHBIMH H HECYIICCTBEHHBIMH
OTKJIOHEHHSIMH, TO MOXHO NMPHUATH K BBIBOAY, YTO B NAHHOM CJyuae
HabmoaaI0TCsl  JOBOJIBHO CYIIECTBEHHbIe OTKJIOHEHUS (haKkTHIECKHX
JaHHBIX OT THIIOTETHYECKHX.

Tenepb paccMorpum mpyryio THIIOTE3Y, OTJIHYAIOINYIOCS OT NePBOfi
B TOM OTHOLIEHHH, YTO TellePb Mbl JONMYCTUM MEHbILIYIO HKH3HECTIOCO6-
HOCTb PaCTeHHA ¢ CMOPIUIEHHBIMH JHCTbIMH. KOHeuno, mosmnas npo-
BepKa 3TOi THIOTe3bl TpeGyeT AOMOMHHTENBHBIX JAHHBIX, HO B HALIEM
Clydae Mbl HCCJIe1yeM TOJIBKO YacTHBII BONPOC: B KAKOH Mepe 3Ta
THIIOTE3a COMVIACYETCST ¢ HMeIoIMMHUCS HabmoneHnsivu. [ Hmortesa, mo1-
Jexalllast NPOBEPKe, HUYero He rOBOPHT O TOM, KAKOB PasMep yMeHb-
IeHHsT KUBHECTIOCOGHOCTH y PACTEHHIl ¢ CMOPIICHHBIMH JIUCTBSIMH; T103-
TOMY MBbl BOSbMEM HTOTH /15t IPYIIT C IIOCKAMH U CMOPIIEHHBIMHU .TH-
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CTbSMH TAKHMH, KAKHMH OHHM (DAaKTHYECKH NOJy4YeHH, U PasJIOKUM
HX Ha YaCTH B OTHOILIEHHH 3: 1.

Tabaruya 13
Inockue aucres CMOpILIEHHBIE THCThS
YacToTh HOpManp- | OAelHo- | HopManb-| GaemHo- ¥2
HHH ria- | po3osmiii HBIH PO30BHIi :
30K FA30K rnasok rasox
PaKkrHYeckHe . . , .| 328 122 77 33 —_
Omunaemme . ., . .| 337,5 112,5 82,5 27,5 —
2o oo o027 | 0802 | o7 1,100 | 2,53
m

Teneps n paBsHo 2, Tak Kak ToabKo ABE YaCTOThl MOTYT MPOHU3-
BOJIBHO -H3MEHATh CBOH 3HAUEHHS!; OLHAKO BeJHYHHA ¥? Tenepb yMeHb-
IIaercst CTOJMb 3HATMTEIBHO, YTO BEPOSTHOCTL P YBEJIHYHBAETCH 10

2, H, CIeJ0BAaTeIbHO, OTKJIOHEHHS (aKTHYECKHX YACTOT OT Teope-
THYECKH OXHIAEMBIX TellePh He MOTYT CUHMTATHCS CYIIECTBEHHBIMH,
Taxum o6pasoM, 3uaunTenbuas AOJIST OTKJOHEHHUSI OT MeHAeJeBCKOIO
3aKOHA B JAHHOM cJjydae oOyCJOBJeHA COOTHOLIEHHEM MEXKAY YHC-
JICHHOCTSIMH DACTEHHH C IVIOCKHMH M CMOPIICHHBIMH JIHCTbSIMI,

B HenasexoM npouniom cumrtanu, 4To AIS OTHICKAHHS Tabau4ioro
3Hauenus yP Bceraa cieayer 6paTh 71 PaBHBIM YHCJY KJIAcCOB 6e3
CAHHMLUBL, OJHAKO 3Ta TOYKA 3PEHHsI HENPABHJbHA U eif NIPOTHBOpE-
daT npnBe/ieHHble Bblllie pacyeTbl. ECJIH OCHOBBIBATLCS HA 5TOH CTa-
Poil TouKe 3peHHsi, TO JIO6OE YCAOKHEHHe TUIIOTE3bl, TAKOe, lanpH-
MEp, Kax BBeJIeHHOE Bbille JONMyHIeHHe O PA3IHUHON IKU3HECIIOCOS-
HOCTH TIOTOMCTBA, O0SI3aTebHO NACT MOBbLILEHHE COrMIAaCOBAHHOCTH
MeX/y HaGJIONeHHeM M THIIOTe30H. Eciaun ke NPHHATH BO BHHMAaHHe
H3MEHCHHE BeJHYHHBI 7, CBA3aHHOE C YCAOKHEHHEeM THNIOTE3Bl, TO
Y/IydIIenHe COracoOBaHHOCTH CTAHOBHTCS HEOBS3aTebHbIM, [Tosromy
TOBbIIIEHHE NMPABHIBHO PACCYHTAHHOH BEePOSITHOCTH P, KAaK 5TO Ha-
6.1101a710Ch B TOCTeNHeM npuMepe, naeT MOJHOE OCHOBAHHE CYHTATh
5TO PE3YJIbTATOM YJyYLICHHS! TUIOTe3bl, a HE CJAEJCTBHEM IpOCTOrey
YBENMUEHHS 4YHC/IA NAPAMeTPOB, PACCYHTAHHBIX O HAGIIOLEHHDBIM
JTAHHBIM,

IIpumep 9. Cpasuenue paxruseckux wacror c 4acToTaAMU,
OjHCUOAEMBLML COZAACHO 3aKOHY ITyaccona u Gunomunarvrozo pac-
npedeaenus. B taba. 5 na CTp. 52 OblTH NpuBeleHbl (GaKTHUECKHe
JACTOTBI, oxculaeMble MpH pacnpenetennn [lyaccona. Tak kax pac-
lipeaesenne y?, BBIMHCIGHHOE NMPH HAJIHYHH B HEKOTOPBIX KJaccax
C/HIIKOM MaJIbIX YaCTOT, He SIBASIETCSt TOYHBIM, TO TIPH pacuere Kpi-
TEPUS ¥* PeKOMEHIyeTcs [IPOU3BOAUT TPYNIHPOBKY MaTepuaja Taxk,
YTO6bl YHCJIEHHOCTH B OTHC/IbHBIX KJjaccaX He ObIM MeHblne 5. [1os-
TOMY, OObeauHsit B Ta6l1. 5 YHCIEHHOCTH A8 xi1accos 0 u 1 kiIerka
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H YHCJIEHHOCTH J/Ist KMaccoB 10 # 6osiee KJI€TOK, MBI TOJIYIHM CJie-
Ayiollle NaHHbIE:

Tabruya 14
YactoTh 0unl2 3 4 5 6 7 8 9 10 u |Hrtoro
PakTHye- 6onee
ckne . . |20 |43 B3 86 |70 (54 |37 18 {10 9 400
Oxuaaemnie | 21,08140,65/63,41174,19/69,44/54 , 1636, 21 21,18}11,02/8,66 | 400
_x_’ e 0,0550,1361,709‘1,8800,0050,0000,0170,4770,093 0,013 4,385
m 1 .

Hcnosibayst st 10 Ki1accos, Mbl HaxogmM y2==4,385. Ipu onpene-
JICHHM 3HAYEHHS N HeOOXOAUMO YUYeCTh, YTO OXKHIaeMble YaCTOTHI
PacCcYnTaHEl He TOMbKO MNPH HEH3MEHHOM obmeM Hrore (400), HO n
TaK, YTOGH HX CPENHSs COBNAAA/IA 6bl € (haKTHIECKON cpennet. Cie-
AOBATEJIBHO, 31eCh OCTaeTcst 8 cTeneHed CBOGOALI H TOITOMY B JaH-
Hom ciaydae n==8. B rabuanie pacrpenesenus y2 4Js 3TOrO 3Have-
Hust y? Haxonum P mexay 0,8 u 0,9, uTo ykasuBaeT Ha Xopoillee Co-
rjacie Mexnay (PakKTHYECKHMH U OXHAAeMBIMH YaCTOTAMH.

B ta6a. 10 (crp. 58) 6bu10 momydueHo 3HaueHHe x2 aas 11 xnac-
COB NPH ABYX THNOTe3aX, & HUMEHHO MNPH AONYHIEHHH, YTO KOCTH
«TIIPAaBH.IBHBIE» H 4TO OHH «HETpaBHJIbHble». B mepsoM cayuae omii-
AdeMble HaCTOTbl PACCYHTAHH TOJBKO HA 'OCHOBe OOl CyMMBI (ax-
THYECKHX HaCTOT W MO3TOMY 3hech n=10, HO NPH HOMYMIEHHH THIO-
TE3Bl O «HEMPABUIBHOCTHY KOCTEH TPH pacyere %2 GblJa HCIOAB30BAN A
H (haKTHYeCKasi CPENHSsA, BCJAEICTBHE UEro N yMeHblllaeTcs eme Ha
CIHHHLY M paBHO 9. B mepBom ciydae y? name BBHIXOAHT H3 paMox
TabJHIbl, YTO YKasblBaeT Ha HaJuuMe BechMa CYLIECTBEHHBIX OTKJIO-
HCHHH (DAKTHYECKHX YaCTOT OT TEOPETHUECKH OXHJAEMBIX; BO BTOPOM
KC Ciydae BeposTHOCTb P naxoiurces mexkay 0,5 u 0,7 u, caenosa-
TEIbHO, 3HAUeHHe y? He BBIXOJHT I3 MPETeOB AOMYCTHMOTO.

21. KpurepHH HesaBHcHMocTH. TaOaHIbI COTPSIXKEHHOCTH
NPH3HAKOB

Kpurepun Hesasucumocru cocrabisior crenmadbHBIi M BechbMa
BaXXHbIH KJ1a0cC KPHTEPHEB, OCHOBAHHBIX HA COMOCTABICHHH TEOPeTH-
HECKH OXKHJAeMBbIX H (aKTHUeCKHX 4HcJaeHHocTell. Kornma HEKOTOpas
"PyMma oOwbeKkToB KiaaccHGHUHPYETCs Mo ABYM (WiIH Goslee) mpusHa-
KaM, 10 BO3HHKAeT BOTPOC O TOM, B KaKoii Mepe 3TH JABe KJaacCudu-
Kallin MOryT CYMTATBLCH He 3ABUCSIIMH apyr ot gpyra. IIpumepom
TAKOH 1BOfHOMN KnacCHBHKALMH MOKET CJIVKHTb paclpeneseHue Jio-
ACH TIO Tpynmam: momydyHBIIHX H He NOJNYYHBUIHX HEKOTOPYIO TIPeHo-
XpanuTespyg TIPUBUBKY, H OLHOBPEMEHHO C 3THM IPYIIIHPOBKA Tex
e JIONCH Mo rpynnam: 3a60JEBIIHX H He 3a6OMEBIHX NAHHON 6o-
Je3Hblo,

B npocrepiyey Cayuae, KOr,1a Kax(Ablil MPH3HAK HMeeT 1Ba Kaacca,

TOJIYIACTes a6y, 9 X 2, wi, KaK ee 4aCTO Ha3bIBAIOT, YeThIpex-
KACTOUHAR Tag.py,

ITpumep 10. Tabnuua, OTHOCAmMASCH K 3a607eBAHUSIM CBITTHBIM
Tudom, B3ara y I'punsyna u Oaa,

daxTHYeCKHe HaHHble Tabauya 15
3a6oaesine | HesaGonesumme HUroro
[lonyduBluKe NpUBUBKY , . 56 6 759 6815
He nonyuusiline npususky . 272 1139 11668
Urtoro. . . . . 328 18 155 ‘l 18 483

Tabaaya 16
Teopernuecku 0XKHaeMbie YHCJAEHHOCTH

3aboxeswie | Hesabonesmue Hroro
I[loayuusmme npususky . . ‘ 120,94 6694,06 { 6815
He noayuusmue npususky ' 207,06 11460,94 | 11668
Wtoro. . . .| 38 18155 18 483

|

HT06bl yCTAaHOBHTDL HE3ABUCHMOCTD 3THX JBYX TPH3HAKOB, T. C.
YCTAHOBHTD, MOXKHO JIH CUHTATH NPUBHBKY GeCroesHOl H He npeno-
Xpangiontei ot sa6o.eBaHusi, ciegyer TPOH3BECTH CPaBHeHHC (aK-
TITHECKUX 4HCACHHOCTEH C OXHIAEMBIMH, HCYHCACHHBIMU HA OCIOBE
HPEITOIOKEHAS O NPONOPUHOHANBHOM PACCJOCHHH napaJsiebHbiX
rpyni. Taxk Kak B gauHoM CJIyyae H3y4yaeTcs: TOJbKO He3aBHCHMOCTL
€3 KaKHX-THGO HHBIX JONONHUTENbHBIX THIOTE3 OTHOCHTEIBIIO 06-
HIero uyucna 3aGoJeBUINX HAH MOJYIHBLINX NPHBHUBKY, TO «OXHAC-
MbIE» UHCJICHHOCTH MO 3THM KATerOPUSIM B LeJ0M COBNAAAOT ¢ (ak-
THICCKHMH YHCJCHHOCTAMH B HTOrax Tabsu. 15, CienoBatenbHo, BHYy-
TPH TAGIHIB OXKU1AEMBIX YHCICHHOCTEH JO/IKHO GhiTh BBINHCICHO

-T0IBKO OOHO 3HAYeHHe, a UMEHHO:

328X 6815
18483

‘CTalbHble e MOMKHO ONMPeAeJHTb NMyTeM BbIYMTAHHS H3 COOTRET-
CTBYIOMX HTOroB. OTcioga caefyer, dro GbakTHIeCKHe YHCACHHOCTI!
MOTYT OTJIMYATBCSI OT OXKHUAAEMBIX TOJBKO PH OJHOH CTENMEeHH CBO-
QOABL I TIO3TOMY MapaMeTp £ NMPH OUeHKe He3aBHCHMOCTH o Tab.1uie
20><2 Oymer Bcerna paBeH enmuumme. Tak Kak B JNaHHOM CJydae
#7=56,234, 10 Hammu HaOJIIOACHHS SIBHHIM 06pazoM NIPOTHBOpeUaT
THnoTese 0 HE3aBHCHMOCTH 3THX JABYX TMpu3HAKOB. B rabiume 2 X 2
X’ MOXHO OTIpeNesHTb 1 Ge3 pacuera OTAeJNbHBIX OXKHIACMHX YHC/ICH-
HOCTell Hermocpe CTBEHHO O dopmyae: '

- (ad — bc)2(a b+ ¢ + d)
- (@a+86)(c+dya+c)(b+d)°
Fic a, b, ¢ u d ssasiores HEeTBIPbMsI (PAKTHUCCKHMH UHCJCHHOCTSIMIL,

==120,94,
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Boluncienne x2 MOXeT GbITh YIIPOIIEHO H B CIyyae, KOTHa TOMBKO
OJIMH M3 TIPH3HAKOB HMeeT JBe IpafaluH, a APYro# — GoJpLiee GUCIO
HX ¥ KOTJa HET TIOTPeGHOCTH 3HaTh OTHe/dbHBIC OXHAAEMBbIE YHCJIeH-
Hoctd. Ecim a m @’ cocraBIsioT napy (GakTHYECKHX YHCJICHHOCTE,
a n ¥ n SBISIOTCS COOTBETCTBYIOUIMMH HM HTOTaMH, TO, CJACAYS 34
[TupcoHoM, MBI MOXKeM IS Kaxnofl Takoil napbel BLIYHCJAHTb BEJIH-
YHHY

1

a-l-a’

(an’ — a’n)2.

Besuunna y? Gyner siBAsTbCS CyMMON TaKHX BeJHUHH, JeAEHHbIX
Ha nn'. i

HIpyras ¢opmyna, mnpennoxennasi Bpauarom u CuenexopoM,
HMEeT TO MPEeHMYLIeCTBO, YTO MOMHMO TOTO, YTO VCKOPSIET PacCueThl,
OHa TECHO CBfi3aHA € WIHPOKO MPHMEHSEMBIM METOJOM JHCTIEPCHOH-
HOTO aHa/lH3a. B sToM ciydae BHMHCAsETCH AJIs1 KAaXKIOH TapH duc-
JIEHHOCTEH OTHOILIEHHE

a
P=taxay
d 1o urtoram BeJUYUHA
—': - n
n4+n')’
mocJie 4ero oripepeJsiercs
o _1_. =
2= ==1{S(ap) —np},

rae g=1— p. Jipyroe npeumMymiecTBO 3TOTO CNOCOGA COCTOMT B TOM,
4TO 3€Ch HMEETCS BO3MOMKHOCTb Hab/iofaTh COOTHOWIEHHe (GaKTHYe-
CKMX YHCJIEHHOCTeH BHYTPH KaXKmoro Kiacca. Ecan Ha6uiopaeTcs
Gonce MM MeHee 3HAUHTeJbHOe PA3NHUHE MEXKIY ABYMS PSAAMH OT-

o o a
HOLIEHH (T. e. or H e
OTHOILIeHHH @Ta) H @) TO pPEeKOMEHAyeTcs

CTPOUTb pacyeThl HA PSANAX C MEHbIIHMH OTHOIMEHHSIMH.
IIpumep 11. Kpurepuii nesasucumoctu npu Kiaccupuxayuu
2 r/. 1HotnaHacKue AeTH, OTAEJbHO MAaJbUdKH M JCBOUKH, Gbisl
pacnpenesieHbl 10 NPU3HAKy 1BETa BOJOC CIEAYIOMHM 06pasoM (1atl-
Hele Tokepa):
TaGauya 17

LBeT BoOJOC
B;’:?;y' Peiknfl | Pycwiit {J YepHblit -g;il;::ﬁ Hroro
Manbunkn . | |, | 592 119 849 504 36 2100
JeBoukn . . . , | | 544 97 677 451 14 1783
Utoro . .| 1136 216 1526 955 50 3883
Ornowenns noaos § 0,52113 | 0,55093 | 0,55636 | 052775 0,72000 | 0,54082
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B nociaenane# crpoke 3ToH TabJaHUBI AaHO OTHOMIEHHE TIOJOB, BbI-
paxceHHOe HOJIell Ma/bUHKOB. ¥YMHOXKAs KaxK[0e H3 3THX UYHCEJ Ha
COOTBETCTBYIOLLYIO UHCJICHHOCTb MaJbYHKOB M BBIYHTAST H3 CYMMbI
TAKHX TPOU3BENEHHH aHAJOTHYHOE TPOU3BCACHHE, HCUHCAEHHOE TO
nocjaefHeMy CTOAOLY, nodydaem ocrarok 2,603, koTopbifi mpH nese-
HuH Ha pg naer y?=10,48.

B sto#t Tabaunie NPOH3BOJBHO i 63 HAPYIIEHHUS] HTOTOBBIX AAHHBIX
MOXKHO BBIOpATh YeThipe BeJdHYHHBl H N03TOoMy 3iech n=4. CooTBeT-
cTByOllee 3HaueHne P jexur mexny 0,02 u 0,05 u, crenoBaTenbHo,
pas/yde MOJOB TI0 MPU3HAKY IBeTa BOJIOC, IOCKOJIBKY 00 3TOM
MOXKHO CYAHTH 10 NpPHBEJCHHbIM 34eChb NaHHBIM, SBJISETCH NOBOJBHO
cyumecrBenbiM. CiaeayeT 3aMeTHTb, YTO 3TOT CIOCOG 06pabOTKH AaH-
HBIX TPeOyeT BBLIYHUCJACHHS p € MOCTATOUHO BBLICOKOH TouxocTbio. TlpH
OMpPEAeJNCHUH STHX OTHOMICHHE ¢ MATbIO ACCATHYHBIMH 3HAKAMH BEJIH-
ynHa ¥? UMEeT MOTPEHIHOCTh YKe BO BTOPOM HECATHYHOM 3HAKe; M03-
ToMy, BO H30exaHHe HEAODA3YMCHHH, pPeKOMEHIYyeTCs BBIUHCIEHHC
NPOBOJIUTD TaK, YTOOBI OGECICUHTL TOYHOCTh He MEHBle, KaK C JBYyMS
JeCATHYHbIMH 3HAaKaMH. HeTpyano sameTHTb, UTO pas/iHuHe MEKIY
noIaMH B OCHOBHOM (COCTOHT B TOM, YTO ‘OTHOCHTEJIbHO BeIHKA JOJS
MaJ/JbYHKOB B TPYIIle «OYEHb UepHBIE».

ITpumep 12. Kpurepuii Hesasucumoctu 6 Ttabauye 4 4.
B kauectBe mpumepa Gosee CI0XKHOH TaGMHILBI COMPSIKEHHOCTH TIPH-
3HAKOB PACCMOTPHM JaHHble O CKPCIIMBAHHH MbIIIEH, KOrja YYHThI-
paloTcs ABa (Gakropa: okpacka — uepHas M Oypas, H dopMa OKpa-
CKH — CILTOIIRAs M nerast (AanHble YoKrtepa):

Tabauya 18
Uepnas Uepnas Bypas Bypas
CIOLHAS neras CIIoIIHAs neras Hroro
CueusieHue:
Fy camuni . . . 88 (85,37)|82 (75,24)| 75 (70,93) | 60 (73,46) 305
Fypcavkm . . . |38 (34,43) ]34 (30,34)! 30 (28,60) | 21 (29,63) 123
OrrankuBanue:
Fyocamupr . . . (115 (117,00)193 (103,11)| 80 (97,21) {130 (100,68) 418
Py camxu . . .| 96 (100,20)88 (88,31)| 95 (83,26) | 79 (86,23) 358
Hrtoro, . 337 ! 297 280 290 1204

B nanunom ciyuae CKpelmuBaHHE NPOU3BOAMAOCH UYETHIPbMS IMy-
TAMH: BO-IIEPBHIX, MPH YCJAOBHH reTeposufoTHOCTH (F;) B OTHOLICHHH
000HX (HaKTOPOB POAHTETICH MYXKCKOTO M 3KEHCKOro Nojda H, BO-BTO-
PHX, MpU NOJYyYeHHH ABYX AOMHHAHTHBIX T€HOB TOJBKO OT OLHOTO
(Cuensienre) WiIK OT KaXKIOro U3 pOAHTeNell (OTTATKHBAHHE).

[Tpoctele coorromennss Mengens 3mechb MOTYT GHTb HapylleHbl
PasIMUMAMH B XHU3HEOCIOCOGHOCTH TIOTOMCTBA, CUEIJICHHEM T'eHOB HJIH
Ha/luHem JeralbHOrO cuellleHus. JIBa nocaefHux MOMeHTa B HaH-
HOM CJy4ae Bpsil I MOIVIH HMeThb MeCTO M IO3TOMY, eCJH CUHTAThCS
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C PAa3IMYHOH IKH3HECIIOCOGHOCTBIO YeThIPEX TeHOTHIIOB, TO OHU BO
BCEX KOJIOHKAX JO/IXKHBEI BCTPEUATHCH B OQMHAKOBON TIPOTIOPUHH.
HUT06Bl yCTaHOBHTB, CKO/Ib CYHIECTBEHHbI UMEIOLIIHeCs 3J(eChb OTKJIO-
HEHUST OT MPOMOPLHOHAMBHOCTH, MOMKHO BOCIIOJIb30BATHCS KpHTe-
pueM ¥?, BHIYHCAUB €TO AJIS TaGJHIUbI 4> 4 B uenom. B Ttaga. 18
B CKOGKax HaHbl OXKHIaeMble YacTOThl MpH THTIOTE3€, 4TO BCe YeThipe

CepHH, MPENCTaBJeHHblE CTONGNAMH, BHYTPH cebs ogHoponubl, Ot--

AeNbHEIE C1araeMble, 0Gpasyioiue BEJIHIUHY %2 H OTHOCSIIHECS K oT-
AeNbHBIM KJIeTKam TabJ. 18, mpusemensl B Taba. 19.

Ta6auya 19
0,081 0,607 0,234 2,466 fl 3,388
0,370 0,442 0,069 2,514 3,395
0,034 0,991 3,047 8,539 12,611
0,176 0,001 1,655 0,606 2,438
0,661 2,041 5,005 14,125 | 21,832

Taxum ofpasoM, y2 pasHo 21,832; smech n=9, Tax kax npyu 3a-
A@HHBIX MTOraX OCTAIOTCA A/t CBOGOXHONO BHIGOpA TPH PAga M TpH
CTpoxu. BooOuie 11 Tabauusl ConpsimeHnocTs NIPU3HAKOB C 7 CTPO-
KaMH H ¢ KOJIOHKaMH YHCJIO CTemeHell cBOGOAb 7= (r—1)(c—1).
Hias  n=9 3nauenue x°=21,832 coorBerctByeT P, Mmenb-
memy, gem 0,01, u, crenoBaTenbHo, 31ech OTKIOHOHHS OT nponop-
IHOHA/MILHOCTH He SIBASIOTCS CaAyYalHbIMH. DTo HapylleHHe OpPOIOp-
UHOHANDHOCTH, KaK JIErKO YBHAETD, HALLIO CBOE BHIPAKEHHE B CJIHIL-
KOM GOMbILOH (HaKTHICCKOH UHC/IeHHOCTH npu Gypo-merolf oxkpacke
B rpynne F; — caMubl — OTTa/JKHBaHHUE,

Caenyer sameruts, uto OnmMCHBaeMble B HACTOAIIeH TIJ1aBe Me-
TOABI HE TIPCAHA3HAYEHBl A/IS1 H3MEDEHHS CTENeHu CBSIBAHHOCTH Mo-
KAy ABYMS KJIaCCH(MHKALUHAMH, a AdIOT TOAbKO BO3MOMKHOCT omnpe-
ACMHTD, HE UMEIOT JIH HabmojgaeMble OTKJIOHEHHS OT He3aBUCH VOO
JeicTBUS HAaKTOPOB TaKON PasMep, KOTOPbIH Helb3st MPUIHCATEL CJy-
vaimoct. Omna ¥ Ta ke cCTeleHb BABHCUMOCTH ‘MOXET 'ObITh
l[PU3HAHA CymEeCTBEHHOH TPU GOJIbIIOH BLIGOPKE H HeCYIIeCTBeHHOM)
IPH ‘MaJIo# BLIGOPKeE; eCJaH OHa HECYIIeCTBEHHA, TO NPH HAJUUKU HME-
IOIMXCA NAHHBIX HET OCHOBAHHH CUHTATHCH C Hell # Gecrosesia
M00as MoNbTKA ee uaMepenus. C APYro# CTOPOHBI, €CIH 3Ta 3aBUCH-
MOCTL CYyIUECTBeHHA, TO BelMYHHA y? yKA3bIBAET TOJBKO Ha HAJU-
AH€ 3TOrO (hakTa, HO OTHIOAb He WU3MEPSET CaMoio CHJIY CBSI3H.
[ockonbky To mam wmHoe oTkiOHeHHE TNPU3HAHO BIOJHE CyIlie-
CTBEHHBIM, MDAKTHYECKH yXKe Ge3pasinyHO, Oyzer au P pasno
0,01 win 0,000001; B wacTHOCTH, 1O 3TOf npuyuHe TalMHYHble 3HAYe-
HHs1 x* He BBIXOASAT 3a Mpefedinl BepositHocTH 0,01. TIpu uaMepennu xe
CTCIICHH CBA3AHHOCTH HEOOXOAMMO OMUPAThCH HA OTIpeeIeHHY 10
THTIOTE3Y OTHOCHTEIBHO TOrO0 OTKJIOHEHHSI OT HE3aBHCUMOCTH, KOTO-
poe moanexkuT uaMepenunio. Tax, HanpuMep, AJS U3MEPeHHS CTelleHU
CHEIICHUST IBYX MeHAEJeBCKUX ¢akTopoB MOXHO BoCHONB30BaTBCS
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IPOUEHTOM PeKOMOHMHAUMI; B 3TOM CJydae AOKA3aTeJbCTBO HAaJHYHs
CYLIECTBEHHOTO CUEMJIEHHST MOMKEeT ObITh NOCTPOEHO Ha CPABHEHUHM
pa3HOCTH MEXIy NpPOUeHTOM PekoMmOuHauui u 509 “(rmo COOTBET-
CTBYET OTCYTCTBHIO CUCIIEHHS! (aKTOPOB) C ee cpejHell KBajiparude-
CKOH OIIMOKOH. DTO CPaBHEHHE, eCIH OHO MPOBEIEHO C HOCTATOYHOR
TOYHOCTBIO, JAOJKHO JaThb Pe3YJbTaThi, BIOJHE CONIACOBAHHbIE
C TemH, KOTOpBIE MOMYYaloTCs NPH NpPUMEeHeHHH Kputepus y2. Bosb-
MeM BTOpoii mpumep. Jlanubie tabauupt 2 X 2 unoraa MOTYT paccMa-
TPUBATBCS KaK PE3YJbTAT AeJeHUS] HA 4eThbiPe YacCTH paclpecsaeHus
ABYX KOPPE&JHUPOBAHHBIX ¥ HOPMAJIBHO PAaClpeleseHHbIX MepeMeHHbIX
TaK, YTO OJHA M3 YaCcTeH paclpene/eHHsl NePEeMEHHON JEKHT HHXKe,
a Jpyrasi— BB HEKOTOPOH BBHIOpAHHOR JMHHH cedenus. Hampu-
Mep, paclpeneseHde pocTa OTHOB M ChIHOBCH MOMXET GHITh pasnenero
Ha 4eTbIpe YacTH CeYEHUSIMH, TIDOXOASILIMMHU dYepe3 pocT B 68 mioii-
MOB. B naHHOM Cilyuae OTK/IOHeHME OT HE3ABUCHMOCTH IBYX mepe-
MEHHBIX MOM(CT OBITb BBEIPAXKEHO Yepe3 KOPPEeJSILHI0 MEXAY POCTOM
OTHA H ChIHA. ITY BEJMYHHY MOXKHO ONPENECIHTb [0 HAGTIOACHHBIM qa-
CTOTaM, a CpaBHEHHE ee C COOTBETCIBYIOLleH cpepHedl kBajpaTHye-
CKOH OIIMOKOH, eCJI OHO NPOBEACHO C HOCTATOYHOM TOYHOCTBIO, H0JI-
KHO 1aTb PesyJIbTaThl, COTJIACYIOLUIHECS] C TeMH, KOTOpHle AaeT KpH-
Tepult x? B KauecTBe KPHTEPHSI CYLIECTBEHHOCTH 3TOH CBA3H. YCTAHOB- -
JeHHas 3TUM MyTeM CYLIeCTBEHHOCTb CTAHOBHTCS 110 Mepe YBeJHYeHHUS
pasMepa BbIGODKH BCe Gosee M GoJlee sIBHOM, HO O6HapyKeHHas
B 5TOM C/y4ae KOppeaslHs, KOHeuHo, ne GyfeT Bo3pacraTh, a OyaeT
CTPEMHUTBCST K HEKOTOPOMY (HKCHPOBAHHOMY 3HaueHuio. TakuM oOpa-
30M, KPHTepHil ¥* He NMpeAHA3HAUEH AJIsi H3MEPEeHHSI CTENCHH CBS3AH-
IIOCTH U KaK KPHTEPHH CYHIECTBEHHOCTH He 3aBHCHT OT JUOGLIX HOIOJ-
HUTEJIBHBIX THIOTE3 OTHOCHTCAbLHO MPUPOABI TAKOIO ‘COOTBETCTBHS.

Kpurepan 00HOpOOHOCTU MaTeMaTHYeCKH TOXKIECTBEHHbI KpHTe-
pusim HesaBrcumocTH. [TocnenHuil npuMep MOKeT B OLHHAKOBOH Mepe
paccmatpuBaThCs KaK € TOH, TakK # ¢ Apyrofl Touxku spenus. [Ipume-
nernble B raabe 1 kputepun cormacust ¢ GUHOMUHAMBHBIM PaCIIpe-
AefICHHeM ObUIH, 10 CYLIECTBY, KPHTEPHSIMHU O1HOPOAHOCTH. Hanpumep,
Recsth npo6 no 100 sepen sumeHst B Kaxaoil (npumep 7, crp. 61)
MOKHO paccMaTpuBaThb Kak pauHble Tabauubl 2 X 10. B s3Tom cayyae
NoKasareJb paccesHust y2 Oy/JeT 3KBHBAJICHTHBIM %2, TOJYYEHHOMY
N3 Tal/HUbl COTPSKEHUsT NPH3HAKOB. HeoMoTps Ha 3Ty TOXKIeCTBEH-
HOCTb, OMUCHIBAEMBIE B 3TOH TI1aBe MeToH SIBJAsETCS Gosee oOHINM
Y NIPUMEHHM B TAKHX CJIy4YasX, KOTAA PasMep BHIGOPOK pas3iHYCH.

IIpumep 13. Odnopodrocre cemeiicts no npusnaxy ysera 2aas.
Crenyomue gaHHbIe OTHOCSTCS K 33 CeMeficTBaMm Gamomarus H [aioT
UHCTEHHOCTH YEPHBIX U KPACHBIX IV1a3 B KaxI0OM CeMeHCTBe (maHHble
[ékcan).

CooTHoleHHe HTOroB 2565 M 772 SIBHBIM 006pa3oM He COOTBeT-
CTBYCT MEH[eJIeBCKOMY OTHOIIEHHIO 3:1; 3TO OTKJIOHeHHe CaexyeT
TPUNHCATD CHEMJICHHIO TeHOB. Telepb Ilepej HaMH CTOHT BOMPOC:
MOKHO /M CHUTATh, 4TO OTHOUIGHHE MEXIY YHCJECHHOCTSIMH YepPHBIX H
KPacHBIX I71a3 OfHO M TO JKe BO BCEX CEeMeHCTBAaX WM yCTaHOBJIEH-
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Tabruya 20

Yepubmid . 1791120124 1117162 (79|66 |45 | 61 | 64 208|154 31 |158] 21 |105] 28
Kpacuwiii .| 14| 31} 6] 29/17(20{ 121114 13}52 45| 4| 45] 4| 28] 7

Mrtoro . 93151130 (146/79{99|78|56 75| 77/260/199] 35 203'25 133} 35

Yepuwiit . . |58 81125| 95/47 (673070 139/179/129( 44| 24| 19|45 91| 2 565
Kpachetit . 19| 27| 8] 29/16|21|11|28 57| 62| 44| 17| 9| 8]23| 41| 772

Uroro .f77 108 33]124 6388|4198 196241‘173 61| 33; 27,68 (132 3 337

|

l0€ HapylleHHe COOTHOINEHHS 3:1 OOGYCJIOBICHO TOJBKO OTKJIOHE-
HHAMH B OTA@NBHBIX CeMbaX. Jas Bce#l TabauUbl B LEJOM HMeeM
x*=35,620 npu n=232. dra BeauusHa BHIXOLUT 34 paMKu TaOJaHIR,
1 TOSTOMY 31eCh C/IeNyeT NPUMEHHTD CNocol, omucaHublii Ha crp. 71.
Voxz._ 844
Von—1 7%
~ Pasnocts .- 40,50 1

CrenoBaresbHO, 3Ta TPyMNa CeMefiCTB HEe MOKET CUHTATHCS cy-
HIECTBEHHO PA3HOPORHOH, T. €. B KaAXKIOM CEMEHCTBE COOTHOILIEHNE
YHCJIEHHOCTe! YePHBIX M KPACHBIX [21a3 COTJIACyeTCsi ¢ COOTHOLICHHEM
STHX YHCJCHHOCTEH, B3SITHIM II0 BCEM CeMEHCTBAM BMECTe.

Tor xe cambllt npuem 06paBoTKH MOMKHO NPHMEHUTb, €CJH 3TH
AAHHBIE pAaCCMATPHBATL He B KaueCTBe 33 BBHIGOPOK, B KOTOPBIX Bbl-
A&IEHO J1BA KJlacca (YepHBle M KPACHBIe Iv1a3a), a Kak gBe BLIGOPKH
¢ 33 xiaaccamu  (cemeiicTBaMHu). Bonpoc «OtHoOCsiTCH a1 5TH  j1Be
BHIGOPKH X oot M Toll e COBOKYMIHOCTH?» HICHTHYEH BOMPOCY
<SIBJSIETCS JIH COOTHOIUEHHE MEXKIY HCJACHHOCTSIMHU YePHLIX H Kpac-
HBIX T/1a3 OJMHAKOBLIM BO BCeX ceMeHCTBax?» WICHTHUHOCTD 3THX
BOTIPOCOB YaCTO yIyCKAEeTCsl U3 BHAY, a MEXKAY TEM OHa HMeeT GOUIb-
toe 3HaueHHe.

21.01. Tlonpaska Heiitca Ha HEMpPEePBIBHOCTD

Pacnpenenenne %2, mpencrabiennoe B radauue III, oTwocuTes
K UHCTY HENDepHIBHBIX pacrpenenenuit. OfHAKO pacrpenenente ya-
CTOT BCerpa JuCKpeTHo. ClleOBATeNbHO, NpHMeHEeHHe KPHTepHUs 2
TIPH_COMOCTaBIeHHH (DAaKTHUECKHX M OMKHIASMBIX YaCTOT 14eT -TONbKO
NPHUOJIHIKCHHBIC Pe3yJIbTaThl, HGO HENpepbIBHOE pacnpenefeHne Mo-
HCT B 3TOM CJlyuyae PacCMaTPUBATLCH TOJIBKO B KAYeCTBE Npeaesb-
HOTO, K KOTOPOMY CTPeMHTCs (haKTHUECKOe JHCKPETHOE paclpeele-
HHUE TIPH yBeIHYEHHH pasMepa BHIOODKHU. PaHee B UeIAX HCKIIOUEHHs
HCKAKAIOUICTO BIHSHYS HEGOJIBIIOrO YHCaa HAGLIOICHH] B HeKOTOPhIX
IPynnax GblIo PeKOMeHAOBAHO OGDBeAHHCHHE TaKHX MAaJIOUHCJIe HHBIX
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rpymn, ¢ Tem 4YTOObl OXHAAEMble AJS HUX YHUCJEHHOCTH OBLIH Ol
paBHbl He MeHbllle NATH. [Ipy 9TOM OrpaHHYeHHH MOXHO BBICKA3aThb
ofllee MoxeJaHue, YTOOBH YUCJIO Tpymn ObLio 6bl M0 BO3MOMXKHOCTH
GOJIbIINM, @ (COOTBETCTBYIOUIHE YHCACHHOCTH -— MaJbIMH  (HO He
MeHbIlle 5), TaK KaK B 9TOM CJydae pacrnpeneseHne B GoJblliell cre-
MeHH TPHOIHKAETCA K TaGJIUYHOMY HENPEPHIBHOMY —pacrpesesie-
Huio y°.

Oco0uifi uHTEpec mnpeacTaBJsieT cjayuail, Kormza HMeeTCsl TOJIbKO
OjlHa CTeNeHb CBOGOAbI H KOTAA, CJIELOBATENbHO, BEIHUHHA X2 MOKET
OHITh onpeneeHa no GaKTHUECKOH YHCAEHHOCTH eQdHHYHON IPYNNEL
Ecin 3Ta 4uC/ieHHOCTb OYeHb Majla, MOMOXKHM 3, TO BEPOSTHOCTD,
COOTBETCTBYIONLASt 3TOH UHCJACHHOCTH, J0JIXKHA BHUYHCIATLCH He cama
no cefe, a KaK cyMMa BePOATHOCTeH emie 6oJee Pe3KHX OTK/OHEHH
npu yuoleHHoctsx 2, | u 0. Tloatomy, ecin HaMm Hago yCTAHOBHTB,
Oynet Jin akrudeckas YHCJICHHOCTb 3 CTOMIb MaJofl, 4TOOH ompese-
JsiTb COBOf CyHIECTBEHHOCTb OTKJIOHEHHS OT OXHIAeMOH YHCJIEHHO-
CTH, TO MBI JIO/I:KHBl Oy1€M yCTaHOBHTb, He OV/ET JH CyMMa BepOsT-
noctedt, oTHocsmMXCst K 3, 2, 1 u 0, MeHbIIe, ueM HEKOTOPOE KPHTH-
4ecKo¢ 3HayeHue, Hamnpumep, P=0,05. [Ipyrumu cIoBaMu, MBI
JOJKHBL B 3TOM CJIyyae ONPeNedHTb, He OYAET Ju BEPOSTHOCTD,
OTHOCAIAACH K (PAKTHUECKOMY OTKJIOHEHHIO H KO BCEM APYTHM eLie
OO/IBIIEM OTKAOHEHHSM, CTO/Ib MaTOH, 4T0 y Hac He GygeT OCHOBAHHMI
CUHTATh NAHHOE OTKJIOHEHHE MPOCTOH CJAY4aiHOCTDIO.

CrenoBarenbHo, Hamia 3agaua, ecau ee chopMyJaHPOBATb TOYHO,
COCTOHT B ONPEACNCHHH HEKOTOPOIO KOHEYHOTO UHC/IA BEPOSTHOCTEH,
KOTOPBIE B NMPOCTEHINUX CAYYasix MOIYT ObITb OTpege/enbl 1ame He-
nocpenctBenno. C Apyrolt CTOPOHbI, 5Ta ke NpobJeMa pelraetcs mpH
OMOWIK pacnpenesenust y%, B KOTopom Oepercs omnpejeseHHasi M10-
lanp, orcekaemasi OT «XBOCTa» HempepniBHoO# kpuBoii. Ho Tak kak
9Ta KPUBAsA ABJSCTCH CIIaXKEHHBIM n3o0parkeHnem (HakTHIECKOTo pac-
npefeseHns, To HakTHUeCKOR BEPOSTHOCTH A4 HaGMIONeHHOTo 3Ha-
YEHHs1 3 COOTBETCTBYeT TLIOLIAAb KPHBOM mexny 3y u 2, a cywm-
MapHOH BEPOSITHOCTH 3HAYCHHSt 3 1 MeHbllle COOTBETCTBYET ILIOMLA/b
KPHBOH, oTceueHHast y Toukd 3'/. Takum oGpasom, nama 3ajaua
MOXKeT GbiTh pelieHa MPH MOMOLIH PacnpefedeHus y?, HO IS 3TOTO
crenyer Gpath He (akTHuecKH HaGMIOAGHHYIO, a VBeJMUEHIYI0 Ha
TIOTOBHHY @AWHHIBl YaCTOTY. DTOT KOPPEKTHB npeidozxken ®. Hefrr-
COM, :

ITpumep 13.1. Pacnpoctpanenue npecrynnoctu cpedu auy,
Y KOTOpbix ux 6ausHeybl 6paTes uiu cecrpvl — npectynuky. Jlaure
YCTaHOBUJ, UTO y 13 MpecTYmHHKOB, KOTOPble HMEJH MOHO3HIOTHBIX
6J3HENOB GpaTbheB WM cecTep, CPemH MocieiHHX 10 uegoBex oxa-
SaJMHCh TaKXKe TNPECTYNHHKAMH H TOJbKO TPOe HE OblIH yJIHUeHH
B KaKOM-THGO NpecTyniieHun. B cliyuyae NUSHMOTHBIX ABOEH (OLHOTO
' Toro xe nosa) 3 17 NpecTymHHKOB TOJBKO JBOE HMeJSH CBOHX
OJIU3HELOB (6paTheB WM cecTep) MPeCTYNMHHKOB, a y OCTaJbHEIX 15
HX OJHSHEIB! He ABJSUIHCH TIPECTYHHKAMH. BbLTO YCTAHORJEHO, UYTO
OKpyxkaiomas o6cTaHoBKa s AUBHUTOTHBIX H MOHO3WTOTHBIX JABOeH -

6 P, A. Pumep 81



Obl.1a OJMHAKOBA H UTO MO3TOMY HAJIHUHe Yy TOCJHEIHHX IOBHIUEH-
HOTO 4HCJIa Cay4aeB, KOrja aHTHCOUHAJILHEIE [OCTYNKH COBEPLIAIOTCS
obonMy GpaTbsIMH-OJMM3HELlAMH HJH O0SHMH CecTpaMu- 0Jiu3He aMH,
B OCHOBHOM JOJIXKHO OHITH OTHECEHO 3a CUYET eHeTHUSCKHX ¢daxTo-
poB. MOXHO JIM CYHTATh, YTO JaHHBle JlaHre TIOATBEPKIAIOT TOT
(paKT, 4TO NMPECTYNMHOCTb 3HAYHTENBHO GOIbLIE pacupocTpaneHa cpegu
MOHOSHTOTHBIX 1BO€H, OQUH M3 KOTOPHIX CTaJI TIPECTYIIHUKOM, ueM
CPEAN NM3HTOTHBIX IBOEH-NIPECTYIHUKOB?

Ha ocHoBe 3TMX naHHBIX MOMKHO TOCTPOUTL  Taryio TabiuiLy
2X 2:

Ta6ruya 20.1

Yauuennne He yauuennme Hroro
B IIDECTYMIEHHH | B NIPECTYIIEHHH
MoHosurorusie nBoiinn . . | 10 3 13
JH3HrOTHBIE NBOHHM , . |, . 2 15 17
) !
Hroro . . . 12 18 30

Pasunocts  (ad — bc) PaBHa 144 u, crenoBarebHO, BenMUHHA

1442 . 30
T8 13. 17 = 13,032

X2 =
HMEeT BNOJIHE CYLIECTBEHHOE 3HAYEHHe, TAK Kak TEPEBOCXOIUT CBOIO
CPEIHIOI0 KBAaApATHUECKYI0 OWMOKY B 3,61 pasa. BepositHocTs mpe-
B30HTH TaKOe OTKJIOHeHHe OlipexeJisseTcsa OTHoilleHueM 1 : 6500.

st Toro 4TOGH MpuUMeHHTH nonpasxky Mefitca, Mbel qO/KHE! T1e-
penucarb sty rabianuy, yMeHbwHB GoJbluke YacToln 10 u 15 Ha 1no-
MOBHHY CIHHHULGI U YBEJHUHB MEHbIIHE YACTOTh 2 H 3 TaKike Ha To-
JOBHHY eIUHHUILHL. )

Pasnocrs mexny npoussenennsvu KpecT-HakpecT ad — bc Teneps
PaBHa 129, yto MeHbie npexHeil pasHocty 144 ma 15 wiam ua mouo-
BHHY O0IIero yuc/ia Ha6so1eHui (30). Bo Bcex apyrux oTHOmIeHHSIX
BEMHCICHUST OCTAIOTCS TeMH ke, YT0 ¥ paHee. HOBoe 3Hauenye ¥2
paBno 10,458, kotopoe Bce e OCTaeTCs MOBOJIBHO CYIECTBEHHHIM
NPU OXHOW CTeNeHH CBOGOIB, HO TeNepb OHO NPEBOCXOAHT CBOIO CPej-
HIOI0 KBAaNpaTHYECKYIO OWIHGKY TOMBKO B 3,234 pasa, uTO COOTBeT-
CTBYeT 1 u3 1638 mancos. Tounoe coorHomenye 1IaHCOB, KAK 3TO
Oyner onpeneneno Claeayomem naparpade, paBHo 1 k 2150. Cue-
AOBATEJILHO, B JaHHOM CJIyuae MONPABKA 4404 HECKOMLKO npeyBey-
HEHHYIO BePOSITHOCTD.

21.02. Toynas 06paGoTka MaHHbIX Ta0auLBl 2 X 2

O6paborka uncaennocre; IpH IOMOILHK ¥? SIBJSETCS TIPHOJIHKEH-
HOM U ee mpeumymectBo B Tom, wTo ona OTHOCHTEJIBHO ' MPOCTA.
Onnako B coMuutempby Clydasx CJIeAYeT NPHUMEHSTh, XOTS H 60-
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Jee TPYAOEMKHH, HO TOYHBIH pacuer, KOTODHH J1aeT BOSMOKHOCTD
VACHUTb cele NPHPOIY 3TOH OleHKH, OCTaOWEHCsT HesiCHOH, Korza
TIPHMEHSIETCS] MeTOT x2
ITycTe p ABASIETCS BePOATHOCTBIO KAKOro-1u6o COOLITHSI; BEPOSIT-
HOCTb TOTO, YTO OHO TNPOH3OHAET B a ClyYasx mpu (a - b) ucnw-
TAHHAX, COTJIACHO OHHOMHHAIBHOMY 34aKOHy pacmpelesieHusi, Gyaer
(a+b)! o, b
Tarer P9

rie ¢=1— p. BeposiTHOCTB TOTO, 4TO npu (¢ -+ d) ucnueTaHUAX OHO
MOSABUTCA ¢ pas, Oyaer

(c+ay . ,
aa P9
CaenoBaresibHo, BEPOATHOCTL HasMuust B Tabuuue 2 X 2 yacror
a, b, c u d 6yner
(@+b6)(c+d)! s4c bag
ablel al 7

Orta BeJHYHMHA OCTAeTCs HeOlpeleJleHHOH, eCJH HeH3BeCTHO p.
OnHaKO MHOXKHTENb, COMepKAWUHA p U g, GYIeT OAHHM M TeM Ke
FO BCeX Tal/Hiax, B KOTOPHIX HTOTOBBle YacTOTH To XK€ caMmble, UTo
My NaHHOH Tabsuupl, T. e. a ¢, b +d, a4 b, c+d; [IO3TOMY OT-
ACJTBbHBIM 4Y/1€HaM BO3MOXKHOTO Psa HaOMI0,TeH!H, HUMeIOHX OaHU
M T€ XK€ MTOroBble YacCTOTH, GYAYT COOTBETCTBOBATD BEDOSITHOCTH,
NPONOPUHOHANBHEBIE BEJUYMHAM

1
a! bl ¢! g
KaKuM Obl HH OBLIO 3HAuYeHHe p.

1
al bl ¢! d!
TEMIT ke uTOraMM cTOpoH Tabmuus 2 X 2, Gyxer paBHa

n!

(@a+b)c+d)fatolotal’

rie n=a-+ b+ ¢ d. [TosTromy BeposiTHOCTB HEKOTOPOTO Ompee-
<JCHHOTO psina HaOMIOJeHHA NPH JAHHBIX HTOTOBBIX yacrorax Oyzaer

(@4 b)! (c+ d) (@a+eN (b -+ a) 1
nl el at

CymMa Beauuun BO BCEX BEIGOpKAx C OAHHUMHU U

B npumepe 13.1 Mbl umeeM psn:
181121171 13! { 1 1 X 1 }

30! 2r3T0I5 7 oI 111161 12t

COOTBETCTBYIOIUA BePOSITHOCTSIM NPH (PaKTHYECKHX YacToTax H IpH
ABYX BO3MOXKHEIX C/Tyyasix GoJiee Pe3KOTo OTKJAOHEHHS OT He3aBHCH-
Moctu.  CirenoBaTeslbHo, gaHHas Tabauua HabJaIogeHHH MO3BOJSTET
0e3 Kakoro-su6o AONOMHUTEIBHOTO AOTIVINEHHS TPUHETH K BIOJHE



TOUHOMY CYXKAEHHIO O CYNIECTBEHHOCTH IIPOTHBOPEUHS MEXIAY AaH-
HBEIMH ‘U THIIOTE30H, COTJIaCHO KOTOPOI HMEET MeCTO IIPOMOPIHOHAJD-
HOoe pachpejeseHHe YHCJAEHHOCTeH MO KJ1accaM. ITO IPOTHBOPEUHE
6yJer CyIIeCTBEHHEIM, eCJIH BeJHUMHa

! !

B (2992 41024 1)

Oyzer HesHauuresaoHo#. Ilomcuer naer 619/1330665, wnau okogo
| maunca #a 2150, oTKyaa cjaelyer, 4To ecau Gbl THIOTE3a O IPOIOP-
IHOHAJIBHOM pachnpelejeHud Owvla NIPaBUJIBHOH, TO TakHe HalJo-
A€HHUs], KaK RaHHble, MOTVIM OBl BCTPETHTHLCS TOJBKO B MOPSIIKE Kpai-
HETo HCKJIOHeHHs.

21.03. Touynbie OLEHKH, OCHOBAHHBIE HA paCHpeNesieHHH >

Kpurepuit y? nepBoHaya/lbHO NPHUMEHsWICS AJIs CPaBHEHHS psija
1a0MIOJEHHEX 4acTOT C YaCTOTAMH, OXKHIAEMBIMH COIJIACHO TOH HJIH
MHOH ['MIIOTE3€; B 35TOM CJydyae OH $IBJSETCH HE TOYHBIM, a IpH-
OJIM>KEHHBIM, XOTSI M HMeeT B 5TOM BHJE JOBOJBHO IMIMPOKOE MPUME-
HeHue IpHM pellleHUH LeJOr0 psiAa MPaKTHYECKH BaXKHHIX 3ajau.
B apyrux ciydasix, KOrja BMeCTO YHCJEHHOCTeH y4acTBYIOT HEKOTO-
pBle HENPEPHIBHO M3MEHSIOIIHeCs: BEJIMUMHEL, 3TOT KPUTEpUH CTaHO-
BUTCS1 TOYHBIM KpHUTEpHeM cyllecTBeHHocTH. HauGosee BaxKHbIMU 13
9THX CJIyyaeB SIBJISIIOTCS:

1) mpuMeHeHHe 5TOrO KPHUTEPHs AJI5 YCTAHOBJAEHUS TOTO, B KAKOM
Mepe CONIACYIOTCH AaHHEBIe, IOIYUeHHbIe B KAUeCTBe BEIOOPKH U3 HOP-
MaJIbHOH COBOKYITHOCTH, C AMCHEpPCUeH, KOTopas OMHUAAeTCs Ha 0C-
HOBE HEKOTODLIX TeOPEeTHUeCKUX coobparkeHui;

2) npUMEHEHHE TOTO KPHTEPHs B COUETAHMM C TIOKA3aHHMH, II0-
JYYEHHBIMM Ha OCHOBE HEKOTOPrO YHC/Ia HEe3aBUCUMBIX KPHTEPHEB
CYIIEeCTBEHHOCTH.

I[lpumep 14, Cocaacosannocre Habarolenuti ¢ Oducnepcuet,
oxcudaemMoll npu YcaosuL HOPMAAbHO2O pacnpedeienus. Ecau psn

X1, Xp,....sIBJSIETCS BEIOOPKOH M3 HOPMAJIBHOH COBOKYMHOCTH, CPEI-
Hee KBaJpaTHUECKOe OTKJIOHEHHE KOTOPOil PaBHO 0, TO BeJHYMHA

1 Ry

= S(x— x)?

pacrnpenenena Kak y? ¢ n, DaBHBIM uMC/Iy HaGJIOfeHull B BHIGOpKe
Ges epuHuUbl. BucdeM naer Tpu psna skcnepuMeHTaNbHBIX 3HAUEHHH
4aCTHOTO KO3((QHUILHeHTa KOPPENsILHH, KaXK10e M3 KOTOPHIX ompeje-
JieHo 1o 30 HaGaiogeHHsiM Haj TpeMsi nepeMeHHbIMH. OH yKasbIBaer,
YTO 3TH KOI(MpHIMEHTBl NOVIKHBI GHITh pacnpeneseHbl Tak, 4TOGH
1
-3 =29, Ho Ha caMOM Jelle CEyeT CUHTATh, UTO 5 =28, Jlas tpex
BEIGOPOK B 1000, 200 u 100 mocse DPYTIIHPOBKY AAHHEIX OBLIM I10O-
Jy4eHbl cIeAyionlne cyMMHE S(x — x)2:
35,0279; 7,4573; 3,6146
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Ha ocHoBe 31010 GbliIH OnpenesIeHsl 3HaUeHUs X2, OXKUAAeMble CO-
rJIACHO KaX/I0H M3 3THX ABYX THmores (Tabu. 21):

Ta6ruya 21
aﬁzzip?' 2 3 H1oro V273 Pasnocts
298 (x—Z)2. . .| 1015,81 | 216,26 | 104,82 | 1336,89 | 51,71 +0,79
288 (x —x)2. . .| 980,78 | 208,80 | 101,21 | 1290,79 | 50,81 —0,11
OxujgaeMoe 3Ha-
ueHHe (n) . . .| 999 199 99 1297 50,92 —

Orciona cieayer, yTo npaBH/IbHAas (GoOpMYyJIa AMCIEPCHH JaeT He-
CKOJIBKO JIYYHIYIO COTJIACOBAHHOCTb C OXKHAAEMBIMH 3HAYCHHAMH 71,
O;1H8KO, KaK 3TO MOXKHO BHMIETb M3 MOCJAeIHHX ABYX KOJOHOK Tal-
JIMUEL, PA3IMIMC ‘MeXTY ABYMS METONaMM HE MOMKET B 9TOM CJIyyae
CUHTATBCS CYLIECTBEHHBIM. JTU PasyiHdde MOXKET ObiTh VCTAlOBJIEHO
SKCIEPUMENTATbHO TOJBKO TIPY HAJIWUUM o Kpafueil vepc 6000 1ua-
G IO JIRRHIT.

21.1. OGbeauHEHHE BEPOSITHOCTEH, COOTBETCTBYIOUIMX HEKOTOPOMY
YUCIAY KPHUTEPHEB CYILECTBEHHOCTH

Econ npu nomomn xputepusi CyuiecTBeHHOCTH %2 IPOH3BOLHUTCS
psil OLEHOK HE3aBHCHMOCTH, TO HHOTJA MOMET CJAYYHUTHCH TaK, 4TO
B HEKOTOPBIX c/ydasx x* Oyaer BBIXOAWTb 3a MPENENBl CyIHIeCTBEH-
HOCTH, B TO BPeMs KaK 3TH KPHUTEPHH ¥, B3siThle B CBOEH COBOKYII-
HOCTH, OCTAHYTCsi B paMKaX, AONYCTHMBIX /s CJAYYAHHBIX OTKJOHE-
iuit. Mnorna Boswukaer HeOGXOAMMOCTB ONPENEIHTb BEPOSTHOCTE
TOJIBKO 3TOrO mnocjeadero (paxkra, He obpaliass BHUMAHHS Ha BXOMIS-
lilie B HEro OTAeJbHbIE CJAyyad. DTOT OOLIHH KPUTEPHH CyllecTBEeH-
HOCTH OyAeT OCHOBBIBATHCS, OYEBH/IHO, Ha TPOM3BENEHHH BEPOSITHO-
CTeil, OTHOCSHIIUXCS K OTAGNBHBIM CJAYUASM.

IIpu mocTpoenuy KpHTEpHS, COOTBETCTBYIOLIErO stomy o0600uie-
HHIO, MOXHO HCNOJIb30BaTh TOT (DaKT, 4To CyMMa [okasaresed y2
CaMa pacmpe/e/eHa MO 3aKOHY pacnpeiesedus x® C COOTBETCTBYIO-
UMM YHCJIOM CTeneHell cBoGoabl. B uacTHOCTH, KOrna OTaebHBIM 3Ha-
HEHHSAM ¥? COOTBETCTBYIOT ABE CTeNeHH cBOGoabl (n = 2), HaTypasb-
HBUH JIorapu(mM BepoOSTHOCTH paBeH — !/5x2. TTosTOMy, eciu Mul Haii-
ACM HaTypasbHBIH JOrapuM TakoHd 4acTHON BepOSITHOCTH, NepeMe-
HUM 3HAK Ha OOpATHEIH M YABOUM €ro, TO TEM CAMbBIM TIOJYUHM Be-
JHUHHY 2 C ByMsl CTENEHAMH CBOGOAbL. DTH BEJIHUMHBI MOXKHO MPO-
CYMMHDOBATEL ¥ MOJYYHTb B pe3y./ibTare 060GUIEHHbIH KpuUTepHil cye-
CTBEHHOCTH 2.

ITpumep 14.1. Cywecrsennocrs npoussedens HeKOTOPO20
“ucia Hesasucumolx eepoarrocreli. Tlo TpeM suadenusiM KpHTEpPHA
CYLLECTBEHHOCTH HafieHsl CJepylolHe BepositHocTH: 0,145; 0,263;
0,087. Cnpawmupaercs, ne NpUBEAET JIM K CYIIeCTBEHHOCTH 06beauHe-
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HHe 3THX TpeX KpurepueB BMecTe? B COOTBETrCTBHM C BHIE CKazaH-
HBIM, MBI HMEeM

P —log P Crenenn cBoGoan
0,145 1,9310 2
0,263 1,3356 2
0,087 2,4419 2
57085 6
X¥=11,4170.

Taknm o6pasom, mis 6 creneHell CBOGOAB MBI HAILLIH ¥?=11,417.
Hast 5% -HOro ypoBHA CyINECTBEHHOCTH TaGJHYHOE 3HAUCHHE paBHO
12,592, B 10 Bpems xak aaa 10%-Horo ypoBHa — 10,645. CuaenoBa-
TEJIbHO, BEPOATHOCTb, COOTBETCTBYIOIIAA COBOKYIHOCTH 3THX Tpex
KDHTEPUER CYIIECTBEHHOCTH, npeBocxoauT 0,05 u Gauska x 0,075.

Ciielyer OTMeTHTB, YTO NPH NPHMEHEHHH AAaHHOTO METO4a HAM
HeOOXOAUMO 3HATh He TOJIBKO TO, UTO YACTHBIE KpuTepuu ObBLIH Cy-
LLIECTBEHHBIMH ‘WIH HECYIISCTBEHHBIMH, HO H HMETb COOTBETCTBYIOIHE
UM BEDOATHOCTH, BBIYMCJIEHHBIE C TOUHOCTBIO A0 ABYX WJH TPeX de-
CATUYHEIX 3HAKOB. JlJIA ONpeNeseHnst 3THX NMOCAETHUX B GOVIBIIHHCTBE
CJIyudeB N0CTaTOUHO MPHMEHHTb HHTEPNOMNANMIO MEXK1y JOrapudhMamu
BepoatHocted P, B3aThIX u3 tabmuuel 1. B namnom cllyuae MOTYT
OBITb HCIIONIB30BAHBl KAK HATyPaJsIbHble, TAK H 0GBUHHE (necsaTuuHble)
clorapu¢mel. TToxaxkeM cxeMy 3THX pPacueToB Ha [puMepe omnpenese-
HHA BEPOATHOCTH TOrO, YTO ¥? mpeBocXoaut 11,417 npu n = 6.

Hawe snavenwe y? npeBocxomuT TabamuHOe 3HaueHHe A5
10% -Horo yposHsa Ha 0,772, B To, BpeMs KaK Ta6/IMUHOe 3HAUCHHE npu
5% -HOM ypOBHe NPeBOCXOAHMT 3HaueHue 109% -HOro ypoBHa Ha 1,947.
Orciofla HAXOAMM OTHOMIEHHe

0,772

PasHocte Mexay necATHUHBIMH JgorapuMamMu Ajg uhcea 5 u 10
cocrasager 0,3010; ymHo)an ee Ha 0,397, noayuum 0,119. Caenosa-
TeJIbHO, HCKOMOH BEPOATHOCTH COOTBETCTBYeT OTPHIATENBHBI JIOra-
pupm — 1,119, a mostomy cama BeposiTHOCTb Oyaer pasHa (,076.
gaMemM, UTO BEPOATHOCTb, BBIYHUCIEHHAA TOUHBIM METOIOM, PaBiia

,07631.

22. Pa3zjioxeHHe %2 HA KOMIIOHEHTHI

Bumecre ¢ o6beanuenuem HeckoabKix 3Ha4YeHHH %2 U HoJyyeHHeMm
baaronapa 3ToMy GOjiee IMMPOKOTO KDUTEPHS OLEHKM BO3MOXKHA W
obpartHas onepamua APoGJIeHHsA x* Ha OT/eJIbHBIE 4aCTH C BBIAeJe-
HHEM COOTBETCTBYIOIIMX MM CTeleHel ‘CBOGOAH, UTO IO3BOJSNET HMETh
OUEHKH YaCTHBIX pas/juuuil,

Ilpumep 15. Pagaoocenue X% npu nposepke 3axona Mewnde.as.
B Ta6Jmueu, NpuBeNeHHON Ha cTp. 87, JaHO pacnpefiefeHlie MecTHA -
nati ceMel  Primula no socpmu K/14accaM, MOJNIYYeHHBIM B Pe3yJib-
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TaTe CKPeuMBanusa ¢ TPOHHBIM PeleCCHBOM (AaHHBIC .YUHTOHA u B3t-
COHa).

Teopernueckas nocraHoBka BOIpOCA COCTOUT B CJIeAYIOMIEM: OTpe-
ACJHUTb, HE IOSABJSIOTCHA JIH KJACChl C OJMHAKOBOH 4aCTOTOH B COOT-
BETCTBHH C THIIOTE30l O TOM, UTO B KAMKIOM KJacce aJL1eNIoMOp(BI
BCTPEYAIOTCA OAMHAKOBO YACTO M UTO JAaHHble TPH (AKTOpa MeXKIy
coGoil He CBA3AHBL. JTOT BOIPOC B LEJIOM JOTKO PellaeTcs Ha OCHOBE
HTOrOBBIX NAHHBIX [JIft BCEX INECTHAAUATH CeMed, HO Yy OTAE/BHBIX
CeMeH BCTPEUAOTCA HEKOTOPhle HeNnpPaBHJIBHOCTH, TpebyloLiue CBO-
ero usydenus. B mocsaenmedt crpoke TabaMmBl A KaKMOH OTHEJ]b-
HOHl ceMbU JaHB 3HaueHHa %2, IOJyYeHHble B pesyJbpTaTe CpaB-
HeHUSA (DAKTHUECKHX JAHHBIX C OMKHAAeMBIMH COTTACHO YKazaHuou
BBIIE THIOTe3e. Kaxk10My U3 9THX 3HAYeHHUH x2 COOTBETCTBYET 7 CTe-
1eHel ¢BOGOIHI.

U3 rabauusl BugHO, uT0 B 6 cayyanx u3 16 BepositocTs P MeHblIIe
0,1 u B AByX clydasax oHa nake MeHbIIe 0,02. 310 ykasbBaeT Ha
HaJIMIHe JOCTATOYHO BLIPAXKEHHOH HepaBHOMEPHOCTH pacrpeieseHus
BHYTpH ceMeil. CymmapHas BeawunHa %2 (KOTOpYIO He CJAeayeT
CMELIHBATD € BeJIMUHHON %%, paccuuTaHHON no mroram) pasxa 151,78
H el coorBeTcTBYeT 112 creneHeit cBobonbl. OTclona

V223 = 14,93
V303,56 = 17,42
Pasnocts = - 2,49

H, CIe10BATe.IbHO, CY/Isl IO 3TOMY 3HAYEHHIO Y2, HMEIOTCA ABHBIE OT-
KTOHEHHS OT OKHJAeMBIX YaCTOT BHYTPH CeMeH.

®Qaxruyeckoe pacnpenedeHve y KaXmol CeMbU MOKET OTJIM-
HaThCA OT OXKUJAEMOTO paclpete/JeHHsa 4aCTOT CeMbIO He3aBUCHMBIM I
crnocobamu. YrayG/Iasa Hall aHaIu3, Mbl MOMKeM Kaxjoe U3 ¥* mojpas-
ACJMUTh HA CeMb YacTeH, COOTBETCTBYIOIIMX eJHHHUHBIM CTEleHsM
cBOGOABI. MaTeMaTHYeCKH TaKoe passomerne y2 MOMKeT OBITh npo-
BENCHO MHOTUMH CNOCOOAMH, HO M3 HHX TOJNBKO OJMH IPECTaBIseT
HHTEpeC ¢ OHOJIOTHUECKOH TOUKH 3DeHHsl, 4 MMEHHO TAKOH, KOria
BbIICJCHHE YacTell CBA3AHO C HEPAaBEHCTBOM a11eoMOP(OB Tpex
(bakTOpoB M C TPeMs BO3MOMKHBIMH CBA3AMU tdakropoB. Ecau Mel
BO3bMeM OT/(eslbHble YaCTOThl CO 3HAKaMH, YKa3aHHBIMH B TabJa. 23,
‘0 TIOYYHM CeMb NOApa3jeNieHHH, KOTOPble B 1LeJIOM He3aBHCHMEI
APYT OT 1pyra, T4K Kak .1l00ble JBa U3 HUX UMEIOT B UEThipex CJy-
Hasgx coBnajamiolle W B UYeThipeX CJydYadx HeCOBNAAAIOLIME 3HAKY.
Tpu nepseie crenenn cBOGOABI NMpeICTABJIAIOT HePaBeHCTBA aJJIeIo-
Mopos y Tpex dakropo Ch, G u W; CJIeyloIMe TPH CTEEeHH CBO-
00/bl BKJIOUAIOT B cebq CBEJCHHSA OTHOCHUTEJNbHO CBA3H TPex (DaKTo-
POB, B3ATHIX MONAPHO, MOCJACAHAA KE CeAbMAA CTemeHb CBOGOMbI,
XOTA 1 He HMEET CTO/Ib MPOCTON0 GHOJOTHYECKOTO HCTOJKOBAHUA, 110
OHa BCe Ke HeoOXOoAMMa IJIA MOJHOTH! dHAJIH3A.

Ecayu Ml BosbMeM, HanpuMep, NepByl0 CeMbl0 W HaligeM pas-
HOCTb MEX1y YHCIOM pacTenuit B IPynnax, Copepxauux cuvsoa W,
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Tab6auya 23
Ch G 174 aw Ch W ChG |{CRGW
ChG W + + 1+ + + + +
ChGw + + - — — + —
ChgW + - + — + — —
Chgw + - - + - +
chG W — -+ -+ + —_ — —
chGw - -+ — ' — -+ — -+
chgWw — - + = — + -+
chgw -~ - - |+ + + —~

i B TpYNNax, cOACpKAaulMX CHMBOJ @ (3Ta pasHOCTb paBHa 8), To
9TOH CTelleHH ©BOGOABI GyldeT COOTBETCTBOBAThH 7, KOTOpOe MOXKHO
IIaiiTH, BO3BOAS 3Ty PA3HOCTb B KBAAPAT U Da3e/uB pe3yJabTar Ha
‘MCJICHHOCTD N4HHOTO CeMedcTBa, T. e. x*=82:72=0,889. dtum my-
TeM MOXKHO HaWTH BCC 4acTH ofuwero kpurepus y?= 151,78, cooTBeT-
CTBYIOLIME Kax10d u3 112 crenenefl ¢BOGOAB B OT/eJdbHOCTIH
(tabu. 24).

HpocvaTpusas B Kamao0il KOJTOHKE HTOrOBBIC 3HAUCHHS x* U yui-
THIBAsA, YTO KaXKAOMYy M3 3THX 3HAaYeHHH ¥2 COOTBETCTBYeT n= 16, Mbl
BUIMM, 4TO JJIA BCEX MX, 38 WUCKJ/IOUEHHeM TepPBOH KOMOHKH, BepOAT-
noctb P comepxures mexkay 0,05 u 0,95, B To BpeMs Kak ¥? HepBoOl
KOJIOHKH CTOJIb BEJTHKO, UTO JTOJIKHO CUMTATHCH CYLIECTBEHHBIM. DTO
YKasblBaeT Ha TO, YTO OOJBLIYIO YacTh OTKJIOHEHHWH OT HOPMBI CJe-

Ta6auya 24

CewmelicTBo Ch G w GW | ChW | ChG | CRGW | Urore
54 3,556 2,000 | 0,889 | 0,222 | 2,000 | 0,889 | 0,222 9,778
55 0,076 3,034 { 0,076 | 3,034 | 0,412 | 1,017 | 0,210 7,859
58 0,820 0,820 | 0,820 | 0,295 | 1,607 | 0,820 | 0,295 5,477
59 0,153 0,831 | 4,898 | 0,017 | 6,119 | 0,831 | 0,153 | 13,002
107 6,7201 0,269 | 3,108 | 1,817 | 0,097 | 0,269 | 0,269 | 12,549
110 14,821 1,282 | 0,821 | 0,821 } 0,205 | 1,282 | 0 19,232
119 6,2611 0,391 | 0,391 | 0,174 | 2,130 | 0,043 | 0,696 | 10,086
121 11,000) 0 0 0,364 | 0,818 | 0,091 | 0,091 | 12,364
122 0,161 6,200 1 1,090 | 1,865 | 0,523 | 0,316 | 7,903 | 18.058
127 0,610 0,024 | 0,220 | 0,610 | 1,195 | 0,220 | 1,976 4,855
129 0,900 1,600 | O 0,400 | 0,100 | 0,900 | 0,900 4,800
131 0,172| 0,062 | 0,062 | 0,062 | 0,062 | 0,338 | &,448 9,206
132 0,163) 0,791 | 0,320 | 0,320 | 0,059 | 1,471 | 0,059 3,183
133 0,2201 0,220 | 4,722 1 0,024 | 8,895 | 0,220 | 0,610 | 14,221
135 0,211 3,368 | 1,316 | 0,053 | 0,053 | 0 0,053 5,054
178 0,2581 0,835 | 0,093 | 0,093 | 0,010 ]f 0,258 | 0,505 2,052
Wtoro | 46,102]21,727 {18,226 {10,171 {24,195 8,965 122,390 {151,776
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AYET MPUMHCATH NOBeAEHHIO (arropa Ch, 4TO OGYCAOBISHO CBA3BIO
C PenecCHBHBIM JIETAJIbHBIM FeHOM B OJHOM H3 THIOB ceMmeil- CJje-
AYeT 3aMETHTDb, YTO 3HAYEHUSA JAHHBIX 3TOH MepBOH KOJOHKH CJIMII-
KOM BEJIHKH TOJIBKO y ueThipex cemed ¢ Ne 107 mo Ne 121. Feau
STH UCTBIPE CeMbH HCKJIOUMTE, TO ¥? CHHXKaenca 1o 97,545 mpu
n=_384; B 3TOM c/lyyae BeJHUHHA Y2 NPHUMEPHO paBHa CBOel cpenHed
KBaJIpaTHYECKOH OIIHMOKe, H TIO3TOMY OTK/JIOHEHHe OT HOPMEBL Tenephb
YXKe He MOXET CUHTATBCH CYINeCTBEHHBIM.

KpoMe Toro, mMoxno Buperb, uTo y ocraBuiuxca 12 cemeill ume-
I0TCS1 7 NOBOJIBHO GOJIBLIMX 3HaueHHH %2, 3 KOTOpBIX 6 pacmona-
railorci IONAapHO B Tpex CeMbsiX. PacnpegesneHue 3TUX o0CTaB-
muxcsa 12 cemell N0 COOTBETCTBYIOLIMM WM BepositHOCcTsIM P mipen-
cTaBieHo B Tali. 25, u3 KOTOPO¥l BHAHO, YTO y AAHHOTO pacnpese-
JICHHS] 3aMedaeTcsi HEKOTOPBIH 3KCUecC B CTOPOHY GOJIBIIMX 3HAYe-
HUH 2.
Tabauya 25

.

P ( 1,0‘ 0,9‘ 0,8’ 0,7’ 0,5’ 0,3 0,2’0,1’0,050,020,01 0 , Hroro

Yucao ce- ‘
MeH . . L 1 1 0 4 1201!110 12

OTOT Pe3ysbTAT, KAK H_APYrHe N010GHbIE HeCyIIEeCTBeHHEIE UTOTH,
PacCMOTDEHH 371eCh TOJIBKO ISt TOTO, YTOGBI 4aTh fIpeCTABJIEHHE
0 myTsix GoJiee yryGieHHOrO aHaJaKu3a pesyJsIbTaToB, MOJdydYaemMbIX MpH
IPpOBepKe TOH WM WHOH THIOTEe3HI,

B naparpatde 55 Gyayr maue o6mume TOJMIOKEHHUS, OTHOCHUIHECH
K pasJIOXeHHIO ¥ Ha COCTaBHHEe YacTH.

ITpumep 15.1. Caoomcreui Kputepty 00HOPOOHOCTY OaHHblx U
e20 nocaedosarensHoe pasioocenue. Tabm. 95.1 [I0Ka3biBaer ofIiee
HHCIO IOTOMKOB M YHCJIO PeKOMOHHALMH, YCTaHOBIEHHEIX y 22 THIIOB
[IOTOMCTBA €a10BOro ropomka (naHeele Peficmyccona). Bee sto mo-
TOMCTBO GBUIO NOJy4eHO OT OJHOTO PACTeHHs 0pU MOMOLM 06paTHOro
CKpemnBaHust. JlanHoe moTromMcTBO 06pasyer 9 POACTBEHHBIX CeMeHCTB;
ofliee YHCJIO PACTEHHH M UMCIO pekoMOunauuii ykasaHo B raGuauie.
B Tpex ciyuasx umeiorcs mo gse TDYIIBI, fABJASIONIHECST TOTOMKAMU
OLHOTO M TOrO JKe PAaCTeHHs; TaKHe NAPHBe TPYIIbl BKIIOUCHDI Tt
TOTO, YTOGHI NPeACTABUIACH BO3MOXKHOCTD H3y4YHUTb CBsi3b reHoB. Cie-
AOBATCIBHO, MpeJCTaBJICHHHE 31eCh 9 TPy ABJAAIOTCS MOTOMCTBOM
6 ponurenci F3, koTopHe, B CBOIO ouepenb, IPOUCXOAAT OT 3 Tmpapo-
AUTEIbCKUX pactennit Fy. B pesysbrare rerepauus gaia 9292 pacre-
HHSA, 13 KOTOPEIX 105 onpenesenbl Kak pekoMGunanun. ITo 5Tum JlaH-
HEM TpeGyeTcsi ompenesnts, Kak MeHseTcs 10/ pekoMOUHanuii Ha
9eTHPEX CTanusgx mnepexoja oT o6miei PPYINUPOBKH K GoJiee je-
TaJBHOH.

Tlpu anamuse nopo6uoro poaa naHHBIX GOJbHIOE yI06CTBO npej-
CTaBMACT METO, MPeaoxeHHbil bBpanarom u Cuenekopom. Ecau
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y HCKOTOPOTO THNA MOTOMCTBA HJIM y OGBLENAMHEHHOH TPYyMNIEl He-

CKOJIBKHX TaKHX THIIOB, HaCYUTHIBalowell T pacreHuii, ycraHOBJAEHO ¢

peKOMOHHAUUH, TO IS KaXIOH TaKoH IPYIIB MOMKHO BEIMHCIHTD Be-
9

(2
JUUHHY - . OTH OTHOileHHs! NaHBl B TaGua. 25.2, rue ouu pacroio-

KOHBL B COOTBETCTBHH C  DA3MEINSHHEM IDyNm H MOATPYII

s Taba. 25.1.
Tabaruya 25.1

Oobuee 4ueno pacTeHudt (7) u pekomGunanu (¢) y 22 TunoB moToMcCTBa
H 00beHHEHHe 9TOrG MOTOMCTBA B Golee IMPOKHE TPYNNbI

[ToTroMcTBO
EIHHHYHBIX ' Gpatcknx POAHTENBCKUX npapf}f;;e“' Wroro
pacTenui pacreHuii pacrennii Fy pactennit F,
T ¢ [ T ¢ T ¢ T ¢ T ¢
34 .3
B3 L omon } 171 21y
94 10 94 10 |
73 3y | 497 42
%g %} f 130 8 f
21 1 256 21}
31 6 1
51 4
126 13
29 9
T | 922 105
64 9 :
% 13 | 119 922 119 22 119 22
o g} 89 12 89 12
37 3 | 3 3 37 3
45 7 376 41
28 o} 108 91
> 2 250 26
44 5} 42 17 )
30 4
: |

Tak kax nons pekomGuuaumi, HabJMIOleHHast B PA3JHUYHBIX [101-
(1] (1] ’ C2
TPynnax onHolt # TOH ke TpyMIIBl, pasIuuHa, TO CyMMa BeJTHYHH 7 110

STUM noarpynnaMm Oyger Gosblie, 4eM Takoe Ke OTHOLICHHE U151
Tpynner B nesnom. CiepoBaTesbHO, HATH HTOrOB Tabu. 25.2 JanyT
VOBIBaOIUIT Psig YHCed; TIoC/Ie10BaTeIbHbIE PA3HOCTH MEXKAy HHMH
Oyayr uamepsrtb HEOTHOPOJHOCTb MarepHaJa. :

Ecnu Gb1 31a cxema pacuera 6buta Gbi IPUMEHEHa K BINOJHe OJHO-
PonnoMy marepuany, TO MOXHO GBLIO Gbl TIONIYYHTD DS BeJTHYHH y2,
Pacnpe nesieHHbIX TI0 3aKOHy pacnpepeseduss x2. g atoro Heo6xo-
-UIMO TOJIbKO PAa3NENIHTh KaIylo M3 YKA3aHHBIX B Tabaulle pasHo-
CTCH Ha pq, ecu yepe3 p 06O3HAYUTD THCITO ‘pekoMOuHanuil, a yepes
¥ —umcqo mpexHux komGuvauui. Uncela cTeleHefi CBOGONB /I
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9TUX BeJMuuH )* ONPENeNSIOTCS KAaK PasHOCTH MexKAy KOTHUeCTBaM!f
IPYIN ABYX COCETHUX CTOJIOLOB.
Tabauga 25.2

c?
3HayeHHst = pJs BCeX TPYNN H MOArpPyHN
7 py y

[Ipaponutes-
CKHe Hroro
pactenus Fo

E nunHyHbIE Bparckue Ponureasckue
pacTeHHs pacTeHHs pacrenus Fj

0,26471
1,48837
1,06383
0,12329
0,20000
0,25000
0,04762

1,57143 1

2,57895
1,06383 |

4,13115
0,49231) 8

1’1?122 i 1,72266
03137

0.13793 } 1,34127,
0. 06667

196562 }

3/07273

089091

0.73529 }

094394

1.08889

opmm}

011429

0.94118 }

! 11,95770
{ |

4,06723 4,06723 4,06723

1,61798 1,61798 §

0,24324 0,24324 l I

|

0,56818 J
0,53333

1457110 | 13,18250 | 12,93406 ‘ 12,66912 ‘ 11,95770

1,38860 0.24844 0,26494 0,71142 Pasnocru
13,760 2,462 2,625 7,050 /2
13 3 3 2 n

JlaHuble HMKHeEH vacTu Tabua. 25.2 MOKAas3blBaoT, 4yto 00Jee WIu
MeHee SIBHAsl HEOJHOPOAHOCTb B BEJIMUHHE CBSI3H CYHIECTBYET TOJBKO
MEXJy pacTeHusimu [, T. e. TOJBKO Ha €aMoii paHHell CTajul MosB-
JIEHHSl HEORHOPOAHOCTH. 371ech BesuuuHa %2 paBua 7,050 u uMmeer
ABE CTeleHu CBOGOJIBI; C/IEA0BATENbHO, B 1aHHOM CJIyYde BePOSTHOCTD
JEKHT MeXKAY & U 2 npoHeHTaMu. [TO3TOMY BIOJIHE BOZMOKHO, UTO
HabJIo1aemMoe pace/IoeHHe TIOTOMCTBA MOJ BJIHAHHEM CBA3H BO3HHKJIO
Ha 3Tolf NepBOH CTanuu, BCJEACTBHE Yero JAAHHBE, TIOJAyYeHHBle Ha
NOCJIeNHEH CTA/HH, TOMKHBI OLEHHBATBCA C YHETOM 5TOH HEeoZHOPO.-
HOCTH, BO3HHKIIEH Ha paHHell CTAAHH PA3MHOKEHHA.

CoGCTBEHHO TOBOPA, B JaHHOM caydae c/IefoBajio Obl pacyer y?
NPOU3BECTH MO KaxKAOA U3 TpexX MPynn pacTeHHid Fo B OTHeJNBHOCTH,
TPUMEHAA COOTBETCTBYIOLIHE JeiuTesu pg. OfHako B Haiem ciyyae,
KdK MOXKHO 3aMeTHTb, Pa3JIHUHe MEXAy TaKHMH NEeTUTENAMH B IIep-
BOH U TpeTbeil rpymie HeGoJbLIOE: B NepBOH Cpymiie AOMA peKoMOuHa-
mmit cocrapaser 9,8369%, a B tpetbeli — 10,904%. T. e. 3TH DPYTIIBI
AQIOT NMPHUMEPHO OAMIL U TOT K€ pa3Mep CBH3H B OT.IMUMe OT BTOPOIi
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4,47074

0,75000 l
} 2,70400

2,03521 |

rpymaB, rue noaa pekomMOuHauui coctabsser 18,487%. Tlosromy
MBI MOXKEM OGBeJHHHTD IepBYI0 M TPETBIO TPYMIH M HPOH3BECTH
pacuer y% ucxoisd u3 orHoueHua 83/803, u pacuet ¥f mia noTOM-
¢TBA BTOPOTO pacreHus u3 Fy Ha OCHOBe OTHouleHus 22/119.

Ecnu 661 TpeGoBasoch npousBecTH pacueTr ¥2 A/1A KaXI0H OTIEeNb-
1oH yacty tabi. 25.2, TO Jyuiue BCero HayaTh ¢ BHIYHCJEHHS pasHo-

2

cTell MexJy CyMMOH nokasaTeJeii (%—) BCEX NMOATPYNN U TAKUM XKe
(tokasaresiem Tpynnel B meoM. B taGn. 25.3 wumoctpupyercs stor
NpUeM pacyeToB; B Hed BeCb Psifl MAHHBIX, OTHOCAIIHXCHA K 21 cTe-
CHH CBOGOJBI, MOAPA3fiele Ha 13 OTAe/bHBIX CpaBHeHHH. 3Have-
e x* Kaxmol M3 3THX yacTedl 3aBHCHT OT BeJMYHHEL Pg, Ha KOTOPYyIO
1 CJIGLYET NeJIUTL COOTBETCTBYIONLYIO pasHocTs. Tak, 1s1 onenky pas-
TMUHE MeXAy pactennamu Fy MBI JOJIKHBI B3ATE p=105 : 922, B pe-
3yJAbTaTe Yero MOJdydYMM Kak W npexae, x?=7,0498 ¢ aBymsa creme-
HaMu cBoGoapL [l noToMCTBA 1EPBOTO M TPeThero pacTeHus ua Fo
MBl BOBbMEM B KauectBe Jeaurteqas (0,0926786, a nas nmoromcTBa BTO-
poro pacrenust — 0,1506956, B pesysbraTe uero IIOJTYUYHUM BeJIUYHHBI,
iIpUBECHHBIe B Tala. 25.4.

Tabruya 25.3
c2

PasHocTn MeXJYy noKa3aTeJdsiMH N OTHOCSHIUMHCH K POACTBEHHbBIM
4CTCHHSIM H NOArpynnam, C YKa3aHHEM COOTBETCTB OUHX cTeneHel
p y

cB0GOAbI
Pacrenus Fy Pacrenns F PacTenna Fj Pacrenns F,

0,18165 (1) } 0,0631 (1)

an 0,17046 (1)
0,12860 (3) }
033835 () } 0,11092 (1)
0,27112 (1) — — 0,71142 (2)
0,00822 (1) — }

- - 0,09448 (2)
0,45318 (2) 0,08121 (1)
0,00748 (2)

Wrorn pjs mocienylomux nmokoveHHmii B Tabd. 25.4 HeCKOJIBKO
OTIMYAIOTCA OT COOTBETCTBYIOIIMX HTOMOB TabJ. 25.2, Ho oHM AaioT
-IYULIYIO OUEHKY HEONHOPOMHOCTH HA 3TUX NOCTEAYIOUMX CTafusAX,
Tak KaKk OHM OCHOBAHH Ha JONYLIEHWH, uTo pacreHHs F, He Gbuid
oanopoaHbiMu. Cilefyer OTMETHTb TOT ¢akT, uTo 3HaueHue 2 npu
TPeX CTeneHsX CBOGOABI, COOTBETCTBYIOIMX DASIHUHAM Y pacre-
Hnit Fy, MOJIyueHHBIX OT OJHHX M TeX e pacteHull F3, a takxke 3Ha-
HeHHe X2 11 pasIMuMil MeXAy PacTeHHAMH F3, HECKONBKO YBeJIHUH-
“TACb, HECOMOTPA Ha TO, YTO MJIA pacuyeTa MOKA3aTeVel s MepBoi
'l TDeTbell IpyNmnbl pacTeHHil NMPUMEHAJICH MEHBIUMH JeJHTedb. DTo
lIPOK3OILIO NOTOMY, YTO B 3THX KOJOHKAX YBEJHUCHHE JeJUTes JISA
OTOMCTBA BTOPOTO pacTeHus He GBLIO KOMIIEHCHPOBAHO.
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Tabauya 254

Pacrenns Fy

|

Pactenns F,

Pacrenus Fj

Pactenus F,

1,9600 (1)

1,3876 (3) }
3,6508 (3) |
1,7991 (1)
0,0887 (7)

4,8808 (2)
0,0807 (2)

J

0,6076 (1) |
1,1968 (1) |

0,8763 (1) }

|
|
|
|

|
|
|

1,8393 (1)

1,0194 (2)

7,0498 (2)

1

3,8567

13

OTCyTCTBHE CYIECTBEHHBIX 3HAUCHHI ¥* B HEePBBIX TPEX KOJOHKAX
TaGJ. 25.4 1nOKkasbiBaeT, YTO 31eCh HeT HeoOX0JUMOCTH IIPOBOJUTD
Gostee NeTaJIbHBIA aHAJIM3, TAK KAK 3TO He JACT HHKAKHX HOBBIX CBe-
JeHH# O HeOMHOPOMHOCTH MaTepuaJa.

|

2,6807
3

|

2,8587
3

7,0498
2

3HAYEHHH /2

Tabauya 111

Tabauua
n | P=099 | 0,98 09 | 0,9 0,80 | 0,70
' f
1 0,000157 |  0,000628 | 0,00393 0,0158 0,0642 0,148
2 0,0201 0,0404 0,103 0,211 0,446 0,713
3 0,115 0,185 0,352 0,584 1,005 1,424
4 0,297 0,429 0,711 1,064 1,649 £ 2,195
5 0,554 0,752 1,145 1,610 2.343 3,000
6 0,872 1,134 1,635 2,204 3,070 3,828
7 1,239 1,564 2.167 2,833 3,822 4,671
8 1,646 2,032 2,733 3,490 4,594 5,527
9 2,088 2,532 3,325 4,168 5,380 6,393
10 2,558 3,059 3,940 4,865 6,179 7,267
11 3,053 3,609 4,575 5,578 6,989 8,148 |
12 3,571 4,178 5,226 6,304 7,807 9,034
13 4,107 4,765 5,802 7,042 8.634 9,926
14 4,660 5,368 6,571 7,790 9,467 10,82]
15 5,229 5,985 7,261 8,547 10,307 11,721
16 5,812 6,614 7,962 9,312 11,152 12,624
17 6,408 7,255 8,672 10,085 12,002 13,531 |
18 7,015 7,906 9,390 10,865 12,857 14,440
19 7,633 8,567 10,117 11,651 13,716 15,352
20 8,260 9,237 10,851 12,443 14,578 16,266
21 8,807 9.915 11,591 13,240 15,445 17,182
22 9,542 10,600 12,338 14,041 16,314 18,101
23 | 10,196 11,293 13,091 14,848 17,187 19,021
24 | 10,856 11,992 13,848 15,659 18,062 19,943
25 | 11,524 12,697 14,611 16,473 18,940 20,867
26 | 12198 13,409 15,379 17,292 19,820 21,792
27 | 12,879 14,125 16,151 18,114 20,703 22,719
28 | 13,565 14,847 16,928 18,939 21,588 23, 647
29 | 14,256 15,574 17,708 19,768 22,475 24,577
30 | 1493 | 16306 18,493 | 20599 23,364 | 25.508

Npu 3nawenunx 7, 6oapmux 30, ana ouenkH 72

Ilepcued, paBuOR exuHUue.
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MOXHO BOCHOJAH30BaThCA

| 0,50 080 | 020 | 010 | 0,05 0,02 . 0,01
| 0,455 1,074 | 1,642 2,706 | 3,841 5,412 6,635
f 1,386 2,408 3,219 4,605 5,991 7,824 9,210
| 2,366 3,665 4,642 6,951 7,815 9,837 11,345
| 3,357 4,878 5,989 7.779 9,488 11.668 13,277
| 4.351 6,064 7,289 9,936 11,070 13,388 15,086
| 5.348 7,231 8,558 10,645 12,592 15,033 16,812
6,348 8,383 9,803 12,017 14,067 16,622 18,475
‘ 7,344 | 9524 | 110030 | 13'362 | 15507 | 18.168 | 207090
8,343 | 10.656 12,242 14,684 16,919 19,679 21,666
9,342 | 11,781 13,442 15,987 18,307 21,161 23,209
10,341 12,899 14,631 17,275 19,675 22,618 24,725
11,340 | 14,011 15,812 18,549 21,026 24,054 26,217

’ 12,340 | 15,119 16,985 19,812 22,362 25472 27,688
! 13,339 | 16,929 18,151 21,064 23,685 26,873 29,141
| 14,339 | 17,329 19,311 22,307 24,996 28,959 30,578
' 15,338 | 18,418 20,465 23,542 26,296 29,633 32,000
f 16,338 19,511 21,615 24769 97,587 30,995 33,409
| 17,338 | 20,601 22,760 25,989 28,869 32,346 34,805
| 18,338 | 21,689 |- 23,900 27,904 30,144 33,687 36,191
19,337 | 922)775 25,038 28,412 31,410 35,020 37,566
20,337 | 23858 26,171 29,615 32,671 36,343 38,932
21,337 | 24,939 27,301 30,813 33,924 37,659 40,9289
22,337 | 26018 28,429 32,007 35,172 38.968 41,638
23,337 | 27.09 29,553 33,196 36,415 40,270 42,980
24,337 | 28172 30,675 34,382 - | 37,652 41,566 44,314
25,336 29,246 31,795 35,563 38,885 42,856 45,642
26,336 | 30,319 32,912 36,741 40,113 44,140 46,963
27,336 | 31,391 34,027 37,916 41,337 45,419 48,978
28,336 | 32461 35,139 39,087 42,567 46,693 49,588
29,336 | 33,530 36,250 40,256 43,773 47,962 50,892

BeIHYRROR Y 202 — o/ In — 1, xoTopas HMeeT HOPMadbHOe pacmpeneneHHe ¢ aHc-
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I'JTABA TTATAA

OUEHKA CYUECTBEHHOCTH CPEOHHUX, PABHOCTH
CPEAHHUX U KO3PPHUUHUEHTOB PETPECCHH

23. Cpeansis KBajapaTuyeckas oiMGKa cpenHei

B ocHOBe CTaTHCTHYECKOH OLEHKH CPENHHX JIEKHT CJAeaylolee oc-
HOBHOE TIOJIOXKEHHE: eC/H HEeKoTopas BeJHYHHA pacnpejeseHa HOD-
MaJIbHO C AMCIepcHell 0%, TO CPelHssi CJAydaiiHoi BBIGOPKH, COCTOSI-

2
wed u3 n HaGaioJeHull, pacrpeneieia HOPMaJbHO C [ucnepcued %

IIpakTHueckoe 3HaYeHHE 3TOrO IMOJIOKEHHA OTYACTH YCHIHBAETCH
eie Tem (GaKTOM, UTO Ja)e eCIH HCXOAHOe PaclpenelieHHe He Gyner
TOYHO HOPMAJIBHEIM, BCe XKe paclpejejieHHe CpeaHel CTPeMHTCA
K HOpMaJsIbHOH (hopMe [IPH BO3pacTaHHH pazvMepa BHIGOPKH. Taxum
00pa3oM, 3TO MOJIOKeHHEe HMEET IHPOKYK 06J4acThb TPHMeHEHHs H
OCTaercs MPaBOMEPHBIM H B TeX CJyuasdx, KOrjd Mbl He HMeeM [0CTa-
TOYHBIX OCHOBAHHI CUHTATh, YTO HCXOAHOE PACIpeneTeHHe HOPMAJIbHO,
AUIb OBl NPH 3TOM y Hac Gblia Obl YBEPEHHOCTb B TOM, 4YTO OHO HE
NPHHAMJIEXKHT K TOMY HCKJIOUUTEJNbHOMY KJIACCy paclpenesnenuii, npu
KOTOPBIX pacrpelesieHie CPefHeldl He CTPEMHTCS K HOPMAaJBHOMY..

CllefoBaTe/IbHO, €CJIM HaM H3BECTHA JHCHePCHst HEKOTODPOH Tele-
PaJIbHOA COBOKYIHOCTH, TO MBI MOXKEM BBIYHCJHTL AUCIEPCHIO CPei-
ieif CcryqaiiHo# BEGOPKH JIO6OrO pasMepa He TeM CaMBIM NOJydaeM
BO3MOXXHOCTb HPOBEPUTD, HACKOJIBKO CYILIECTBEHHO 3Ta CPEAHAA OTJIH-
HA€TCA OT HEKOTOPOTO (PUKCHPOBAHHOMO 3HaueHUA. ECnH 3Ta PasHOCTD
SHAYHUTEJIBHO TIPEBOCXOMMT CPEAHIO KBAaAPaTHUECKYIO OMIHGKY Cpe-
HEH, TO 'OHa CyllecTBeHHa. Y100HO B KauecrTBe KPHTHYECKOrO 3Haue-
HUS CYHMIECTBEHHOCTH yCJIOBHO B3AThb YABOEGHHYIO CPEJHIO KBajapa-
THYECKYIO OIMHOKY; 3TO NPUMEPHO COOTBETCTBYET IOTPAHHYHOMY 3HA-
HeHHio BepogrHoctn P=0,05, KoTopoe 6bIIO yKe HCIOIb30BAHO B pac-
npeaesenny x2. B raGaune IV (cTp. 144) B Hmkuell CTpOKe mpuBe-
ACHBI OTK/IOHEHHA B HOPMAJbHOM paclpefeeHHH, COOTBETCTBYIOLIHE
IPMBEACHHBIM 3HaueHuam P. Bosee noapoGroe TabynupoBanne Hop
MaJIbHOTO pacripenesenus Opio AaHO B TabJ. 1.
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Ttpumep 16. Cywecrsennocts cpedneti npu boaswoli svibopke.
Jl1st WATIOCTDALMH PAcyeTOB BOSbMEM 3KCIICDHMEHT Y3JgoHa C ur-
DA TbHBIMH KOCTAMH (nmpumep 5, crp. 57). TlepeMeHHOH BesuuuHO#H
3/16Ch SIBJIACTCA YHC/IO BbITAREHHHA 5 WK 6 OUKOB NPU BHIGpACHBAHHH
12 kocTell. B ombiTe 3TO YHCJIO H3MEHsETCH OT HyJs A0 OQMHHALIATH,
a (akTaueckad cpenHas paBHa 4,0524. Cpennss, oxumaemas mpH
fIpeANIONIOKEHHH, UTO KOCTH IPABHJbHHIE, PAaBHA 4, TAK YTO OTKJIOHe-
nie (paKTHUeCkoil cpeaHell or oxugaemoi coctaBur 0,0524. Eciu Te-
nepb HaHTH OUEHKY RUCIEpPCHH Bcell BBHIGOPKU u3 26306 HabuioneHHi,
xak 310 OBNIO crelaHo B npuMepe 2 (Ge3 monpasku Llenmapna, Tak
Kak 37eChb 00pabaThiBalOTCA HeCTPYMIAPOBAHHBIE NAaHHBIE, HO JdKe
upn TPYNIHPOBKE JNAHHBIX, KOTAA CPeQHSIA NOABEPIKeHAa OLIHGKaM
rpyIIHPOBKY, IUCIEPCHA 3TOH cpeaHeld Bce ke JOJMKHA BBIUHCIATHCH
6e3 nonpasku Illenmapna), To mosmyyum:

o? — 2,69826,
oTCl1o014
7 — 0,0001026

TGE —=0,01013.

Takum ofpasom, cpepHss kBajgpaTHueckas OUIHOKA CPenHedl MpH-
mepro pasHa 0,01, a axkTuHueckoe oTKJIOHeHHe Gosee uem B 5,2 pasa
lpeBblIaeT 3Ty OomWHGKy. MTak, XOTA M HeCKOJIBKO HHBIM MyTeM MBI
NPHXOAHM K TOMY XKe 3aKJIOUEHHIO, K KOTODOMYy MNpHIJIH paHee Ha
crp. 59. Pasanune MeXay STHMH ABYMA METOAaMH COCTOHT B TOM,
HTO HacToAwWAdsd Halla OUueHKa cpelHeR He 3aBHCHT OT IMIIOTE3H
0 GuHOMHUHAJIbHOM (hOPMe paclpeneneH s, Ho, C APYroil CTOPOHBI, MBI
SAeCh [QOIlyCKaeMm, 4TO IIOVIYYEHHAs Ha OCHOBe Hab.aoleHuii ¢ mpa-
BUJIbHA. IIpn wmastolt BHIGOpKe Takoe nofymeHHe GBUIO OBl HempHeM-
7leMbIM. OCHOBHasl 3aflaya 3TOil [JIABBl COCTOUT B TOM, YTOOBI TIOKA-
3aThb, KakHe yTOUHEHHs HeoOXOAHMO BBeCTH B PacCMaTPHBAEMBIE KPH-
TEPUH CyNIECTBEHHOCTH, €C/JAH yYHTLIBATDH MOTPEITHOCTH HAlleH OLEHKH
CPEIHEro KBaAPaTUYECKOTO OTKJIOHEHHSI.

BosBpamasce k Teopun GOMBUINX BBHIGOPOK, OTMETHM, UTO XOTS
B CJyyasx, MOJOGHEIX paCCMOTPEHHOMY BHILIE, NOBOJbLHO Y4CTO BO3-
HAKaeT HeoOXOJUMOCTh CPaBHHTb (DAKTHYECKOE 3HAUeHHE CpenHeil
C 3nayeHHeM, ONMpENeNAeMBIM IIPOBEPSIEMOR HaMHU TUIIOTE30H, OZHAKO.
CTOJIb K€ YacTo MJIM jAaxe §osiee 4aCTO HaM NPUXOAUTCA CPaBHHBATDH
ABa 5KCIIePUMEHTAJIbHEIX 3HAUEHHS CPejiHell U yCTaHABJIMBATD CTeleHb
HX COrNIaCOBAaHHOCTH JAPYr ¢ APyrToM. B 3Tux Ciydasx HaMm Heo6xo-
JAUMO 3HATh AUCIEPCHIO DA3HOCTH MeXAy TakHMH opexHumu. s
Onpene/ieHHs ee MOXKHO BOCIOJIB30BATHCA TEM TOJOXKEHHEM, UTO MC-
HMepeua pasHOCTH ABYX He3a8uCUMOLX TIEDEMEHHEIX paBHA CyMMe HX
Aucnepcuit. Tak, ecau cpenHHe KBaApaTHYECKHe OTKJIOHEHHS STHX
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IePeMeHHBIX PaBHBI O H O, a JUCIIEPCHH — 012 H 09, TO QUCTIePCHS
pasHocTa Gyner oi®+ 0y%, a cpellHee KBaj[paTHYECKOe OTKIOHEHHE
ee pasto |V 0,2 - 02, '

[Ipumep 17. Cpednsasn ksadparuseckas oumubKa pasHocTu cped-
Hux npu boavwol svibopke. B Tabi. 2 GbuM HaHbl pacupefeleHust
[0 POCTYy TPyNNIbl My»>XYHH H TPYINNH XEHIIHH, COOTBETCTBYIOIIHE
cpesinde passel 68,64 u 63,87 mioliMa; PasHOCTb MEXIly HUMHU COCTAaB-
aser 4,77 moima. Jucnepcuss mjas pocra MyXudH pasHa 7,3861 ks.
IjoiMa; nesia ee Ha 1164, MB HaxoZuM AHCIIEPCHIO CPEIHEro PocTa
0,006345. TTono6HO 3TOMY, TUCTEpCHST pocTa keHmuH 6,7832; npu je-
JeHnu ee Ha 1456 mosyuaem nucmepcuio cpemuefi 0,004659. UroGwl
OIIPEAEJHTh IUCIEPCHI0 DA3HOCTH 3THX JBYX CPeIHHX, HOCTATOYHO
CJIOXKUTh 3TH JIHUCTIepCHH, B PedyJbrate yero Ioayuum 0,011004; cie-
NOBaTeJbHO, CPEIHAA KBajJpaTHYecKas OIIHMGKA PasHOCTH MeXIy
sruMu cperHumu Gyaer 0,1049 miofima. Pasiuune B pocTe MyxuuH
U KeHIUH MOXKeT OblThb H300paXKeHO TakK:

4,77 4 0,105 mroiima.

ITO pasjHyHe CYIECTBEHHOE, TAK KAk OHO MPEBOCXOIUT CBOIO
CpenHIol KBajpaTtHueckyto omubky B 45 pas. B nannowm cayuae Mmul
MOXKEM He TOJbKO KOHCTATHPOBATH CYIIECTBEHHOCTh PA3JHYHA, HO
C M3BECTHOH CTENeHbIO YBePEHHOCTH yTBEPKAATh, UTO OHO HAaXOMHUTCH
B 'HHTepBasIe Mexay 4'/: u 5 mofimamu. Ciaegyer 3aMeTHTh, UTO MBI,
MOJ00HO MHOTHM ADYTHM aBTOPaM, oGpabaTbiBau STH gBe BHIGOPKH
KaK He3asucumbie, OQHAKO CJHEAYyeT YYUTEIBATH TOT «PAKT, YTO B 3TH
JBE& TPyIIIbl HHOI LA BXOAAT GPaThsi H CECTPBl, BMECTE € TeM H3BECTHO,
YTO HMEETCA ONPelleJIeHHaA TEeHAEHIHA K CXOACTBY MEXIy GparTbaMH
U CeCTPaMH B OTHOLIEHHH POCTA. IDTO NPUBOAHUT K TOMY, YTO BEPOST-
Hag omubKa Pa3sHOCTH OKa3bIBaeTCs 3aBblilleHHol. Hannuyue cBsI3u Me-
KAy 4YJIeHaMH IBYX BBIGOPDOK HMeeT 3HaueHHe H JIOJIXKHO YUMTHIBATBCS
NpH TIOCTPOEHHH 3KCIepUMeHTOB. EC/H roBOPHTH 3HIKOM 3KCIEpH-
MEHTa, TO CeCTPhl ABJIAIOTCH JYYIIUM <KOHTPOJESM» /A HX -GpPaThes,
uyeM IIOCTOPOHHHE KeHIUHbl  (cM. «IlnaHupoBanme onmiToB»
raaBa IV). IlosTomy passiuyne MOJOB B OTHOIUEHHH PocTa Gyger.Go-
JIe€ TOYHO ONpe/Ie/IeHO TPH CPABHEHHH KaXKJ0ro 6para ¢ ero CecTpoH.
Ilpumepro Tako# MaTepHam HCHOJIB30BaH B CJAEAyIOMEM IIPHMEDe,
IIOCTDOGHHOM Ha OCHOBE KODPENALUHMOHHONH TaGJuUBl A1 pocTa
6patbe u cectep (naHHble ITupcona u JIu). OH He BIOMHE YOBJe-
TBODSET yKa3aHHOMY BHIIE YCJIOBHIO TOJIBKO B TOM OTHOLIEHHH, 4TO
B HeKOTOPHIX CJy4asix OJHO H TO Ke JIHLO CPABHHBAETCHA He ¢ OfHOL,
4 C HeCKOJNbKHMH CeCTpaMM HJIH He C OZHUM, a8 C HeCKOJbKHMHU
OpaTbaMy. )

IIpumep 18. Cpedusn xeadparuseckas owubka cpedneil pas-
Hocru. B rabm. 26 paercs pacnpenenenne pasHocrefi  pocra
GpaTbeB M pocta cecrep; OHO BKJuaeT B ceba 1401 MOIIapHBIX
CpaBHeHHH:
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Tabauya 26

Pa3HocTs po-
cra B NIOH- :
Max . . - -5 —4 -3 —2 1 0 1 2 3 4 5

Uucaennoctu 0,25 1,5 1,25 4.5 11,25 27,5 71,75 122,75 171,75 209,75 220,5

Pa3HocTh po-
cTa B JOH-~
Max . . 6 7 8§ 9 10 11 12 13 14 15 16 Wroro

Yucaenoctn  205,5 148,75 95,75 57 26 11,25 8,52,75 1 — 0,75 1401

OGpafarbiBas 3TH JaHHBIe, MOJYYHM: opennsasa paBHa 4,895, muc-
nepcust paBHa 6,5480, nucnepcus cpemneit paBua 0,004674 u CpenHss
KBajpaTHiYeCKasa omuGka cpexueil pasua 0,0684. Orciona OJIeyer,
4TO PASHOCTh MEXKIY DOCTOM MYXKUHH U JKEHIIHH HaXOQUTCA B IIpe-
Jenax 43/, u 5 moliMos.

B npuBeseHHBIX BBINIE IpEMePaX, Ile GbLIO MOKA3aHO TIpUMEHEeHHe
CPeAHEro KBaJpaTHIECKOTO OTKIOHEHUA NPH OLEHKe CPEAHUX, MBI 10-
MyCKaJl|, YTO IHUCIEPCHs reHepasbHOH COBOKYMHOCTH OIpeneseHa
HaMu ToyHO. B 1908 r. CrhlonenT mokasas, 4to xors MPH MAaJbIX BH-
opkax, OGBIYHO BCTPEUAIONIUXCA NIPH IIOJIEBBIX H J1aopaTOPHBIX OMHL-
Tax, AMCNEPCHA TEHEPAJIbHOH COBOKYIIHOCTH OMEHHBAETCS TOJIBKO
rpy6o, Bce ke OIHOKH TAKOH OLEHKH MOMIAI0TCH YUETy U HO3TOMY
Ha OCHOBE MaJBIX BEIGOPOK MOTYT GRITh CHEJaHE HOCTATOYHO TOYHHIE
3aKJIOUEHHA.

Ecnu x (nanpumep, cpenas BHIGOPKH) paclpeieieHa HOPMAJIBHO
OKOJIO Hy/IA H O eCTb €€ TOYHAA. CPEAHAS KBaaApaTHYeCKas omubka,

X ©
TO BEDOATHOCTL TOTO, YTO OTHOIIIEHHe e peB3oHaeT HEKOTOopoe Q)HK-

CPOBAHHOE 3HAUEHHE, HAXOAHTCA HA OCHOBE TAGJHILI HOPMAJbHOIrO
bacnpenenenus. Ho ecin HaM HeM3BeCTHA G, a BMECTO HEE Mbl UMeEeM

. X
7" OUEHKY 0, TO pacmpepenenne --  yxe He Gyaer HOpMAJIbIbIM.

X
ITpaBuabHoe 3Hauenue -~ MoOxer ObITb MOJy4YEHO u3 —: nyTeM

: N
VMHOXKEHUS Ha —c"; 3Ta MNOCJIEIHAS BeJHUMHA W ABJIACTCH ouIn G-

Koil OT 3aMeHHl ¢ Ha s. B NPEABIAYINEH I1aBe yKaselBaJOCh, YTO

9 12

s2 y =
OTHOIIGHHE 5 pacHpefe/NeHo B caydafiHbIX BEIGOPKAX Kak R

1/1¢ 11 DAaBHO YHCJly CTelleHeH CBOGOJLI, COOTBeTCTBYIOEMY $2, OTciona
CICLYeT, YTO XOTA ¢ HaM HEH3BeCTHAa, Mbl BCE JKe MOXKEM, OCHOBEI-

N
BasgChb 1na u3BeCTHOM 34KOHe pacnpeaeﬂeHMH?, BOCTIOJNIb30BATHCA

AOBEPUTCNBLHEIM ~ pacHpejescHHEM ¢ TIpH  JaHHOM S s ompe-
ACTEHUT BEPOSITHOCTH TOI'O, UTO X B OIpeieJIeHHOe YHCJIO Da3 mpe-
BoCxXoxur BeaHuuny s. Taxum 06pa3oM, 3HAHHE TOUHOro pacnpee-

X
ACHHA  — 3TO BCe, UTO HAM HyXKHO WIS PelleHds 3agaud. Dro pac-
lipenieseHne XapakTepHO TeM, UTO OHO MeHSETCS B 3aBHCHMOCTH OT
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1 —uucsaa cremneHell cBoGOIBI, COOTBETCTBYIOINEro olleHKe S. Takue
pacnpeneJeHusa A PasiuuHeIX n Oblin onpenededsl B 1908 r. Creio-
NEeHTOM; B AaJbHEHIIeM JPYTUMH aBTopaMu ObLIM AaHE! GoJiee IIOVI-
Hble TaGJIHLE; B KOHIe HacToamled raaBul (ctp. 144) npuBOAATCS 3TH
pacnpeleJeHusa B Tod ke Qopme, yTo u Hama Tabauna 2.

24. CyuiecTBEHHOCTb CpelHeld B €XUHHYHON BHIGOpKE

Ecau x|, X9, ...... X, — uJieHsl BBEIOODKH HEKOTODOH MepeMeH-
HOH X M ecnM 3Ta BeIOOPKA COXEPXKHUT B cefe BCe JOCTYINHBHIE Ham
CBeJleHUs1 OTHOCHTEJIbHO HHTePeCYIOLIeT0 Hac BOMNPOCA, TO MHPEXKIe
BCETO CJENyeT yCTAHOBUTh, CKOJIb CYLECTBEHHO OTKJIOHEHHE CpPEemTHEro
3HAYeHHs1 X OT HyJaA. JIJIA 3TOr0o BBHIUMCAACM CTATHCTHKH: '

1

x:-;l—,—S(x);
82 1 —
_— — )2
n’ n' (n"—1) S (x = xP;

_ s2
t=ux: 5—;;
n
n=n’—1.

OTH BEYHCIEHHA MOTYT GbiTb YIIPOLIEHb, €CJIH BOCHOJB30BATHCSH
TEM, YTO CyMMa KBagpaTOB OTKJOHEHHI OT CpejHeldl paBHa pasHoO-
CTH CYMMbI KBaAPATOB OTKJIOHEHHHA OT HyJA U MIPOM3BEAEHHA CyMMbl
Ha CPeHION, TaK Kak '

Sxf)=S8(x—x)24 xS (x).

B naHHOM ciyuae NPOU3BELEHO Pa3JIOXKEHHE CYMMBl KBAAPATOB X
Ha JBe 4aCTH, U3 KOTOPBIX [epBasd XapaKTepH3yeT H3MEHUYHBOCTH BHY-
TpH BHIOOPKH, a BTOPasg OTHOCHTCA K OTKJIOHEHUIO CpelHeil OoT HyJd.
ITepBas yacTe uMeer n — | creneHedl CBOGOMNBI, & BTOPag — TOJbLKO
OJIHY cTelleHb CBOGOMIHI.

B Goviee CI0KHBIX CIyYaaX aHaau3d, C KOTOPBIMH MBI [I03HAKO-
MHMCH B {IOCJIeAYIOIUX TJIaBaxX, yaI00HO NPUMEHATh TabJAUIYy ¢ KOJIOH-
KaMmH, Kyfa BHOCATCA [OCJEJI0BATENbHO CTENeHH CBOOOMBI, CYMMBI
KBaJpaToB U CPaBHUMBIe Mex 1y co0oli cpennue kBagparsl. Tak, B Ha-
HieM ciydae 3ta Tabgauina Oyner UMeTh CHeQYIONUH BUI:

Crenensn Cymma Cpenuuit

CBOGOJB KBajgpaToB KBajapar
Otknonenne x or 0 . . . . . 1 xS (x) 252
OTKIOHEHUA BHYTPH BHIGOPKH . n—1 S (x — x)? s2
Mrtoro . .. n S (x2) —
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CpesHHH KBAIpaT KaxI0H CTPOKH 31eChb MOJYYeH TyTeM meJeHus
CyMMbl KBaapaTOB Ha COOTBETCTBYIOIIE® HHCJIO CTeleHed CBOGOLL
OTHOIMEHNE CPelHHX KBAAPA4TOB B JaHHOM CJayyae pasHo (2. drTa
(popMa pacHOVIOKeHHA De3yJIbTATOB aHaJNu3a, NOIYYHBINAA Ha3BaHHC
Tab6JH Bl IUCIEPCHOHHOTO aHa/M3a, NPUMEHAETCA TOPA3A0 yalle, 4eil
BBIPAXKEHHE 3THX Pe3yJbTaTOB B (popMe anreGpanyeckux PaBeHCTB.

BeqnuuHa f B caydafiHbix BbIGOPKAX H3 HOPMAJIBHOH COBOKYITHO-

¢TH Pacrpe/lesieHa OKOJIO HyJis IO ONpefeJeHHOMY 3aKOHy, 3aBHCH-
pieMy oT . B Tabaitue snavennit ¢ (ctp. 144) moc/efoBaresbHble KO-
JIOHKH  oTHOocATcA K 3HaveHuam 0,9... 0,01 Bepoarnoctu P, —
BEPOATHOCTH BBIXOAA 34 Tpefefbl HHTepBada -Hf. Tak, mocieaHas
KOJ0HK@ YKa3bIBAET, UTO MPH n=10 MOXKHO OXKHIATb OAMH MPOUEHT
TAKHX CJIYYalHBIX BBIGOPOK, Y KOTOPHIX ¢ Gymer Goabire 3,169 wmii
vienbille —3,169. Ecan 3aaua neesieqoBanns tpeSyer 3HaHHA BepPOST-
HOCTH TIPEB30MTH HEKOTOPOC 3HAYEHHEe [ TOJNBLKO B NOJOXKUTEIBHOM
(WM TOJIBKO B OTPHUATENBHOM) HaNpaBJeHHH, TO 3HauyeHue P cie-
JAyeT pasjaeauTs nonodaM. [Ipn  o3HakoMJIeHMH ¢ 3TOH Tabauuel
MOMKHO BHUAETH, 4TO IJIA ORHOH M TOH Ke CTENeHH YBePEeHHOCTH IPH-
XoauTcs 6paTh TeM GoJbliHe 3HAYCHHA f, YeM MeHBIle cTeleHell CBo-
606l 1. B HUxKHel cTpoke TabJIHIEL, COOTBETCTBYIOMEH OeCKOHeYHOMY
3HAYCHUIO 7, NPUBeNCHbl 3HAYEHHA [, OTHOCAIHECA K HOPMaJbHOMY
pacnpeaeseHHio, T. e. OTKJIOHEHHA 3TOrO paclpeleseHHs, ACJACHHbIe
Ha CpeaHee KBaAPaTHUECKOE OTKJOHEHHE o,
_ Mpumep 19. Cywecrsennocrs cpednedi npu maiot avlbopke.
Caenyiomue nawnple (Kymun u TMubaca), kotopee a Gepy u3 pa-
6oTel CTblofenTa, NMOTyYeHEl B ONbITE MO H3YVYCHHIO BIHAHUA JIBYX
HapKOTUYECKHX CHOTBOPHBIX cpeacts A u B Ha npopowmxurtensHocTb
ciHa y 10 manueHToB.

Tabruya 27

JonmoNHUTeNbHbIE Yachl CHa, NONAYYECHHBIE B pe3yabTaTe NPpUMEHEHHS AByX
HCIBIThIBa€MBIX CHOTBOpPHBIX CpeiacTB

Mauuentst A B PasHocts
I (B—A4)

1 +0'7 +1v9 +1,2

2 —1,6 +0,8 42/

3 —0,2 +1,1 +1.3

4 —1,2 +0,1 +1.3

5 —0,1 -—0.1 0.0

6 +3.4 +4,4 +1°0

7 +3.7 +5,5 +1.8

8 +0,8 +1,6 +0'8

9 0,0 1476 +4.6

— 10 +2,0 134 114
Cpennas (x) . . . +0,75 +2,33 +1,58
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Tocsenusist KOJIOHKA AaeT KOHTPOJbHOE CpaBHEHHC 3 (EeKTHBHOCTH
JIBYX CHOTBODHBIX CPEJCTB, MCIIBITAHHBIX HA OAHHX I TeX XKe NalueH-
1ax. Jlas 3TOro psija pasHoCTed HAXOLHUM

x=+1,58;
§2 .
10=0,1513,
s .
VTTO =0,3890;
t = 4,06,

[Ipg n=9 ToNBbKO OAHOG 3HAUEHHE { M3 CTA MOXKET IIPEB3OHTII
3,260, ¥ mosTOMy 3Ta CpelHSAS PasHOCTb, (Ge3YC/OBHO, CYINECTBEHHA.
Ecau B 3TOM CJyyae NPUMEHHTb METOJbI, ONMCAHHBEE B MpPeIbIAYIHNX
rJ1aBax, TO Mbl NIPUAEM TOYTH C TAKOH Ke YBeDEHHOCTBbIO K 9THM Ke
BbIBoAaM. Tag, ecau Obl 3TH JABa cpeicTBa ObLIH OAUHAKOBO 3(dex-
THBHBI, TO B NOCJAcAHell KOMOHKE NOJOXKUTEJNbHbIe H OTPHUUATEJbHBIE
3HAKH JOJIKHBEI OBUIM Obl BCTpeuaThCs OAMHAKOBO yacto. OpHako
y Hac 9 3HauyeHUH TIOJIOKUTENIBHEL # OJHO HyJeBoe, a U3 GHHOMHHAJb-

HOTO paclpejeseHus
(4]
2 2

CJIeYeT, YTO MMeeTCs TOJBKO JBa llanca U3 512 3a 1o, YTOOLI 10y -
YHTh BCE OTKJIOHEHHS OJHOTO M TOTo Ke 3HaKa. MeToq, mpuMeHeHHLIHA
B HacToOsIeH IyiaBe, OTIUYAETCS OT TOJNBKO UTO H3J0XKEHHOTO TEM, YTO
B HEM HCIIOJNB30BAHBI abCoMIOTHBIE 3HAUEHUSI PA3HOCTEH, a HE TOJBKO
ux snakd. CienoBarenbpHO, OH TpelHA3HAYEH /A8 CJydyaeB, KOTAA
JaHbl KOJIMYECTBEHHbIE 3HAUEHUS NlepeMeHHOH.

24.1. CpaBHeHHe IBYX CPEIHHUX

B yc10BHSX 3KCIepHMeHTa OYeHb JacTO BO3HHKAET HeoOXOAUMOCTh
ONpPeAe/uTh, SIBJISETCS] JH PAasjUyue ABYX BBIOODOK B OTHOILIGHHH HX
CPeIHHX CYUIeCTBEHHBIM HJIH, HA00OpOT, ClAeAyeT CYHTaTh, YTG OHH
TIPOUCXOAAT H3 OAHOH M TOH Ke TeHepaJbHOH COBOKYNHOCTH. B mo-
cyejiHeM cayyae He OydeT CyIeCTBEHHBIM H pas3JHiHe MeX1y Ba-
PHAHTAMH OIBITA, CBSI3AHHBIMU € 3THMH BBIGODKAMH.

Ecnu xi, Xp, ... %, | B X, X, ... X, . NPeAcTaBAsioT Co00H ABc
BBIGOPKH, TO CYINECTBCHHOCTb PA3HOCTH MeXKAy UX CPeJHUMH MOXKCT
OHITH OnpejeseHa MyTeM BBIYUCJICHUS CJAeYIOIUX CTATHCTUK:

- 1 W 1 ’

1 e ’ W)
= g S =97+ S =207
f_E—¥ S EEDED,

s nj4-ng+2 7

n=n;+n,
31ech cpeliHne BBIYKCISIOTCS, KK OOBIYHO: CPefiHee KBaJpaTHye-
CKO€ OTK/OHEHNE OlLEeHWBAETCSI MYyTEM oObeAHHeHUS CyMM KBaJpartos
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oGeix BBIOOPOK M JieJieHHeM Ha ofllee YHCJIO CTeneHed ¢BOGOMDL.
Feau o GyAeT TOYHBIM CPENHWM KBaIPATHYECKHAM OTKJIOHEHHEM, TO
2

(:] o C: (:]
prenepcHsl MepBofl cpenHedl NoJkHA OBITh (s iy @ BTOpoil cpexn-

2
uelt - :_1 H TIO3TOMY JMcHepcHs  Da3HOCTH CcpegHux Gyaer
)
- 1 1 ] — —_—
2| — 4 ——— | BeauuuHa ¢ HaxoNAUTCH AeJeHUe x—x
5 [(”l T+ T JHTCS 1 M Da3HOCTH
ja ee CPEIHIOI0 KBaJAPaTHUECKYI0 OILIHOGKY, OIPEAe]CHHYIO BBILIE.

OmibKa 5TOH OLEHKH PAasHOCTH CPEAHHX YCTaHABJAUBAETCS TPH IIO-
volil TabJHlbl £, B KOTOPOH cledyeT GpaTb n, paBHOe UHCIY CTe-
jresiel CBOOOJBI, 'OTHOCSILIEMYCSI K OlLeHKe S, T. €. n=n; +n. Tax
[TOAB/IAETCS BO3MOXKHOCTD NPUMeHUTh ¢nocod obpaborku CrbiogeHra,
npeJHa3HAYCHHBIH JJIS OLIEHKH CPeIHel, K OlLeHKe Pa3HOCTH ABYX BBbI-
fOpOYHBIX CPEIHHUX.

PaccMoTpum BOTIPOC 0 NOCTPOGHHH TaOJHUIEl JUCIEPCHOHHOTO
anajausa AJs 3TOro «<Jyuas. Ecou Mbl Bo3bMeM Takue TaOMubl A5
£ax, 10/ U3 JBYX BHIOOPOK B OTAENBHOCTH, & NOTOM CJIOXKHM HX IO 4Yd-
CTAM, TO TOJNYYHAM:

I Crenexn cBOGOXBI | Cymma KBanpaToB
OTKAOHEHHA . . . . . . . 2 xS (%) x'S (x7)
Buytpu BHIGOPOK . . . . . ny -+ ny S(x—x2+S(x —x')2

Utoro . . l nyny, 42 } S(x2) + S(x'?)

Ho ecn Mbl o6paGoraem Bce HAGMIONGHHS KaK €IUHYIO BBIGOPKY
CO CpejiHeH M, TO JOMIXKHBI TIOMYUUTh:

l Crenexu cBOGONb CyMMa KBajpaTos

Orknonenua . . . . . ., . 1 mS (x) 4 mS (x7)
Buytpu BHGOpPOK . . . . . m+m+l o Sx—mpP4S(x —m)?
Htoro. . .| n+4+n,+2 i S(x2) 4 S(x7?)

3/1eChb NPOH3BEACHO ABA PA3JIMYHBIX PA3JIOMKeEHHs OAHON M TOH XKe
CYMMLl KBaJIpATOB; HO TaK K4K BCe CPABHEHHSI BHYTPHU OTAEIBHBIX
BEIOODOK SBJSAIOTCA B TO K€ BPEMsl CPABHEHUSIMH BHYTPH OODBEINH-
HEHHOH BBIGOPKH, TO NyTeM BBLIYUTAHHS ONMOTO H3 JPYroro MOMKHO
{OJIYUHTh:

S;ggc?::x CymMa KBajapaToB
Orxnonenns . . . ., . . 1 XS (%) + xS (x") — mS (x) — mS(x’)
Buyrtpu smGopok . . ny 4 ny S(x—x)24 S(x' — x')2
Utoro. . [ n+4m+1 | S()+SHE2) —mSx)—mS(x')
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Kaxnasa uyacTb 3TOro aHanusa MoMeT GBITh JIETKO BBIUHCJEHA.
UuTaresnp MOKET NPOBEPUTb, YTO BEJHYMHA {2, NoNMy4eHHAs TIPH Ha-
LCy TIGPBOM PACUETE, ABMACTCS HHUEM HHBIM, KAK OTHOLUEHHEM CpE]-
HUX KBaJpaToOB U3 TOCTeNHEH TabJHUBl AUCIEPCHOHHOTO AHAJNHM3A.

ManoxeHHblfl 31ech METOA IUCIEPCHOHHONO aHaMH3a OCHOBAH Ha
OODBEAUHEHHH OLEHOK AMCIEPCHH, OTHOCSINMXCS K JBYM BRIGOPKAM.
B CBsI3M ¢ 3TUM cllellyeT OTMETHTD, YTO pasinuHe JABYX TeHepaJbHBIX
COBOKYNIHOCTEH, K KOTOPBIM NPHHANJIEKAT ITH JBe BBIGODKH, MOXKET
SdKJMIOYATECS TOJIBKO B PA3JINYMM HX AUCICPCHH, H 3TO MHOLAA MO-
ET NPUBOJUTD K BBIXOLY 3HAUEHHS { 38 KPHTHUECKHE I'PaHHLEL [103-
TOMY HACTOSIMA KDHTepPHH, ecJH 3HaueHHe f CYIEeCTBEHHO, paspe-
IWaeT o0mu# BOMPOC O TOM, UTO HAHHBIE BBIGOPKH HE MOIYT OTHO-
CHTBCS K OJHOH H TOH Ke COBOKYNHOCTH, H BIIOJIHE BOSMOKOH TAKOIN
CaIydai, KOraa CymecTBeHHOCTb 3HAYCHHS f OTIpeIeIsieTCs pasaHuHeM
MHACNEePCHil, HO He CPEIHHX. DTOT TEOPETHYECKH BOIMOMKHAL cayuai
B NPUMEHEHMH K ONBITHbIM [AaHHBIM HE NMPEICTABJsET HHTepeca, Ho
€CJIA 3TO HEOGXOMMO, TO B TAKHX CJYYasiX BCETAA MOKET GbiTh 1pu-
MeHeH OMHCaHHBIA B naparpade 41 nonosHuTe bHbBI KpHUTepHH, ycra-
HABJIMBAIOLIUA CYLIECTBEHHOCTh PasIAUHi MCXKAY MUCIEPCHSIMH.

31ech CIeNyeT elle OCTAHOBUTHCS HA BO3MOKHOM 340y K e HHH,
6yaTo 6Bl METOH, M3/JIOMKEHHBIH B 3TOM naparpadge, OCHOBHIBACTCS Ha
CHONYINEHHA» DABEHCTBA JABYX AHUCTEPCHA. DTo HempaBHIbHO cop-
MYJMPOBAHHOE MNOJIOKEHHE, TAK KaK PABEHCTBO JIUCIEPCHH SBJSETCS
HEOTHOMJIEMOH 4acTbIO MPOBEPSEMON TUNOTe3H O TOM, 4TO JaHHBIe
/1B& BBIGOPKM NPHHAJIEXKAT K 'OIHON U TOH Ke COBOKYITHOCTH.

[TosTomy npaBomepHOCTD KPHUTepUS ¢, KAK KPUTEPHI UMEHHO 3TOH
THTIOTE3bl, abCOMIOTHA H He TpebyeT HUKAKOTO JonymeHnus. Koneuno,
BIIOJIHE 3aKOHHO TPeGOBaHHe 00 OTHICKAHUM APYIOro KpHUTEpHS Cylile-
CTBEHHOCTH, OTBEYAIOLIEr0 Ha BONPOC <MOryr Ju 3tv age BBIGOPKH
IPHHAJITIEKATD K PASMHYHBIM COBOKYIIHOCTSM, HMEIOLAM OJHHAKOBBIE
cpeanue?s dra 3afaua Gbiaa (baKTHYeCKH MOCTaBJeHa H pasperiena,
HO B pEaJIbHBIX YCJIOBHSAX, BCTPEYAIOINUXCS B GHOJOIHYECKHX HCC/e-
AOBAHUAX, STOT BOMPOC TPEICTABJSIET COGOH TOMBKO AKANEMHUUSCKIMH

HHTepec. UuCaoBBIE TaBIHUBl TAKODO KpUTepUsl ObLIH BIEPBHIE BBI- -

unciensl CykxaTMé; OHM TPUMEHSIOTCH B Tex Clydasix, KOrjga xe-
J[2I0T YCTPaHATD KaKHe-Iu00 COMHEHHS B MHTEPIPETAIUH, CBSI3AHHOMN
C HallUM KPHTEPHEM CYINECTBEHHOCTH, X KOTAA B TO KE BpeMs €CTh
OCHOBaHHE OXUJIATb HEPABEHCTBA NHCTEPCHil (oM. «CTaTHCTHUECKHe
Tabiuuer> V1 u V2).

IIpumep 20. Cyuecrsennocre paswoctu cpedHux npu maneix
86160pKax. Honycrum, uTo nanssle Tabu, 27 sBJsioncs pesyJbTaTom
HCTIBITAHNS NBYX CHOTBODHBIX CPEICTB HE HA OJHAX X TeX Ke, a Ha
PasHbIX manuenrax. B stoM cayuae 9KCNEPUMEHT He TaK XOPOILO KOH-
TPOTHPYEM, M [0STOMY CJIeyeT OKUIATb MEHEE SIBHbIE pesyabTaThl
HPH TOM XXe yucje Habmo/ennll, #60 anpPHOPHO MOKHO CUUTATh, . H
[IPEBCACHHBIE DaHee naymble TIOATBEPAKAAIOT 3TO, YTO KaxKmoe oT-
AeJIHOE JIHLO, uMeer cBolO COOCTBEHHYIO DPeakIui0 Ha CHOTBOPHOE
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cpelcTBO, H 3TA PeakKis NPUMEPHO OJUHAKOBA B OTHOLIEHHH 00OIX
CHOTBOPHBIX.

O6pabathiBast 3TH JaHHBlE T4K, KAK GYATO OHH GbUIH MOJyYeHES
npu HaOJIONEHHH HaJ ABYMsI DA3JIHUHBIMH PSNaMH NAHEHTOB, HAXO-

JBM:
X —x" = - 1,58;

s? (1—‘6 +1i0) =0,7210;

t=-4+1,861;
n=18.

3aech, ciefoBaTelbHO, 3HaueHHe P Haxoautcs mexnay 0,1 u 0,05
It He MOXKET cuHTatbCs CyulecTBeHHBIM. DTOT NpuUMep CO BCell oye-
BHHOCTBIO YCTAHAB/INUBAET TO 3HAUEHHE, KOTOPOE HMEET MPABHJBLHOE
MOCTPOEHHE SKCIEPHMEHTOB, B OCOOEHHOCTH IPH HX HeOOJIBLINX Pas-
Mepax, a TaKxkKe MOKA3bBAET, YTO 3()(eKTUBHOCTD TAKOTO NOCTPOEHHS
MOKET OBITb BIIOJIHE NMPABUJILHO OLEHEHA COOTBETCTBYIOLICH CTATH-
CTHYECKOH 06paGoTKOH,

3HaKOMCTBO ¢ pacrnpeleserneM CTbIOJEHTA NA6T HAM BO3MOXK-
HOCTb YSICHHTb Ce0€ BCIO LEHHOCTb ITOBTOPHBIX HAG/MIONEHUHA. 3HAue-
Hie TOBTOPHBIX HAGMIONEHHH COCTOHT HE TOIBKO B TOM, 4TO NIPH 3TOM
[IPOUCXONHUT YMEHBIICHHE CPeAHEH KBaApaTHUeCKOH OMGKH CpeqHeil
06paTHo MPONOPUUHOHANBHO KOPHIO KBAJPATHOMY H3 YHCIA napaJiienn-
HBIX HaOJIONEHHUH, HO ¥ B TOM, 4TO OHOBPEMEHHO ¢ 3TUM CTAHOBUTCS
Goslee TOYHOH HaIla OUEHKA 3TOH CpefHeH KBAaAPATHUECKOH OMHMGK.
Heo6xonumocTs ny6inpoBanus HabmoeHH 10CTATOYHO LIHPOKO HU3-
BECTHA M OGLIETIPHHATA, HO B HEKOTOPHIX CyuasX y HCCJIeL0BATEJel
HET JOCTATOYHO SCHOTO NMOHHMaHHS TOTO, YTO TPEXKPaTHOe MOBTOPe-
HHE SKCMOPUMEHTA, €CJM NMPH 3TOM BHOPAH JOBOJBHO BBICOKHH ypO-
Benb yBepeHHocTH (movtoxkum 0,01), nosBosser o6HApYKHTb CYymi-
CTBCHHBIE PAa3HQCTH, TPUMEPHO B COMb PH3 MeHbIIHe, YeM Te Cylle-
CTBCHHBIC PA3HOCTH, KOTOPbIE MIPH TOM K€ YPOBHE YBEPEHHOCTH
MOXKHO yCTaHOBHUTb [IPH ABYXKPATHOH MOBTOPHOCTH JKCIePHMEHTA.

YBEPEHHOCTD, € KOTOPOH NPHUHHAMAETCS HAMH TOT HJIH HHOM pe-
3YJbTAaT, 3aBUCUT He TOJIbKO OT (PAKTHUECKOTO pasMepa cpeaued, Ho
B TOH e Mepe H OT COTJIaCOBAHHOCTH MEKJY TIOBTOPHBIMH HAaGJIIOfe-
HusiMH, Tak, ec/in B HEKOTOPOM CebCKOXO3SIACTBEHHOM OTIBITe B nep-
BOM mOBTOpeHHH OblTa noJydyeHa nmpuGaBka ypoxkas B 8 Gymenell Ha
4Kp, a BO BTOPOM MOBTOPeHHH — 9 Oyiuesed, 70 Mbl uMeeM n=1 g
t=17. DTOT pesysbTAaT JaeT OCHOBaHHE GOJee HJIH MeHee YBepEeHHO
CUMTaTh, YTO B OMbITe ObLT YCTAHOBJIEH ONpPeNeNeHHHH 3(peKT usy-
HaeMoro meponpusitis. Ho ecin Bo BTopoM MOBTOpeHHH Obuia Moy-
UcHa npubaska He B 9, a B 18 Gymesne, To XoTs OpeaHSs 31ecCh 6y-
AET GoJiee BLICOKOM, BCE K& Mbl GYIEM HMETb MEHBIIYIO YBEPEHHOCTD
B TOM, 4TO H3yyaeMoOe MEPOTpUSTHE JANO IIOJOXKHTETbHBE 3(hhexT,
TaK KaK Terepb ¢ mamaer jo 2,6, T. €. X0 TAKOTO 3HAUEHUS, KOTOPOE
IPA n=1 GYeHb 4ACTO MOKeT GBITh MPEB3OHIEHO MPOCTO B CHIY CJY-
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YaHHOCTH. DTOT KaXKyIMACS NapajoKC HAXONHT CBOe OGBSICHEHHE
B TOM, YTO Pa3HOCTb MeXKy napasuile/ bHbMu HabmonerusMy B 10 6y-
Liesiefl O3HAYaeT MPHCYTCTBHE TAKUX HEKOHTPOIHPYEMbBIX YCJIOBHH,
IPU KOTOPHIX 06a HAGMIONEHHSI MOTYT MOSIBUTHCS B KauecTse CIydaii-
HBIX. B nepBoM Xe ciyuae JNOBOJIBHO XOpOIIAsl COTJIACOBAHHOCTb Ma-
pasIeNbHBIX HaG/HOACHHA IOKA3bIBACT, YTO HEKOHTPOMUPYeMHe (aK-
TOPBl HE OKa3aJH Ha pe3y/bTaThl Gosblloro BausiHUA. Ocobas posb
NOBBIIIEHHOH MOBTOPHOCTH HAGIIOAEHUH OGYCNOBJIEHA TeM OBCTOSI-
TEJLCTBOM, YTO IIPH DPOBeAEHHH HeGOJBIIOr0 YHC/a TIOBTOPHEIX Ha-
OmofeHu# 1 TeM GoJiee, KOrAa 3THX HAGIOACHHH TOMBKO JBa, Halla
OUCHKA YAEJIBHOIO Beca HEKOHTPOSMPYeMBIX (aKTOPOB CTAHOBUTCS
BeCbMa rpy6oii. -

B rex cayuasix, korma mMexmy uieHamu JABYX cepuii Habuiopgenui
MMEETCSl CTPOroe COOTBETCTBHE, BIOJHE AOMyCTHMAa o6paboTKa psifa
PasHOCTell MeXAy COOTBETCTBYIOLIMMH uWieHAMH <CepHil, N0J06HO
TOMY, KaK 3T0 Obllo clenano B npuMepe 19. OaHako 3TOT myTb He
BCETla MOXKeT OBbITb TPHeMJIEMbIM, TdK KaK GOJiee BBICOKAS TOYHOCTD
CPaBHEHHS MOJyyaeTcs MNPH JAHHOM METOAE TOJbKO TOTIa, KOraad
MEXNy ABYMs psAfaMu HaGMIOAEHUH CYIeCTBYeT MOJI0KUTeNbHAS KOp-
peasauus.

Bostee Toro, sra mosoxuresbHas KOppessuMs OMKHA GBITh TA-
KOr0 pasMepa, YToObl KOMNEHCHPOBATH YMEHBIIEHHE TOYHOCTH, BO3-
HHKAIOIEE B CBASH C HAJIHYHEM MEHbBIICTO YHCJIA CTENEeHeH CBOGOEI,
Ha KOTOPOM OCHOBBIBACTCSl HAllla OLCHKA AucMepcHH. Pacomorpum
3TOT BOMPOC Ha NpuUMepe. :

Hpumep 2I. Cyuecreennocre usmerenus; 8 wucrennocru Gax-
Tepuli. B cienyomel TaGaune npHBefeHbl CPefHHe KOJHYECTBA GakK-
TEPHAJIBHBIX KOJIOHHH Ha MJIaCTUHKY. DTH JaHHble NOJydeHH TIPH 110~
MOIIH YETHIPEX PA3MHUYHBIX METONOB B3SATHS IOUBEHHBIX MPOG COOT-
BETCTBEHHO B 4 yaca /1Ha U 8 yacoB Beuepa (naHHBIC Topurona).

Tabauya 28
Meron B 4 yaca xus B 8 uwacos Beuepa PasuocTth
A 29,75 39,20 +9,45
B 27,50 40,60 +13,10
C 30,25 36,20 45,95
D 27,80 42,40 +14,60
Cpennsia . . . . . 28,825 l 39,60 | 410,775

O6paGareiBas  paa  pasHocTell,  HAXOMLHM x=-10,775;
1/48?=3,756; t=5560 n n=3, OTKyZla 10 TabsaHie YCTaHABJUBAEM,
yro P conepxurcs mexkay 0,01 m 0,02. Ecan e BOCIONB3OBATLCS
MeTolom u3 npuMepa 20 u o6paGoTaTh ABA OTAENBHBIX psifa HabJio-
AeHHH, TO MOXKHO Haliti: ¥ — ¥’ =- 10,775; 1/,52=2,188; =7,285
H n=06. 3/1eCb MOJIyueHO HE TOJBKO GOJbIIEe 3HAUCHIE n, HO # OOosb-
ee sHaYeHHe f, KOTOPOe TelePb BBIXOAMT H3 PAMOK TaGJIHIH, yKa-
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3piBasl TGM CaMBIM Ha UYDe3BBUARHO MaJoe 3HaueHHe BeposiTHOCTH P.
B naHHOM CJydae pasjuuisi METOAOB BHYTPH KaxJOro psfa HabJio-
(eHuil He3HAUUTENbHB H K TOMY e 0Ka3aJoCh, YN0 ITH PasIUYUs He
KOOPAHHHDYIOTCSL APYT € JADYrOM, BCJIEACTBHE YEro CPABHOHHE KakK-
oro uMeHa OJHOrO pfja C NMPOTHBOCTOSIIMM €My WIEHOM JIPYroro
psa MPHBOJHUT TOJbKO K CHIKEHHIO TOYHOCTH. B ciyuasx, no106HbIX
JaHHBIM, HHOTZA OBbIBaeT TaK, 4TO OAMH MeTo[ 00paGoTKH Ha‘6omo11e-
yufl He JAeT CYINeCTBeHHOH pas3HOCTH, B TO BpeMs Kak APyroil OpH-
BOJT K CYLIECTBEHHOH pasHOCTH. DTO IPOTHBOpEUHE paspellaeTcs
TaK: eCJH KaKOH-Iu60o Merol OlpelesieHHO YKa3HIBAaeT Ha CylUeCcTBeH-
HOCTb PESYJIbTATOB, TO €r0 MOKA3aHHsl HEJb3Sl HIHOPHPOBATD, Naxe
ec1H ApYrofl Meros He ofHapy:KHBaeT 3TOH CYIEeCTBeHHOCTH. Boolbie
e, eCIH MEXIy WIeHaMH OJIHOrO psifia JAHHBIX M WIEHAMH APYTOro
psa HET HMKAKOrO COOTBETCTBHS, TO NPHUMEHHM TOJIBKO BTOPOH Me-
101 0O6paboOTKH.

25. Koauumuents perpeccuu

Mertoapl, paccMaTpuBaeMble B HACTOSIUEH TI/aBe, MPUMEHHMBI
He TOJILKO K CPEeIHHM BeJHYMHAM B Y3KOM CMHICJIE, HO H K OoJee
WIHPOKOMY KJlacCy CTATHCTHK, H3BECTHBIX MOJ HasBaHHEM KO3((hH-
nelToB perpeccuu. [lonsitve o perpeccud o6BIYHO BBOAUTCS B CBSI3HU
¢ Teopuell Koppeasiliuy, Ho Ha CaMoM Jese oHO 6oJiee IIHpoKoe U 60-
Jee npoctoe. Bosee Toro, kosMpUNHEHTH PerpecCHH NPeACTaBJsIOT
JHTepec M HAyyHyio HEHHOCTb BO MHOTHX CaydasX, KOTaa Koah u-
UHCHT KOppeJsilliY TIpeBpalnaercss B HCKYCCTBeHHBIH NOKa3aTesb, He
imvcrowui peanpHoro cmbicaa, Obee o6CyKaeHHE BOTIPOCA, K KOTO-
poMy MBI Cefiyac nepefieM, HMeeT IIeJbl0 TO3HAKOMUTb UHUTATEJIS
¢ VYCHHEM O perpeccuu ¥ NOATOTOBUTH MOYBY MAJASl PaCCMOTPEHuUs
WHCJOBBIX TIPHMEPOB,

HaBecrno, uto pocT pefeHKa 3aBHCHT OT €O BO3pacra, ‘HO He-
CMOTPsl Ha 9TO, 3HAs Bo3pacT pefeHKa, MBI BCe K€ HE MOXKEM TOYHO
ONpefeNuTb ero pocT. B KaxkAoM Bo3pacTe POCT UMeeT PasIHUHbIE
3HayeHuss, o6pasyiolue BHYTPU HEKOTOPOTO HHTepBaJja pachpenene-
Hie, XapakTepHoe AJ5 AaHHOro Bo3dpacta. CBOMHBIE TIOKA3ATEH 3TOrO
pacnpeneseHus, Takue, Kak cpenHsd, OYAyT SBIATbCS HeNpepbiBHOH
byHKuMel Bospacra. OyHKIMS, KOTOPAs XapakTepU3yeT 3aBHCUMOCTb
CpeaHero pocra OT BO3PacTa, Ha3blBaeTcsd (DYHKIHEH perpecCHH pocTa
ta Bo3pacT; rpaduuecky oHa MOxKeT OBITh H300paxKeHa B BHIE KPH-
BOH, WJIH JIMHHM perpeccH. B oTHolueHHHM TakoH JUHHH POrPeccHH
BO3pacT BBICTYNAET B KAYECTBE He3a8UCUMOL NepeMeHHOH, a pocT —
3asucumod nepeMeHHoN. .

OTH JBe mepeMeHHblE — 3aBHCHUMAsi U He3aBHCHMash — UMeIOT pas-
JHYHOE OTHOLIeHHEe K JIMHUHM perpeccuu. EcjH NpH U3MepPeHHH PocTa
OYAyT UMeTb MeCTo CJyyalibie OMHUGKH, TO 3TO He TIOBJIHUSET Ha JH-
HHIO perpeccHd pocTa Ha BO3PACT, TAK KaK BO BCEX BO3pacTax MOJO-
“KliTeJIbHBIe U OTPHLATENbHBIE OTUHOKH BCTPEUAOTCS TPUMEPHO ONHHA-
KOBO 4acTo ¥ MOSTOMY OHH B CpelHeM KOMIEHCHPYIOT APYT apyra.
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HaoGopor, omnbru B Bo3pacre, Boobime TOBODSI, OKaxKyT CBOE BJUSA-
HHE Ha perpecchio PoCTa Ha BO3PACT; MOITOMY, NPOM3BOAS 3amuCH
BO3PAcTa ¢ MOTPEIIHOCTAMH HJIH JIOTYCKas CJAHIIKOM TPy6yio Ipyrii-
POBKY IO BO3PACTY, Mbl MOXKEeM TOJIYyYUTb HEMPABHUIBHOE COOTHOLICHHE
MEKAY CPEMHHM pOCToM M BO3pacToM. CJefyeT OTMeTHTb H BTOPOe
pasyuune. QyHKUHS PETPECCHH HE 3ABHCHT OT (POPMbI pacpenesenns
HE3aBHCHMOH MepEMeHHOM, H MO3TOMY TPABU/IbHAS JHHUS perpeccun
MOKET ObIThb MOJNyYyeHa Jaxke B TOM CJyude, KOTHAA BO3DAacTHBIE
TPYOMbl BEIGHPAIOTCA MPOU3BOJIBHO, KAK 3TO MMEET MeCTo npu obce-
AOBAHUH JETEH «IIKOJBHOTO BO3PacTax. Hao6opor, Takoit ke BBIOOD
TDYNM AJ1s 3aBUCHMO# TIePEMEHHOH MOXKET TIOJHOCTBIO BHIOM3MEHUTD
JIHHHUIO PErpeccHu.

W3 sTuX 1BYX mosioxenwuii co BCell OYEBHIHOCTHIO CJAeLyeT, UTO
PETPECCHA pOCTa Ha BO3PACT BO BCEX OTHOIIGHHSIX OTJMYHA OT per-
peccrnu Bo3pacTa Ha POCT H YTO B TO BPEMS KaK OAHA U3 HUX MOKET
UMETb OTpPeleNeHHBI (hU3UYECKHH CMBICJI, Apyras GYAeT UMeTb HC-
KJIOYUTEIbHO YCJIOBHOE COAeprKaHve, CBI3aHHOe TOJIBKO C €€ MaTe-
MAaTHIeCKUM ompenesnexueM. Ho B page ciyuaes obe perpeccun asyx
NEPEMCHHBIX B OJMHAKOBOH CTeNeHH COAepkKaTedbHbl. Tak, ecau Mbl
BBIDASHM CPEIHUH POCT CHIHOBEll B 3aBUCHMOCTH OT POCTA OTIOB, TO
HaG/IIOIeHNs MOKAXKYT, UTO KaKAOMy H00aBOYHOMY HIOUMY B pOCTe
OTIIOB COOTBETCTBYET MPUMEpPHO MOJAIOHMA B CpPeiHeM POCTe ChIHO-
Beil. [lonoGHo aTomy, eciu Mbl onpesennm CPeHUI POCT OTLOB IS
ChIHOBEH JAHHOTO POCTa, TO MBI HaiifeM, uTo Kaxa0oMy n00aBOYHOMY
AIOHMY B POCTe CHIHOBEH COOTBETCTBYET MOMMIONMA B CpelHeM pocTe
OTIOB. 31€Ch HET OCHOBAHHH AJISI IPEAIOYTUTEALHOTO BbI6Opa MeXKay
POCTOM OTLOB 1 POCTOM CHIHOBEH, TaK KaK KaxK1as M3 3TUX MepeMeH-
HbIX paclipejesiena HOPMalbHO H BMeCTe ¢ APYTofl NepeMeHHOH 06pa-
SYer pacrpeieneHue HopMambHOro tuna. OGe TH JMHHH perpeccuu
NPAMOJIMHEHHBI H BCJEACTBHE 3TOTO MOSIBJSIETCS BO3MOKHOCTD BbIpa-
SHTD HaJMHE UX OBA3H B TeX NPOCTHIX COOTHOUICHUSX, KOTOPBIe GbLIH
[IPUBEeHb! BbIIIE.

Korna sunus perpeccust siBasercs IPAMOH, HJH, APYTUMH C.JI0-
BaMH, KOTAa (DYHKIMS PeTPecCHH JuHeliHa, Bce XapaKTepHbIE YepPThl
PCTPECCHH 3HAUNTENBHO YNPOLIAIOTCS, TakK Kak, KpoMe OOLIeil cpen-
Hell, HaM C/eAyeT YCTaHOBHTH TOJNBKO OTHOLIEHHEe, B KOTOPOM HaxXo-
ANTCH yBEJIMYCHHE CPE/IHCH y 3aBUCHMOMN MepeMeHHOH K YBeJHUeHHIO
HE3aBHCHMOH MepeMeHHON. DTo OTHOLICHHE HA3BIBASTCS Koa(duuues-
ToM perpeccud. B nannom ciydae ¢yHkims PETpECCHH HMEEeT BUL;

Y:a_{'—b(x_}),

e b — koa(ruLeHT perpeccry y Ha X, a Y —oxunaemoe 3xaue-
HHE # LJF Kak[IOTO OTAGJBHOTO 3HAUYeHUS X. DUSHYCCKHH CMBICT
Koo PUIMEHTa PerpeccHH 3aBHCHT OT CONePKAHUA TIePeMeHHbIX; TAK,
B 'PETPECCHH pocTa HA BO3PACT KOOMDMHIUEHT Perpeccuy BBIPAXKACTCH
B MUOAMAX pocra 3a rof W sIBJSIETCS CpefHedl MpuGaBKoH ‘pocTa, a B
PENPECCHH POCTa OTHOB Ha POCT CHIHOBEH KO3 (HIHEHT perpeccuy
BBIPAKAETCS OTHOLUEHHeM NOMAIONMA K HIOAMY, T. e. OH TIPOCTO $IB-
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1eTCS OTBJICUGHHBIM UMCIOM /o, KoHEUHO, KO3(DMUUHEHT Perpeccut
\{0)KeT OBITb KaK MOJIOKUTEbHBIM, TaK H OTPHUATENBHbIM THCIOM.

B ofuieM clyyae JIMHHS PErpeccud MPeicTaBJsieT co0oi KPHBYIO
qHIHIO, KOTOPast MOXKeT ObITh BEIpAXKeHa, HampuMep, Takod (yHKuneH

e | .
perpecct Y—a - bx 4 cx? + di?,

MO

e BCe ueThpe Koo(dHuHeHTa MOTYT OblTh HasBaHbl KO3((HIHEH-
TaMy ‘PETPECCHH, eCJH IPHAATb ITOMY TePMUHY Gosiee IIHPOKOE TOJ-
«oBanye, BoobIie ToBops, MOTYT OBITh B Ooviee CJIOKHBe (QYHKUHHA X,
10 TIPMMeHEeHHe HX Ha NpaKTHKe BCTPEYAeT TO 3aTPYNHEHLe, YTO HE
BCEr1a HMEIOTCS TeOpETHUeCKHe OCHOBAHUS JJis1 BHIOOpA TOH KM HHOH
()opMBl 3TOH (DYHKIHH; MOSTOMY, KK TPABHJIO, HA IIPAKTHKE rllgpnlme:
nstoTesl Goviee MPOCTHIE CTeNeHHble PALBI (I/I:TI'I/I TOJTHHOMBL X). cra
THCTHUECKOH npakTHKe HauboJblllee 3HAYCHHE MMEET MPAMOJnHenHas

perpeccHs.

26. Owubxku BBIGOPKU Yy KOI(D(DUIMEHTOB pErpeccuu
VpaBHeHue JMHEHHOH perpeccuy COAEPKHUT ABa napamerpa, Mof-
Jlexkaliie olleHKe Ha OCHOBe AanHbix HabiofeHus. Eciau B3ATb 3TO
ypasHeHue B (opMe .
Y=a-}b(x—x),
TO BeAMUMHA @ 6ygeT TMpocTo cpelaHel n3 HaO/IOAEHHBIX SHAYeHUH
sapliciMoil nepemenHolt y. OTciofa CIeAyeT, 4TO CyMMa 3HAueHHH
b(x — x) Bcerja paBHa Hy.TI0, KAKUM OB HU ObLIO 3Hauexue b.

Ouenka Koa((puUKEHTa perpeccHd y Ha X, T. €. b, .n«anyqaefc?
Ha OCHOBe CyMMbl mpoussesenuit x u y. Ilpu onperesnenun OueHK:d
MCTIGPCHH 1N OHOM NePeMeHHOH IOCJef0BaTe/bHOCTb JEHCTBHII
Obla Tako#: CHauajma oOTpelessieTcsl CyMMa KBajapaTOB OTKJIOHEHHH
OT CpeAHEeH MyTeM BBIUHTAHHS U3 CyMMBbI KB4[pPaTOB X NPOU3BELEHHS

- [
nyt T, e. no opmye: _
S{x—x% =S («?) — nx2,

rocae yero 3Ta CyMMa Aeautcst Ha (n— 1), 4TO u jacT OUEHKY IKC-
nepcun. [ToAo6HO 3TOMY, MpH ABYX MEPEMEHHBIX X H §J MOXKHO MOJY-
UHTb CYMMY TPOW3BEJAEHUH OTKJIOHEHHH OT CPeAHHX INyTeM BBIYHTA-
HHS nxXy, T. €. 10 hopMyJe: o

S{tx—2)(y — )} =S(xy) —nxy.

Cpenree npouspeneHne IBYX MEPEMEHHbIX, €CJIH TOCJIEIHAE BBIpA-
KeHBl B OTKJIOHEHHSX OT MX CPEJHHX, HA3BIBAGTCH Kosapuayued, KO-
TOpas, MOAOOHO AMCIEPCHH OIHOH NepeMeHHOH, ONPeSNIeTcs MyTeM
-eennsg Ha (n —.1). CyMMa npousBeJeHHH, Ha OCHOBE KOTOPOU oIlpe-
JleJIsieTcst KoBapHallysl, MOXKET GBITh IIPeACTaBJIeHa TaKXKe B ONHOH H3
TaKUX ABYX (HopM: _

Sly(x—x} nan S{x(y—m}.
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