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MPEAUCINOBUE

B nocneanee BpeMs M MareMaTHKH H Te, KTO NPHMEHSIOT
ee B CBOefi NMPaKTHYECKOH JeATeNbHOCTH, 4acTO BhIPaXawoT
03a60YeHHOCTb TE€M, YTO MaTeMaTHYeCKHe MoJeJH BO MHOTHX
c/1ydYasiX OKasplBAlOTCA 3aMETHO OTOPBAHHBIMH OT PeasIbHOCTH.
H3-3a 3TOr0 OTpHIBA HEAOCTATOYHO SPGPEKTHBHO HMCMONb3yeTcs
TPYA BBICOKOKBAMHDHIHPOBAHHEIX CHELHAJHCTOB M JOPOro-
cTosillee MallMHHOe BpeMs. KpuTuKa — mopo#i BecbMa pes-
Kasi — TaKOTO COCTOSIHHS Jiesl BCe Hamle BCTPedaeTcss He TOJb-
KO B CTaThfIX M MOHorpadusix, npeiHa3HadyeHHBIX AJIs CreLHa-
JIACTOB, HO H B yYeOHMKax H HAyYHO-MONYJSPHHIX H3JAAHHAX
(cm., nanpumep, [1—4]). ITokasartensHo, yTo B ydyeGHHKe [3]
LHUTHPYETCS M3 AMAAKTHUYeCKHX coobpaxeHult crates [. [lIBap-
na noj HaspanneM «O maryGHOM BJIHSIHHH MaTeMaTHKM Ha Ha-
YKY».

Hepenko nanekuMu oT pealbHOCTH OKa3bIBAlOTCH, B 4acT-
HOCTH, MOJAE/H, NpejiaraeMble MaTeMaTHYeCKOH CTaTHCTHKOH.
CnenuajbHO YC/JAOBHSIM M TPaHHHAM TPHMEHHMOCTH BEPOST-
HOCTHO-CTaTHCTHYECKHX  METOIOB  MOCBSILEHBl  GPOLIOPHI
B. H. Tyry6anuna [5—7], ony6aukoBanHbie B cepun «Mare-
MaTHKa, KuGepHeTHKa». MHOro BHHMaHUs YJeJeHO TOAOGHHIM
BonpocaMm H B yueGHuke [8], HamucanHOM TeM ke aBTOpoM. [lo
CBOEH «OrpaHHUYHTeNbHOH» HANpaBJeHHOCTH HacTrosias G6po-
LIIOPa TPHMBIKAET K STHM NYGJIHKALHSIM.

Cpa3y xe nonuepkHeMm, uto Gpolllopa HM B Koell Mepe He
HanpasJ/eHa MPOTHB CTATHCTHKH Kak Takosoii. ([Tox crarucru-
KO Mbl moipasyMeBaeM JioGble YCpeNHEHHS HJIH JAPYTYio
«COBOKYNHYIO» 00paGOTKY JKCIIepHMEHTAJbHHX JAHHBIX C
LEbI0 TIOJNYUYEHHS UX HPOSHOBUPYEMBIX UHMESPAAbHbIX XAPAK-
mepucmux; OTHOCHTeJBHO STHX XapaKTepHCTHK Impenriosara-
€M, 4YTO OHH OyIyT 3areM W3MepsTbCS MIJs aHAJOTHYHBIX
3KCIepPHMEeHTaNbHBIX AAHHEIX B INPEACTOSIIUX OMBITaxX, H, Ta-
KUM 00pa3oM, MNPaBHJIBHOCTb CTAaTHCTHYECKOTO IIPOTHO3a B
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camoM Jiesie OyneT NpoBepsiTbCS 3KCepHMEHTOM.) MBI Takke
COBCEM He NPOTHB HCIIOJbH30BaHHS MaTeMaTHKH B CTATHCTHKe!
nocneiHsiss 6e3 MaTeMaTHKH IMONPOCTY HEMBICJIHMA.

Peub HuKe MoHAET HMEHHO O MAMEMAMUMECKOY CIAMUCITIU-
ke. B3siB mo6oe pyKoOBOJCTBO MO 3TOH AMCIHINHE, JerKo yGe-
BRHTbCSI, YTO MOJ MaTeMaTHYecKoH CTaTHCTHKOH moJpasyme-
BalOT JAaJeKO He BCSIKOe HCMOJb30BaHHE MAaTeMaTHKH B CTa-
THCcTHKe. Ec/in npucMoTperbesi, MaTeMaTHyeCcKasi CTATHCTHKA —
5TO BecbMa crenuduyeckas IMCLHUM/IHHA, ofJanaiomiasi CBOUM
XapakTepHbIM MertofoM. OTJHuHMTENBHOH uepTOf ee MeTona
SIBJIAIETCS JOMOICAUBAHUE POBHO OOHO20 «IMAXNCA» BEPOAMHOCIIEL,
Ha3blBaeMbIX JOBEPHTEIbHBIMH BEPOSITHOCTAMH, HJIH YPOBHSIMHU
3HaYHMOCTH, C6EpX Mex, KOmopole OeLiCMmBEUMesbHO U3MEPAIOMCA
6 axcnepumerme. Y BOT ¢ TakuM crenuUYeCKHM MOAXOJA0M
MOXKHO He corsamatbcsi. MoXKHO NpHMEHSITb MaTeMaTHKY B
CTaTHCTHKe H HeCKOJIbKO HHaue, YeM 5TO NpPeJNHCHIBACTCS Ma-
TEMaTHYeCKOH CTAaTHCTHUKOH.

Ha npakTike AaBHO HCMO/B3YIOTCS1 MPHHIHMBI CTaTHCTH-
yecKo 00paloTKH 3KCepUMeHTaJbHBIX JaHHLIX, He anesiH-
pylollHe K JOBEPHTETbHBIM BEPOATHOCTSIM H MOTOMY 4YYyXK[ble
yCTOSIM MaTeMaTHuYeCKoH CTaTHCTHKH. B ¢u3uuecko# Jsutepa-
Type Mbl HaXoIWM, K NpPHMepY, TaKyl0 3amHCh H3MepeHHOH
BaKyyYMHOH MONpaBKH K MAarHHTHOMY MOMEHTY SJeKTPOHa:
0,00116094-0,0000024. 3necb GUIYpPUPYET TOJbKO MaKCH-
MaJjibHag MorpellHocTb H3MepeHufl. B nocrennee Bpemsa ¢u-
8MKM CTaJH HHOTJAa yKas3hiBaTb He MaKCHMa/lbHYIO, a cpeiHe-
KBaJpaTHYECKYI0 MOTPElHOCTh H3MEpPEeHHS MOCAeAHHX UHUPP
9KCIIEPHMEHTAJbHOrO pe3ysbTata (OOBIYHO B KPYIVIBIX CKOO-
Kax). Hanpumep, Ans CKOpoCcTH cBeTa B BaKyyMe YyKa3sblBaeT-
cs BenuunHa ¢=2,9979250(10)-10% wm/c. CyuecTBeHHO, YTO
MaKCHMaJ/lbHast W cpelHeKBajpaTHuyecKas MOrPElHOCTH 30ect
OelicmeumenbHo u3mepsaiucs B OTJIHYHE OT IOBEPHTeNBbHBIX Be-
POSITHOCTE!, KOTOPLIMH OMepHPyeT MaTemaTHyeCcKas  CTa-
THCTHKA.

[Iponaranaa mMaTeMaTHYeCKOH CTAaTHCTHKH aKTHBHO BeJlach
B TeyeHHe MHorux Jer. M Bce xe ¢u3nku, HaBepHoe, H B HAIUH
JHH He ylAep)Kanuch Obl OT yJLIOKH, ecid Obl UM CKasaJjiH,
Hanpumep, uto, o6paGoTaB pe3y/abTaThl H3MEPEHHA CKOPOCTH
CBeTa COIJIaCHO NpeAMHCAHUSIM MaTeMaTHYecKOH CTaTHCTHKH,
nosiyyaeM cjiefyioliee: ¢ MomnajaeT B TaKOH-TO JAOBEPHTE/b-
Hbll HMHTepBas C JOBepUTeNbHOH BeposiTHocThio P=0,99,
U B sllakuil, GoJsiee y3KHH, COOTBETCTBEHHO C BePOATHOCTBIO
P=0,95.

Ccpiikn Ha ¢usnkoB 6ynyT BeTpeuaThess M Hike. MMeHHO



B (u3uKe OBIIH 3aJI03KeHbl OCHOBBI COBPEMEHHOTO TOYHOTO €eC-
TeCTBO3HAHHS, HMEHHO 3JeCb HAKOIJIeH HaHGOJbLUMA OINBIT
CJI0XKHOTO M TOHKOTO 9KCIIeDUMEHTHPOBAHUSA H CJOXKH/IAChH Bbl-
cokas KyJbTypa Tpe3Bo 00paGOTKH 9KCrepHMeHTaAbHbIX
AaHHbIX. C Apyrofi cTopoHbl, HMeHHO (hH3HKa nojana JApYTUM
(dyHAaMeHTaJbHbIM M NPHKIAJHbIM AHCLHIJIMHAM MpHMEp Ma-
TeMaTH3aluH, KOTOPHIH, KaK 3T0 Temepb 4YacTo NPH3HAIOT,
OKasaJicsl He coBceM XopowHM. HemocpencTBeHHO K 3TOMY BO-
npocy Mbl BepHeMCsl B KOHue OpOLIIOpHI.

['naBHas wesb HacTosied 6POILIOPHI — PACCKa3aTh O MPHH-
nunax Takod o6pabOTKH NaHHBIX, [IPH KOTOPOH BO3JepkHBa-
IOTCA OT YNOMHMHAHHSI O JOBEPHTE/NBHEIX BEPOSTHOCTAX. JTH
NpUHIHUNBEL NOSBHJIHCL JaXe paHblle MaTeMaTHYeCKOH CTa-
THUCTHKH, COOGCTBEHHO TOBOpSf, OAHOBPEMEHHO C MOSBJEHHEM
NepBbIX KOJHMYECTBEHHBIX SKCIePHMEeHTaNbHBIX pPe3yJIbTaToB
B ecrecTBo3HaHHH. OJHAKO 3TH NPHHIUNBL MOJYYHJIH OTpa-
JKeHHe B TEeOPHH BepOosTHOCTeH C O6OJbLIOH 3afepxkKoi — B
npoiecce Pa3BUTHA TOTO NOJAXOAa K MareMaTHYecKOMY OdopM-
JICHHIO TEODHH BEPOSITHOCTEH, KOTOPBIH CBSI3BIBAIOT C HMEHEM
P. Mu3eca. Mu3ecoBcKHil monxo xHBO o6CyKaaeTcsi He OLHO
JecsiTueTHe, eMy GBUIH MOCBsILEHB H cTaTbH aBTopa [9, 10],
a Takxe yuyeGHele mocoGus [11—13].

CBs13b MH3ECOBCKOTrO MOAX0Ja C NMPHHIMNIAMH H NPHEMaMH,
a/bTepHaTHBHBIMH MeTOAy MaTeMaTHYeCKOH CTaTHCTHKH, BeCb-
Ma opraHuyHa. [TostoMy comep:xkaHue Hacrosimed GPOILIOPHI B
3Ha4YHTe/bHOH Mepe CBOAHMTCA K IOC/IeJOBATEIbHOMY — XOTA,
pasymeercsi, JIHIIb CXeMaTHYHOMY — H3JIOXKEHHIO JaHHOTO
noaxona. Takoe u3joxeHHe B JIUTEparype, AOCTYMHOH IIKPO-
KOMY KPYTY 4HTartesel, Moka OTCYTCTBYeT.

B Hacrosimeit Gpounrope BHHMaHHe COCPeLOTOYEHO Ha BO-
npocax uHmepnpemayuyu U NPAKMU{ECK020 NPUMEHEHUS Teo-
PeTHKO-BepOATHOCTHEIX NOHATHH. B oT/nHuMe oT pelueHu#t yH-
CTO MaTeMaTHYecKHX npobijeM JioOble OTBETHl Ha TAKOro copra
BOMPOCH! BCEeTjia B 3HAYHTEJbHOH CTeneHH crnopHel. Uuraresb,
KOHEYHO e, JO/KEH MMeTb 3T0 B BHAy. Huxke u3naraercs
NoIXOJ, 3aMeTHO OTJIHYAIOIMiACS OT TOH MO3HLHH, KOTOPYIO 3a-
HHUMAIOT CTaHJapTHbIE DYKOBOACTBA H GOJBLIMHCTBO paboT
HO TEOpHH BEpPOSITHOCTEH M MareMaTHYeCKoil craTHcTHKe. Ilo-
BTOPHM, 4TO M3;1araeMasl HaMH TOYKa 3DeHHS OTHIOAb He HOBa.
KpafiHuii BapHaHT ee XOpOIUO BLIPAXKAlOT, HampHMep, CJOBA
®@. 1. Anckom6a (uutupyem mo Gpousope [14, c. 431 cepun
«Maremaruka, KuGepHeTHKa»): «HeponmycTHMO OTOXKAECTBJAATH
¢CTaTHCTHKY» C aGCypAHBIM SIBJe€HHeM, OOLIeH3BeCTHBIM 10X
HMEHeM «MareMaTHuecKasi CTaTHCTHKay».



Fnasa 1. BBOAHbIE 3AMEYAHUA
OC NPOrHO3UPOBAHMU

KoHeyHoHl 1Le/Nbl0 €CTeCTBEHHOHAYUHBIX HCC/AEJ0BaHHH — H
dyHIaMeHTa/IbHEIX, H NPHKJIAAHBIX — SIBJAAETCH HaJeXHblH
npocHo3 pPe3yJbTaTOB MPeACTOALIMX 3KCOEPHUMEHTOB  (moj
3KCHepHMeHTaMH Mbl O pa3yMeBaeM He TOJbKO UCCJIeNl0BaTe ib-
CKHe, MOHCKOBBIE ONBITH, HO H SKCIJIyaTauuio pa3/JHYHBIX
YCTPOHCTB H CHCTeM, a B MOHSTHE NPOTHO3a BKJIOYaeM MPoek-
THPOBAaHHE BCEBO3MOXKHBIX TNPHOOPOB, YCTPOHCTB, CHCTEM
H T. I.). [IporHo3upoBanne B ¢opMe TpeGOBaHUS BOCMPOH3BOAHU-
MOCTH NMyGJHKYeMOro pe3ysbTara GhlIO MPUHATO — €CJH Yrofi-
HO, MO ONpeJe/eHHI0O — B KauecTBe KOHeUHOH LeaH U OTJIHYH-
TeJNILHOH YepThl eCTeCTBEHHHIX HAYK elle N i UX 3apOXKIEHHH.
B 3ToM TpeGoBaHHM 3aK/iOueHo, MOXKaJyl, IJaBHeHilee OT-
JIHYUe eCTEeCTBEHHBIX HayK OT MAarHH.

K coxaneHuto, npuXoauTcs KOHCTAaTHPOBaThb, YTO NPOTHO-
SHPOBaHHe KaK KOHeYHas Lesib ecTeCTBeHHOHayYHBIX TeOpHi
OTYACTH YCKOJb3aJI0 H YCKOJb3aeT OT BHHMaHHs JaKe CaMuX
yueHelx. Buaumo, orciona mpoucrekaer Ha6mofaeMoe HHOTAa
yBJledyeHHe TAKHMH PACH/IBIBUATHIMH (POpPMYJIHPOBKAMH Lesed
HayYHOTO HCC/IEJIOBAHHUS, KAaK «OGhSCHEHHe» WJM «PacKphITHE
cylHocTH» sBJaeHHH. [IpHMepoM TOMY MOXKET CJyXUTh OTMe-
yeHHass — He 6e3 enkocTu — B [15] CKJIOHHOCTD XHMHKOB
«00OBACHATBY C BHICOKOH TOYHOCTBLIO SIBJIEHHE MOCT(GAaKTyM Io-
cpeficTBOM OOH/ILHOTO BBelleHHUs B (OPMYJIBI MOATOHOYHELIX na-
pamerpoB. IloaGopom Ho/KHOrO KOJIMUECTBA TaKHX Mapa-
MeTPOB BCETZia MOXKHO NOGHMTbCSl MeaJbHOTO COBMAajeHHs pac-
YeTHOH W SMMIHPHYECKOH KPHUBHIX — TOJIBKO He A0 TOTrO, Kak
nocJefHsIA INOoJydeHa B 3KCIEepHMEHTE.

A. U. Kuraitropoackum [15] npennoxena dopmyna ais
KOJIMYeCTBEHHOTo 1oKa3aTtesist P uenHoctd Teopuu P=(k/n)—1,
31eCb k& — 4YHC/IO BeJHYHH, KOTOphle MOXKHO MpefckKasarb ¢
HNOMOILBIO OIICHHBaeMOH TEOpHH, a A — YHC/IO0 NOATOHOYHLIX
napametrpoB TeopuH. Cor/iacHo 3Tofi ¢opMyJie 1EHHOCTb Teo-
PHH PaBHA HYJIO, eCJMH 1151 06bsICHEHHS 3KCIEDHMEHTa BBOART
POBHO CTOJIBKO I1apaMeTPOB, CKOJNBKO BeTWUYHH HU3MepsieTcs
B 9KcrepHMeHTe. LleHHOCTb Teopum 3HauuTeNbHA, eCau R >n.
Pasymeercs, yuraresib BnpaBe BUAETh B JaHHOH GopMyJsie WIYT-
Ky, HO STa IIyTKa M3 TeX, 4TO COAepxaT GO./bIIYI0 JOJI0
HCTHHEL,

Heckonbko H36bITOUHOE MOAUEpKHBAHHE HIEH MNPOTHO3a,
HMelollee MecTO B HoBellllell JHCHHUIJIHHE — NPOSHOCHIUKE
[16], momxHO 6biTh, sIBsieTCS peakiuell Ha YNOMSIHYTOE 4a-
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cTuuHOe 3a0BeHue 5ToH (yHmameHTanbHOH Hien. B stoii ces-
8 ele pa3 OTMETHM, YTO B Ji060#i KOHKpeTHOH o6JacTH ecre-
CTBEHHOHay4YHOro HCCJ/eJOBaHHSA MPOTHO3HPOBAHHE HH B KoeM
cnyuae He SIBJIsIeTCs HOBHHKOH H 3/leCh 32 MHOTHE rofibl HaKom-
JNeH Goabliof M TPYAHO HOCTaBIUMHCH crnenudHYECKHH ONbIT
nporHosupopaHus. Ejxsa /M BO3MOXKHO co3laHHe KaKoOH-TO
TIPHHIIMITHANLHO HOBOMH — oOOIleH M NPUTOM B caMoM JeJsle Co-
JepaTeNbHOH — TeOpHH NpPOrHO3HpoBaHHA. B To ke Bpems
yHUOHKAIHA TEPMHHOJIOTHH, CBSI3aHHOH C NPOTrHO3HPOBAHH-
€M, HeCOMHEHHO, MOXeT ChIrPaTh HEKOTOPYIO MOJOXKHTENbHYIO
poJb.

Hayunpifi nporHos umeer ¢opMmy THIOTE3Bl CJIELYIOUEro
THMa: BO3NpPOH3BeJeHHe B dKCMepHMEHTe onpele/eHHbIX KOHT-
posiupyeMeix ycaoBuii U Bcerna npHBeleT K OXHOMY H TOMY
JKe — B TNpenenax OroBOPEHHOH TOYHOCTH — pesy.abraty V.
KoHTpoab ycnoBuit skcnepumenta U u nonydeHue pesyJbra-
Ta V 03HaualOT He YTO HHOe, KaK usmeperiue onpele/eHHBIX
¢y3HyecKUX BEJHYHH, 32 KOTOPHIMH Mbl OCTaBHM O0O3HaUeHHA
U un V. lpouenypy usmepenus Beauuu U u V (MX Tak Hasbl-
BaeMoe onepayuoHasbHoe onpedenerue) CIAeLyeT OTOBapHBAaTh
C JIOCTaTOYHOH aKKYpaTHOCTbIO, HHaue CKOJbKO-HHOyIb y6e-
JuTe/bHas SKCMepuMeHTabHas NpoBepKa NPOTHO3a OKaxeTcs
HeBO3MOXKHOH. ITporHos oxapakTepH30BaHHOIO HaMH THMAa yc-
JIOBUMCS1 HaabiBaTb nporHoaom U—V (« or U K V»).

®opmysupoBaHHe HayyHoro mnporsosa U—V 3auacryio
npejcTasiaser co6ofi BHYTPeHHe CJIOXKHBIA H, CKOpee BCero, He
nojpatouics 3(ppeKTHBHON aJrOpUTMH3ALHH TpoLecC, B Ko-
TOpPOM TeCHO MepenJeTaloTCs 3MIUPHYECKHE H TeopeTHYeCKHe
H3bICKaHHs. 3ak/JIouuTeNbHAasi Ke INpoBepKa (BepupHKanus)
copMy/1HPOBAHHOTO MPOTHO3a BCErja HOCHT SMIHPHYECKHH
XapaKTep U COCTOMT B MHO20KPQIMHOM BOCIPOH3BEAEHHH YCJO-
BHH 3KcmepuMeHTa U M M3MepeHHH TNoOJyyaeMblX pe3yJibTa-
ToB V, WJIH, KaK 3TO NPHHSTO MHCcaTh B JIATEpAType N0 TEOPHH
BepOSITHOCTEH, ~— B TNDOBEJEHHH CEPHH OOHOPOOHbIX ucnbima-
Huti. To/lbKO MHOTOKpAaTHOE IOCTOSIHHOE MOJyYeHHe yCTOH-
YUBHIX, T. €. OJH3KHX APYT K IpPYTY, Pe3yJabTaToB B OAuHHoOL
CePHH ONHOPOAHBLIX HMCIBITAHHH CNYXKHT B €CTeCTBEHHBIX Hay-
Kax OKOHYaTeJbHbIM OGOCHOBAHHEM HAaJeXHOCTH IIPOTHO3a
U—V. 310 obocHoBaHHe HeNb3si, KOHEYHO, CUMTATh Hemorpe-
LINMBIM, NOCKOJIbKY OHO TOXKe MpeAcTaB/sfeT cOO0H BCEro JIHLIb
npoeHo3 «kKak Obl1o, Tak M OyjpeT», H3AaBHA CBS3LIBAEMBIH C
NoHATHeM smnuputeckoil undyxyuu [17). SMOUPHKO-HHAYKTHB-
Hoe 00OCHOBaHHME HAaJeXHOCTH NPOTHO3a B HayKe OTJHMYAETCs
OT TAKOBOTO B MOBCEJHEBHOH KH3HH, COGCTBEHHO, He MPHHIH-
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nom AefcTBHSA, a OTMEYeHHBIMH Bblllle aKKYPaTHOCTbIO H3Mepes
nuil BeamyuH U, V ¥ mHoz0kpamHocmero NOBTOPEHHST OLHO-
POIHBIX POBEPOYHBIX HCIBITAHHH.

B kuure [18], npsmo oTHocsuefics K NpeaMeTy Hallero
pasroBopa, IJsi MHOTOKDATHO TNpPOBEPEHHOro IMPOTHO3a MpH-
McHEH BBIPa3UTEJbHBI TEPMHH nepmarHeHmHocms. Bocrnosb-
30BaBILHCh MOCJAEJHHM, MOXHO CKa3aTh, YTO KOHEYHOH Le/biO
€CTeCTBEHHOHAYYHOTO HCC/IeJOBAHUS SIBJISETCS OTHICKAHHE HO-
BbIX MepMaHeHTHOCTe#, MBI y»Ke oTMeyasH BHYTPEHHIO CI0XK-
HOCTb TaKOTO MOKCKA, BHEILHE K& OH BBITJISAHT CJENYIOUIHM
06pa3oM. MHOrOKpaTHO BOCMPOH3BOJSI C JOCTATOYHO BHLICOKOH
TOYHOCTHIO OJHH H Te 3Xe KOHTPOJIHpYeMble YCJOBHS SKCMepH-
meHTa Uj, H3MepslOT B KayecTBe pe3ysbTaTa HCHBITAHHS He-
Kortopyto BennuuHy V. Ilpu sToM Hepepko yGexaarorcs B OT-
CYTCTBHH nepmaHeHTHoctH U;—V;, T.e. B ToM, 4YTO 3Haye-
HHUs V) 3aMeTHO MEHSIOTCS OT HCNBITAHHSA K HCIOBITaHHIO, He
B3HUpasl Ha cTabu/bHOCTh ycJoBHH U,, a 3HaYuT, He MOAJAI0TCS
NPOrHO3HPOBAHHIO C HYXKHOH TOYHOCTBIO. 3aTeM MHOTOKpAaTIIo
BOCIIPOH3BOASAT, BOOOIIe roBopsi, ApyrHe ycioBusi U, W H3me-
PSAIOT B KayecTBe pe3yJbTaTa HCMBITAHHS APYTIYIO BENHUYHHY
V,. He o6uapyxuB nepmaHeHTHoctH U,—V,, nepexomar K
BenuunHaM Ug 0 Vg u 1. 1. BapeupoBanue Benuunn U; u V;
(i, j=1, 2, ...) uHOrna OCYIIECTBJSIOT COBMECTHO, HHOTJAA IO
oraensbHocTH. Hanpumep, nopoio BapbupyloT U, ocTaBasis
HeH3MeHHBIM XapaKTep BeJHYHHBI V; ¢ TeM, 4TOOH! C MOMOLIbIO
6osiee IeTaIbHOrO KOHTPOJS H YJY4YIIeHHOH cTabHIH3aUHH
YCI0BHH 3KCepHMeHTa — TaK CKa3aTh, HMX paduHHpOBa-
HHUA — clleslaTh NpefcKa3yeMbIMH 3HaueHHA HMMEHHO JaHHOH
¢dusnyeckoii Besauuuusl V;. C Apyrofi CTOpPOHBI, 4acTO BaphbH-
pyloT V; npu ¢uKcupoBaHHEIX ycaoBusx Uj.

IIpn GnaronmpusITHOM HMCXOZe IOHCKA B KOHIle KOHIIOB Ea-
XOASIT HEKYIO YIOBJETBOPSIOILYIO HCCJeNOBaTessl NepPMaHeHT-
HocTe U—V. Ilpenckasyemyio BeqHyHHy V uacTo HMEHYIOT
Hec1y4aliHOH MJIH JETePMHHHPOBAHHOH (MPH KOHTPOJIHPYEMBIX
ycnoBusix U). HMcxoa nmoucka uHOH pa3 oKaspiBaeTcsl M HeGna-
FOIIPUSATHBIM.

HafinenHass nepMaHeHTHOCTb B MNoJAaBJ/soOlleM GOJBLIKHH-
CTBe cJy4aeB ObIBaeT BCETO JIHIUb OTHOCHTE/NLHON: H3MepeHHbIe
3HaueHHs1 BeJHYHUHBl V OOBLIYHO COBMAjaOT B Pa3HLIX HCMbITa-
HHSIX MPH CTaGU/IBHBIX KOHTPOJHpYeMbIX ycaoBusix U Tosbko
npubausuTenbHo, o6HApyKuUBasi HeKoTopoe paccenBaHue. Ta-
KHM 06pa3oM, BCe HJIH TOUTH Bce (U3HYeCKHe BeJHYHHBI OKa-
3bIBAIOTCSA, C TOUKH 3pEHHs1 3KCMepHMeHTaTopa, CJAyyaiHbIMH,
T. €. TOYHO He MpeNcKa3yeMBIMH BeJHYHHAMH, a SIHTET «He-
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cayyaifiHas» OCBIYHO MPHCBAaHBaeTCsi BeJMYHHe, KOTOpas BO-
o6ie-T0 cayyafiHa, HO MeHsleT CBOM 3HayeHHSl OT HCIbITAHUS
K HCMLITAaHHIO He3HauuTesbHo. OGBeKTHBHASI peajbHOCTh BPSIN
JIH KoTjia 6bl TO HH GbLIO BHIENACh SKCIEPUMEHTATOPY KECTKO
JeTepMHHHPOBaHHONH. TPyAHO COTVIACHTBLCS C BCTPeYaloLIHMHUCA
B JuTepartype (Hanpumep, [19]) yTBepKaeHusiMH, uTO B CBS3H
C MOSIBJIEHHEM KBAaHTOBOH MeXaHHKH H LIMPOKHM NPHMeHeHH-
eM craTucTHKM B XX BeKe y ecTeCTBOHCIIBITAaTeJeHd B LE/NOM
NPOHCXOAHT MY4YHTeslbHasi CMEHa JeTePMHHHCTHYECKOH KapTH-
Hbl MHpa (mapajurmel) KapTHHOH BeposiTHocTHOH. ITo-BHAMMO-
My, ApaMaTHyecKas CMeHa MapaiurM HMesna MecTO B OCHOBHOM
y TeOpeTHKOB, HaXOAMBIUHXCSl B CHJIYy CKJajaa MX HaTyphHl Ha
3HaYHUTe/]bHOM YZHaJeHHH OT 3KcrmepuMeHTa. [laxke MeXaHHKA
HelotoHa, yacTo TpakTyemass Kak onopa M HauGosee sipKoe
BOIJIOIlEHHe AeTeDMHHH3Ma, [OCTaBJAseT AaNeko He KeCcTKO
JIeTePMHHHUCTHYECKYI0 KapTHHY MeXaHHYeCKHX SBJeHHH, ec-
JI1 YYHTBHIBAIOTCS Hen30e:KHble NOTPelIHOCTH H3MepeHHH (CM.,
Hanpumep, [20], [21, wacts 2]).

ITpuseneHHble cooOpax<eHHs]  OTHOCHTEJNbHO MepMaHeHT-
HOCTeH MOC/AyXKaT HAM OTNpaBHOH TOYKOH 1J/s Bcero AaJb-
Hefilllero H3/0KeHHs. B ryaBe 2 Mpl Iiar 3a maroM mpocsenuM
JIOTHKY TOCTPOECHHMS HCXOZHBIX KOHLENUHHA TeopHH BeposAT-
HOcTefl, 3aHAB MpPH 3TOM, KaK yXKe yKa3blBaJochb B MpPeAHCJIO-
BHH, MO3HIHIO TOro, KTO, MPHMEHSS TEOPHIO BepOsSTHOCTeH
(B manbHelilneM A5l KpaTKOCTH Mbl GyneM Ha3nlBaThb €ro npH-
KJIaJHHKOM), 00fi3aH CPaBHHBAaTb  pe3yJbTaThl PacyeToB C
SKCNepHUMeHTa/IbHEIMH pe3ynbTaTaMH. ['71aBa 2, mo cyTH fena,
1 OyjeT H3/M0XKeHHeM aJbTeDHATHBBI METONY MaTeMaTHYeCKOH
CTaTHCTHKH, KOTOPOe 3aBepILUTCS B IjaBaxX 3 U 4 ero npsiMbiM
aHa/lH30M M BBIBOJAMH. B moc/efHuX ryaBax momyTHo o6CyK-
JAloTCsl HCTOPHYeCKHe KODHM MaTeMaTHYeCKOH CTaTHCTHKH.

Nnasa 2. MCXOOHbIE KOHLEMLMA .
NPUKNAOAHON TEOPMM BEPOATHOCTEM

CnyvualiHbIe BEJTHUYHHB H UX MOM e HT H. Hrak,
NycTb MPOBOJMTCA  CepHsl HCHBITAHHHA, 3aKMIOYAOIUXCA B
BOCIIPOH3BEJeHHH OJHHX H TeX Ke KOHTPOJIHPYEMBIX YC/IOBHH
sKcnepuMenTa U H B uamepeHnu HekoTopo¥t BesuuuHel X. [Ipe-
JIeJIbHO JIAKOHHYHBIH NPOTOKOJ CepHH TaKHX ORHOPOAHBIX HC-
NBITAHHA HMeeT BHJ KOHeYHOH YHCJOBOH MOC/JefoBaTe/b-
HOCTH

XN =X, X, .. X(@m), .., XN}



31ech H BCIONy Jatee MPHMEHSIOTCS Caeaylouiue o603HaYeHH S
s— HOMep ucnbitaHusa (caenys P. Musecy, mbl 6yzeM oToxKze-
CTBJSAATH B paMKaX TEOPHH BepOSITHOCTEHl HOMep HCIHITaHHS
¢ camuM HcrbTaHdeM); X (s) — 3HaueHHe BeauuuHHl X, uU3-
MEPEHHOH B HCMBITAHHH §; m B N — COOTBETCTBEHHO TeKyllee
(paccmatpuBaeMoe B JAAaHHBI MOMeHT) M oflliee KOJHYECTBO
NpoBeJieHHbIX HCIBITAaHUH.

ITycte 10 Mepe yBesquueHHs KonuyectBa m=1, N npose-
AeHHBLIX HCTLITAHHI Mul aHadusupyem mnpotokon { X ()}
¢ LeJbl0 MpeicKa3aTh 3HayeHne BeJHYHHBI X (s) B mpeAcTos-
meM (m--1)-M HCOBLITAHHH.

Xopolllo H3BeCTHO, YTO MONBITKH NpeACKa3biBATH HePelko
KOHUaloTCsl Heyjaueil: B mnoc/ienopaTedbHoctd {X (s)}1' 3a-
9acTylo He yJaeTcsl MOAMETHTb UeTKOH M NOATBEPKAAoLIeHCs
3aKOHOMEPHOCTH, Jaxe ecqH m BesJHKo. I[lpocTeHlin#i mMoucK
nepmaHeHTHocTH U—V ocyllecTB/ISIIOT B JAHHOH CHTyalHH
nyTeM mnepexoja OT HCXONHOA HempeiAcKa3yeMOH BeJMYHHBI
V=X (s) x «ropnuHoi» Bennuune V=V (m)=M,, [X], rae

Mm[X]=% 3 X(s), m=TN.
s=1

Bennuuny M,, [X], Kotopas, BooGlie roBops, Toxe Henpen-
CKa3yeMa, HAa3HIBAIOT IMAUPUHECKUM CPEOHUM CIydaHHOH Be-
Juduepl X (s) Ans cepuu M3 m ucnbrtaHud. IlepemenHast m
Hrpaer 31eCb poJb HOMepa HOBOTO — BTOPHYHOTO IO OTHO-
IIEHHIO K § — HCIMBITaHUsl, COCTOSILErO B H3MEPEHHH BeJHUYHHBI
M,, [X]. TIpoToKoa STHX BTOPHYHBHIX H3MepeHHH O06O3HAUMM
yepes {M, [X]}V. OGpamaem BHHManKe Ha TO, 4TO B 0603Ha-
yeHHAX HenpeiAckasyeMelx BequudnH X (s) u M, [X] y mac
BHIMHCAHB HOMEpPa COOTBETCTBYIOUHX HCMBITAHHHA, TaK Kak
B 9KCIIEPHMEHTe BCsiKas H3MepsieMass BeJHYHHA — M Mpel-
CKadyeMas H HempejicKasyemasi — MOSIBJSieTCS] HMEHHO Kak
(YyHKUOHS OT HOMepa HCIbITaHHS.

Kak N0Ka3bIBaeT aHa/u3 nocJenoBaTebHOCTeR
{M,[X]}Y , amnmpHueckoe cpefHee HempeackasyeMoH Be
anuuHel X () AoBosIbHO 4YacTo (XOoTs1 H He Bcerpal!) JeHCTBH-
TeJbHO OOHAPYXKHBAET JO/KHYIO YCTOHYHBOCTb B TOM CMBIC-
ne, uto pasbpoc 3HaueHuit M, [X] B KoHLe KOHIOB OLLYyTHMO
yMeHbIIaeTcsl M0 Mepe BO3pacTaHHsA m:

M_[X] ~M [X] npu N=m=m,, rtae N>m,. (1)
3necb M [X] — Hekoropasi KOHCTaHTa, & Mg — TO HaHMeHb-
Ilee KOJIMYECTBO MCMBbITAHHH, HAYMHAS C KOTOPOro, Mo MHEHHIO

10



HCCJIeloBaTe/Isl, Y¥Ke MOCTOSTHHO COGJII0NAN0Ch MPHOIHKEHHoe
paBeHcTBO (l1). OGruHQ mosyyaercsi, uto m. >1. Hanomuum,
uyto uepe3 N o6GosHaueHO oOllee KOJHYECTBO NPOBELEHHBIX
ucnbitanuit. Tunuubbit rpaguk sasucumoctd V (m)=M, [X]
npezcraBjeH Ha puc. 1. Jlna HarasgHocTH rpadHK H3o0paxkeH
B BHe JIOMaHOH.

Ipouenypst u3Mepenust kKoHcTautel M [X] nosxHer no
CBOEH CYIIHOCTH 3aKJ/I0YaThCsl B NPOBEJEHHH CpelHell ropu-
30HTA/IbHOM JIMHHH JJIsI «XBoCTa» JomaHo#t V (m)=M,[X],
YTO M MO0Ka3aHo Ha pucyHke. HasoBem nonoGHble mpouedypsl
cxemoui Yyorursrouwjerica cepuu, OTTEHSIA TO 06CTOSITENBCTBO, YTO
3llecb aHaJHM3HPYIOT KapTHHY NOBeleHHS YKa3aHHOH JIOMaHOH
npu Bo3pacranuu m ot 1 go N. B Takoro poja aHanuse, coG-
CTBEHHO, H COCTOHT BCSIKOE HCC/IeJoOBaHHEe YCTOHYHBOCTH SMIIH-
PHUECKOTO CpeJHEro.

Ecnn npubnuxentHoe papeHctso (1) cobmonanock B yxe
NPOBEJEHHEIX HCMBITAHHSX, TO JAOMYCTHMO IPENNONOKHTD,
YTO ¥ IPH Ja/NbHeHIIeM yAJUHEHHH CepHH OJHOPONHBIX UCMBITa-
Huit sHavenns M, [X] Gyayr 61u3Kn K Toil e KOHCTaHTe:

M [XI>=M [X] pns mobex m>N (u1u
B COKpailleHHOH 3amucu ym>N). 2)

Ilepexox B cxeme yAJMHHSOWIElCS CEPHH OT HEPMaHEHTHOCTH
(1), na6mopasueiicss Bo MHOTHX (N M ) NPOBENEHHBIX HCIB-
TaHHUAX, K MPOTHO3HPYeMoil mepMaHeHTHOCTH (2) mpeacTaB/sieT

4
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coGoff Pa3sHOBHAHOCTb SMIOHPHKO-HHAYKTHBHOrO 3aKJIOUeHHS
«Kak OblI0, Tak H OyZHeT».

Koncraura M [X], B6iu3u KoTopoli rpynmnuposauch 3Ha-
yennsi M, [X] K KOHLY CepHH NpOBeleHHbIX HCHBITAHHA H
KOTOPYIO NMpPHHHMAIOT B KayecTBe NpUOJMIKEHHOH OLEHKH 3Ha-
ueunit M, [X] na Gyaywee, Kak pa3 H sBJsieTCs, C TOYKH
8peHHsl NPHK/JIAJHHKA, TeM, YTO Ha3bIBAIOT MAMeMAMU1ecKum
oocudaruem caydaitHo Bemnuuubl X (s). Kopoue rosops, Ma-
TeMaTHYecKoe OXKHAaHHE — 3TO npozHosupyemas rpybas oleH-
Ka SMIHPHYECKOro CpeJIHero.

Bosee TouHast ouenHka Morsa Obl BBHIIVIIIETh KaK IPOTHO3

M XM [X])| <e, ym>N ©)

untepsana (M [X]—e, M [X]+e), B koTopoM, cyas mo Ha-
6.ronasiuiemMycst npu N=m=m, noBegeHuio JomaHoii V (m)=
=M,, [X], smavenns M [X], Buzumo, GyIyT ocTaBaTbcsl
u Bnpenb (cM. puc. 1). MurtepBanbHbie oneHkH THna (3) Ans
SMIHPHYECKOTO CPEJHEro BO3HHUKAIOT C HeH3GeXKHOCThIO, KakK
TOJIbKO MBITAIOTCS! NPHIATh SICHBIA CMbIC] NPHOIHKEHHBIM pa-
BeHcTBaM (1), (2) U BEIpaXKEHHIO «AOIKHAs YCTOHYHBOCTDbY.

YcToluHBOCTD 3MMOHPHYECKOTO CPEJHEro WM KAaKHX-1HOO
IPYTHX YCPeJHEHHBIX XapaKTepPHCTHK [POTOKOJAa H3MepeHHH
4acToO Ha3bIBAlOT CMAMUCMuMeckotl ycmod4usocmoto (pesyJbTa-
TOB H3MepeHHH). Mbl jnanee GyneM MOCTOSIHHO MOJIb30BaThCs
5THM YA0OHHIM OGILHM TepDMHHOM, yKasbiBasi, B clydyae Hano0-
HOCTH, 06 YCTOHYMBOCTH KaKHX MMEHHO YCpPeIHEeHHBIX Xapak-
TEPHCTUK HIET peyb.

[IpoBoxuTh Ha rsa3 cpesiolo npsamywo JauHuio V=M [X]
MOXHO Ha OJIHOM H TOM e rpaduKe HeCKOJbKO MO-Pa3HOMY.
CooTBeTCTBEHHO, MOXKHO [0-pa3HOMY peaJiu30BaTh  CXeMy
yAJHHsIOwWecs cepun B mporpammax s O9BM. HeonHosnau-
HOCTb B pe3y/ibTaTax TaKHX H3MepeHHH MaTeMaTHYeCKOro OxKH-
mauust M [X] He nomkHa ynuBasTh. Pe3y/bTaThl H3MepeHHS
J060# PH3HyeCKoll BEHYHHBI aGCOMIOTHO OAHO3HAYHBIMH, KaK
NpaBu/I0, He OGLIBAIOT.

Mel ¥ panee Gynem roBoputh 00 U3meperuy MaTeMaTUYeCKO-
ro OXHJAHHSA, OJHAKO STO BCEro JHILIb YAOOHOE COKpalleHHe:
OfepaTop MaTeMaTHYeCKOro OHAaHus M, B OT/IHYHE OT onepa-
Topa M,, SMIHPHYECKOro CpeJHEro, CHMBOJH3HPYET y Hac
He MPOCTO H3MepEeHHEe HJM BHIYHC/IEHHe, a TIV1aBHBIM 00pasoM
HCC/IelOBAaHHE CTaTHCTHYECKOH YCTOHYHBOCTH H Npo2HO3UPO-
éarue.

Marematnyeckoe oxupanne M [X] HaspiBaloT Takxe nep-
BbIM Haya/bHHIM MOMEHTOM cjydaiiHoii Bennunnel X (s). Ha
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npaxkTHKe onepatopamd M, wu M uyacto AeHCTBYIOT B OmHcaH-
HOM BEIIle CMBIC/IE H Ha nocneJJ,OBaTeJIbHocm Buaa {Xk(s)}r
un {X* ()7, e X (=X ()—M [X). Tem cambiM H3Me-
psiioT Hadagbhbie M [X*] u uentpaneubie M [X*] Momentst
k-ro mopsinka (aJas He CAHIIKOM GoJbLINX 3HaueHuit k>1).
Bce ckasanHoe 06 M [X] oTHocuTCs B CBOMX CylIeCTBEHHBIX
yepTax M K MOMEHTaM BBICIIHX MOPSAKOB.

Msl ofcyau/an TakKHe MpoLenypbl H3MepeHHs MaTeMaTHye-
CKOTO OXHJAHHS H MOMEHTOB BOOOIle, KOTOPHIE HMEHYIOT
CTaTHCTHYeCKHMH. Bclopy nanbllie HMeIOTCS B BHAY /M0A6KO
maxue npoyedypst. TIpuMeHHTEIbHO K HUM HeT HHKAKOTO CMBIC-
Jla TOBODHTb, HampuMep, O MaTeMaTHYeCKOM OXKHIAHHH WJIH
IHCTIePCHH Kaxc0o20 omOensHo20 M3MePeHHsI Cay4aiiHOH BesH-
yuHbl X (8); /MOGBIE MOMEHTHI YCPEIHEHHO XapaKTepH3YIOT BeCh

ATHHHBI 11potokoa {X (s)}1° 6 yerom. MoxHO cKas3aTh, 4TO
NpH CTATHCTHYECKOM MOAXOJEe B POJIH C/AYYaiHOH BeJHUHHEI BbI-
CTynmaer Bechb NMPOTOKOJ KaK efMHOE Ue]0e, HO He pe3y/bTar
KQXJOro OTHENbHOTO H3MEPEHHS.

HecraTuctuueckue e npouefyphl H3MepeHHs MaTeMaTH-
YeCKHX OXHJIaHHH, B YaCTHOCTH 3KCNEPTHHIE OLEHKH, HaBep-
Hoe, HeGecroJsie3Hbl, OJHAKO C TOUKH 3PEHHS] METPOJIOTHH OHH
BHITVISAAST HE OUYEHb CEPhe3HO.

Bonpoc 0 HaJHYHUHU CTATHCTHUYECKOH
YCTOHYHBOCTH BechMa aKTya/lleH B MNPHJIOXKEHHSX
Teopuu BeposiTHOcTell. O6GcynuM ero moppoGHee.

B JsuTepaType BCTpeyaloTCsl BHICKA3bIBAHHS THIA «ECJH HC-
MBITAHASL ONHOPOAHHI, TO CTATHCTHYeCKas YCTOHYHBOCTb Ha-
Jauuo». JlaHHOe BBICKAa3bIBAHHE MPOBePsieMO, OYEBHHO, JIHILIb
Toria, KOoria mofi OXHOPOAHOCTBIO HCIBITAHHHA MOAPa3yMeBaloOT
CTaGU/IBHOCTL KOHMpoaupyemvix ycaoBuil skcnepumenra. Ho
B 9TOM cJlyyae OHO, BooClle TroBOpS, JIOXKHO YXKe OTTOro, YTo
PAA CYLIeCTBEHHBIX (aKTOPOB MOXKET OKa3aThbCi He3aMeueH-
HpIM. Tak, onHaxnmel B JiaGopatopun . Pesepdopra pesynsb-
TaThl 9KCIIEPHMEHTa C HOBBHIM PaJHOaKTHBHBLIM BellleCTBOM (Te-
nepb OHO Ha3LIBAeTCS PAJOHOM) CTaJN QOPMEHHO XAaOTHYHBIMH,
XOTsl YC/JIOBHS 9KCIIepHMeHTa ObLIM TaKHMH Ke, KaK U paHblle.
HccnenoBatenn He cpasy gorafajuch, YTo HOBOE BELIECTBO —
ra3; Bce paHee OTKpHITHIE PaJHOAKTHBHEIE BellleCTBa ra3oo0-
pasHpIMH He ObIH. YC/IOBHS SKCNepHMeHTa ObLIH JAOMOJIHH-
TeNbHO padUHHPOBAHE (YCTPAHH/IH CKBO3HSKH, IepecTaau
no6JH30CTH KypPHTb H YHXaTb), H TOJBKO MOCJE STOTO CTaTH-
CTHYeCcKast YCTOHYHBOCTb BOCCTAHOBHJIACD.

Jlio6o#t ®KCrepHMEHTaTOp BCerja MOMET CTOJKHYTbCA B

13



cpoedl pabore ¢ NOAOOHBEIMH 3aMacKHPOBaHHEIMH GaKTopamH,
OCJIOKHSAIOIWUMH XKH3Hb., B cHay 9TOro o6bmeKTHBHOrO 06CTOS-
Te/IbCTBA MMEHHO BHIXOAHYIO XapaKTePHUCTHKY SKCIepuMeHTa —
Ha/lM4YKMe CTaTHCTHYECKOH YCTOHUYHBOCTH, a HE €ro BXOAHYIO Xa-
PAKTEPHCTHKY — NOCTOSTHCTBO KOHTPOJIHPYEMBbIX yC/IoBHHA U —
NPHXOAUTCS CYHTATh HAa MpPAaKTHKE OKOHYATEJbHBIM KPHTEPH-
eM JOCTATOYHOH OJHOPONHOCTH HcmbITaHHA. MHBIMH cloBaMy,
NPHXOMNTCS CUHTATh MPHEMJ/EMBIMH pas3Be UTO HHBEPCHLIE Bbl-
CKa3blBaHHUS THNA «eCJH CTaTHCTHYeCKasl YCTOHYHBOCTh HaJH-
L0, TO HCMBITAHHS OXHOPORHLD.

Jonyiuenne o JOMIKHOH CTATHCTHYECKOA yCTOHYHBOCTH MPH-
HaJ/IeXKHT K TeM HCXOJHBIM HHTYHTHBHBIM NOCHIIKAM, KOTOpHIe
MOMPOCTY Yy2Ke He M3 Yero BHIBOAHTb CTPOTO JIOTHYECKH HJIH Ma-
temaTnueckd., HaunGosee yGenurenbHO OGOCHOBBIBATH 3Ty [O-
CBHJIKY MOXHO TOJbKO YHCTO 9MIHPHUECKH — C IIOMOILbIO
SMIMHpPHYECKOH HHAYKIIHH.

Ha npakThke HoBosbHO yacto moaaraior M [X]=M ,[X],

npeHebperas aHau3oM nocesoBatenbHoctd {M,[X1}Y. Ta-
Kas YNpOLUIEHHAas TNpPOLEaypPa H3MEPEeHHSl MaTeMaTHYeCKOro
OXHJaHHs, KOTOPYIO Mbl Ha3oBeM cxemod ¢huxcuposantol ce-
puu, SIBJISETCS OTCTYIJIEHHEM OT MJEH SMMHPHYECKOH HHIYK-
MK U 03HAY3eT OTKAa3 OT HCC/IENOBAHHS CTaTHCTHUECKOA yCTOH-
unBocTH. CxeMa (DHKCHPOBAHHOH CEPHH JIOCTABHT ONpee/eH-
Hoe 3Hauenne M [X] u Torza, xorma paccMoTpeHue BceH mo-

caenoBarensHocTd {Mpu[X1)Y He BEABHIO 6b MOMKHOM cTa-
THCTHYeCKOH ycro#tumBoctu (1), Hampumep, Toraa, kKorja Jo-
manas V (m)=Mp[X] HeyK/IOHHO MOXHHMaeTcsi C POCTOM M
(MOHOTOHHBIH TpeHL).

Mbui cefiuac BepHy/nHCh K TOMY, YTO JOJIKHAas CTaTHCTHYe-
cKas ycrofiuuBocTb (1) Habmonaercs He Bcerda, Jlaxke ecqau
cepusi MPOBeNeHHHIX HCObITAaHWH OBl1a AJHHHOH; OTBET Ha
BOMpPOC O HAaJHYHH CTATHCTHYECKOH yCTOHYHBOCTH MOXeET OHITh
KaK [0JIOXKHTENbHBIM, TaK H OTpHLATeJNbHbIM. [IpH oTCyTCTBHH
JNOJDKHOH cTaTHCTHYecKoH ycrofiunBoctd (1) HeT ocHoBaHHH
oleHHBaTh 3HayeHuss Mpp[X] ¢ nmomolpio OAHON KOHCTAHTHI
M [X]. 310 o3HauaeT, 4TO B JAHHOH CHTyaUUH NMOHSATHE MaTe-
MaTHYeCKOTro OXHJAAHHS HenmpuMeHHMO. TaKuM o6pasoMm, Bo-
0poC O HaJUYHH CTATHCTHYECKOR YCTOHUMBOCTH BIMOJIHE Pe30OH-
HO CTaBUTb U B c/efymwoileld Gojee ocTpol opme: MPUMEHHMO
JIM K JaHHO® cJAyyadHOH BeJHUYHHE MOHATHE MAaTeMaTH4eCKOro
oXuiaHusA? B obleM ciyyae peyb MOAET O MPHUMEHHMOCTH H
JIpYrHuX, 6oJiee C/IO¥KHEIX TEOPETHKO-BEPOSITHOCTHEIX MOHATHH,
CJIOBOM, O CaMoii INPUMEHHMOCTH TEOPHH BepOsATHOCTeH K pac-
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CMaTPHBaeMbIM  KOHKPETHBIM  HempeicKa3yeMbIM  BeJHYH-
HaM.

[lonmyTHO 3ameTHM, YTO B OGHIYHOM PYCCKOM fi3bIKe H B (u-
JIOCOCKOM JIEKCHKOHE CJIOBO «CJY4YailHOCTB» OYeHb JaBHO H
OYeHb IIHPOKO yrnoTpebisiercs 115 o603HaueHust Helpelckasye-
MOCTH KaK TaKoBOH, 6e3 06g3aTesqlbHOH CBSI3H C TeopHell Be-
postHocTeld. C/IOBO «CIyYaHHOCTBY B JAHHOM ILHPOKOM CMBIC-
Jie NPOYHO BOLLIO B 06HX0J, BooOlle 33700 IO TOro, KaK Teo-
pHSl  BepOATHOCTEH CTala CKOJbKO-HHOYAb H3BeCTHOH 3a
npejesamMH y3Koro Kpyra MaTeMaTHKOB; M0 BCelt BHIMMOCTH,
OHO YKOPEHMJIOCh Jlaxe JI0 TOSIBJIEeHHSA CJI0Ba «Henpenckasye-
Moctb».  [IpupepxuBasicb oOLeNHTEPATypHBIX HOPM, MbI
TOJBKO YTO NPHMEHSJIH CJOBOCOYETAaHHE «CjyyaifHas BeHYH-
Ha» B KayecTBe TOYHOTO CHHOHHMA CJOBOCOYETAHHS «Hempen-
CKasyeMmasi BeJHYHHA».

Mexny TeM MaTeMaTHKH CTa/ld NOCTOSIHHO HA3BIBAaThH CJY-
YafiHOH BeJHYHHOH (QYHKUHIO, H3MEePHMYIO OTHOCHTENbHO HOp-
MHPOBaHHON Mephl (cM., Hanpumep, [8]). Takas «ysypnauus»
oOLIeIHTepaTyPHLIX  CJIOB AJIs8 0603HAUYeHHS! YHCTO MareMaTH-
YeCKHX OGDBEKTOB MOPOAHJIA B JAHHOM C/lydyae 3HAYHUTEJNbHYIO
NyTaHHIY, NPHYEM cpa3y B JBYX Pa3/HUHBIX acleKTax: ¢ Of-
HOH CTOPOHBI, MHOTHM CTajl0 KasaTbcsl, OyATO Jo6as cayyafi-
HOCTh, T. €. HenpelcKa3yeMoCTb MOxKeT OHThb YCHelHO Onu-
caHa B TEOPETHKO-BEPOSITHOCTHBIX TEePMHHaxX, a Cc JApyro#, —
Yy MHOTHX cO3/1a/]10Ch BheyaTJieHHe, UTO TeopHsl BepOSTHOCTeH
opraHuyeckd NPHMEHHMA TOJMBLKO K HenpejcKa3yeMBIM BeJH-
YHHaM.

JeficTBuTeNIbHO, TOJ BJAHSHHEM MaTeMaTHYeCKOR JuTepa-
TYpHl B HH)KEHEPHBIX H €CTeCTBEHHOHAy4YHBIX HHTepHpeTalHusiXx
TEOPHH BEPOSITHOCTEH MNOA cJy4yailHOH BeJHYHHOH  Hepeako
CTaJH nojpasyMeBaTb TOABKO TaKyl0 HempejicKa3yeMmylo Be-
JIMYHHY, KOTOpasi JAEMOHCTPHUPYET CTATHCTHYECKYI0 YCTOHYH-
BOCTb H MOTOMY MNPHHAJJEXKUT K cdepe cepbe3HLIX MpHMeHe-
Hull Teopuu BeposiTHocTeli. Boisee Toro, cielys MaTeMaTHKaM,
MoJ, C1y4adHoH BeJMYHHOH 3/leCh CTajH MOApa3yMeBaTh HMeH-
HO TaKylo HelpelcKa3yeMylo BeIHYHHY, K KOTOPOH NPHMEHHMO
caMoe CJIOXKHOe MOHSTHE NPUKJIAJHOH TeOpHH BeposTHOCTEH —
TNOHSITHE pacnpefiesieHHss  BeposiTHocTeH. OnHako 3Ty Y3Ko
CHeHHaIbHYI0O HHTEpPNpeTalHio CJIOBOCOUETAHHSl «C/ydaliHas
BeJIMYHHA»  MPOAOKAIOT BoJeli-HeBosei MyTaTb C €ro
IIHPOKHM OOLLe/HTEPATyPHBIM CMBICJIOM, NOCKOJIbKY IOC/TIel-
HHUH, KaK H BCSKOoe S3BIKOBOE sIBJIeHHe, YNPasAHHUTb HE TaK-TO
npocto. Bor n BosHHKaer y uuTaTesefl JUTepaTypHl IO MpH-
KJaJIHOH TeOPHH BepPOSITHOCTeHl W MaTeMaTHUYeCKOH CTaTHCTHKe
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(8 ocoGeHHOCTH y HAaYMHAIOMHUX) WIIO3HS TOTO, YTO 3TH JHC-
LMIVIHHLL TIPHMEHHMBI KO BceM Ge3 HCKJ/IIOYeHHS CyYaitHbIM —
B IIHPOKOM CMEIC/]e, T. €. HenpeacKa3yeMbIM — BeJHYHHAM.
H, rtakum ofpas3oM, BaxkHefmu#i Bompoc 06 3MOHPHYECKOM
OGOCHOBAHHH TPUMEHHMOCTH TeOPETHKO-BEPOSITHOCTHBIX I10-
HATHH K paccMaTPHBAaeMbIM KOHKDETHBIM HempencKasyeMbiM
BE/IMYHHAM TMOPOIO IOJNHOCTBIO BBEIMAJaeT M3 M0JS 3PeHHS.

C apyrofi CTOPOHBI, YHTaTe/b, MOCTOSTHHO HATa/JKHUBAsCh B
MareMaTHYeCKHX TeKCTax Ha CJI0BOCOUETaHHE «CJyyaiiHas Be-
JIMYMHa», HauMHaeT JyMaTb, YTO MaTeMaTHYeCKHE MpelJoKe-
HUSI TEOPHH BepOSITHOCTeH KaK-TO HEMOCPeACTBEHHO OTHOCHT-
¢ K HenpeicKa3yeMEIM BeJIHUHHAM, a TO M ToJbKO K HUM. Ha
caMoM Jejie 3TH MpPelJOXKeHHSI SBASIOTCH OOBIYHBIMH MaTeMa-
THYeCKHMMHU TeopeMaMH, OTHOCSIUHMMHCS K CaMbIM OGHIYHBIM
(GyHKIHAM H He HMEIOLUMH HH MaJeiero (opMaJpHO-JOTH-
YeCKOTo OTHOLUEHHS K HempeAcKa3yeMbIM BeJHYHHAM H BooOlue
K OObIIEeHHOMY MOHATHIO H (umocodcKoll KaTeropu «caydai-
HOCTb».

DroT BTOpPO#A acmeKT MyTaHHIH JaeT B KOHEUHOM CYETE TOT
XKe OCHOBHOH 3((eKT, 4To M MepBHIii: y NPHKIAAHHKA MPUTYI-
JIIETCS. UYBCTBO JIMYHOA OTBETCTBEHHOCTH 3a NMPHMEHEHHE Teo-
PeTUKO-BEPOATHOCTHBIX MOHATHA M NpefJIoXKeHHH K paccmar-
pHBaeMbIM KOHKDEeTHBIM HenpeicKadyeMbM BesquuuHam. [Ipo-
6JeMy mepeBoJa MaTeMaTHYECKHX MpeLJoXKeHUH TeOpHH Be-
POSITHOCTEH Ha SI3LIK SKCIEPHMEHTA MbI ellle 3aTPOHEM HHXKe.
Bno6aBok 3TOT BTOPOH acmekT 3aTpyAHSET MOHHMaHHE TOTrO,
YTO MPH MOJENHPOBAHHUH CAYYaHHHIX BETHYHH — ObITh MOXKET,
B OTJIHYHE OT MPSMOr0 HX BOCHPOH3BENEHHS — HeoGXOJHMO
MaKCHMaJbHO YCTPaHATh BCSKHH 3/EeMEHT CJy4allHOCTH, TOY-
Hee, HempeaCKa3yeMOCTH. Takaf MeTpOJIOTHYECKH JKecTKas
yCTaHOBKa mpejcTaBnasier cofofl mpsMoe cieacTBue H3 dyHAa-
MeHTa/bHeHIlero ecTeCTBEHHOHAYYHOrO TPeGOBAHHSI BOCHPOH3-
BOJAMMOCTH MNYOJHKYEeMOro pesyJibTara.

B nocnennee Bpemsi 1/ 0603HaYEHHsT HeNpPeACKa3yeMOCTH,
BooOllle TOBOpsl, He BIHCHIBaIOlleficA B pPaMKH TEODETHKO-Be-
POATHOCTHBIX MOHATHH, CTaJH YNOTPeGIsSiTh TEPMUH «Heonpesie-
JieHHOCTb» (cM., Hanpumep, [8, c. 145]). K coxanenuio, 310
BpSJ I YCTPaHHT BHILLIeO3HaUeHHYIO nmyTaHuny. M6o ecin non
CIy4aflHOCTBIO MOApa3yMeBaThb TOJBKO HempeacKa3yeMocTh,
COMPOBOXKAIOLLYIOCST CTATHCTHYECKOH YCTOHYHBOCTBIO H, CTa-
JI0 GBITh, BCEpBbE3 CBIUCHIBAIOLLYIOCS» B TEOPHIO BepOSITHOCTEH,
TO HESCHO, KaK TOJKOBaTh ymnoTpeGHTE/]bHOe CIOBOCOYETaHHe
«Hec/yyaiHasi BeJIMUMHA»: TO JIH 3TO NpeicKasyemas, JeTep-
MHHHMDOBaHHasl BeJMYHHA, TO JIH, Hao0OpOT, BeJHUYHHA CTOJb
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HerpeJcKasyeMmasi, 4TO CTaTHCTHYECKOH YCTOHUHBOCTH HeT H
TeopHsl BepOSATHOCTed 3Jlech HeNpHMeHHMA.

HasepHo, Gbl1o Obl XOpOLIO YCJIOBHTLCS BHIIEJSITH BeJIH-
YHHbl, K KOTOPHIM NPHMEHHMAa TeOPHUS BepOATHOCTeH, KaKHM-
HHOYAb CrenHaJU3HPOBaHHBEIM SITHTETOM, He Harpy»KeHHbIM
OOLIIEHHBIMH ACCOLMALMSIMH M HE OTTEHSIOIHM BOBCce Heols-
3aTesbHOE CBOfICTBO HenpenckasyeMocTH. Hampumep, MoxHO
FOBOPHTb O CTOXAaCTHYECKHX WJIH BEPOSTHOCTHBIX BelHYMHAX,
4TO 324aCTYiO H fesiaeTcHl.

Bo usbexxaHHe cMelleHHs aKIEHTOB MBI cefiuac moAyepK-
HeM, YTO O CTATHCTHYECKOH YCTOHYHMBOCTH BIIOJIHE JOMYCTHMO
FOBOPHTb M MPHMEHHTE/IBHO K Hec/Ty4YaHhHbIM, T. €. XOpOLIO
npeincKasyeMeM BeauquHaM. Benb HHYTO B NpHHIUIE He 3a-
npelllaeT paccMaTPUBATh SMIHPHUYECKOe CpejfHee, NOMYCTHM
nepHOANYeCKO! BeMUYHHH X (S), paBHOH HYJIIO NMPH YETHBIX 8
M eIHHHIE — NPH HeyeTHHIX. J[pyroe neno, YyTo Ha MpaKTHKe
K HCCTeJOBAHHIO CTATHCTHYECKOH YCTOHYHBOCTH OOBIYHO MpH-
CTyNaioT TOJbKO Moc/e TOro, Kak y6ensatcsl B cBoeHl HecnocoS-
HOCTH Npe/cKaswiBath BedHuHHY X (s) TouHo. Takoél mouck
[IeDMAHEHTHOCTH, OCYIUECTB/ASIEMEIA 10 MPHHLOHNY «/Iyylle
NPOrHO3UPOBaTh YTO-HHUOYAb, UYeM HHYEro», Mbl H ONHCAJIH Bbl-
me. Mexay TeM Jierko npeacTaBHTh cefGe CHTyauuio, Koriaa
OTPaHHYHBAIOTCS HCCIEJOBaHHEM TOJbKO CTAaTHCTHYECKOH yc-
TOHYHBOCTH, HECMOTPS Ha TO, YTO eCThb NMPHHIHMNHAJNbHAA HJIH
Jlaxke peajbHasi BO3MOXHOCTb TOYHO NPENCKa3blBaTh H CaMylo
BennunHy X (s). ITosyueHwe TOYHOrO MpPOrHO3a MOXKET OKa-
3aThCs CJAHILIKOM JOPOTHM, a TO M MONPOCTY HEHYXKHBIM Je/IOM.

CrepoBaTenbHO, HempeicKa3yeMoCTb BeJHYHH OTHIONb He
sBasieTcsl 00si3aTe/IbHEIM YCJIOBHEM TNPHMEHHMOCTH K HHM
TeOpHH BeposiTHocTell. BaxkHo, uToObl BesinunHa X (s) usmeps-
Jlach MHOTOKPAaTHO — B JIIHHHOH CepHH HCAHITAaHHH H IEeMOHCT-
pHpoBasa CTAaTHCTHYECKYIO yCToiyHBocTb. IlosTOMy 06a KOH-
KYDHDYIOLHX SOHTeTa — «Helpejckasyemasy H «cayyai-
Hasi» — B [IPUMeHeHUH K BesinuuHe X (S) Mbl GyZeM jaJjiee ony-
CKaTb BCIONy, TZle OHH [MPENCTaBJSIOTCS He OTHOCSALUMHCH
K meny. A rtak Gymer moutu Bcerna.

TepMuHO/IOTHYECKHE BONPOCH], IOHSATHO, HE OTHOCATCS K
HauboJ/iee BaKHBIM. K Bce e si3blk — He 0e300MiHasi Bellb
laxe B Hayke. HeynauHble TepMHHBI H BhIpaXeHHs, Ka3a/1oCh
6bl, 1aBHO OGpPETILHE Y3KO ClelHAaJNbHBEIA CMBICJ, MOTYT HCIMOA-
BOJIb Je)OpPMHPOBATh BOCIHPHSITHE H OLEHKY TOrO HJIH HHOTO
Hay4YHOTO HcC/enoBaHusi. B yueGHuke [8], Hanmpumep, ykasa-
HO, 4TO Ha3BaHHE «TeOPHS Wrp» HM3BECTHOH MaTeMaTHyecKoH
AMCHHUIJIMHBL OCTABJSET KeMaTh Jyyllero, NOCKOJbKY Ha ca-
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MOM Jlesie 3[ieCh H3Y4YaloT HeuTo He OYeHb NoXOoXee Ha MITH B
OOBIYHBIX CMBIC/IAX 3TOrO IIHPOKO YNOTPeGIsIolerocs CJOEa.
Buaumo, Jsydire Obino Gbl OCTaHOBHTBCS Ha MeHee Harpyxkel-
HOM acCOUHaLHSMH CHenHaIH3HPOBAHHOM TEPMHHE, CKaXeM,
Ha BCTpeyawlleMcst B TeXHHYECKOH JiHTepaType Ha3BaHHH
«TeopHs MaTPHYHBIX Hrp». IlepeyeHb He coBceM YINOGHEIX Tep-
MHHOB MOXHO OblIO Obl NPONOJKHTE. TaK, Ha3BaHHE «NJAaHH-
poBaHHME SKCHepHMeHTa» MpeLCTaBJseTcs, NOXKalyH, uepec-
4yp IUHPOKHM H CJHILIKOM MHOro 0o6elllaloll UM AJ1s1 TOH J0BOJb-
HO cnenudHyeckodl AUCHHUMJIMHBEL, 33 KOTOPOH OHO 3aKpemnk-
Jock, O6Gpasusl TepMUHOB, CBOGOJHBIX OT MEIIAMIIHX acCOLHa-
oy, JalOT HaMm, K NpPHMepy, MaTeMaTHYeCKHil TepMHH «Map-
THHrajg» (B MPOILIOM — HCKJIOYHTEJNbHO 3JeMEeHT YIpsikKH)
HIH (pU3NYECKHH TepMHH «KBapK» (BooOlle 3arajgouHoe coye-
TaHHe 3BYKOB).

B cBs3u ¢ npennpHHATHIM o6CYyXAEHHEM SI3BIKOBBIX BOIPO-
COB 3]leCh Ke KOCHeMcsl H OOBLIYHBIX IJ/1S1 JIHTepaTyphl Mo Mare-
MaTHYeCKOH CTaTHCTHKE BHIpaXKeHHH THNA «3MIHPHUYECKOE
cpenHee — 3TO NpPHO/IHKEHHAsl OLEHKA MaTeMaTHYECKOTO OXI-
nauus». [Tono6GHEIE BHIpaXKeHHsI pacno/aramT K TOMY, YTOObI
CYuTaTh NPHMEHHMOCTb MOHSITHS MaTeMaTHYECKOTO OXHIaHHS
camo co60H pasyMmelollefCss WJH, APYTHMH CJIOBaMH, CUHTaTh
MaTeMaTHYeCKOe OXXHJaHHe KaK Obl HelpeMeHHO OOBEKTHBHO
CYHIeCTBYIOUIUM. Mex1y TeM, C TOYKU 3peHHS] NPHKIAJHHKA,
Hau6osee OOBEKTHBHO CYLIECTBYIOT HMEHHO SMIIHDHUYECKHe
cpelHHe, H3MepeHHble B OOBEKTHBHO IOCTaBJEHHBIX IKCHepH-
MeHTax. MaremaTuyeckoe OXXHAaHHE KaK ¢u3Hueckas, T. e.
H3MepsieMasi BeJHUHHA [OSIBJSETCS HECKOJbKO [03Xe Kak
Gosiee cyObeKTHBHasi NPHO/IMMKEHHasl OLEHKAa STHX SMOUPHU-
YecKHX CpefHHX B NpOLLJIOM, a IvaBHoe — B GyAaywem. [Ipu-
ueM MOSIBJISETCS He BCerja, a B wjeaJe JIMIIb TOTAA, Korja C
JIOCTaTOYHBIM MpPaBONOJO6HeM YCTaHOBJEeHAa H IPOTHO3HpY-
eTC CTaTHCTHYeCKast YCTOHYHBOCTD.

Takum o6pa3om, Hanuyue CTATHCTHYECKOH YCTOHYHBOCTH
(B uyacTtHoctH, ycToHuuBocTH (l) SMOIHPHYECKOTO CpelHero)
B MPOBEJEHHBIX HCMBHITAHHAX, KaK M Hajaudue JoGofl Apyroi
nepmaHentHoctd U—V, K coxaseHHIO, HE BBITeKaeT C He-
NPEJIOXKHOCTBIO H3 CTalH/IBHOCTH KOHTPOJIMPYEMBIX YCJIOBHH
SKcrnepHMeHTa. BMecTe ¢ TeM Bech ONBIT eCTeCTBEHHBIX HayK
FOKa3bIBaeT, YTO AJI51 MOBBLILIEHHsS] BOCMPOH3BOAUMOCTH pe3yJibs
Tata HeoOXOAMMO oO0ecreynBaTb CTaGHJbHOCTL MaKCHMAaJbHO
BO3MOJKHOTO YHCJIA YCJOBHH SKCIepHMeHTa, HHaue K HeH36exKs
HOMY pacceMBaHMIO pe3yJ/bTaTa J00aBHTbCS ellle M BKJal,
00yCJIOB/IeHHBIH  HepSIIHBOCThIO. KICKyccTBeHHOe BHeCceHH@
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HenpenCcKa3yeMOCTH B 39KCIIEPHMEHT, OCYIIeCTBJsieMOe MpH
TaK Ha3bLIBAEMOH paHJOMH3allMH, a TaKXe NPH cly4alHOM Mo-
HCKe SKCTPEMyMa H B HEKOTODBIX BBLIYHCJIEHHAX 10 METOLY
Monre-Kapso, O6pocaer, Hano AymaTh, YPe3MepHO CMeJIbIH
BBI30B €CTeCTBEHHOHAayYHOH TpajuIlHH.

Yto xe Kacaercsi npoeHo3@ CTaTHCTHYECKOH YCTOHYHBOCTH
(Hanpumep, nmporHo3a (2)), To OH He fIBJAETCS HENPEJOKHbIM
C/leICTBHEM HH H3 CTaOU/IBHOCTH KOHTPOJNHPYEMBIX YCJIOBHH
SKCMepHMeHTa, HH JAaxe M3 CTaTHCTHYECKOH YCTOMYHBOCTH B
yKe nposedexHbix UCTBITAHHUSIX: GyAyllee ecTb Gynymee. Ilo-
BTOPHM, YTO 3JIeCb HMEET MECTO SMIHPHKO-HHAYyKTHBHOE 3a-
KJIOUeHHe «Kak 6bL10, TakK U 6yneT». B cooTBeTCTBHH C oOlueH
uleell SMOMPHYECKOH HMHAYKUMH NPOTHO3 (2) BHINVIAAHT TeM
npaBronofobHell, yeM J/MHHHee Obln cyabo KoseGaBLIHACA
«xBocT» JiomaHo#t V (m)=M,, [X]. Cxema yauHsoweics
cepud npu N >m. ectecTBeHHBHIM 00pasoM BOIJIOLLAET 3TY
(GYHIAMEHTaJNbHYIO Ml MHO20KPamHoL TPOBEPKH SKCIEepH-
MeHTa/NbHOTO pe3yJibTarta.

BeposTHOCTh cCOOGHTHA. [IpoBoas HcnbiTaHus
s=1, m, VHOTJA HHTEPECYIOTCS JHIUb TeM, NPOHUCXOAHT HJIH
He MPOHUCXOAUT MPH OMNpeNeNeHHBIX KOHTPOJHPYEMBIX YCJIO-
BusiX sKkcrnepuMeHTa U HekoTopoe cobbiTHe A. MOXHO CYUHTaTBh,
YTO B MOJOOHBIX CHTyalHiX B KaX/JOM HCIBITAHHH H3MepSAIoT
JBOUYHYIO BeqHuuHY X 4(s), KOTopyi ynoGHO MoJaraTb paB-
Ho# 1, ecam coGpiTe A B HCOBITAHHH S HACTYMMJIO, H DaBHOH
0 — B mpoTuBHOM ciydyae. ByneM HasbiBaTh BesqHuHHY X 4(S)
unduxamopom coGhitist A, a mocnenoBatenbnocTb {X 4(s)}—
npomoxosom-urOuxamopom. IlpumMeHHTeNbHO K HHAHKATOpam
MOBTOPHM BKpaTle Bce, 4TO ObLIO ‘CKa3aHo o BelHyuHax X (s)
ofluero BHAA.

Ecnu unankatop X,(s) He mojmaercss TOYHOMY MpejcKa-
3aHHIO, TO B IOUCKAX MePMAaHEHTHOCTH YacTO MNepPexXofsiT OT
3TOH HCXOAHOH HempejCKasyeMOH BeJHYHHBI K SMIHPHYECKO-
my cpexHemy M, [X, ], KoTopoe 0603HAYalOT CHMBOJIAMH TH-
na o,,(A) u HasbIBAIOT (OTHOCHTENBHOMN) uacmomoti cobbimus A
B CEPUM U3 /1 UCIBITAHHHA. DTO Ha3BaHHe 0GYC/IOBJEHO TEM, YTO
B COOTBETCTBHH C OMpejesieHHeM HHAUKaToOpa SMIHPHYECKOe
cpennee M, [X, ] oxaseiBaercsi paBHBIM OTHOLUEHHIO KOJIH-
yeCcTBa TeX MCMBITAHHH, B KOTOPHIX HacTymajlo coObiTHe A,
K oflemMy HX KOJIHYecTBY .

O6paTuM BHHMaHHe Ha TO, YTO COOBITHE MOJHOCTBIO Ipej-
CTaB/JEHO 3JleCb CBOHM HHIHMKAaTOpOM; cobbiTHe A HAasHIBAIOT
cnryvafiHbiM (B JIIOGOM — IIHPOKOM HJIH Y3KOM CMBIC/IE), eC/IH
cilyvaiiHa BequunHa X 4(s). CioBOM, B parkax NpHKJIALHOHR
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TEOPHH BEPOSITHOCTeH cJyyaliHble COOBITHS SIBJSIIOTCS HE 4eM
MHBEIM, KaK BeCbMa cneuH(dHYeCKOH Pa3sHOBHAHOCTHIO CJydai-
HBIX BeJHYHH,

Jlns McclefioBaHHS YCTOMYHBOCTH 4acTOTH ®,,(A) Heo6-
XOIHMO NPHOETHYTh K SMIHPHYECKOH MHAYKIHH B dopme cxe-
MBI YAJHHsOWeACS cepuH. B ciyuae oGHapy:KeHHS HOINKHOM
YCTOHYHBOCTH 4acTOTHl MOXKHO H3MePUTh MaTeMaTHYeCcKoe
oxunanne M [X,], masbiBaeMoe B JaHHO# OGCTaHOBKe (cTa-
THCTHYECKOH) eepoamuocmeto P (A) cobuituss A. C TOuKH 3pe-
HUSl MpPHK/IajHHKaA, BeposTHoCTh P (A) — 310 NporHosupye-
Masl I0/1s1 TeX UCNBITaHH# B HX IVIHHHOH CepHH, B KOTOPBLIX CO-
6uitne A Hactynut. Kopoye roBopsi, BepOSITHOCTb — 3TO
nporHosupyemMas rpy6asi olleHKa yactoThl A5 m > 1. [Toguepk-
HeM, YTO BePOSITHOCTb, KaK M MaTeMaTHYeCKOe OXKHIaHHE BO-
oflle, CTOMT BCepbe3 BBOAHTb B HIPY TOJbKO TOrAa, KOraa
BOIIPOC O HAJ/IHYHM CTAaTHCTHYECKOH YCTOHYHMBOCTH pelleH Mo-
JIOXHTENbHO. $ICHO, 4YTO CTATHCTHYECKYIO BepOSTHOCTb He
sanpelleHo H3MepATb U A/ NMpelcKazyeMoro coObITHA. BaxHo,
4TOOBl B Ha/MUHU Gbla JAJHHHAS CEPHSl HCIBITAHHH.

Ha npakTuke yacto orpaHHYHBAOTCSA CXeMOH (GUKCHPOBAH-
HOH cepuW, OTKa3biBasCh OT aHa/JH3a M[OC/AEeN0BATENbHOCTH
{0,(A)}Y un nonaras P (A)~wy(A). Tem caMbM OTKa3bl-

BAlOTCA OT HCCJeJlOBaHHAI CTAaTHCTHYECKOH YCTOMYHBOCTH.

CraTucTHYecKast BepOSITHOCTb YCPEIHEHHO XapaKTepH3yeT
BCIO IJIMHHYIO CEPHIO pacCMaTPHBaeMbIX HCMBITAHHH B LIEJOM.
Ecan peub uper o craTHCTHYECKOH BepOSITHOCTH, MOJHOCTbIO
JIMILIEHO CMbIC/Ia TOBOPHTb O BEPOSITHOCTH HACTYMJEHHs COObI-
THS1 B KaX/OM OTIeNbHOM HenbiTaHHH. Jlo/12KHasi YCTOHYHBOCTD
4acToTHl, KaK M J0GoH Npyrofi BHA CTaTHCTHYeCKOH yCTOHYH-
BOCTH, K COXKaJIeHHIO, He BBITEKaeT C HeNpesoXXHOCTBIO H3
CTa0HJIBHOCTH KOHTPOJIHDYEMBIX YCJOBHH 3KCIepHMEHTa.

OcTaHOBUMCSl Ha BepOSITHOCTAX PefKHX cOGbLITHH, Xapak-
TepHBIX, Hanpumep, Asl npobaeMbl HagexxHoctH. Ecan P (A)~
~10~" , To 3TO 03HauaerT, yTo coObITHe A HacTymaeT B CpejHeM
oIMH pa3 Ha 10" ucneitaHufl. {11 U3MepeHHS BepPOSITHOCTH
Kakoro Obl TO HH OBbLIO COGHITHS, OUEBHJHO, HEOGXOAHUMO MpPO-
BeCTH HACTOJIbKO MHOTO HCHBITaHHH, 4TOOGBl 9TO COGBITHE Ha-
CTYNMWIO He OA4HH, a HecKosbKo pa3. CienoBaresbHo, AS H3-
MepeHHs BeposiTHOCTH mopsinka 10~" Heo6XomuMo MpPOBECTH
nopsaka 10"*! wucnerTaHui.

ATH npocThie cOOOpPaXeHHST MOXKHO HECKOJbKO YTOYHHTD,
06paTHBILKCh K CXeMe Y/HHSIOWEHCS CEeDHH H YUHTHIBAsA MPHs
MepHBI BHA 3aBucuMoctH V (m)=w,,(A) A1 penkoro coOble
T A (cMm. puc. 2). OGo3HauuM yepe3 s, HOMEep HCMBITAHHSA,
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B KOTOPOM cOGbITHe A HACTYNHU/IO B JAHHOH CEPHUM HCIIbITa-

uuit s=1, N B k-it pa3. [Ipu nepexone or m=s,—1 K m=s
yacToTa MEHSIeTCl OT 3HaueHHd o, —;(A4)=(k—1)/(s,—1)
Io 3HaueHusi o, (A)=k/s,, ecnu cumrath, uto cobbitHe A

ABaXKIbl MOAPAA HUKOrZA He HacTynaso. OTHOCHTE/NBHBIA CKa-
YOK YacTOThl IPHU TaKOM NEepPeXxofie paBeH

(osk (A) - wsk—l (A) Sp— k

o, (4) T, —DE -

5 (k) =

Ilns penkux coObITHi s, > k U, cTajo Gbith, § (k)~1/k, TaKk uto
ToNbKO A5l K=>10 ckauku Ha rpaduke V (m) Moryr wumerb
OTHOCHTEJIbHYIO BeJNMYHHY, MeHbluyio, uyeM 10 %. 3Hauur,
TOJbKO 111 k>10 cpenusis npsivast quHua V=P (A) moxer
anmnpoKCUMHPOBAaTh 3aBUCHMOCTb V (1) ¢ TOUHOCTBIO MOPSiKa
5 %, noBombHO 4YacTo (UrypuUpyOLIell B MPUKIAAHBIX pac-
yeraXx. Mbl mpuXoAuM K oleHKe HeOOXOAMMOro KOJIHYeCTBa
HCIBITAHHH, YyXKe MOJY4YEeHHOH BhILIE.

B kauecTBe pe3yJsbTaTOB pacyeTa B TeODH# HANEXKHOCTH
1ojyac BLICTYMAIOT BEPOSITHOCTH, OT/IMYAIOLINECS OT €JIMHHLBI
JIMLIb HayMHas € YeTBEPTOro — ILECTOro 3HAKOB IIOC/IE 3ars-
Toil. VamepeHue nonoGHbIX BeposiTHocteil (mopsigka 10—4—
10~%) tpebyer nposenenus no MmeHblueii mepe 10°—107 ucnel-
taHui. IIpoBecTH cTO/b GOJIBLILIOE KOJMYECTBO HCHBLITAHUN ua-
me Bcero HeBo3MoxHo. Ilo 3Toil mpocTofi mpuUYMHE pacyerThl,
IPOJYKTOM KOTOPBIX OKAa3bIBAIOTCS1 MOJOGHbIE BePOSITHOCTH,
yaie BCEro MPUXOAMTCHA KBAaJU(PHUUHPOBATL KAaK COBEPILEHHO
HeJOCTYNHble JJIST SKCIEPHMEHTAJbHOH IPOBEPKH.
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Pacnpenenenune BeposTHoOcCTeH. Momel-
Tbl SABJAIOTCS HauboJsiee YacTo H3MepsieMbIMH yCpeIHEeHHLIMH
XapaKTepUCTHKaMH Hemnpejackasdyemblx BesHunH. OnHako BO
MHOTHX NPAaKTHUeCKUX 3ajayax HeIOCTaTOYHO H3MepATb H
NpOrHo3¥poBaTh TOILKO MomeHTH. Hanpumep, Hepenko Tpe-
GyeTcsi NPOrHO3MPOBaThb TAKOH KOJMYECTBeHHLIH IM)Ka3artelb,
KaK NpoLeHTHoe CoJiepXKaHHe B MapTHH JeTajell, y KOTOPBIX
3HayeHHe olnpelesneHHoro napamerpa X (s) (3mech s$ — Homep
JeTa/li) nolnajaeT B Ha3HayeHHHH npomexyTtok [a, b]. B mno-
JOGHBIX C/1yyasiX, B CYU(HOCTH, TpeGyeTcsl mpeiBHieTb, KaK B
cpenseM OGyIyT pacrpelesieHbl MexXIy BO3MOXKHBLIMH 3HaueHUs-
MH BeJHYMHBl X (S) uyacToThl peasiM3alMd 3THX 3HAYeHHH B
CEPHH NPEACTOAIMX HchbITaHUl. Tak M BO3HHUKAeT NOHATHe
pacnpedenenus eeposm iocmaii, WM KPaTKo — pacnpedencHus.

B TeopeTnuecKux HCC/AENOBAHHUSIX H NMPU BHIUHCAEHHSX HaH-
Gosiee yno6HO 3ajaBaTh pacnpejeseHde BeJauuuHbl X (s) pyrx-
yuer pacnpedererus

Fy (x)=P (X (s)<x),yx.

Tlon 3HaKoM BepOSITHOCTH 34eCh BBHIMMCAHO TO HepaBeHCTBO,
BbIMO/JTHEHHE KOTOPOro B HCIBITAHMH § O3HAYAaeT HaCTYMJIEHHe
paccmarpuBaemoro cobbitusi. [TonoGHasi 3anmuch npUMeHsieTCS
HHXe U K yacToTaM. MjneanbHas npouenypa usmepeHHs! QyHK-
unu Fy (X) BHIIIAAWT caexyiomum obpasom. [lasi pajaa Bos-
pacralomux 3HaueHMH M HaxXOASAT M CPABHUBAIOT MEXIY
co6oi sMnupuyeckde QYHKUUH pacrnpeie/eHHs

Fin(x) = (ollL(X (S) <x) ’ Vx’

Ecnu KoHbuUrypanusi cryneHYaTelX KpUBHX F, (x¥) c poctoM m
CTaGUIM3UPYETCS, TO 3TH KPHBbIE MPUOIMKEHHO OLEHUBAIOT
mns m>1 kpuBoét F.(x), KoTopasi MOXXeT ObITb M CTyIeHYa-
ToH, H HenpepulBHOH. B TakoM Bufe 3/iech peasn3yercst 3MIH-
pHuecKass MHAYKLHS B ¢opme CXeMbl yIJIHHSIOWECS CepHH.
C ToukH 3penus NpHKJIanHHKA, KpuBasi F, (x) — 3To npocTo-
HafnpocTO JIHHUSL perpeccHd, NpHOMIHKEHHO OlleHHBaLas]
YCTOHUHBYIO SMINHPHYECKYIO 3aBUCUMOCTb F (x) AJS1 JTHHHOH
CepUH IPOBENEeHHBIX, a TJaBHoe — OyAYLUIMX HCHBLITAHHA.
INonuepkHeMm, 4TO TMpH OTPHUATEJILHOM OTBETe Ha BOmpoc 06
ycroiiunBoctd yHKuMu F, (x) moHsATHe pacnpepeneHHs Be-
POsITHOCTEH OKa3blBaeTcsl HEMpUMEHHMbIM K JaHHOH Hempes-
ckasyemoit BennunHe X (s). C Apyroél CTOpOHbI, HHYTO B MPHH-
HHIEe He MewaeT H3MepsTb Fy(X) H LIS HecaydaiHOH BesH-
yiHBL X (S).
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3Has QyHKIUIO pacrpeleseHHsi, MOXHO OUIEHHTh BepoAT-
HOCThb nonafanusi X (s) B /oGOH NPOMEKYTOK

P (a<X () <b)=F(b)—F (a), yb>a. @

@opmyJaa (4) BbIpa:kaeT, ecjaH MOXKHO TaK CKasaTb, OCHOB-
Hoe HasHaueHue (QYHKLUHMM pacnpefiesieHusi. Mbl ynorpeGu/iu
CJIOBO «OLEHUTbY NMOTOMY, YTO Ha NpPAaKTHKe peub HJET BCe XKe
0 npuGNUKEeHHbIX OlEeHKax — mporHo3ax. C nosuuuii npu-
KJIaJHUKa, 3anuCh paBeHCTBA (4) KaK TOYHOTrO BBIMVIIAHT BCEro
JIMIIb  OGIIETNPHHSATOR YCJIOBHOCTBIO.

IMoab3ysce cayyaeMm, 3aMeTHM, YTO 3KCIepHMeHTaslbHas
npoBepKa moforo paBeHCTBa, 3alMUCAaHHOIO KaK ToyHoe (CKa-
JKeM, PaBeHCTBa, BBIPAKalOLIEro 3aKOH COXPaHEHHS! SHEPTHH),
JIOKa3bIBaeT, CTPOro roBops, JIULIbL TO, YTO OHO BHIMOJIHSAETCS B
HEKOTOpOM NpHOHKeHHH. B ecrecTBeHHBIX HayKax, MO CyTH
Ie1a, He CTaBAT BONPOC pe6pOM — BBIMNONHSETCS HJIH HE BbI-
NOJIHSIETCS] JAHHBI 3aKOH, @ HHTEPECYIOTCS TeM, C KaKOH HMeH-
HO TOYHOCTBIO OH BBHINOJIHSETCS B 3KcrmepumeHTe. Tak, B Ha-
crosllee BpeMs SKCIHEpUMEHT IM03BOJSIeT pyyaThCsl 32 OTHOCH-
TeJIbHYI0O TOYHOCTb BBIMOJIHEHHS 3aKOHA COXPaHEHUS] SHEPIUH
B SNEPHBIX peakuusix, paBHylo 10~% Ttorma Kak, ROMyCTHM,
3aKoHbl MeHJesst BBIMOJIHSIIOTCS B SKCIepUMeHTe ropasfio Me-
Hee TOuHO (cMm., Hanpumep, [7, 9, 10]).

PacnpenenieHne BeposITHOCTEH SBJSETCA CaMOH MOJIHOH
NPOrHO3UPYeMOH  XapaKTepUCTHKOH, KoTopas paccMaTpH-
BaeTcsd B NPHKJAJAHOH TeopuH BeposiTHocTel. 3Hast pacnpene-
JieHHe BeJIMYHHBI X (S), MOXHO, B YaCTHOCTH, OLEHHTb JIIOGOH
ee MoMeHT. Hanpumep, A5 Haya/lbHBIX MOMEHTOB CHpaBe[JIu-
Ba (opmy.ia

o<

M [X*] = y x*f x (x) dx, (5)

——C0

IJle TOA MHTErpajioM GUIYPUPYET AAOMHOCHG pacnpedeserus
fx (x)=dF.(x)/dx. Mowmeurst M [X*], HaiineHnbie no opmyJe
(5), — 9TO Te caMble MOMEHTHI, KOTOPHIE MOJIYYarOTCs KaK pe-
3yJbTaT JAeACTBUS omepaTopa M MNPsSIMO Ha MoCJ/eN0BaTe/b-

Hocth {X*(s)}'. BoBce He o6si3aTesIbHO BBOAMTb MOMEHTHI
ToJbKO (opmyJsamu tuna (5), T. €. yepe3 MOCPEACTBO pacmpe-
Jenenyii. Ha nmpakTuke 3ayacTyio He pacloJaralor NpoTOKOJIOM
TaKoH JJIMHBI, 4TOObI MOXHO ObLIO BCepbe3 H3MEpPHThL pacmpe-
JeJieHHe, W TOr[ia NOHEBOJIE OTPAHHYMBAIOTCS H3MEPEHHEM KO-
meHTOB. Tak uro (aKTHUeCKH MOMEHTHI 4acTo BBICTYMAIOT H
B KayecTBe CaMOCTOSITEIbHBIX YCPeIHEHHBIX XapaKTepHCTHK,
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He CBsI3bIBaeMbIX B 0043aTeJbHOM INOPSJKE C TMOHSITHEM pac-
npejeseHus.

B JsmTepaType BCTpeyaloTCsi HACTOSITE/bHbIE PEKOMEHAALHH
H3MePATh HMEHHO (YHKLUH pacnpeleseHUs] Ha TOM OCHOBaHHH,
uto crabunusauus ¢yHkuuit F, (x) c poctom m Bcerga GoJee
3aMeTHA, HeXKesd CTabU/IM3alys THCTOrPaMM — SMIHPHYECKHX
IUVIOTHOCTEH pacnpeneneHusi. Mexay tem 3T0 oTyidude (YHK-
UM pacrnpesieleHHs] OT MJIOTHOCTEH CPOJAHH MPEUMYLIECTBY He-
YyBCTBHUTE/JIbHOrO npHbopa, RaIOLIero MaJjoe pacceHBaHHe pe-
3yJIbTATOB H3MepeHHH, nepel APUOOPOM UYBCTBUTENbHBIM, Y
KOTOPOTO paccedBaHHE B TeX Ke YCJIOBUSIX 3HAYUTEIbHO GOJIb-
Ile KaK pa3 HM3-3a YYBCTBUTEJBHOCTH.

CrarucTHuecKas He3aBHCHMOCTL, He -
KOppPeJUPOBAaHHOCTL., Bemuuuns X, (), ..., X,(9)
Ha3bIBAIOT CTATHCTHYECKH HE3aBHCHMBIMH TOTJA H TOJbLKO TOT-
Jla, Korja CHpaBelJIMBO TOXJIECTBO

n
F(xy vy X2) =[] Fx, (%), V10 .0y %n. (6)

i=1

B neBoit yacTH 31ech CTOUT COBMeCTHasi PYHKIMSI pacrpenese-
HHS JAHHBIX BeJIHYMH, paBHasi BePOSTHOCTH OJHOBPEMEHHOro
BHITNIOJIHEHUS] BceX HepaBeHCTB X;(s)<<x; mnis i=I1, n. B uu-
JKEHePHOH JHTeparype TaKylo (yHKUHMIO pacrpeleneHdsl Hasbl-
BaloT n-mepHo#. Onpefie/sleHHe CTaTHCTHYECKOH HE3aBUCHMOCTH
MOXHO JaTh M Ha $3blKe IJIOTHOCTeH pacnpeneneHus. [lox
He3aBHCHUMOCTbIO COOmTHH Aj, ..., A, NoipasymMeBalT CTa-
THCTHYECKYIO  HE3aBUCHMOCTb HX HHIAMKATOpoB Xa,(s), ...,
X An (s), GyHKUMH pacnpeseieHHs] KOTOPBIX, €CTeCTBEHHO, MOXK-
HO paccMaTpuBaTh Ha ofmux ocHoBanusix. IlpaBna, cBOHCTBO
HE3aBHCHMOCTH COOBLITHH OOBIYHO (DOPMYJIHPYIOT Ha sI3bIKE
BepOATHOCTeH, a He GyHKUUH pacnpesieseHus.

JonyiieHye o CTaTHCTHYECKOH HE3aBUCHMOCTH NMPUHHUMAIOT
BeCbMa OXOTHO, TOCKOJIbKY IPH 3TOM COBMeCTHasi n-mepHas
¢yHKUHSA pacnpejeseHHst OKasbiBaeTCs BBIPAXKEHHOH uepes
oJHOMepHble (yHKLMH pacnpenenenusi. Msmeputb xe n on-
HOMEpHBIX (QYHKUMH pacnpejeseHUs HAaMHOrO Ipolle, 4eM H3-
MepUTb OAHy n-MepHylo. OfHako He cjefyeT ymycKaTb H3
BUJY, YTO CTATHCTHYECKAS] HE3aBHUCHUMOCTb, K COXKaJ/IeHHIO, He
BLITEKAET C HENPEJOXKHOCTbIO M3 KaxKylleics, WHTyHUTHBHOH
He3aBHCHMOCTH paccMaTpHUBAEeMBIX BeJHYHH. 3Jech HMeeTCs
NoJ/IHasi aHaJIoTUs C TeM (HaKToM, YTO U3 CTaGU/IBLHOCTH KOHTDO-
JUPYeMBIX YCJOBHH SKClEpHMeHTa, BOOOIE rOBOpPS, He BbITE-
KaeT  CTaTHCTHYecKast yCTOHUHBOCTbe
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Js1a ujieaqbHOH SMITUPUYECKOH NPOBEPKH CTATHCTHYECKOH
HE3aBHCHMOCTH BCe-TaKH HEO6XOJMMO H3MEpPHTb n-MepHYIo
(YHKLIHMIO pacnpefieleHHsl, YTO B COOTBETCTBHUHU C U3JIOXKEHHOH
CTAaTHCTHYECKOH TPAKTOBKOH pacmpefe/leHHH Tpebyer wuccJe-
JNOBaHUS YCTOHUMBOCTH n-MEPHOH SMIMPHYECKOH (yHKIHU
pacnpefe/eHus.

Takum o6pa3oM, 0 CTaTHCTHYECKOH HE3aBHCHMOCTH MOXKHO
FOBOPHTL C NOJIHBIM OCHOBAHHEM TOJLKO nocae moeo, Kak ycra-
HOBJIEHA CTaTUCTHYeCKasr YCTOHYHBOCTb.

IIpu cratucTuyeckoll TpakToBKe (YHKHHS pacnpeleeHHs
F (x4, ..., X;) Xapakrepusyer JJIHHHBIE IPOTOKOJIBI

{Xa@)' s {Xnl@}; m>1 @

6 yeaom. COOTBETCTBEHHO K MPOTOKOJIAM B LeJIOM OTHOCHTCS H
cBoicTBO (6), TaK YTO MOJHOCTHIO JIMIIEHO CMBICJA TOBOPHTD
O CTATHCTHYECKOH HE3aBHCHMOCTH BeJHYHH B KaKOM-IHOO OT-
IeNLHOM HX M3MepeHHH. TouHee CyTb fesia nmepefaBaJs bl Tep-
MUH «CTaTHCTHYECKas He3aBUCHMOCTb IPOTOKoJoB». K Hemy
MBI U OyJieM npuberaTb HHXKe B CaMble OTBETCTBEHHBIE MOMEHTBI
H3JI0KEeHHUS.

BoJiee npocThiM, HeXesH CTaTHCTHYECKash HE3aBHCHMOCTb,
rJio6anbpHBIM CBOHCTBOM NPOTOKOJIOB (7) siBJIsieTCsl (IonapHas)

HEeKOpPeJHPOBAaHHOCTb BeluyuH Xi(s), ..., X,(s), KorTopas
O3HayaeT CHPaBeVIMBOCTb PABEHCTB
M X, X;1=0, vi#]. ®)

OcHoBHasi 3ajKaua nNpHUKJaAHOH Teo-
PHUU BepPOSTHOCTE# B NPUHIIMIE TA XKe, 4TO H JIIOGOH
Apyrodl MaTeMaTH3HPOBAHHOH  eCTeCTBEHHOHAayYHOH TEOpHH:
10 NPOrHO3HUPYEMBbIM SBPUCTHUECKHM ITYTEM HUCXOJHBLIM BEJHUYH-
HaMm V BBIYHCJATL HEKOTOPble BTOPHUHbIE BeJHYHHBI W
B otbicKaHuu oneparopa W=® (V) 3ak/iouaercs co6CTBEHHO
MaTemarHyecKass 4yacTb Teopuu. C TOUKH 3peHHs] NPAKTHKH,
BBIYHC/IEHHE BTOPHYHBLIX BequudH W o3HAayaeT HX TeopeTH-
YeCKOe MPOo2HO3Uposarue, OCYIIECTBJsIEMOE C MPHBJIECYEHHEM
MareMaTHKH. Takoe MPOTHO3HPOBaHUE 3a4acTyIO CYLIECTBEHHO
9KOHOMHee MpPSMOro 3KClepHMEHTaJbHOro HCC/AEJOBAHHS Be-
auuyud W, SlcHo, 4to OHO 3(eKTHBHO /ML TOrAa, KOrja
OKasblBaeTcsl JOCTaTOYHO YJAuHBIM SBPUCTHUECKUH NPOrHO3
HCXOIHBIX BeJquuuH V.

IlonuepkHeM, YTO NMPOTHO3 HCXOJAHBIX BeJNHYMH BCerjaa sB-
JiseTcs SBPUCTHYECKHUM, UHTYUTUBHEIM. Benb B /mo6Goi Teopuu
HeusbeXHbl HeKHe HadaJjbHble MOCHUIKH, KOTOPhIE MOMPOCTY
yXe He U3 Yero BLIBOAMTL (JOPMa/JbHO MO YETKUM IMpaBH/IaM
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JIOTHKH (MEXAY NPOYHMM, 3TO INPOCTOe OGCTOATENLCTBO yAHBH-
TeJbHO YacTO YMyCKalT M3 BHAY). B NpHKIamHBIX TEOpHSIX
Haya/bHble HHTYHTHUBHbIE MOCBHIJIKH, NPHHUMAaeMble Ha OCHOBE
aHa/M3a SKCHepHMEHTaNbHbIX [JaHHBIX, 00pa3yloT TaK Hasbl-
BaeMblll smnupueckuii 6asuc Teopun. [Ipupona Belel Takoga,
YTO TINETHO HANIEATbCS KAK-TO BBIYHC/AUTL HJAH O0GOCHOBATh
YHCTO MaTeMaTHYeCKH JOCTOBEPHOCTb 3THX GA3HCHBIX MOCHLIOK.
Camblll HaJeXHBIH €nocob 3IBPHCTHYECKOTO MPOrHO3HPOBAHUSA
UCXOZIHBIX BeJIMYMH, PABHO KaK M 3aK/IOYHTE/NLHOH NPOBEPKU
TEOPETHUYECKUX MPOrHO30B, NOCTaBJ/ISET HEOJHOKPATHO YIOMH-
HaBIUAsACS BhIE SMOUpUYECKass HHAYKUHUSA. MarTeMaTHuecKu#
anmnapar MNPUK/IaJHOH TeOPHH BLIMONHSET (YHKIHUH CBOEro
pola HaACTPOHKM HaJ SMIHPHYECKUM GasuCOM, IM03BOJIsSL 110
HUCXOJAHBIM BeJIMYKHAM BBIUHC/AATH BeJIMUHHBI BTOpUYHLle. Ecre-
CTBOUCHLITATE/IH H3JaBHA CPAaBHHBAIOT MATEMATHKY C KepHO-
BaMH, NEPeMa/bIBAIOLIMMH TO, YTO B HHX 3aChINAIOT.

Bwmecrte ¢ Tem MaTremMaTHueCKHe NOHSTHS OOBIYHO Y4aCTBYIOT
H B OMHCAHHH SMNHUpHYecKoro 6asuca Teopud. MaremaTHKa,
HECOMHEHHO, SIBJISIETCSI TeM s3bIKOM, 6e3 KOTOpPOro TPYAHO Mof-
CTYNHTbCS XOTS Obl K NOCTAHOBKE H OGCYXKAEHHIO GOJIBLUIHHCT-
Ba COBpeMEeHHBIX NMPAaKTHYeCKHX 3ajay, He roBopsl yke o6 HX
3¢QxpeKTHBHOM pelleHHH.

B npuk/iafHO# TeOpHH BepOSITHOCTEH POJb HCXOIHBIX MPO-
THO3UpYeMbIX BeIMYHH V UIpalOT TaKue yCpejHEHHBle Xapak-
TEPUCTHKH HCXOJHBIX HeNpeAcKadyeMblXx BeauunH X (s), Kak
MOMEHTbI, BepOSITHOCTH, pacnpefeseHus. BropuuHbiMH ke
MPOrHO3UpYyeMEIMU BelMuMHaMu W 3jiech SIBJISIIOTCS aHAJIOTHY-
Hble YyCpelHEHHBIE XapaKTePHCTHKH HEKOTOPBIX BTOPHUUYHBIX
HENpe/iCKa3yeMblX BeJNHUYHH Y (S), CBS3aHHBIX H3BECTHBIM 00-
pasom c BesivudHaMu X (s). Co6CTBEHHO MaTeMaTHyeCcKasl 4acThb
OCHOBHOH 3aJayd NpPUK/IALHOH TEOPUH BepOSTHOCTEH COCTO-
HT B Nlepexojie OT U3BECTHOTO HCXOJHOTro omepartopa ¥Y=¢ (X),
CBI3bIBAIOLIEI0 HEMpeNCKa3yeMble BeJHYHHLI, K POHU3BOJHOMY
oneparopy W=¢ (V), cBs3biBaolieMy BeJHUYMHB], MOAAAIO-
mHuecs NporHo3upoBaHuio. IIpocTbiM npuMepoM C/AYXKHT pac-
CMOTPEHHBIH BHIIE CJAydyal, Korma HUCXOJHBIH onepaTop Npef-
crapiasin coboit ¢yukumo @ (X)=X* Ecmu V=f, (x), a
W =M [X*], To npousBosHbIi omepaTop onpene/sieTcss paBeH-
ctBom ().

[IpenenbHble TEOPEMB TEODPHH BEDPOSAT-
HoCTe# pemawoT Gosee TPyAHble BAPHAHTHI OCHOBHOH 3a-
Aayd TeopHH BeposTHoctefl. OHM paccMaTpHBAIOT aHCaMOJb
HCXOAHBIX BequuuH X, (5), ..., X,(5) B Npearno/iokeHuu, 4To
n—-00, 1104YeMy TeopeMBl M HasbIBAlOT Mpele’bHBIMH. B Kayect-
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Be BTOPHYHON BeJHYMHBLI BLICTYTAET, €CJU OTBJeUbCsl OT JeTa-
nelt, cymma Y, (=X (s)+...+X,(s).

OTHocuTe/IbHO aHCaMGJisi MCXOJHBIX BEJHYHH B IEHTpaJb-
HOi mpegnenbHoit Teopeme (UIIT) nmpemnosaraior cienyrouiee:

1) Benuunnbl X4(s), ..., X () CTATHCTHUECKH HE3aBHCHMBI
npu JwoboMm n;

2) paccerBaHHe BceX STHX Be/NHYHMH BO3Jle CBOHX MaTeMaTH-
YeCKHX OXMJAHHH NpHUMEPHO OXMHAKOBO.

YcioBUSl TeX MpelenbHBIX TeOpeM, 3a KOTOPHIMH 3aKpenu-
JIOCh Ha3BaHHe «3aKOHpI Gosiblunx yucesm» (3BY), B uenom msr-
e, B HuX oTcyrcTByer TpeGoBaHHe 2, a TaKXkKe JOMyCKaeTcs
3aMeTHOe — C MaTeMaTHYeCKOH TOUYKH 3peHHusl — ocjab/eHune
TpeboBaHus 1 BMJIOTb 10 3aMeHBl €ro TpeboBaHHEM HeKoppe-
aupoBaHHocTH (8). [Ipu Bcem 5TOM, C TOUKH 3peHHS] MPUKJIAL-
nuka, yciosus LIIIT u 3BY npakruuecku coBnapator. Ha npak-
THKE CydTaloT JomycTuMpiM npumeHsath LIIT Besikuit pas,
KOrZta ecThb HHTYHTHUBHbIE OCHOBaHHUsSI npuMeHsTh 3BY.

B sakmouenun LIIT yrBep:kpaercss B ofuiux yeprax To,

YTO NMpH n—>oo pacnpeleNeHne BeauuuHB Y ,(s)/)/ n neorpa-
HHYeHHO npubMHXKaeTcss K HopMajibHomy. 3akiouenne 3bY
HMeeT aHa/IOTHYHBIA XapaKTep: yTBEPXKAAeTcs, UTO MPH A—>00

pacnpefiesieHHe BeJUYUHBL Y ,(S)/n HeorpaHHyeHHO MPHOIH-
JKaeTcs K BBIPOXKAEHHOMY, T. €. K paclpeie/IeHHIO MOCTOSTHHOM
BeJIMYMHEBL (PaBHOH B JaHHOM caydae Hy/mo). C mpakTHUeCKOH
cropousl LIIIT nosmHOCTBIO mepeKphHIBA€T 3aKOHBI GOJILLIHMX
YHCes, JOCTaBJISII KOJMUYECTBEHHple OLEHKH TaM, rae 3BUY B
OCHOBHOM YCTaHAaBJIMBAIOT JIMLIb CYIIECTBOBaHHE mnpepena. B
XoJle JI0Ka3aTesqbCTBa 3aKOHOB GOJIBLIMX 4YHMCes, Hajo CKasaTb,
TOXe MOJYYalTCs KOJHYECTBEHHBIE OIIEHKU C IOMOIIbIO Hepa-
BeHcTBa UeGblieBa, HO 3TH OLEHKH HAaMHOro rpyGee Tex, 4To
JOCTaBJISIOTCSL LeHTPaJbHOH mpefeibHON Teopemoi. [Ipume-
HATL HepaBeHCTBO UeOhileBa B MPAaKTHYECKUX pacueTax Helle-
Jlecoo6pasHo.

Hrak, ¢ npuHIMNHAMLHOH CTOPOHBI MPee/bHbIE TeOPEMB
pelIaloT HUYeM OCOGEHHBIM He BBIEJSIoHecs] Pa3sHOBHIAHOCTH
OCHOBHOH 3aJaud TeOpPHHU BeposTHoCTel. B HauanbHpIA nepuon
Pa3BUTHA TEOPUH BEPOSITHOCTEH NPHUHUHUNUAIbHOE 3HaueHHe
Npele/bHbIX TeopeM CHJLHO NpeyBeJHYHBa/H, 4TO 0OYCJ/IOB-
JIUBAJIOCh HE COBCeM JIOTHYHOH MX HHTepnperanued. [TonoGHEIe
npeyBe/MUYeHHs] He JO KOHIA HM3XKUThl U INOHBIHE: HeT-HeT Ja
H BCTPEYaloTCsl B COBPEeMEHHOH JIUTepaType yTBEpXKIeHHS, UTO
CTaTHCTHYecKasl ycToHuuBocTh MMeer Mecto B cuiny 3BU (oc-
JabieHHpIi BapuaHT — B cootBerctBuH ¢ 3BU). Urobwl o6-
JIeryuTb O6CYXKJeHHe NAaHHOrO NpUMeyYaTesJbHOro OOCTOSITE/b-
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CTBa B IV1aBe 3, cpopMysiupyeM ceffuac yacTHbIi ciayyait 3BY —
TeopeMy Bepny/H, mo Bo3MOXHOCTH He npuberast K SMIHPH-
ueckuM TepMuHaM. JIisl yno6erBa CChUIOK Ha3oBeM Hamny ¢op-
MYyJHPOBKY Teopemoii 1.

Teopema 1. Ilycrs BuIMOJIHEHBI CJAENyIOIME [BA YC-
JIOBUSL:

1) matemaTHuecKHe OXHJAHHS ABOMUHBIX BeqHUHH X4 ,(S),
«eor X 4,(s) omunakoBsl: M [X 4;1=p, vi;

2) BemuuuHBl X4,(S), ..., Xan(s) craTHcTHUECKH He3aBH-
CHMBI TIpH JIIOGOM H.

Torma cmpaBepnuBo paBeHCTBO
limP(I%Y,,(s)—-pl<s)=l, ve >0,
n-+oo

re Y, (8)=X(s)+...4X,.(s).

HMuorna wmaremaruyeckue oxuaanusa M [X4] HasbiBaor
sllecb NpPoOoNbHBIMU CPeOHUMU PACCMATPHBAEMOro aHCambus
BeJUYMH, a ¢yHKuMi0 Y, (s)/n— ero nonepeurbim cpedHum.
Teopemsl, ycranaBiHBalOlHe B TOM HJIM HHOM CMpIC/e OJIH-
80CTb MEXIY MPOAOJBHBHIMH M MONEPEUHbIMH CPEJHUMH, Ha3bl-
BaloT 3peoduueckumu. Teopema 1 — npocrefimas spropnye-
CKasi TeopeMa.

Musecosckuit moaxox [o cux mop Mel pac-
CMaTPHUBA/H TEOPETHKO-BEPOSTHOCTHbIE MOHATHSA JIHLIb He-
CTPOro — C MparMaTHyecKMX MO3MLUHA npukAafHuka. K crpo-
roMy MOCTPOEHHIO MaTeMaTHYeCKOro ammapara TeOpUH BeposiT-
HoCTell MOAXOAAT mo-pasHomy. Ilpu Mu3ecoBCKOM mnonxofie He
CTeCHSIIOTCS BBIOMpATh HCXOAHbIE MOHSITHS MaTeMaTHYeCKOH
TeopHH MpefleibHO OJH3KUMH K TOMY, C YeM HMEIOT Jeso B
sKcriepuMeHTe. lcXopHble MareMaTHYeCKHe MOHATHS 3JeCh,
CoGCTBEHHO, COBMAAIOT C PACCMOTPEHHBIMU BbILIE MOHSITHSIMH
npotokona {X (s)}?, smmupuyeckoro cpexsero M [X],
4acToThl ®,,(4), sMnupuyeckoii GyHKUMH  pacrnpejeseHus
F,(x). TlpaBaa, B MaTeMaTHYeCKOM KOHTEKCTe [POTOKOJ Ha-
3pIBAlOT KOHEYHOH 4YMCJIOBOH MOC/EI0BATENbHOCTBIO, a IOJ
SMIIHPHYECKUMH MNOJPa3yMEBAIOT TaKuUe YCpeAHEeHHble Xapak-
TepUCTHKH, KOTOphle BLIUMC/IEHBI HMEHHO JJ/151 KOHe4HOH Io-
cleJl0BaTeIbHOCTH.

CnoBoM, Bce HauuHaercsl 3eCh C PacCMOTPeHHS! BelLeCT-
BeHHbIX QyHKuU# X (S) BelllecTBeHHOro aprymesra s=l1, 2, ...
M C OTKa3a BhIGHpPaTh B KAUeCcTBE «TEOPETHUYECKOro NBOMHUKAY
cny4yailHOH (u3nuecKoll BeJIMYHHBL KaKue-H60 GoJiee aGCTPaKT-
Hble ¢yHKuuu. [Ipoucxoiut, Tak CKa3aTh, apU(pMeTH3aLHUs
TeopuH BeposiTHocTedl. OO 5TOH r1aBHOH uepTe MH3ECOBCKOTO

28



NoAX0Ja K MareMaTHueckoMy O(OPMJIEHHIO TEODHH BEpOSIT-
HoCTell MOPOI OT3LIBAIOTCS HEOJOOPHTENBHO KakK 06 H3JIHIIe
HeM HarypaausaMe. C TaKHM Ke YCI€XOM MOXKHO MOMNpeKaTbh
TEOPETHUECKYI0 MEXaHHKY TeM, 4TO OHa BHIOMPaeT B KayecTse
HcxoaHoro o6beKTa H3yueHHs1 (QYHKUHUH BeEIlECTBEHHOro apry-
MeHTa £.

MuU3ecOBCKHM «TeOpPEeTHUECKHM JBOHHHKOM» JNONYIIEHHS O
JOJIKHOH yCTOMYUBOCTH SMMIHMPHUECKOTrO CPEAHEro sBJSETCS
MOCTyJaT O CYLIeCTBOBAHHH Ipelesa

M IX1=lim M, [X] ©)

m=>co

JUIsl MeaJM3HPOBAHHOIO MPOTOKO/A — GecKOHeYHON YHCJI0BOH

nocsienosarensHoctd {X (s)}7. PasencrBom (9) martemaTHue-
CKOe OXKHIaHHe BBOJUTCS y2Ke KaK UeTKoe MaTeMaTHyecKoe Io-
HSITHE B CTHJ/I€ TPAAULIMOHHOH HEKOHEUHOH MaTeMaTHKH, CHCTe-
MaTHUYeCKH IPUMEHSIOeACs B eCTECTBEHHEIX HayKax co BpeMeH
HelotoHa u Jleli6Huua. B stoM paBeHCTBe mpsiMO, XOTS H CXe-
MaTUYHO, OTpa’KeHa B MareMaTHYeCKHX IOHATHSX SMIHPHKO-
MHIYKTHBHAas CXeMa YAJIHHSIOWENCS CepHH.

MusecoBckoe onpezesneHue (9) moHsTHS MaTeMaTHYeCKOIo
OXUJaHHUsI KPHUTHKOBAaJH KaK HeNpHMEHHMOe K OOBeKTHBHOH
peanbHOCTH, JBAaHHOH HaM B SKCIepHMeHTe, Ha TOM OCHOBa-
HHHM, YTO KOJIMYeCTBO HUCMBLITAHUH HA MPaKTHKe BCerja orpaHu-
ueHo. [lofo6Hasi KpHTHKA B PaBHO# Mepe OTHOCHTCS KO BCEM
NpUMEHeHUsIM NOHSITHS Npefiea B eCTeCTBeHHBIX HayKax, Ha-
npumep, K MOHSATHIO MCHOBEHHOH CKOPOCTH B MEXaHHKE.

OTBer Ha TaKylO MOBEPXHOCTHYIO KPUTHKY JaBaJcsl He pa3.
Pasymeercst, mepeiiTu K npeleny B 5KCIepHMEeHTe HEBO3MOXK-
Ho. C TOYKM 3peHHS NpPHKJIAAHMKAZ, NpefesbHBIH Mepexos —
3TO yAOOHEIA HepoIviug, XOpolIo OTpaKarolui HAel0 (Ho He
6oJiee) peasibHBIX NPOLEAYP HU3MEPEHHsl U NPOrHO3HPOBAHHS,
0 KOTOPHIX NMPUKJ/IaIHUKY BCEraa MPUXOAUTCS MOMHUTb. MoxXHO
CKasaTb, YTO MNpeJe/bHBIA Mepexoj AaeT BeCbMa CXeMaTHYHOE
OMHCAHUE 3THX NpOLeAyp, yNoGHOe NpeKie BCero A MocTpoe-
HHSI CTPOTMX M OJHOBPEMEHHO JOCTATOYHO NPOCTBIX MaTeMaTH-
ueCKUX Teopuill. Be3 npefenbHBIX MepeXofoB MHOTHe CTPOTHE
TEOPHUHM M3 YHCJA OPHUEHTHPOBAHHBIX HA NPHJIOXKEHHS YMOJ0-
OuHuCh Obl 'eOMETPUH TOUEK KOHEUHBIX AHAMeTPOB H NPAMBIX
JIMHUH KOHEUHBIX TOJILUH, KOTOPYIO NPOGOBAIH CTPOHMThb, HO
OCTaBHJ/IH, KaK HeyJoOHyI0 B OOpalleHHH.

YacTHeIM ciayuyaem mocryJatra (9) sBJAsSeTcs MH3eCOBCKOe
omnpefieileHHe BepPOSTHOCTH KaK mpefesna vactothl. CooTBeTcT-
BEHHO, (YHKIHMH pacrnpeneteHusi BeposSiTHOCTeH BBOAATCA B
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CTporoil MH3eCOBCKOl TEOpPHH paBEHCTBAMH THMA
F.(x)=lim F,(x), (10)
m=>o

TJie CXOJIHMOCTb MOXKeT NOHMMAThCSl B CMBICJIE PA3HBIX METPHK.
Takum o6pazom, 06bEKTOM H3YyueHHUs] MH3ECOBCKOH TEOPHH
BEPOSITHOCTEH OKa3bIBAIOTCS GeCKOHEUHBIE YHCJIOBHIE MOCJIENO-

BateqbHOCTH {X (5)}7 — B uyacTHOCTH, JABOMYHHE MOC/AEJO"

BateNbHOCTH {X4(S)}T°, — A% KOTOPBLIX MOCTY/HPOBaHO Cy-
ectBoBaHue npene/os Buza (9), (10). [Ipu stom BoBce He npej-
NHCBIBAETCSl BBOAUTDL B 00513aTe/IbHOM NOPSJIKE pacrpene/eHus.
MoxxHO orpaHuYHBaTLCS PacCMOTpPEHHEM MOMEHTOB, T. €. IIO-
cryjatamu tina (9).

IlonuepkHeM, 4TO 37eChb HMEIOT HEeJ0 C CAMEIMH OOBIYHBIMH
YHCJIOBLIMH  [10CJIE0BATe/bHOCTSIMH, JJIs1 KOTOPBHIX MOCTYJIH-
py!oTCsl BIIOJIHE OnpefiesleHHble MaTteMaTHuecKue cBoiicra. Ka-
TEropusi CJAY4aHHOCTH — B CMBICJIEe HEINPeACKa3yeMOCTH —
(opMasIbHO He HMeeT HUKAKOH CBSI3M C STHUMH MOCJ/EN0BAaTe/Nb-
HOCTAAIMH W CBoHcTBaMH. [[pyrHMH c/JIOBaMH, MaTeMaTHYeCKHH
annapat MH3eCOBCKOH TeopHM BEPOSITHOCTEH, BIpoueM, Kak
H BCEeX HHBIX BapHAHTOB JAHHOH Teopuu (06 3TOM y»Ke TOBOPH-
JIOCh BhbILIE), He HMeeT HH MaJjiefillero (opMaJbHO-J0rHYECKOTo
OTHOLUEHHS K HenpeiCcKa3yeMOCTH — 95TO caMasi oGblyHas Mare-
maTHKa. OCOGEHHOCTb PAcCMAaTPHUBAEMOTO HAMH TEOPETHKO-
BEPOSITHOCTHOTO H3YyUeHHsI YHCJOBBIX INOC/efoBaTeabHOCTEN
3aKJ/I04aeTcsl B TOM, YTO 3/leCb B KOHEUHOM CyueTe MPHHHMAIOT
BO BHHMaHHME MO0AbKO mMe UX CBOHCTBA, KOTOphble 3aJaloTcd
nocrynatamu tuna (9), (10).

Tak, crarrcTuueckast He3aBuCHUMOCThL (6) B MH3eCOBCKOH
TEOPHH BepOSATHOCTeH — 3T0 I/06ajibHOe CBOHCTBO (PYHKLHH
Xy(s), ..., Xn(s), sagaHHBIX Ha MHOMeCTBe HATYypPaJbHBIX YH-
cea1. Kax TakoBoe, OHO CXOAHO CO BCeMH JpPYTUMH IJ06aJb-
HLIMH CBOHCTBaMH (yHKUMI, HanpuUMep € HX OPTOroHalb-
HOCTBIO MJIM JHHeHHOH He3aBUCHMOCTbIO. DoJsiee TOuHO CyThb
Jesa nepejasaJjo Obl 37ieCh BbIpaXKeHHEe «CTATHCTHYECKasl He3a-
BHCHMOCTb  nocaedosamersHocmeri»,  SMINUPHYECKUH aHaJ/or
KOTOPOTO MBI HCIIOJIb30BaJIH, KOTJA TOBOPH/IM O CTaTHCTHYe-
CKOH HE3aBHCHMOCTH IpoToKosoB (7). Kcraru, Hekoppesupo-
BaHHOCTb (8) mpexcraBiseT co6oll He uTO HHOe, KaK 0pmo2o-
HANbHOCIb CHEMHOMEPHbIX  6eKMOPo8 — TIOC/Ie0BaTeNbHOCTeH
(X7, (X9}

Brimme oTmeuasoch, 4TO Jaxe C TOYKH 3PEeHHS NPHKJIAAHH-
Ka TNOHSATHE MaTeMaTHYECKOro OXHJaHHUS ¥ MPOU3BOJAHBIE OT
Hero INOHATHS BEPOSITHOCTH M paclpefieleHHs] BepOSTHOCTeH
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OTHIOJIb Ee HaMepTBO CBSI3aHEHI ¢ Kareropueii ciayuaitnoctd. Ha-
3RaHHbIE YCPeJHeHHhle XapaKTePHUCTHKH B NPHHIMIE BO3MOX-
HO— a Koe-Korjja M MNpaKTHYeCKH IeJecoo6pa3Ho — H3-
MepsTb H ]ISl NpeAcKasyeMblX BeqHMuYMH. Tak uTo BBeJeHHe
S3TUX YCPeJAHEHHHWIX XapaKTepHUCTHK JJs1 OOBIYHBIX YHMCJIOBHIX
nocjenoBaTeNbHOCTel HH C KaKOH CTOPOHBI He BBILVISAHMT
9KCTpaBaraHTHLIM.

Mzl 3aocTpsieM BHHMaHHe Ha TAKOro poja BONpocax C LeJblo
JIMIIHUA pa3 HAIlOMHHUTb, YTO Jio6asi NPHKJAJHASL TEOPHs pac-
uJleHsieTCsl Ha JiIBa Pa3/IMYHbLIX T0 CBoeMY XapakTepy OJioKa:
MaTeMaTHUeCKHH anmapar W MHTeplpeTanHio 3Toro anmnapara,
JaHHble 6JI0KM KaK pa3 M CPaBHUBAIOT C JKEPHOBAMH H 3achblll-
Ko#. [lya ycnelmiHoro npuUMeHeHHsI NPHKJIAXHOH TeopUH He-
00XOLHMMO OTYETJIHBO pasrpaHUuMBaTh 3TH Gaoku. B nporus-
HOM cJyyae OyJeT HeNOHSATHO, 32 YTO B BBHIBOAAX TEOPHUHU OT-
BeyaeT MaTeMaTHYeCKUH anmapaT C ero BBICOKOH ueTKOCThIO,
a yTo INOPOXKJeHo ropasjo 6o/iee pacm/bIBYUATBIMH NpaBHJIAMH
HHTEepIpeTalHtH.

Ilpuk/agHUK JO/IKeH AOCTAaTOYHO SICHO NpPEACTaBHTH cele,
YTO UMEHHO J0Ka3aHO B TeopeMax, BXOAAIIUX B MaTeMaTHye-
cKuil 6/IOK TeopHH, @ 3areM JIMUHO NPOBECTH HHTEPIpeTaLHIo
X YCJOBHH H 3aKMOYeHHH, HUKOMY He mepeioBepss 3Ty
pa6oTy. B To ke BpeMsl J0Ka3aTe/JbCTBA TEOPEM MOXKHO MOJ-
HOCTbIO OTHECTH K KOMIMeTeHIMH MaTeMaTHKOB, CJeiys HAee
paszesienust Tpyaa. Bee aTo cnpaBepiuBo W 1Sl mpuK/aiHOH
TEOPHH BepOSITHOCTEH.

Jymaercsi, uTo pasjiuuarb, TA€ B NMPUKJ2AHOH TEOpHH Be-
posAiTHOCTeH XKepHOBa, a [IAe 3achinKa, Oblio Obl HAaMHOIO
Jerye, ecau Obl NPH M3JI0XKEHHH MaTeMaTHuecKoro 6JIOKa STOH
TeopuH u3berajd TEPMHUHOB «HUCIBITAHHE», «COOLITHE» H «CJY-
yafiHasi Be/JIMUHHA», SIBHO IepPerpy:KeHHBIX acCOLHUaLHUsIMH,
¥ BooOwIe cTapasuch Obl He YyIOMHHATh O CJy4aiHOCTH. B maTe-
MaTHYeCKOM TEKCTe, [0-BUAMMOMY, Jyullle He YIOMHHATh
H O HEKOPPeJHUPOBAHHOCTH: KOPPEKTHee roBOPHTbL 06 OpTOro-
HaJIbHOCTH. MaremarnyecKne pe3yJibTaThbl BCErja Ke/aTe/bHO
dopmysnupoBaTh Ha HeHTpasJIbHOM [JIs1 NMPUKJIAJHHKA SI3BIKE C
TeM, yToObl He HaBsI3bIBaTh 3apaHee HHTepnpeTauuii. K mpume-
py, MaTeMaTHYeCKHH aHaJ{3 Jake B PYKOBOACTBaxX /s NpH-
K/IaJHHKOB H3JlaraloT C INpUMeHeHHeM MaTeMaTHUeCKHX Tep-
MHHOB «TPOU3BOJHASIY H «UHTErpasy, a He TOBOPAT UCKJIOUH-
TEJILHO O CKOPOCTSIX, TeMJIOEMKOCTSX, MJoWaidx U T. I
KomnereHuust MareMaTiKoB 10 4aCTH MHTepOpeTanui npumep-
HO CTOJIb K€ OrpaHHyeHa, KaK U KOMIeTeHIHs NMPUKJIaJHUKOB
B BONpOCax CTPOrol MaTeMaTHKH.
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IloBTOPHM, YTO NPHKJIAAHHK MOXET BIMOJIHE OCO3HAHHO
HHTEPNPETHPOBATh TEOPEMEI, MO-BHIUMOMY, TOJbLKO MPH SICHOM
MOHHMAHUH HX OCHOBHOTO YHCTO MATEMaTHYECKOTo COJepIKa-
HHA. JIOCTHFHYTH TaKOBOrO NMOHMMAHHSI HYXKHBIX JJisl TPakK-
THKH TEOPETHKO-BEPOSITHOCTHLIX TEOPEM B OOLIEM-TO He TPYA-
Hee, yeM paso6parbCsl B TeopeMax U3 BTY30BCKOro Kypca aHa-
ju3a. Hanpumep, B chopmynupoBaHHOH Boime TeopeMe 1 ¢
MaTeMaTHYeCKOH TOUKHM 3DeHHs] UMEIOT JeJio, KOHEyHo Xe, He
€O C/1yYalHBIMH BeJIMYHHAMYU UJTH COOBITHSIMH, a ¢ aHcambJieM CTa-
THCTHYECKH He3aBUCHMBIX JBOHYHBIX IOC/IEeHOBaTeJbHOCTEH
(6yayuH CTeCHeHBI MpENIIECTBYIOIWUM KOHTEKCTOM, MBI OCTaHO-
BHJIHCh B Teopeme | Ha TepMHHE «JBOHYHBbIE BEJHYMHBLIY, OIY-
CTHB, OJIHAKO, SIHTET «cayuaiiHple»). B jloruyHoit unTepnpera-
UMM JBOMYHBLI® IOCHENOBATEJNbHOCTH — 5TO IPOTOKOJBI-HHIH-
Karopsl Ha6opa Aj, ..., A, HE3aBUCHUMBIX H PaBHOBEPOSITHBIX
cobuiTuii. BenuuuHa Y, (s) — 5TO KOJIMUECTBO BceX TeX COOKI-
THH M3 yKasaHHOro HaGopa, KOTOpble HACTYNHJIK B HCIBITA-
HHH S, a BTOPUYHAS BepOSITHOCT P B 3aK/ioueHHH TeopeMsl |
OKa3bIBaeTcsl NMPU TaKOH TPAKTOBKE CaMOi OOBIYHOH CTAaTHCTH-
YeCKOH BepOSITHOCTbIO. TakHM 06pa3oM, B JIOTHYHOH HHTepIpe-
Tal¥u Teopema | HenocpeACTBEHHO OTHOCHTCS K HEKOTOPOMY
Habopy ucXopHbIX cobuTuit Aj, ..., A,, a He K OXHOMY COObI-
THIO A.

OtmeruM, uto ycsoBue 2 B TeopeMe | MOXKHO 3aMeHHThL He-
KOPPe/HPOBAaHHOCTbIO JBOUYHBEIX BEJMYMH, T. €. OPTOroHa/b-

HocThlo mocsenoBatensroctelt {Xa,())7, ..., {Xa, ©))}F . C

MaTeMaTHYeCKOH CTOpOHbI, TeopeMa BepHysnu u ppyrue ¢op-
mbel 3BY, Hanpumep, Teopema UeGbiiieBa B CBOMX CHJIbHBIX Ba-
pHaHTaxX MPeACTaBJAOT COOOH He UTO HHOe, KaK TeopeMbl 006
OPTOrOHa/NbHBIX YHKUHUSIX. TaKOBEIMH OHH, BEPOSTHO, U JOJIK-
Hbl C CaMOro Haya/ia NpemnofAHOCHThCs NpHuKnagHukam. [lo Ha-
IIHM HaGJ/IONeHUSAM, «BBIYJAHTbY 5TO MaTeMaTHueckKoe CojeprKa-
Hne 3BY M3 craHAapTHEIX PYKOBOACTB IO TEOPHH BEPOAT-
HoCTefl, CTPeMSALIUXCS ONEePHPOBATh HCKJ/IOYHUTENbHO SMIHPH-
UeCKUMH TepMHHAMH, MpeACTaBjasieTcsl [/ MPHUKJIAJAHHKOB
(npuTOM He TOMBKO [/ HAYMHAIOUIMX) JOBOJbLHO CJIOKHBIM
Jesom. HesicHocTh e B 3TOM BoNpoce MOJJEPIKHUBAeT 3acTape-
Jible MJUIIO3HH HacyeT GOJ/IbLIOrO NMPUHLHUMHAJILHOIO M MPaKTH-
yeckoro 3HaueHus 3BU.

PesiomupyeM. C TOYKH 3peHHS NMPHKIaAHHKA, NpelesbHbIC
nepexobl He SBJSIIOTCS CJAUIIKOM YK BaXXHOH YepTOH MH3e-
COBCKOro MOAXOA2a, & MPEACTaBJSIOT COGOH CPeACTBO H, €C/H
yroaHo, H3jep:xKku crporofi cdopManusauud. I'aBHasg yepra
MH3€COBCKOro I0X0/a COCTOMT B TOM, YTO 3/leCh C CaMoro Ha-
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yana 6epyT BCe TaK, KaK OHO eCThb HA CaMOM JieJie B SKCIEpH-
mente. HeynuBHuTenbHO, YTO B HHXKEHEpHOH H (H3HUECKOI
JHUTepaType BBOAAT MaTeMaTHYeCKOe OXHIaHHe pPaBeHCTBOM
(9) Hepenxo Ge3 cceiok Ha P. Museca, Mu3ecoBCKHil MOAXOA
JUILIb MPeJOCTaB/sIeT, TaK CKas3aTb, NpaBa rpaxJaHCTBA B
TEOPUH BEPOSATHOCTEH TeM JAaBHLIM-aBHO H3BECTHBIM SMIHUDH-
KO-MHJYKTHBHBIM CXeMaM OGpaGOTKH JAaHHBIX, KOTOpble BOC-
XOAAT K CaMHM OCHOBaM €CTeCTBEHHOHAYYHOIO MeTOAa C €ero
Tpe6OBaHHEM MHOrOKDAaTHOrO BOCIIPOHU3BENEHUS pe3yJibTaTa.
CpaBHeHHe ¢ akKcuomMaTHKOH KoJdmo-
ropoBa. B sTofi MpoKo H3BECTHOH aKCHOMATHKE TEOPHH
BEPOSITHOCTEl B KayecTBE <«TEOPETHUECKOro MABOHHHKa» CJIy-
YafHOH BeJMYHHBEI BbIOHpaeTcs: uaMepumass QyHkuus X(o),
3aJlaHHasi Ha abCTPAKTHOM BepOSITHOCTHOM TMPOCTPaHCTBe €2.
MusecoBckull MoAxon, ckopee Bcero, He MOXeT GbITb MOJHO-
CTLIO YJ/IOKEH B PaMKH aKcMoMaTHKH KosmoropoBa, Tak Kak
TOUKY ® MPaKTHYECKH HEBO3MOXKHO OTOMKAECTBUTH C HOMEpPOM
S MCNBITAHMA, €CJIH S MpoberaeT CYeTHOE MHOXECTBO 3HAYEHHUH.
HeBoamoxkHocTb 06ycJioB/IeHa CBOACTBAMH TOHSTHS MEPHIL.
OcHoBHast TeopeTHyecKast mpoGJeMa B MH3ECOBCKOM MOJ-
XOJle COCTOHMT, MO-BHIMMOMY, B TOM, YTOGbl HAHTH KOHCTDYK-
THBHBIE TEOpPEeMbl CYLIECTBOBAHHS YMCJOBBIX MOC/EN0BATE/ b-

Hocrelt {X(s)}T, A/sT KOTOPHIX MMEET MECTO HYXHasl CXOMH-
mocth (10) K Hamepen 3anaHHOH (GYHKUMH pacrpeneneHus.
Ora mnpobieMa NOKa pellaeTcsi TOJNbKO st C/1a6oi CXOMH-
MoctH [22]. B akcuomarnke KosmoropoBa nmeercsi cjenyro-
Ias TeopeMa CYIIECTBOBaHHMSA: JJ/si JIIOOOrO COrJacoBaHHOIO
cemeiicTBa (YHKLHH pacmpesiesieHus! CYIECTBYeT BEpPOSTHOCT-
Hoe npocTpaHcTBO Q M Habop ¢yukuuit X (), Xy(),...,
0EQ, 11 KOTOpBIX CeMeficTBO (GYHKUMH pacnpene/neHust
COBNajiaeT C 3aJlaHHBIM COIr/1acOBaHHbIM ceMelcTBoM. [laHHas
TeopeMa He pellaeT BBILIEYKa3aHHOH TeOpeTHYeCKOH MpoGJeMbl
XoTs 6bl IOTOMY, YTO NPOCTPAHCTBO L2 HEOXOXKE HAa MHOMKeECT-
BO HaTypasbHBIX 4Hcea s=1,2, ...

MusecoBckufi noaxon Hyxnaercs:i B oco6oft paspaboTke
TEOPETUKO-YHCJIOBLIMH METOJaMH, He CBONMCTBEHHBIMH aKCHO-
maruke Kosimoroposa. BrickasbiBajloch MHeHHe, 4TO 3TOT MOJ-
XOJ CTpajaeT OpraHHYeCKOH HeCTPorocThbio. MexAy TeM 3To
He TaK, O YeM CBHIETe/JbCTBYIOT, B YaCTHOCTH, YNOMSAHYTBble
TeopeMbl cyiiectBoBanus [22]. Ilpu kKesnaHHH MOXKHO BMOJHE
CTporo 0(GOPMHTb OCHOBBI MH3ECOBCKOrO IOAXOAa H B BHIE
YeTKOro CBOJa aKcHoM. [IpoTHBomoOCTaB/eHHE MH3E€COBCKOIO
nojixoja aKCHOMaTHYeCKOMY METOAY B TeOpPHH BepOsTHOCTel
"LIeJIMKOM OCHOBAHO Ha HeAOPa3yMeHHH.
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[loansenem HTOTrH. Bbime orcranBanach ciaenyio-
mas ToYyKa 3peHHd. B Kaxnoll npakTuueckoil 3anaue, K peiue-
HHIO KOTOPOH BCepbe3 MPHBJIEKAIOT TEOPHIO BepOSITHOCTEH,
HMeeTCs] CBOH Habop HMCXONHBIX BEJHYHMH, MHOZOKPAMHO U3-
MepAEMbIX 8 SKCnepuMeHme; HellPeACKa3yeMOCTb 9TUX BEJHYMH
He $BJsieTcs HH JOCTATOYHBIM, HM HEOGXOJAUMBIM YCJIOBHEM
NPUMEHUMOCTH K HHUM TEOPETHKO-BEPOSITHOCTHHIX TMOHSITHH.
JleficTBUTE/ILHO HEOOXOAMMBIM YCJIOBHEM 3((eKTUBHOIO MpH-
MEHEHHs1 TEODHH BepOsITHOCTeH fBJSETCS CTaTHCTHUEecKas
YCTOHYUBOCTb, T. €. YCTOHUMBOCTb YCPEIHEHHBIX XapaKTe-
PHCTHK HCXOJHBIX BeJHYHH. TeopHS BEpPOSATHOCTEH MO3BOJISIET
paccuuTaTh MO 3THM HCXOIHBIM YCPEIHEHHBbIM XapaKTepHUCTH-
KaM AaHaJOTHYHBIE XapaKTePHCTHKH APYTrHX, BTOPHYHBIX Be-
JIMYHH, eCJU M3BECTeH ollepaTop, CBSA3BIBAIOLIMH BTOPHYHBIE
BeJIMYUHBl C HCXOAHBIMH. Ilpu 3TOM rapantupyercsi, uto pac-
CUHTaHHBIE — pasymeercsi, 6e3 OIMINO0K — BTOPUYHBIE YyCpen-
HEeHHble XapaKTepPUCTHKH GYAYT YCTOHYHBLI B HYXKHOH CTENeHH,
€CcJIM JIOCTaTOYHO YCTOAYMBHEI HCXOIHLIE YCPEJHEHHBIE Xapak-
TepucTuku. OJhako TeopUsI BEpPOATHOCTEH HE MoOXKeT 1aTh
HHKAKHX [apaHTHH OTHOCHTE/NIbHO HCXOAHOH CTaTHCTHUECKOH
yeroituuBoctd. [losHBIX rapaHTHi 37iech BooOlle JaThb HeJb3d,
TaK KaK Ha NpaKTHKe peyb HJAET O npoeHo3ax. MOXHO JUlIb
YTBep:KLaTh, YTO JOMYUIEHHA-NPOrHO3bl 06 YCTOHYHBOCTH
ONpaBJbIBAIOTCS Yaille, KOrAa OHHM NPUHHUMAIOTCA Ha OCHOBE
SMIUPHUYECKOA HHAYKIHUH.

Hanee, nmpH npoBeleHHH TEOPETHKO-BEPOSITHOCTHBIX pac-
YeToB HaCTO NPHHUMAIOT AOMYLIEHHe O CTATUCTHUECKOH He3a-
BUCHMOCTH AJHHHEIX MpoTOKoJioB. CorsiacHO onpesesnenuto (6)
O CTaTHCTHUYECKOH HEe3aBHCHMOCTH MOXKHO TOBOPHUTb TOJbKO
nocae moeo, Kak MPUHATO JONYIIEHHe O RO/KHOHA CTaTHCTHYe-
CKOH YCTOHYMBOCTH (TOYHee, 06 YCTOHYHBOCTH n-MEpPHOU SMIH-
puueckofi (YHKUHHM pacrpefeseHus).

TaxoBbl JIOrMKa BBeJeHMS] M COOTHOILUeHHe IBYX HauGoJee
(yHIaMeHTa/bHbIX KOHLEMUHMH MNPHUKIAJHOH TEOPHH BEPOSIT-
HOCTell — KOHIENUUHA CTaTHCTHYECKOH YCTOHUHMBOCTH pe3yJib-
TaTOB M3MepeHHH M CTAaTHCTHYECKOH He3aBHCHMOCTH MPOTOKO-
JIOB M3MepeHHH.

IIpu BBefeHHH 3THX (YHAAMEHTANbHBIX KOHIEMUHH HaM
TaK H He MpPeACTaBHJICA CayyaH o(HLHANLHO NMPHBJEYb K Aeny
NOHSITHE HEe3aBUCHMOCTH HCMBLITAHHH, SBJASIOLIEECT MEXAY TeM
OJHUM H3 OCHOBHBIX MOHSTHH MAaTEMAaTHYECKOH CTaTHCTHKH.
Brl pazroBop o6 OAHOPOAHOCTH HCHBITAaHHH, T. €. CTaGH/Ib-
HOCTH KOHTPOJIMPYEMBIX YCJOBUE sKcnepumeHnTta U, Ho B ¢op-
MYJIbl, C YYaCTHEM KOTOPBIX BBOAMJIHCL 00¢ (pyHIaMeHTaJbHbIE
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Kounenuud, ycaosuss U He Bouwtn. Bupumo, Helb3s M Ha-
JleITbCA Ha BBefleHHe ycqoBué U B KOJIHYUECTBEHHLIE MOHSATHSA,
GopMyJIbI H MPEAJIOKEHHSI TEOPUH BepOSITHOCTEH, KaK Obl OHA
HH crpousach. CIMIIKOM pa3HOOOpasHbl 3TH YCJIORUSI B pas-
HBIX MPUJIOXKEHHAX TEOPHH BepOATHOCTEH, U MojYaCc OHH OYeHb
cloXHbl. CaMbIM NOJPOOHBEIM OTYETOM O MHPOBEJEHHOH CepHH
HCNBITAaHUH, KOTOPBIM MOJA CHJIY <IepeBapuBaTby TEOPHH Be-
poSITHOCTeHl, SIBAfIETCA MPEJeJbHO JAKOHWYHBIA MPOTOKOJ,
rle OT KaXNOro MHCIBITAaHHS OCTAIHCh JIHIIb €ro HoMep S
Ja peaysabraT u3mepeHus. [ln1s Toro urobul copmynaupoBarthb
onpeneeHde He3aBUCHMOCTH HUCMBbITAaHHH, ane/IHpyiolilee ToJMb-
KO K TaKoMYy IPOTOKOJY, HEOOXOAHMbI KakHe-TO HeTpUBHA/b-
Hble Hleu. Hibke MBI KOCHeMCSl STHX MfeH, OTCYTCTBOBABIIMX
B KJIaCCHYECKOH TeOpUH BepOSITHOCTEH M  COCTaBJISIOUUX
«BBICIUMH CJ10H» MH3ECOBCKOro NOAXOZLA.

BbIXonuT, MOHATHUS CTATHCTHYECKOH YCTOHUMBOCTH M CTa-
THCTHYECKOH He3aBUCHMOCTH BeJMYHH He HYXKJIAloTcs s
CBOEr0 BBeJIeHHS B IIOHSITUH HE3aBUCHMOCTH HCIIBITAHHH.
Hao6opor, mnoc/ienHee mnoHsATHE KaKUM-TO 06pPasoM JOJ/IKHO
BBOJAMTLCSI HA HX OCHOBE,

Fnasa 3. KPUTUYECKMA AHAJIM3 METOJA
MATEMATUYECKOWN CTATUCTUKMU

OnpenesneHusi TOro, 4To MOHMMAIOT NOJ MAaTEeMAaTHUYECKOH CTa-
tucTuKOl (MC), pa3HOpeuuBHl, B YeM Jierko yOenuThbcsi, Mpo-
CMOTpeB IOYTEHHBIX pasMepoB Kostekuuio [23]. Bor onuo
H3 OOCBIYHBIX OmNpefiesieHHit: «MaTemaTHueckasi CTaTHCTHKA —
HayKa, HCcaelyiollasi KOJIMUeCTBEHHblE COOTHOLIGHHS Macco-
BbIX siBjeHu#. Ilpu stoM K o6jacTH MaTeMaTHUecKoi CTaTH-
CTHKH OTHOCHITCSI T€ KOJIMYECTBEHHHIE COOTHOLIEHHS, KOTOpbIE
oTpaxalT crerudpHyecKHe YepThl 3THX SBJEHHH Kak Macco-
BbIX. MareMaTHuecKasl CTaTHCTHKa TeCHO CBSI3aHa C TeopHei
BepOSITHOCTEH, Npele/ibHble TeOpeMbl KOTOPOH — 3aKOH 60/b-
LIHX YHCeNl U Apyrue — o6pas3yloT TEOPETUYECKYI0 OCHOBY pe-
LIeHHS] MHOTHX ee BOMpocoB. MeToibl MaTeMaTHYeCKOH CTaTH-
CTUKH YHHMBepCa/JbHbl H INPHJIOXKHMEL K CaMbIM Pa3/HUHBIM
obsacTAM 3HAHHA: OOIIECTBEHHON, SKOHOMMYECKOH, TeXHHYe-
CKOH, OHOJIOTHYECKOH H T. 1.»

B nepBoii xe ¢pase NpouUUTHPOBAHHOrO OMpejeJeHUs H
BO Bceft KHure [24], u3 KOoTOpoH OHO B3SITO, @ TaKXe B psle
IpYrHX pYKOBOACTB BHAHA TeHAEHUHUS OTOXKAeCTBJAATL MC
C JIOGLIMH OPHJIOMEHHUSIMM MaTeMaTHYeCKHX CHMBOJIOB M IO-
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aatull Kk cratuctuke. K ToMy pacroJiaraet cam TEpMHH «Ma-
TeMaTHYecKasl CTaTHCTHKa» Hanojobue TOro, Kak pacroJiaraior
K yepecuyp LIMPOKHM TOJKOBAHHWSIM YIOMSIHYTBbIE BBILIE Tep-
MHHBI «TEOpHSl Hrp» M «IJAaHHPOBaHHE SKCIEPHUMEHTa».

B nacrosimeit 6pountope MC tpakrtyetcst Gosee ysko. Cormo-
CTaBHB MeXJYy coGOll pasHble PYKOBOJACTBA N0 STOH JYCLHIIJIH-
He, MOXKHO EBISIBUTb He TOJIBKO OTJIMYHS, HO M Gojiee WM Me-
Hee ompeleseHHOe CMBICIOBOE siApo, ofllee 1St GOJIBLIMHCTBA
pyKoeoACcTB. MHI nogpasymeBaem noj MC HMEHHO Takoe sIApo,
IIOCKOJIbKY, HaJlo NoJjiarath, B HEM H COCpefOTOueHHl HauGosee
xapakTepHole uepthl Metofa MC. Kcratu, ¢ sTMX mno3uLHi
kuura [24] — 3a BbIYETOM NPOLUTHPOBAHHOrO HaMH OIpeje-
JIeHHs] — KaK pa3 [pejACTaB/IsieTcsl PYKOBOACTBOM He no MC,
a TMpoCTO 1O CTAaTUCTHKE, XOTSl OHAa M OMyGJIMKOBaHA B CEpHH
«MaTemaTHyeCKasi CTATHCTHKA JAJS1 SKOHOMHCTOB». B [24] 06-
CTOSITE/IHO PACCKA3aHO O MOHSITUSIX CTATHCTHKH, T. €. O BCSKO-
ro pOAa YCpeIHEHHBIX XapaKTepHCTHKAaX, IPOTUB HCIOJb30-
BaHUS KOTOPbIX BpPSIA JIH YMECTHO BBIIBUraTh Kakue-jau60
ofuiye NpHHLIHMMHANbHBIE BO3pakeHHsi. B rsaBe 2 Mbl Toxe
pacckasplBaH O TOM, YTO IOHSTHSI CTATHCTHKH CJYXKAT IIpoO-
00pa3oM U «MeTpoJIOrTHYeCKH obeclieueHHOH» HHTepnpeTauyeit
TEOPETHKO-BEPOSITHOCTHBIX IOHATHH. $ICHO, YTO mnpakTHYe-
CKYIO MOJIE3HOCTh TEOPUH BepOSITHOCTE! TaKKe BPSIA JIH yMECT-
HO OTBeprarb B IpHHIHUIE.

Huxe kputukyercs ToNbKO crenuduyeckas MaHepa HC-
NI0/1b30BaHUSI TEOPHH BeposTHOCTEeH, XxapakrtepHas a1 MC.
Hcroku stoii MaHephl oXapaKTepH3oBaHbl B TpeTbell (hpase
OpPOLMTHPOBaHHOro Hamu onpeneneHuss MC — sTo 3aKOHBI
GOJIBIIMX YHCeI, a TOYHee, UX HCTOPUYECKH NepBble HHTEpIpe-
TallMH, Ha yIUBJIEHHe NMPOYHO BOIUEAIIHE B TPaJHIHIO.

AnbrepHnaTnBa of6meld yCTaHOBKe Ma-
TeMaTHYeCKOl cTaTHCTHKH., Bo Bcex pykoroz-
ctBax no MC, a He TOJIbKO B IPOUMTHPOBAHHOM BBILIE ONpele-
JIeHHH, CKBO3HT CJenywollasd ofllas YCTaHOBKa — JaTb YHH-
BepCalbHYIO TEOPHIO U3MePEHHs] yCpeHEeHHbIX XapaKTepHCTHK.,
Ot aTOlfl TeOpHHM HAJEIOTCS MOJYYUTh OTBET HA BOMpOC, JOCTa-
TOYHA JIM IIPOBENEHHAsl CepUsl MCMBITAHUN JJI H3MepeHHs
HYXKHOH YCpEeJHEHHOH XapaKTepHCTHKU C TpeGyeMbIMH TOUY-
HOCTBIO M HanexHocTbio. [locnennui Bonpoc Kopoue Gopmysu-
PYIOT TaK: NpeACTaBUTeIbHA JH HMelollasics BeiGopka? Ha
sToM nytH MC pasBujach B OCLUMPHYIO H H3PSIHO CJAOXKHYIO
JIUCUMIVIUHY,

Mexny TeM mpocThle cOoGpaXieHHSI €CTeCTBEHHOHAYYHOro
81paBOro CMHICJIA, H3JIOXKEHHBIE HaMM B IViaBe 2, 3acCTaBJSIOT
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COMHEBaTbCsl B CaMO BO3MOXHOCTH MOCTPOEHHSI TAKOro pojia
YHHBEPCANbHOA U CJIOXKHOH TeOpUH, KOTOpas B caMoM Jele
OKasanach Obl OYeHb Mo/e3HOA. [Jeso B TOM, YTO eiBa JiH
BO3MOXKHO KAaK-TO BCepbe3 «BBIYHCIUTbY MJH «OGOCHOBAThL Ma-
TEMaTHYeCKH» TOYHOCTb H HAJEXHOCTb HA4AAbHbLK TIOCBLIOK
Kakoro Obl TO HM Obl10 NMpHUK/IafHOro pacuera. Ha npakruke
HayaJbHble MOCBUIKH — 3aChIIKa B JKEPHOBA MAaTeMaTHKH —
BCerjla SABJSIOTCSA MO0 HEOOXONMMOCTH — UHMYUMUBHOIMU NpO2-
Ho3amu HEKHX IepMaHeHTHocTeil. B ecrecTBeHHBIX HayKax
H3JlaBHA NPHHATO MNOATBEPKAATb NEPMAHEHTHOCTH HE CJIOXK-
HBLIMH TEOPETHYECKHMH MOCTPOEHHSIMM H BBIK/JaiKamH, a YyGe-
JMTENLHOH JeMOHCTpalHeili MHOrOKPaTHO BOCHPOH3BENEHHBIX
pe3yJIbTaToOB 3KCIEePUMEHTa, T. €. SMIHPUYECKOH HHIYKIHEH,

Takum obpasom, anbrepHaTHBa ofwed ycraHoske MC co-
CTOMT B TOM, YTOObI B NIPUKJIAJHBIX 3alayax BCeMEPHO BOSJEp-
JKHBATbCA OT TEOPETH3HPOBAHHWS HAa 3Tane NMPUHATHS Hauajb-
HBLIX TOCBHLJIOK-NPOTHO30B, KOHLUEHTPUPYS YCHJIHA HAa SMIHPH-
KO-MHJAYKTHBHOM OOOCHOBaHHH IPaBIONONOGHOCTH 3THX IIPO-
rHo30B. CKOJIbKO-HHOYZb CJIOXKHAsI MaTeMaTHYecKash OCHACTKa
ObIBaeT MoJie3Ha B CTaTUCTHYECKUX 3aJayax pas3Be UTO MOTOM —
Ha 3Tane BbIYUC/EHHS] BTOPHYHBIX YCPEIHEHHBIX XapaKTepH-
CTHK II0 YK€ HaJeXKHO CIIPOTHO3HPOBAHHBIM HCXOJAHBIM Xapak-
TepHCTHKaM.

YCOMHMBIUHCH B peaUCTHYHOCTH oflieil ycraHoBku MC,
Mbl MOXKeM OXMJaTh, YTO aHaJ/M3 JIOTHYECKOH CTPYKTYphI H
NPAaKTHYECKOrO COJAEpPXKAHUS THIUUYHBIX TNOHATHH M YTBepHK-
JEHHMH 3TOH INUCHUNJMHBL BBIIBUT B HHX YS3BHMBIE MeCTa.
Ham ananus 6yzer kKacaTbCsi He MaTeMaTHYECKHX TOHKOCTEH,
a JMIUb KapAHHA/JIbHOrO IJisl MPaKTHKU BOMpoca: KakuM obpa-
30M HaJ0 CTaBUTb SKCHepHUMeHT AJs BepUUKALUH, T. €.
MPOBEPKH COOTBETCTBUS! THMHYHBIX YyTBepXKaeHHH MC obbex-
THBHOH peasibHOCTH? OOBSBUTb 3TH YTBEPXKIEHHS He MOjJe-
XKalllUM «TIPUMepKe» XOTs Obl K MBICJIEHHOMY 3KCIEPHMEHTY
3HAUMJO Obl HCKIIOYHTh HMX M3 KOMIETEHLUH eCTeCTBEHHBIX
HayK. Mbl npHcTynaeM K IpUMepKe, ocTaBasich Ha TeX ke
METPOJIOTHYECKH JKECTKHX MO3MLHUSAX, KOTOpble OblM 3aHATHI
HaMH C caMoro Hauana: Jo6oe MaTeMaTHYeCKOe OXKHIaHHe,
B YaCTHOCTH J106asi BepOSITHOCTb, TPAKTYETCH CTAaTHCTHYECKH.
Haunem ¢ pas6opa ucrokos MC.

TpaluuunoHHBE HHTEepHOpPETAaLHUHU MNpe-
dJeNbHB X TeopeM DBosbvem B KayecTBe IpuUMepa Tpa-
JUUHOHHYI0 (GopMYynHpOBKY Teopembl Bepnymu. s yno6-
CTBa CCbLIOK Ha3oBeM 3Ty (OpMYJHPOBKY Teopemoil 2. Peko-
MeHJyeM Ccpasy Ke CPaBHUTb TeopeMy 2 ¢ Teopemoit l.
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Teopema 2. [Ilyctb npoBomuTCca n HCOBITaHHH, B
KaXJZOM M3 KOTOPHIX MOXeT HaCTYNHTb HJM He HacTYMHUTb He-
KoTopoe cobbitHe A, M nycTb Y ,— KOJHYeCTBO HacTynJeHHH
cobuitusi A B stOfi cepuM ucnbitanuii. [lyctb, Hanee, Bhimos-
HeHBl CJENYWllHe [Ba YCJOBHS:

1) BepositHoctb P (A) cobbitisi A B KaXKAOM HCIBITAHHH
paBHa p;

2) UCHBITAaHUS He3aBHCHMBI.

Toraa anst BeposiTHOCTU

P(n, &)=P(|on(4)—p[<e) (11)

TOro, uro uacrora ®,(A)=Y,/n oTkaonutTcsa ot p He Gosee,
yeM Ha &, CINpaBelJHBO PaBEHCTBO

limP(n, e)=1, ye>0. (12)

n-oco .
B Teopeme 2 roBopsaT 06 00HomM MHOTOKPATHO HaG/II0aeMOM
coObITiH A H, ClnefoBaTeNbHO, C MaTeMaTHYECKOH TOYKH 3pe-

HUS — 06 00HoUl NTBOWYHOH mocaenoBaTesbHoCTH {X4(S)}T —
H]eajM3HPOBAHHOM  NPOTOKOJIe-HHAHKATOpE 3TOr0 COGBITHS
(ecsiM, KOHEUHO, CJIOBA HCIBITAHHE» H «COGBLITHE» MOHHMAIOT
B OYKBa/bHOM, OOBIAEHHOM CMBICJE). STHM TeopemMa 2 3aMeT-
HO OTIMYyaeTcs OT Teopembl 1, rae Qurypupyer awcambab
JIBOHYHBIX  MOC/AEJ0BATeTLHOCTEH, WJH B HHTEpOpeTaldu —
HaGop cobutuit A4, ..., A,.

B Teopeme 2 Hanuuo nBe ¢yHAaMeHTa/bHble KOHLEMLHH
MC — He3aBHCHMOCTb HCNBITAHHH M CXOAMMOCTb IO BEpOST-
HOCTH 4YacToThl ®,(A) K BepositHoctH P (A). O6cyaum Tpanu-
HHMOHHBIE Pa3bsiCHEHHS] 3THX KOHLEMIWH,

HesaBucumoctsr ucnuranui B MC ucne-
TaHHsl MHOTAA HAa3bIBAIOT HE3aBHCUMBIMH, €CJIH CTabHJIbEBI
YCJIOBUS 3KCIepHMeHTa. Bhille otMeuasoch, 4T0 CTaGHIBHOCTD
KOHTPOJIHDYEMBIX YCJOBHH sKcmepuMenTa U He Bcerma ofec-
NeYHBaeT caMy [OPUMEHHMOCTb TEOPHHM BEPOSATHOCTEHl H UTO
ycnosust U Booflle He MOTYT BXOAUTb B KOJHYECTBEHHBIE MO-
HATHSA, QOPMY/IBI U MpeJJIOXKEeHHsT TeOpUH BeposiTHOCTell, Kak
66l OHA HH CTPOMJIACK.

Menee JierkoBecHble onpejeseHHsi, AaBaemble 3jaech MC,
CBOJISIT HE3aBUCHMOCTb A HCMBITAHMH K CTAaTHCTHYECKOH He3a-
BHUCHMOCTH 11 BeJTMYHH. D10, Ge3yCJOBHO, HEOOXOAHMO ClejaTh,
€CJIM CTPEMHTbCS NPEACTaBUTh TeopeMy 2 B KauecTBe OXHOM
U3 uHTepnperauui TeopemMel 1. B MC 1aKoe CBefieHHE CUHTAIOT
TPHBHA/IBHOH 3ajlaueil, Kotopas cpasy peluaercs, €C/H MoJo-
XUTh, UTO KaXJ0e HCIBITaHHE MOPOXKAAET CAYYaHHYIO BeHUH-
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uy (cm., Hanpumep, [251). Torma n ucobitauuit mopoasat n
cly4aliHBIX BeJHYMH, H CTaTHCTHYECKash HE3aBHCHMOCTb [IO-
cnefHHX OyJeT O3HayaTh He3aBHCUMOCTb 1 UCIBITAHHH.
Onuako Kaxaoe OTAesbHOE MCIbITaHHE S, MOHHMaeMoe Kak
H3MepeHHe BeJHYMHBI X, MOpOXKJAAeT BCe Ke He CaydadHYio
BeJHYHHY, a TOJAbKO OIHY ee peanusanuio — uucio X (S).
B poau cayuafiHOH Be/JMYMHEI, TOYHee, 06BbEKTa, K KOTOPOMY
MPUMEHUMBl MOHATHA MaTeMaTHYeCKOro OXMAAHHS WJIH Be-
POSITHOCTH, BBICTYNAeT IpPH CTATHCTHYECKOM [OAXOfie BeCh

AJUHHBIE mpoTokos usmepenuit {X (s)}T, T. e. uucsoBas
[OC/Ie0BATe/IbHOCTD KaK efuHoe uenoe. Tak, B Teopeme 2
BCE HCINBITAHUS MOPOXKAAIOT 6Cee0 00HY JBOMUHYIO CIYYalHYIO
BEJIHYHHY.

Ecnu no3BosMTeNIbHO TaK BLIPA3HThCS, BOJIIOHTAPHU3M CO-
OTBETCTBHSA «/N HUCNBITAHHUH — 1 CIyYalHBIX  BeJMUYUH» B
KOHEYHOM cuere o6opauHBaercsi oTcyTcTBHeM B MC scHBIX
npaBUA AJI SMIHPHYECKON MPOBEPKH HE3aBUCUMOCTH HCIbITA-
HHH B CHTyallUH, KOrJa CHayaja pacroJiaraioT o0HuM IPOTO-
KOJIOM, CKaMeM, OJHMUM MpOTOKoJIoM-HHAuKaTopoM {X4(S)}T,
Kak B TeopeMe 2. HesicHo, KakoMy npaBuJly Hafo CJelOBaTh,
yTOGK! MepeHTH OT OHOrO HCXOJHOrO MPOTOKOJA K aHCcaMOIIio

{X}n(r)}?’ =1, n, yn (13)
H3 1 NPOTOKOJIOB C TeM, YTOOLI IPOBEPHUTb HX CTAaTHCTHUYECKYIO
He3aBHCHMOCTb, PYKOBOACTBYSICh ompenedeHueM (6), # TaKuM
crnoco6oM JeHCTBHTE/bHO INPOBEPHTb HE3aBUCHUMOCTb 1 UCIIbI-
TaHHUi.

Hrak, MOXHO yTBep2KJAaTh, UTO COOTBETCTBHE «f HCIIBITa-
HUP — n CAydYyaHHBIX BeJIMYHH» NpejacTaBnsieT co6oit B MC He
uTO HHOe, KaK OJombicausanue ancambAs CAYYaHHBIX BEJHYMH
TaM, TAe CHayaja BeAyT peub o0 o0wou CiydyafiHOH BeJIHYHHE,
a TJaBHOe, HA CaMoM Je/ieé HMEIOT B 3KCIepUMeHTe TOJbKO
ONHY CcJaydaiiHylo BejanuuHy. Ilogo6Hoe JAoMbICIHBaHHE —
OlHAa U3 XapaKTepHbIX uepT Merofa MC. TakuM CHJIOBBIM IIpHe-
MOM, KOHEUHO, yJaeTcsi CBECTH Ha CJIOBax TeopeMy 2 K cxeMme,
no Kortopoii nocrpoena teopema 1. Ho B pesysabraTe ocratorcs
M0 CYIIECTBY HESICHBIMH HE TOJBbKO YCA08Usl TPaJAULHMOHHBIX
¢opMy/IUPOBOK Mpene/bHBIX TeopeM, IAe HelPeMeHHO (Hry-
PUPYIOT HE3aBUCHMblE HCOBITAHHS (M3MEPEHHs, OIbIThI), HO
M HX 3aKJIOYeHH$, MOCKOJbKY W AJs MOCJeIHHX He Npejja-
raloT SICHBIX MPABHJ SMIUPHYECKOH MPOBEPKH; B TPAJUIHOH-
HBIX KOMMEHTapUsX K 3aKoHaM GOJIbLIMX YHCeT HeT J0CTaTod-
HO YeTKMX pas3bsCHEHHMH M TOro, YTO MPEICTaBAAET COOOH
CXOJMMOCTb IO BEPOSITHOCTH.

39



CxoaumocTb no BeposasTHOCTHU. O6Gparumcs
K 3aKJI0YeHH!0 TeopeMel 2. JInsi TOro, 4to6bl NMpOBEPHUTH B
SKCriepHMeHTe HajaHuhe CXOAUMOCTH (12), HyXHO H3MepHTb
BTOPHYHYIO BepOSITHOCTb P (n, €). 3HAYUT, HYKHO OPraHu3o-
BaTh JUIMHHYIO CEPHI0 BTOPHYHBIX MCIBITAHHH, KaxKaoe H3
KOTOPHIX COCTOs/I0 6bl B IpOBepKe BHINOJHEHUsI HepaBeHCTBA
THNA TOrO, YTO JOBOJBLHO YCJIOBHO YKa3aHO NOJ 3HAaKOM Be-
positHocTH B ¢opmyJse (11). st aToro Heo6X0AUMO UMETh He
O0HY CepHIO-BLIGOPKY, COCTOSIILYIO H3 71 HCNBITAHHH, KaK 9TO
MOXKET MO0Ka3aTbCsl NPH UYTeHUH (GOPMYJIHPOBKU TeOpembl 2,
a MHoe2o BHIGOPOK MO n HcnbTaHKu#. O603HAYUM STH BLIGOPKH,
TOUHee UX IPOTOKOJE!, yepe3 S(r, n), r=1, Q, rie r — Homep
BbIGOpKHU. Ilyctb Y ,(r) — KosnuuecTBO HacTymJeHHH COOBITHS
A, a 0,,(A)=Y,(r)/n — ux yacrora B BmiGOpKe S(r, n). Ha-
30BeM INpouUeaypy (pOpMHPOBAHHSI MHOTHX BBIGOPOK cxemoti
MHO2ux cepuil, TOrja KaK pacCMOTpPeHHEIE B TIVlaBe 2 CXeMbl
yanuHAWeNCcs U (PUKCUPOBAHHOH CepuUM CTaHeM Ha3blBaTh
IJisl KOHTpacTa cxemoti 00xoti (yIOJUHsIOWEHCS HJIH (UKCH-
poBaHHoO#1)  cepuu.

[MozxcuuraB o6bIUHBIM 06pasoM aJast cepud r=1, Q BTOpHY-
HBbIX HCIBITAHHH 4YacTOTY

0q(n, &)=0q( loyn(A)—pi<e), (14)

MOXHO B CaMOM [Ie/ie H3MEPHUThb BeposiTHOCTh P (n, &), pyKOoBOA-
CTBYSiCb B HJease cXeMOH OIHOH YHJIHHSOLeHCA CepHH.
Taxoe usmepeHue cxemaruuecku c¢opmanusyercss no Musecy
Kak Mpele/bHbli nepexol

P(n, &)=1lim wq(n, €). (15)
Qoo

[Tepeuntas TeopeMy 1, MOXKHO BHZETb, UTO TeopeMa 2 B Cy-
IIECTBEHHBIX YepTax CBOAMTCS K HeH, ecau BeiGopka S (r, 1)
npencrapjaseT coGofi nomepeyHoe ceueHde ancam6aa (13):

S(r, n)={X;n( r)|j-=1—71},

Val) = 3 Xy (0.
i=1
Bor u nonyuaercs, 4to mpaBus AJs (GopMHpPOBaHHS BbIGO-
POK M3 ONHOH HCxOAHOH mnocaefoBatenbHocTH  {X4(5)}7 B
MC He pator, KoJIb CKOPO He JAOT NMpaBuJ Ans GOpMHPOBaHHS
ancam6as (13). dror ancambab, a ¢ HUM M BbIGOpKH S (7, 1)
B MC nonpocty aombiciuBaioT. MoXHO CUMTaTh H TaK: 31ech
JIOMBIC/THBAIOT MHOTO BEIGOPOK S (7, 1), TaKUX, 4TO mocje oObe-
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IMHeHus uucel X;, (r), cTosmMX B BBLIGOPKAX Ha j-X MecTax,
B nocaenoBarenbHocTH {X;,(r) | r=1,2, ...} noayyaercss cra-
THCTHUECKH He3aBUCHMBIH aHcam6ab (13). B MC BooGiie mno
BO3MOXHOCTH a6cTparupyrotcst oT Toro (akTa, 4To AJIs BepH-
(bHKalHH CXOAUMOCTH MO BEPOSITHOCTH HeOGXOJHMO NPOBOIHTH
9KCNEPUMEHT MO cXeMe MHoeux cepuil. Jlaxke rpaMMaTHuecKH
BCE TpaJMUMOHHBIE (OPMYJHPOBKH 3aKOHOB GOJIBIIHX YHCel,
Kak U QopMYJHpPOBKA TeopeMbl 2, MOCTPGEHH! TaK, GYATO JeJo
KacaeTcsl TOJbKO 00Hotl cepuu U3 n HcnbliTanHi. CoOTBETCTBEH-
HO B MC HHKOrja He BBIMHCHIBAIOT apTYMEHT ! BTOPHYHBIX CJIY-
yallHBIX BeJNHYHH THna Y,(r) uan ., (A) (cpaBuuTe TpamH-
[IMOHHYIO 3anHCh (11) — B 3TOM CMBIC/IE IOBOJILHO YCJIOBHYIO —
C Halllefl «HeHMHOCKasaTeJbHOH» 3anuchbio (14).

JBe KOHKypHpYyHUHE MaTemMaTHUe-
CKHe MOJLeJH CTaTHCTHYEeCKOH ycTofi-
Y HBOCTH. Takum o6pasoM, B TpPaZHUHOHHEIX HOPMYIHPOR-
KaX rnpeJe/TbHbIX TeOPeM U B KOMMEHTApPHSAX K HHUM HET SICHBIX
npaBuJ AJisl BepHOHKALMH HHU YCJOBHH, HH 3aKJIIOUeHHH 3THX
TeopeM. MIMEHHO 3TO M MOPOAHJIO B CBOE BPEMS WJIIIO3HIO TOTO,
4TO 3aKOHB! OOJBIIMX YHCeJ PellaloT He OpJUHApPHBIN BapHalT
OCHOBHOH MaTeMaTH4ecKOH 3aJayd TeOpHH BeposATHOCTEH, a
TEOpeTHYECKH BBIBOAAT YCTOHYMBOCTb CPEJHHUX H3 ONHOpPOJ-
HocTH HcnblTanHi., OT nofo6HO# HJMIO3HH OKOHYATENbHO He
OTMeXKeBaJHCb M COBpeMeHHble DPYKOBOACTBA IO TEOPHH Be-
positHocTelt M MC; noOAGOPKY COOTBETCTBYIOLIMX BBIIEPIKEK
MOXKHO HafiTi B ny6aukauusix asropa [9, 13].

Ilannoe o6cToATE/IbCTBO HAXOAUT OTPaXKEHHe, B YACTHOCTH,
B TOM, YTO CTAaTHCTHYecKyw ycroiiuHpocth B MC ortoxaecie-
JISIIOT CO CXOJHMOCTBIO MO BePOSITHOCTH, (UrypHpywoliell B
3aKJ/IOYEHHSIX SaKOHOB OOJIBLIMX uHcesd. Tak, YCTOHYMBOCIDL
yacToThl co6biTH A B MC OTOXKIECTBJSIOT CO CXOAUMOCTLIO
(12), a o MHM3ecOBCKOH MOAENH YCTOHUHBOCTH

P (A)=1im o,(A) (16)
m= oo
OOLIYHO HE YNOMHHAIOT.

Mexny TeM TecHO cBSi3aHHBIE MeXIYy COGOH CXOAUMOCTDL IO
BEPOSATHOCTH H CXeMa MHOTHX CepHil B NpPHHUHMIE Hecrnocollibl
JlaTh 3aBepllleHHOe OnHcaHue (peHoMeHa CTATHCTHYECKOH YC10H-
YUBOCTH. B HHX HanHUO JOrHYeckoe 3alMKJIMBaHHE, SIBJSIO-
Ileecs ellle oHOH XapakTtepHoi uepToit meroga MC. 3auukiu-
BaHME COCTOHT B CJefYIOIeM.

Hamepenne nepeuunoit peposatHoctd P (A) mo cxeme MEO-
THX CepHil 3aKJIOYAeTCsl B TAaKOM OLEHHBaHHHM OJHM30CTH nep-
BHYHBIX BBIGOPOYHBIX YacTOT ®,, (A) K omnpeneneHHOH# KoH-
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cTanTte, KOTOpPOe MNpeanoJaraeT H3MepeHHe BTOPHUHHON Ee-
positHoctH P (n, €). [locnenree ke, B CEOIO OuepeNib, COCTOUT B
OLIEHHBAHHH TOrO, HACKOJbLKO OJH3KH K ONpefeseHHOH KOH-
CTAHTE BTOPHUYHBIE YacTOTHl Wq (n, €). CielnoBaTeNbHO, MBI
MPUXOAUM B MPUHLHUINE K TaKofl Xe 3afaue, C KaKoi HauHHAaJIH,
TOJBKO Tenepb Bce OYeT TeXHUYECKH 3HAUHTEJLHO IPYIHee,
TaK KakK BTOPHYHBIC HCTIBITAHHS! ¥ HAMHOTO CJIOJKHee NepBHYHBIX
ucnelTaii s. HasoBeM 310 06CTOATENBCTBO NEPEBHIM NapajoK-
COM MaTeMaTHYeCKoll CTaTHCTHKH.

Ecsu, nposiBasis ynopcTBO, NOABEPTHYTh BTOPHYHBIE Ya-
CTOTHl TOYHO TAKOMY K€ PaCCMOTPEHHIO, KaK H NepBHYHBIE, TO
NpHAEM K BeposITHOCTH TOrO, YTO BTOPHYHBbIE YacTOTHI OTJIH-
Yal0TCSl OT BTOPUUHOH KOHCTaHTHI-BEPOSITHOCTH P (n, &) MeHee,
YeM Ha &;. 10 eCTb MBI pHIEM YyXKe K CepPHH CepHil cepuil Hc-
noitanuit. U Tak  ganee. . nonyaspHod crathe [26]
A. H. Kosamoropos no atoMy noBofy 3amerus: «IIpu xkenanuu
TaKoe pacCyXkJeHHe MOXHO IOBTOPSTH HEOrPAHUUYEHHOE UHCJIO
pas, HO BIOJIHE TNOHSITHO, YTO 3TO HE MO3BOJUT HaM COBCEM
OCBOOOAUThCS OT HeOOXOAMMOCTH Ha mociefHeM srtane obpa-
TUTBCSI K BEPOSTHOCTAM B NPHUMHTHUBHOM, rpyOOM NOHHMaHHH
3TOTO TEPMHHay.

Hpyrumu cioBamH, BHoJHe NMOHSTHO, YTO Ha [IPAKTHKE HET
MHOTO BBIXOJA, KpoMe KaK pasopBaTh JIOTHYECKOe 3alHKJIHBa-
HHUe CXeMbl MHOTHX CepHii, 06paTHBILUHCE K CXeMe OJHOH CepHH,
T. €. K MM3ECOBCKOH MOJe/H YCTOHYMBOCTH 4acToT. B oTsinuue
ot (12) nox 3nakoM npexena B (15) unu (16) HeT Kakux Gbl TO
HH 6bIO BeposiTHOCTeH. ECnH XOTHTe, MH3ECOBCKOe ompefese-
HUE BepOATHOCTH KaK pa3 u ecTb obpallleHHe K BepOSITHOCTSIM
B NPUMHTHUBHOM, rpy6OM MOHHUMAHHH 5TOrO TEPMHHA.

ITo 3npaBoMy cCMbICTY, pasphiB JIOTHYECKOrO 3allHKJ/IHBa-
uns, HasBaHubll A. H. KoiMoroposriM «rnoc/iefHuM 3Tanom,
HeoOXOAMMO IIPOU3BECTH TaK, YTOOLI BEPOSITHOCTH CaMOTO BHI-
COKOTo paHra, ¢Urypupyioollde B MaTeMaTHYeCKOH MoJesau
JlaHHOTO KOHKPETHOTO 3KCNepHMeHTa, B CaMoM Jefe IH3Meps-
JHuCch OBl B 3TOM 3KCliepHMeHTe; MO-BUAUMOMY, TPYAHO OMNpaB-
IaTh JOMBICJHBaHHe BeposATHOCTEH XOTs Obl OAHOrO JIHUIHEro
panra.

Tem He MeHee Takoe JOMBIC/IHBaHHE COCTABJSET ONHY H3
ocHOB Metoja MC, H K 3ToMy Ml ellie pa3 BepHeMmcs. O6patum
celyac BHUMaHHe Ha CJaepywolue Tpu (akrta:

1) Kak B MusecoBckom onpegiesienud (16), Tak u B onpene-
Jnenud (12) cxopumocTH MO BEPOSITHOCTH YYacCTBYIOT Ipeesib-
Hble nepexonpl. OnHako ctopoHHHKH MC 06BIYHO HOAYEpKH-
EalOT JIKWb TPYAHOCTH, BO3HHMKaICIIME NpPH (H3HYECKCH HH-
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Tepnperaiudi MH3ECOBCKOTO (MeXIY NnpouuM, GoJee MpocToro)
npelesbHOr0 Mepexofa.

2) CornacHo ¢opmyJie (14), BTopuuHbIe 4acTOTHI M BEPOST-
HOCTH MOXKHO HaHTH TOJBKO IOCJE TOro, Kak H3MepeHa nep-
BUYHad BepoATHOCTb p=P(A); Has3oBeM 3T0 0GCTOATENHLCTBO
BTophiM napagokcom MC. s uamepenus P (A) tenepb yx
C TNOJIHOH OYeBHAHOCTBIO BHJEH E€AMHCTBEHHBIH NyTb — GC-
pallleHHe K CXeMe OJHOH CepHH, T. €. K MH3ECOBCKOMY Onpere-
JIEHHIO BepOATHOCTH. ClleloBaTe/IbHO, K 3TOMY MOHCTHHE HEU3-
GerKHOMY onpeeeHHI0 NPULIOCh Gbl 06palaThCs NPH peasb-
HOM H3MepeHHH BTOPHYHOH  BepoATHOCTH P (n, &) Jaxe
JBaXKIbl. '

3) Jloruueckoe 3auMK/JIHBAaHHE B CX€Me MHOTHX cepHil co-
BepLIEHHO He 3aBHCHT OT HCTOJIKOBAHHS TOHSITHS HE3aBHCH-
MOCTH HcnbITaHHH. BHeceHHe B 3TO HCTOJIKOBaHHE SICHOCTH,
orcyTcTByIoilel B MC, He B COCTOSIHWM MCHpPaBHTb CTPYKTYp-
HBIH HEJJOCTAaTOK CXeMbl MHOTHX CepHH, 3aK/oualoliuics B Ie-
pexole OT NMEPBUYHBIX BeposiTHOCTeH K GoJlee C/I0XKHBIM BTO-
PHYHBIM BEPOSITHOCTSIM.

M3 TpaanuuoHHBIX (GOPMYIHPOBOK 3aKOHOB GOJIBIIMX YHCEJ
MC saumcTBOBaNa He TOJNBKO MOJeNIb CTATHCTHYECKOH YCTOIl-
YHBOCTH, HO U HauGoslee XapaKTepHble UepThl BCEro MeTOZa
B LesoM. Mbl HX, COOCTBEHHO, YK€ PaCCMOTpEJIH NMpPH aHajuse
Teopembl 2. Tenepb «npoiifieMcsi» IO HHM CrellHalbHO, MOApPa3-
nenus o0cy>XJieHHe — HECKOJIbKO YCJOBHO — Ha  NYHKTH
1°— 3°

1I°. ITocTtynat o cyumwecTBOBAaHHUH pac-
npejfleleHusa BeposiTHOCTEH AJAS HCXOJL-
HBLX CNYYaHAHB X BeJHYHH. B ycroBuss Teopemsl
2 BXOJMT JONYLleHHE O CYILECTBOBAHUH BEPOSTHOCTH COOLITHA
A (nycTb B He COBCEM MOHSITHOM CMbICJie). AHaJOTHYHO EO
Bcefi MC HauuHaloT, KaK NpaBHJ/IO, C TOrO, YTO IOCTYJIHPYIOT
CYLIECTBOBAaHHE, a TO M KOHKPETHbIH BHJ pacnpejeleHds Be-
pOsITHOCTEH JJIl paccMaTpHBaeMblX HenpejacKa3yeMhIX BeJsd-
upH. Otciona BeipaxkeHusi: «PaccMoTpum BBIGODKY M3 pacrpe-
nenenusi Fy (x)». 3areM CTaBAT 3anauy oyerusanus GyHKLHH
IVIOTHOCTH MJIM T1apaMeTPOB «OOBEKTHBHO CYIIECTBYIOLLEro»
pacnpelleeHusi BeposiTHOCTeHl. Ora 3akaya TNoOCAyXKHJAa H
C/IYKHT TIOBOAOM AJS1 PaspabOTKH JIOBOJBHO BHYIIHTEJBHOTO
MaTeMaTHYeCcKoro ammnapara.

[Tlo Takoit cxeMe mocTpoeHa Teopusi oueHok P. @wuiuepa,
0 KOTOpOH, HampHMep, B pykoBofctee [25] mns skoHOMMC10B
ckasaHo: «MMeHHO TeopHs OUEHOK MO3BOJISAET HAYYHO NMOLOHTH
K o0pabotke BBIGOPOYHBIX CTATHCTHYECKHX HaOMIOfeHHI H
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NPHMEHHUTD B KaXKJOM KOHKDETHOM CJ1ydae TOT MEeTOH, KOTODbIii
JaeT BO3MOKHOCTb H3BJIeUb H3 BLIOOPOUHBIX JAHHBIX MAKCHMYM
HYXKHOH uHGopMaiuu ¥ obecneuuTb HanGojiee TOYHBIE M Ha-
JeXHble BBIBOABI O CBOHCTBaX reHepalbHOH COBOKYMHOCTH».
Tak nocTpoenbl, B YaCTHOCTH, METOJA MaKCUMaJbHOTO MpaBJIo-
nojo6us, TeopHs JIOBEPUTENBHBIX MHTEPBAJIOB, TEOPHS MOPs]-
KOBBIX CTaTHCTHK H MHOTOYHCJEHHBIe GoJiee CrelHaabHble
KOHLeNUMH (HanpHMep, TeopHs AyaJbHOrO YNpaBJeHHA B
aBTOMAaTHYECKHX CHCTeMax).

B pesynbrate B MC, o6pasHo rosopsi, Ha GOJbILIOH CKO-
pPOCTH INpOXOAAT MHMO CaMOTO TPYAHOrO H HHTEPECHOro
MeCTa — 3MIHPUYECKOTO HCCEJOBAaHUS CTATHCTHYECKOH YCTOM-
uyBocTH. Bonpoc 0 ToM, npUMEHUMO J1M K JaHHOH KOHKDETHOMH
Henpe[cKasyeMol BeJHYHHE MOHSTHE pacrpeleseHHsl BeposT-
HOCTeHl HJIM XOTsl OBl IOHSITHE MAaTEeMaTHYeCKOro OXHIAHHA,
Kak Obl 1 HE CTaBHTCH.

AnbTepHaTHBY — GOJIee OCTOPOXKHBI MOAXOH, NPH KOTO-
pPOM BHHMAaHHe IepBO-HANepPBO COCPENOTOYMBAETCS HA 3MIH-
PHKO-HHAYKTHBHOM OGOCHOBAaHMM IIPOTHO3a O CTaTUCTHYECKOH
yCTOHYHBOCTH, — MBI OOpHCOBaJH B T/1aBe 2.

[IpuBeneM B 3TOfl CBSI3H KPHUTHYECKOE 3aMeYaHHE M3 CTaTbH
[2] no noBony BBIUHCJEHHS JOBEPUTEJNBHOrO HHTEpPBAJa MpH
MaJioM uHcae omblToB: «[rsi atoro (BeluuciaeHusi. — [O0. A.)
pa3paboTaH HOBOJBHO TOHKHH annapar, OCHOBaHHBIH Ha Jo-
MYLIEHHH, YTO HaM H3BeCTeH 3aKOH pacnpefiesieHdst cJaydaii-
HOH BenuyHHBl (HOpMasbHBIN). M onaTh BosHHKaer Bompoc:
a oTKyna, co6CTBEHHO, 3TO M3BecTHO? M ¢ Kakofl TOYHOCTBIO?
M kakoBa, HakoHel, TNpakTHUeCKas UEHHOCTb CaMOro «Opo-
JYKTa» — JOBEPUTEJBHOTO MHTepBana? MaJso OnblTOB — 3Ha-
yuT, Majo HHQopMauMH, M neN0 Hame miaoxo. A Oymer Ju
NpH 9TOM JOBEpHTEJNbHBIH HHTepBaJ HeMHOro G6oJblle HJIH
MeHbllle, He TaK YX BaxkHO, TeM 6oJjlee, 4To M JioBepHTeJbHas
BEPOSITHOCTh Ha3HayeHa MPOH3BOJIBLHON.

C Halux mno3HUHMA Takoe 3amMeyaHHe NpeJCTaB/seTCs elle
OTHOCHUTENIbHO MATKOH (opmoil comHeHHH. MoXHO 106aBHTE:
OTKYyJa M HAacKOJbKO TOYHO H3BECTHO, YTO B JAHHOH KOHKpeT-
HOH cHTyauuu BooOllle YMECTHO TOBOPHTb O pacnpefeseHHH
BepositHocTel? [locnenHuit Bompoc mnpeAcTaBaseTcs H3JHII-
Hell OCTOPOXKHOCTBHIO PasBe YTO B (yHJaMeHTalbHBIX pasfiesax
CTaTHCTHYECKOH (H3HKH, THe paccMaTPHBAIOTCS KOJoCCallb-
Hble KOJIJIEKTHBH YaCTHI H OTPOMHBIE KOJHYeCTBa CPaBHHUTEJb-
HO TIPOCTHIX aKTOB B3auMolelicTBHSI MexAy uactHuamu. Cra-
OUIBLHOCTb OOBEKTa H3yYeHHS TaM HecpaBHEHHO BBbIlLE, YeM,
CKaxeM, B TeXHHKe HJH 3KOHOMHKe, K Tam ajs npoBepkH.
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CNeACTBUH H3 NPHHUMAEMBIX THIICTE3 MCXKHO MOCTABHTh JKCIie-
pPUMEHT ACCTATOYHCH YMCTOTLI, TOYHOCTH H MOBTOPSIEMOCTH, a
CTPOro TOBOPS, JIHIUb 3TO [IeJ2eT IO3BOJHTENBHEIM BBEIEeHHE
B THINOTe3bl TAKHX MOHATHIl, KOTOPLIE CaAMU JaJleKH OT pealib-
HOTO 3KCNepHUMeHTa.

IlonycTuM Bce Xe, 4TO pacnpelesieHHe BeposiTHOCTER pac-
CMaTpHBaeMBIX HeNpeJCKa3yeMbIX BeJHYHH cyuectByer. Ho
1 Torfa, ciaenys [2], MOXKHO He pas3iensiTb BHICOKOTO MHEHHS
O TeOpHH OLEHOK, BbIPa)KEHHOTrO B Hallled uurate H3 [25].
Benp TeopHsl oOueHOK INO3BOJISIET H3BJeYb MaKCUMYM HHGOp-
MaOHM He MPOCTO H3 BLIOOPOYHBIX NAHHBIX, KaK 3TO MOXET
nokasaTtbcst, ckaxeM, npH utenud [25]. Tlpunumaercs ee
[IOCTYJ1aT O BHIE pacnpeleseHHs BeposiTHOCTeH. DTOT MOCTyJaaT
OTpa)KaeT peasibHOCTh JIMIIb C KAKOH-TO TOUHOCTBIO, HA 3MIH-
PHUECKYIO OLIEHKY KOTODOH TEOPHS OLUEHOK OTHIOAb HE HaUeH-
BaeT. BrIBojpl e TEOpUH OLEHOK M cama TeopHsi, BOOOLLE ro-
BOpS, MEHSIIOTCA, €CJH HM3MEeHATb IOCTYJHpYeMOe pacnpefe-
JIeHHe.

[TosTomy nonarajoch 6bl BHIYHCAHTE, K KaKOH PasMbITOCTH
B HCKOMBIX OLEHKaX MapaMeTpoB INpHUBeJeT OxKHAaemas pas-
MBITOCTb TOCTYJHpYeMOro pacnpeneienusi. JlanHas 3ajaua
JaeT MOBOA AJisl Pa3BUTHA ellle Gojlee TOHKHX H BHYUIUTEJNbHBIX
TEOPHH WJIM 1O MeHblUeH Mepe — J/1s1 MPOBENEHHS TpPYAOEM-
KHX pacuetoB Ha DBM. TyT Ml nofuepkHeM, YTO OUEHHTb
pasMBITOCTb pacrnpeleneHHsl Bcepbes, T. €. MYyTeM akKKypar-
HOrO 3KCNEPHMEHTa, HABEPHO, HE Tpolle, YeM NPsSMO OLUEHHTDb
SKCNEepUMEeHTANbHEIM NyTEM HCKOMbIE NapaMerphl pacnpefe-
JIeHusl,

KpoMe Toro, Teopusi OLEHOK H3BJIeKaeT He alCOJIOTHBIH
MakCUMYM HHGPOpMAalHH, a MaKCUMYM B CMbICJIE€ HEKOTODBIX
cnenudnyeckux KpHTepHeB. MX mnpakTHueckasi moJIe3HOCTh
He GeccriopHa. Hakowen, sta Teopus onupaercs Ha noctyJjar
O He3aBHCHMOCTH HcnbiTaHuii, C HMM, KaK Mbl BHJENH, TOXE
He BCe JIafHO.

Takum o6pasoM, MOXHO He corJamatbes ¢ [25] B ToM,
YTO TEOPHUS OLEHOK MO3BOJISET OYEHb YK HAayuyHO MOACHTH K
o6pabotke HaGmonenuit. Hano ckasate, pykoBoactsa no MC
Boofllle He YNMyCKaloT C/lyyas OTOXIECTBAAThL 3Ty JeHCTBH-
TEJBHO HEMPOCTYIO AMCUHIUIMHY C HayyHBIM NOAXOAOM B CTa-
THCTHKE. 37IeCh MHI ellle pa3 npouutHpyem crarteio [2]: «Mare-
MATHYECKHII anmapaT HUMeeT HEKOe THIIHOTHYECKOe CBOMCTBO,
H HCCJIeNoBaTe I 4acTo CKJIOHHBI 6e30roBOPOYHO BEPHTb CBOHM
pacueraM, H TeM GoJbllle BEepHTb, YeM ¢KYIpsiBee» NpPHUMEHEH-
BB annapar, Yem OoJibllle BPEMEHH CBOEr0 M MAalUMHHOTO
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HoTpayeHo M dyeM OoJibllle 6ymMaru HCmiicauo». Tak, 0 Meroae
MaKCHMaJIbHOTO MpaBRONONOOHs, 3aHUMAalOIIeM, NOXKanyi, nep-
BOE MECTO MO CJIOXKHOCTH MOJydaeMbIX YDaBHEHHH, HEpEIKO
oT3bIBaloTCs (HanpuMep, B [25]) kKak 06 onTUMaNbHOM B CMBIC/IE
TOYHOCTH ROCTABJSIEMBIX HM OLEHOK.

Hayunblii monxoA mnpexxae Bcero npeanoJiaraeT cosfaHue
B /00O NPHKJIATHOH TeODHH HHTYHTHBHO Y6eIHTEIbHOTO 3M-
nupudeckoro 6asuca. CJIOXKHOCTb, CTPOroCTb H CTOMMOCTb
MaTeMaTHuYeCKOro amnnapaTta — TaK CKa3aTb, MaTeMaTHYeCKOH
HaACTPOHKH — JIOMKHBEI CO06pPa30BBIBATBCA C  HAJEXKHOCTBIO
6a3uca. DT0 M3JaBHA MpPUMEHSIeMOe NparMaTHYeCKoe IPaBHIIO
MeTKO HasBaHo B [2] npunyunom pasnonpounocmu ecex dae-
MeHmoe npuxaaOHoeo uccredosanus.  Teopusi OlLEHHBaHUS,
cocTaBJsloUlas 3HAuHTENBHYIO 4YacTb Bceit MC, emBa /M B
JONKHOH Mepe YAOBJIETBOPSIET JaHHOMY NPHHIHMY.

2°, IllocTynaT O cymecTBOBaHUM pac-
npepeneHus BepPOSATHOCTeH AJaAsd BB OO-
POUYHB X OmMEeHOK. JJoMpcniuBaHHEe MHO-
rux Bo6opoKk. B rteopeme 2 ropopsit 06 oaHOH BbIGOpKE
o6beMa n, HO MOAPa3yMeBalOT MHOrO TaKHX BhIGOpoK. Ilpu
3TOM paccMaTPHBAIOT BTOPHUHYIO CYYaHHYIO BETHUHHY O, (4),
r=1,2, ... © ee pacnpeneseHHe BeposTHOCTeH. AHaJOrH4HO
Bo Bcell MC o6bIuHO NepexoAsT oT HeXoaHoH X (S) K BTOpHUHOH
BesHuHHe o, [X |, sBasiomeiics BHIGOPOYHOM OUEHKOH HCKO-
moro napamerpa a [X | pacnpenenenusi BeposiTHocTEH BesqHYH-
HEl X (s). Ilpy 3TOM NOCTYJHpYIOT CYLIECTBOBAHHE, 8 TO H
KOHKDETHBII BHJ pacrnpelesieHHs BepOSITHOCTEH BeJHYUHBL
o,, [X]. B TepMHHax 3THX BTOPHYHBIX pacCrpele/NeHHd BbI-
pakaloTcs, CKaxeM TaKHe CBOHCTBa BBLIOODOUYHBIX OLUEHOK, Kak
HeCMellleHHOCTb, COCTOATENBHOCTb, 3(eKTHBHOCTD.

HonycruM, no cymecTBy 3anaud Bcepbe3 HHTEPECYIOTCS
BeIMYMHON @, [X], a ne npocro napamerpoMm @ [X 1, u coor-
BETCTBEHHO TNPOBOAST SKCMEPHUMEHT IO CXeMe MHOTHX CepHi,
peanbHo moJyuas Gosblloe KoJH4ecTBO BbIOOpoK. ([To Takoi
cXeMe NpOBOAWJIACh, HanpHMep, YCHJEHHas BepHHKauus 3a-
KOHOB MeHgensi, obcyxpasuwasica B [7, 9, 10]). B stom
clydyae pPOKOBOH  pasHHLBLl MEXAY HMCXOJHOH M BTOpPHYHOM
ClTyYalHbIMH BeJIMUYMHAMH, BHIMMO, HET, TaK YTO IO NOBOAY
BTODHYHBIX pacnpefie/leHHH MOXKHO JIMIIb MOBTOPHTb BCE CKa-
BaHHOe B TmocTy/aare 1° OTHOCHTeNIbHO MEepPBHYHBIX pacrpee-
JIeHU.

Ho uvame Bcero ¢akTHYecKH HHTepecyloTCd TOJNLKO Mapa-
meTpom o [X]. B MC 06blYHO HaXONAT €ro OueHKY o, [X],
o0paboraB Kak eIHHOe LeJoe  6ect HMEIOUIHHCH TPOTOKOJ
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{X (s)}1. HanomnumM, uTo nmeHHO uepe3 N Mbl B raase 2 yc-
JIOBUJIHCh 0003HauaTh o6llee KOJHYECTBO MPOBENECHHBIX HCIHI-
TaHUH, a 06pab0TKY YNOMSIHYTOrO THNa Ha3Bald CXeMOH
¢ukcupoBanHoit cepun. IlpumeHenue 3toft cxempl B MC co-
NPOBOXKIAOT  OoMbicAuBaHUeM  MHOTHX BBIGOpOK S (r, N),
r=2,3, ..., Toraa Kax, IOBTOpSieM, HMEIOT HeJ0 C eIHHCTBEH-
Hoii peasbHol BRIGopkoi S (1, N)={X(s)}V . Ilyrem Takoro
MBICJIEHHOTO IIOTPYKeHHs! HCXOINHOH 3ajaud B CXeMY MHOTHX
cepuil CTapaloTCsl HalTH — C HeNpeMeHHbLIM YYacCTHeM MOCTY-
Jnata 1° W JONMYLIEHHS] O «HE3aBHCHMOCTH N HCIBITAHHH» —
onTuManbiylo ouenky o y[X1=aiy [X]. Tlpu stom norpy-
JKEeHHH KaK pa3 M BNajaloT B JIOTHUECKOE 3allMKJIMBaHHE C €ro
JBYMSI NapajoKcamH.

AnbpTepHaTHBa TakoBa: 3a NpeleslaMH CTaTHCTHYECKOH (-
3UKH BeCTH DeYb IO BO3MOXKHOCTH TOJBKO O TeX CaydYaHHBIX
BeJIHUNHAX, KOTOphlE JEeHCTBUTENLHO WU3MepSIOTCS B OAUHHbLX
cepusix ucnbiTaHuid. COOTBETCTBEHHO CChLIAThCS TOJMIBKO Ha
NefiCTBUTENBHO M3MepsieMble TeOPEeTHKO-BepPOSITHOCTHBIE  Xa-
pakTepucTHKH. VX H3MepeHHe BHINONIHATB MO CXENE OXHOH
yanuusomeiics (2 He (QUKCHPOBAHHOH) CepHH.

Hurepecho, uto mpouenypsl oueHuBaHusi B MC paccunTansl
HMEHHC Ha JombiCaueaHue MHOTHX cepHil; OObIYHO He pasbsic-
HAIOT, KaK M0JIb30BaThCs 3THMH NpOUEAYPaMH, KOria jelct-
BUTENIBHO GepyT Heckoavko BHIGOpok S (r, n), r=1,Q(N=Qn).
Hanpumep, Merox MakcuMasnbHOrO npaBnonogoGusi AacT TYT
HECKOAbKO ONTHMANbHBIX OUEHOK o, [ X1, r=1,Q. Hescro,
3a YTO K€ GOpOJIHCh, BBHIIOJHSIA CJOMKHBIE PacueThl,— KaKas
M3 5THX OLEHOK camasl onTHMaJjbHasi? JlaHHBIA MeToH, ec/H
IPHCMOTPEThCS, HCXOIUT U3 TOrC, YTO NepBasi H €LHHCTBEHHAs
BHIGOpKA — caMasl BeposiTHasl KaK pa3 B HYKHOM HaM CMBICJe.
HaBepHoe, Gblio Obl npaBHJbHEH CBSi3aTh Ha3BaHHe TaKOro
METOJa C MAaKCHMYMOM ONTHMH3Ma.

He meHee cTpaHHO npM Ha/JM4YHH HECKOJBKHX BHIGOPOK BbI-
[VISIAHT M KOHUENUHS NOBepUTEJbHOrO HHTepBaja, HOMYCTHM,
ans BepositHoctd P (A). Hafina BoiGopounble 4actothl ©,,(4),
r=1,Q ¥ salaBLIHCh A0BEPUTEJILHON BEPOATHOCTBIO P, MOKHO
paccUHTaTh COOTBETCTBYIOLIEE KOJHYECTBO JIOBEPUTENBHBIX HH-
TEpPBalOB — TaK CKa3aTb JOBEPUTENBHYIO IOJOCY

{(p1(), pa())r=1,Q} (17)
nepeMeHHoro ceyeHus. Uto 3ateM c Hell fenarth, HescHo. Teo-
pHs pyyaeTcs 3/iecb TOJIbKO 3@ TO, YTO NPH NPHHATHIX JoMYyille-
gusax (mocrynar 1° mutoc JomylleHHe O «HE3aBHCHMOCTH 1
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ucnblTanufy)  mpoueHtr  Tex r u3 (17), mas KOTOPBIX
P (A)ye(pyr), p,y(r)), pasen P-100 gra Q—oo. OTHOCH-
TeJIbHO K€ JOBEPHTEJbHOrO HHTepBana (py (r), p, (r)), nmeit-
CTBHTENBHO BLIYHC/ISIEMOTO Ha NPAKTHKE 1O NEPBOH M eIHHCT-
BEHHOH BhIGOpKe, BOOOLIE HHYEro ONPENeJeHHOro CKasaTb,
BHIHMO, HEJb3sl, MOCKOJbKY OH fBJSIETCS BCEro JIMIIb OXHUM
H3 ceuyeHHil moJsockl (17).

B pyxoroactBax no MC Bce 310 nH60 He pasbACHSeTCH,
au6o pasbsicHserca KpaiiHe Oerjio, 6e3 BHIMHCHIBAHMS apry-
MeHTa r. B pesysbraTe y MHOTHX, KTO BBIYHCJISIET JOBEpH-
TeNbHBIH HHTepBan  (p, (1), p. (1)), nocnennuii, BeposiTO,
acCOUMUPYETCs C TAKHM (hUKCUPOSAHHoIM HHTEPBAJIOM (P4, Ps),
B KoTophlii momafaer %P-100 npoUEHTOB YacTtoT ., (4),

r=1, Q 11 Q—oo. OnHako MeXLy ABYMS 3THMH HHTEpBaja-
MH Ha caMoM Jie/le HeT HHuero obuiero. Taxkum o6pasoM, K npo-
LUTHPOBAaHHOMY 3aMedaHuio H3 [2] MOxHO elle n06aBHTH,
YTO JOBEPHUTE/IbHBIH HHTEpBaM BOOOLIE He HMEET TOro CMhIC/Ia,
KOTOpHIl B HEM HINYT.

3°. ITocTtysar o HE3aBHUCHMOCTH HCI b -
TaHu B saBagercs aag MC B M3BeCTHOM CMbIC/I€ LEHTpaJsIb-
HBIM, TaK KaK OH MO3BOJISIET BHIPa3HTb BTOPHYHEIE pacripefe-
JieHHs] uepe3 IepBHYHbIE M TeM CaMbIM CBSI3bIBA€T BOENHHO
nocryaatel 1° u 2°, Ilocsie BHeceHus sicHOCTH B mocryJar 3°
OH BpPSAJ M MOXKET CYHTAThCH 3JEMEHTapHBIM H HECTeCHHTENb-
HBIM, YTO MBI M OOCYAMM B cJepyiollefl ryaBe.

Br6op nmoporoB pa3JHUYeHHS, HHTYHTHB-
Hbll 1o caMoll cBoefl CyTH M HeH30eXHBIH NpH NpOBepKe H
CpaBHEHUH MeXIy coBofi pas/MYHBIX CTATHCTHYECKHUX THIIOTE3,
MC o6o#itn, ecrecTBenHHo, He MoxeT. OHa JHIIB CMellaer
3TOT BHIGOP 1O HAamnpaBJEHHIO K HeH3MepsieMblM B peasbHOM
9KCMepUMeHTe BelTHYHHAM, 00CTaBJ/Isisl €r0 TeM CaMBIM «KYZpSi-
BbIM» MaTEMaTHYECKHM aNNapaToM.

ITycTb, Hanpumep, NMpPOBEPSIOT, COrJacyercs JH H3MepeH-
Hasl sMrHpuueckast GyHkuus pacnpenenenust F, (x) ¢ runore-
THYeCKOH QyHkuueid Fx (x). 3mech mias cpaBHeHUs (QYHKUMH
HeoGXOIMMO BHIGPAaTh METPUKY P H TNOPOr pasfiHuyeHus p°.
Ecin  p (Fo(x), Fyx (x))<<p°, TO cor/jacHe CUMTAIOT YCTa-
HOBJIEHHBIM, B NpPOTHBHOM cJyuae — HeT. B xpumepusax co-
2aacuss MC 3TO, B CYLIHOCTH, U JielaeTcsl, TOJbKO INOpOr pas-
JUYeHHsl p° HAaXONSAT, MOXKHO CKa3aTb, NMYTEM pDELIEHHs HEKO-
TOporo ypasHeHHs1 ¢ (0°)=P°, rae BbIGUpaeMOH BeTMYHHOH
siBJisieTcst P° — ypoBeHb 3HauuMmocTH Kputepusi. Ilo cBoemy
cmpicay P° npeficraBisieT co60if BTOPHUHYIO  BEpPOSITHOCTD,
K KOTOpOH NMpPHXOAST, onMpasich Ha mocryjaartel 2°, 3°
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[NTopuepkHeM, uyTO BBIGHpATh P° HHUCKOJNBKO HE Jlerye, yem
BLIOUpaTh P°, H, TaKUM 00pa3oM, 0CoGOil MOJb3bl OT 3TOro
CMellleHHd He BHAHO. Bpeln Ke MOXHO YCMOTpeTb B TOM, UTO
co3faeTcs MM03us, OYATO HaleXKHOCTb HCIBITAHHS THIOTE3bI
MOBBIIIAETCS 32 CYET MpHUBJAEYEHHS SKOOBI HECTECHHTEJNBHBIX
MOCTYJIATOB M NPHMEHEHHS COJMAHOH MaTeMaTHKH. Bexp njis
TOro, YTOObl pelINTh YNOMSHYTOE YDaBHEHHE, NPHXOLUTCS
obpaiiarbcs K BHYLIUTeJNbHBIM TabJHiaM, 32 KOTOPHIMH CTOHT
HAaCTOJNIbKO TOHKasl M HEMNpocTas TeOpHs, YTO €e B PYKOBOACT-
BaX OOBIYHO Jlaxke W He INpHBOAAT. K ToMy Ke H3MepsiTh
BTOPHYHBIE BEPOSITHOCTH, C TeM UTOObl BepHU(DHUMpOBATH pe-
3yJbTaThl pacyeTa, B JaHHBIX YCJOBHAX SIBHO HE MOA CHJY,
MOCKOJIBKY 37€Ch HCTBITHIBAIOT 3aTPYAHEHHST H C H3MepeHHeM
ropasno GoJee mpocTod NepBUYHOH (PYHKUMH pacnpeneseHHs
Fx (x). CkaszaHHOe OTHOCHTCA K JIIOGBIM JOBEPHTE/NbHEIM Be-
POSITHOCTSIM.

[Ipo6nema NpelCTAaBHUTENABHOCTH BH -
60opoK, Ha Kotopyio MC rsiaBHEIM 06pasoM U HalleJHBaeT
CBOH MmaTeMaTHYEeCKHH amnmnapart, Mo BCell BUAUMOCTH, NOJKHA
ObITh UYUCTOCEPJEeUYHO OTHeceHa K HedopManbHOH IO caMoi
cBoell cyTH mpobJieMe — BBIOCPY HCXCAHBIX HHTYHTHBHBIX IIO-
cbiok. O HedopmanbHOM mojxone ¢ GOJNbLIUM MOXABEMOM [O-
BOPST B MHHH-nibece [4].

AnbrepnatuBy Metony MC 31ech MOXHO cOPMYJHPOBATh
caenytouuM obpasom. Ilaa toro, uyto6bl Hanbosee yGenuTesb-
HO TNOATBEPAMTh NpPeACTaBUTEIbHOCTb BHICOPKH o6beMa n OT-
HOCHTe/IbHO NapaMerpa o [X], Heo6XOAHMO B3SITb HeCcKOAbKO
BBIGOpOK S (r, n), r=1, Q n ybGemHTeNIbHO NMPOXEMOHCTPHPO-
BaTh HajuyMe paBeHCTBA  O,, [X]~a,,[X], vyr, k< Q.
BhickasblBasi MPOrHO3 «Kak ObIo, Tak U Gyner», MOXHO 3a-
TeM NPEANOJIOKUTb, YTO TaKas NePMaHEHTHOCTb COXPaHHUTCS
U AJs Bcex Gynywmux BuIGOpoK S (r, n). IDTOT NpPOrHO3 BhI-
IJSOMT TeM mnpaenonofoGHed, uyem Goabuie Q. B Tepmunax
obyuaromeli ¥ NpoBepouHOll BHIGOPOK 3TO O3HAUaeT, 4YTO CYM-
MapHbIH 06beM MocJeHel JoJXKeH HaMHOTO IPEBOCXOAMThb
o6bem obyuaromell BHIGOPKH. MOXHO CKasaTh ellle M Tak:

Hanuunbil npotokod {X (s)}Y HeoGxomumo paspennth Ha
HecKoabko — TIOABRIGOPOK ob6bemMa n=N/Q M NpOrHO3HPOBAThb
JIMIIb HACTOJBKO TpyOble yCpeIHEHHbIe XapaKTepPHCTHKH
Oy [ X1, uro6Hl yMOMSIHYTOE paBEHCTBO HEHCTBHUTENBHO BHI-
noJiHsioch (Mofo6Hasi mpsiMasi JEeMOHCTPaUHs MPeACTaBHTEb-
HOCTH BBIGOPOK 6JIH3Ka 10 CBOEMY CMBICJY H K OIHCAaHHON HaMH
cxXeme OJHOH YIJIMHsIOUEHCA CepuH, eCH YIJIMHEHHe NpOuC-
XoauT wwaramu Am=n).
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Bemuunny Q 4 nopor pasiu4eHHsl TNPH JEMOHCTPANUH
YyNOMSHYTOTO PaBeHCTBA CJeyeT NPHHHUMAaTh, pPYKOBOACTBYSCh
npeneleHTaMi, Ha OTKPOBEHHO HHTYHTHBHOM YpDOBHE B Tep-
MHHAX H3MEpSIeMbIX BeJHYHMH, Ge3 «NpH3bIBaHUSI B CBHIETENH»
HeHsMepsieMBIX LOBEPHTEJbHBIX BEPOSITHOCTEH M HHTEPBAJIOB,
pacyeT KOTOphIX, Mopolo oToxaecTe/adembii B MC (nanpumep,
B cOopHuke [16]) ¢ mpouenypoit BepudukauuH, OCHOBaH Ha
Laneko He 6e300HJHBIX MOCTYyJaTaX M BCe PaBHO NPHUBOAHT K
JIOTHYECKOMY 3alMKJIHBaHHIO.

Tako#i sMOMPUKO-HHAYKTHBHBIH MOAXCH KakK pas M BOILIO-
mwana Obl, HH MHOr0O HH MaJjo, (yHAAMEHTaJbHBIH NPHHLHUI
€CTECTBEHHBIX HayK— TPeGOBaHHE MHO20KPAMHOL IOBTOP AEMOCTH
sKCepUMeHTa H YGEeIUTeJbHOH BOCIPOH3BOJAHUMOCTH €ro pe-
aynbTata. Bosee ofcrositenbHO Bce 310 06CyXkjAajoch B IIy-
6aukauusax astopa [9—13].

lnasa 4. MU3ECOBCKHUE OPMAJIU3ALIMA
MPEACTABJEHMA O HE3ABMUCHUMbIX
MCTbITAHUAX

O6cyxnas TpaZHUHOHHYIO GOPMYJHPOBKY TeopeMsl BepHyJin
(y Hac — Teopema 2), Mbl MPHILIK K BBIBOAY, YTO AJIsI MpOsic-
HEeHHUsl TNOHATHS He3aBHCHMOCTH MHCNBbITaHUH 31ech HeoOXOoxH-
MO yKa3aThb 4eTKOe MpaBHJIo, N0 KOTOPOMY H3 OJHOH HCXORHOH

nocnenoBatensHoctH {X 4 (S)}T ans mo6oro n dopMupoBascs
6bl aHcaMO/b CTaTHCTHYECKH HE3aBHCHMBIX  IOCJeNOBaTeNb-

nocrefi {X;, (N}, j=1,n. Camo coboii pasymeercs, YTO
NpPaBHJO JOMKHO KakK-TO OTpa)KaTb HHTYHTHBHBIE NPEACTAaB-
JIEHHS O He3aBUCHMOCTH HCHBITaHUI.

IlpuemsieMoii /st UHTYHUHH OCHOBOH MpPH IMOCTPOEHHU Ta-
KHX ITPaBHJ MOXET CJYXHTb oflias HAes Museca cyuuTaTrh Hc-

NBITAHHUS § HE3ABHCUMBIMH, ecyid npotokoa {X (s)}T° BBINIAAUT
OYeHb HppPeryJsipHbIM, IJIOXO MOJAIOLIHMCH TNPOrHO3HPOBaA-
HHMIO (TaK HasbiBaeMbll NPHHUHI HEBO3MOXHOCTH CHCTEMbI
HIPBI, T. €. CHCTeMbl yraipiBaHuf). [lomoGHEII MPOTOKOJ GbLN
Ha3BaH MusecoM uppezyaaproim Koarexmusom (ACHBITaHHI).

Hauunas ¢ 20-x rogoB pasjnunble BapHaHTH (OpMasn3a-
MM TIOHATHS HPPEryJsIPHOrO KOJJIEKTHBAa Pa3BHBAMH MHOTHE
aBTOpHl, B ToM uncie A. Banpg, B. ®ennep, A. Yepy, T. Peil-
xen6ax. K naHHO# npoGieme HMeeT OTHOLIEHHE H aJrOpHT-
Muyeckas KoHuenuusi BepositHoctH  A. H. Kouamoroposa
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(1963 r.), XOTH 3Ta KOHUEMUHUS, BUIUMO, JIHIIb KOCBEHHO CBS-
3aHa C MAeedl nporHoaupoBanus. Mcxoanyio GuGnuorpaduio
Mo [aHHOH mpoGreMe MOXKHO HaHTH, HarnpuMep, B [27 ra. 31.
Mol ocraHoBHMCSI Ha JBYX mnpocTefilinxX (opMaaH3anHAX
NOHSATHS HPPeryJsipHOro KOJJIEeKTHBa, NO-BHANMOMY, ROCTa-
TOYHBIX AR GOJIBLIMHCTBA MPaKTHYECKUX 3ajau.
QPopmMaausaunud no K. Buanw wu
A.T. lloctuukoBy [22]. Paccmorpum pBomunyio ro-
CJ1e[JOBATEILHOCTD — HJ€aJM3UPOBAHHLIH  NPOTOKOJ-HHAUKA-

Top {Xa (5)}T cobuitus A. IlycTe cyliecTByer Mu3ecoBCKas

BepositHocTh P (1)=Ilim o, (A), Xoropylo ymno6HO HasBaTb
m - oo

6e3yc/IOBHO/l BEPOSITHOCTBIO E€IMHHIIBL.

[NpencraBum ceGe cienyoOLlyl0 HAEaJH3UPOBAHHYIO MNPO-
1eaypy NpOrHO3HPOBAHHS OYEPENHOro 4YJeHa NOC/AeNOBaTelb-
HoctH {X4 (s)}7. onycTHM, Mbl nepeMelllaeM Mo 3TO# mo-
C/IEOBATE/BHOCTH €JUHHYHBIMH LIaraMH Kak Gbl f-3BEHHYIO
FYCeHHIly, BBHIUIEHSIOUIYI0O Ha KaXJOM CBOeM luare BHIGOPKY

S (r, )={Xa (r—14j)|j=1, n}, r=1,2, ... (18)

o6bema n. 3mecb r — Homep Liara. QOUKCHPYEM ompenesieH-
Hyl0 KomGuHauuio 8,_, U3 n—1 IBoMYHBIX LMbp, HanpHMep,
npu n=23 nmobyio u3 kom6unauui 00, 01, 10, 11. Tlogcuutaem
MH3€COBCKYIO yc/oBHYIO BepositHoctb P (1/8,-,) cienosanus
eIHHHIBI B N-M 8BeHe BHIGOpKH-TyceHHUB! S (r, n) B paccmart-

pHBaeMoii KombuHauuuu §,_;. Ilns storo nHafizem npu r=1, Q
KOJIMUECTBO WUq (8,,_;) Bcex Tex nosoxeHHH TIYyCeHHUBI, B KO-
TOPBIX OHA HAKpHLIBaeT CBOMMH NePBHIMH n—| 3BEHbSIMH KOM-
Gunaunto §,_;, a Takxke KonnHuectBO WMo (1)6,_,) TeX nosoxe-
HHH, B KOTOPHIX NPH 5TOM YCJIOBHM B 71-M 3BeHe I'yCEHHIbl CTO-
UT efuHuia. JTOTOM BBIYHCIHM 4acToTy

0q(1187-1)=1q(1[8n-1)/1a(Bn-1)
u Hafizem npenen P (1)6,-,)=Ilim wq (1/6,-,). Tenepr cpas-

aum P (1)6,-,) u P ().

Ha npakrtuke Takasi mpoueiypa ocyuiecTBisaack 6bl Kak
noacyer 4actoT o, (A) 1 wq (1 |6,-,), HccnenoBanue HX ycroit-
YUBOCTH H CpaBHeHHe MeXJy co60H B mpouecce YINJHHEHHS
peanbHoro mnporokoda {X4(s)}T ¢ TeM, YTOGH BHISCHHTB, He
clefioBajla JIH eJHHHIA 33 Kakoi-nubo u3 2"~! pa3nHUYHBIX
KoMGuHanu#t 8,_, c ABHO mosbleHHO# uacToTol. OGHapyxe-
HHe B NpOLLIOM, a IVIaBHOe, ONpaBJbIBAOLIHICA NPOrHO3 TaKoH
NepMaHeHTHOCTH O3Hadaju Obl YCTOHYMBOE MOBBLILIEHHE IPO-
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HeHTa YrajplBaHUH TOro, HAaCTYMHT HJIH He HAaCTYNHT COObITHE
A B ouepelHOM NpPEACTOSILEM HCIBITAHHH S.

OrnpaBasiice OT MHM3€COBCKOTO TEPMHHA «HUpPEryJsipHbIH
KOJIIEKTHB»,  Ha30BeM IocjefoBaTelbHOCTE  {X 4(s)},™
uppezyaaproti no Buaro—Ilocmuurosy, ecad s no60H Kom-
6unauuu §,_,npH JM060OM 7 ycaoBHAs H 6e3YCJOBHAsl BEpOAT-
HOCTH eJHHHIBI COBMAJAIOT:

P (18n-r)=P (1), ¥On_s, n. (19)

DTo KakK pa3 M 03HAyaeT, YTO NPH ecTeCTBEHHOH GYHKUHH
mrpada (yuyuThIBalOUlell «mepeKoc» B TeX cJyuasx, Koraa
P (1)540,5) He cyllecTBYeT BLIHTPHIIIHON CTpAaTerHH yrainlBa-
HUSl, OCHOBAaHHOH TOJIBKO Ha H3MEPEeHHH  BePOSITHOCTeH
P (1)6,-;) u P (1). B sTOM CMBIC/IE 3/leCh BOMJIOLIEH MH3€COB-
CKHH NpPHHUHMI HEBO3MOXKHOCTH CHCTEMBI HIpHI.

Tak, nepHopuyeckast nocjenosatesasHocte {0011’} (wrpu-
XOM BBIfieJIsleM IepHON) HeHpperyJasipHa, MNOTOMY YTO YCJO-
BHe (19) BeINOJHSAETCS UL A1 n=2. YiKe NpH n=3 HMeeM:

P(1100)=P (1j01)=1, P (1]11)=P (1]10)=0,

toraa kak P (1)=0,5. Hanpumep, ans nepuoguueckoii nocie-
IosarenbHocTd [28]  {11111000001000110010100111010110"}
ycaoue (19) Hapywmaercss Tonbko npu n>5. MaliuHa, 8anpo-
rpaMMHpoBaHHasl Ha npoBepKy Yycaoeus (19) Tonbko and
n<b5, cowla G S5TY NOC/ELOBAaTENbHOCTb HPPEryJspHOH,

O6benuuuMm B ofHY mocaenoBatenbHoctb {X;,(r)}T nBoHu-
Hble yHhc/ad, cTosmue B Boibopkax (18) Ha j-x Mecrax:

an(r)=XA(r—1+])r f==l,2, seey j=T,—fl; (20)

BeiGopKa S (r, n) mnpexicraBasieT co6ol, OueBHAHO, MONEpPEUHOe
ceyeHne aHcambas mnocnefoBatenbHoctell (20). Onpepenenue
(19) skBHBaJleHTHO TpPeOGOBAHHIO CTATHCTHYECKOH He3aBUCH-
MOCTH nocnenopatenbHoctedt (20) mpu so6om n. Takum oGpa-
80M, 3Jecb peaji3oBaHa nporpamma (GOpPMHPOBAHHA U3 00HOL
HCXOJHOH IOC/JEJ0BaTeNbHOCTH LEJ0ro axcambas CTaTHCTH-
YeCcKH HE3aBHCHMBIX NOCJEN0BATENbHOCTEN.

3ameTtuM, uyTo mocnenosaTenbHOCTH (20) ABISAIOTCA cdsuza-
Mu HcxoaHo# nocnenoBatenbHocTH {Xa(S)} Ha j—I1 auckpe-
TOB BJaieBo. CJiefloBaTesIbHO, HpperyaspHoctsb no Busmo—Iloct.

HHKOBY mocaefoBatensHocTH  {X, (S)}T’ osHauaer cTaTHCTH-
YECKYI0 He3aBHCHMOCTb €e CIBHIOB. JTO onpejesneHHe 0CoGeH-

HO JIETKO DacnpoCcTpaHuTh HA mnociefoBatenbHoctH {X (S)}T
oblero Buaa. MOTHBHPOBKa G IIOMOLULbIO BbIGOPOK-IYCEHHIL
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pura (18) coxpaHsiercs, TOJbKO BMECTO BepOSITHOCTEH MOsB-
JIAIOTCS pacnpefieieHus BepositHoctedl. B [22] umetorcss Kon-
CTPYKTHBHBIE TEOpPEMBI CYIECTBOBAHHS HPPETYJSPHBIX MocJje-
noBatesbHocTedl. O6G 3THX TeopeMaX Mbl YNMOMHHANH B TJlage
2 — B NyHKTe, CreUHabHO IOCBSILIEHHOM MH3E€COBCKOMY IOA-
xony.

DPopmanusauunsa no A. Koynasunagy [27].
Beibopku-rycenuupt (18) nepeMellaquch IO  IPOTOKOJMY-
HHIUKaTOpY €AMHHUHBIMH llIaTaMH, W MOITOMY COCEIHHE BHI-
6opkM nepecekanucb. B paje mnpaktHueckux 3amad Gosiee
ecTecTBeHHO (OpMHPOBATh HenepeceKaroiuecs BeiGopKHU. Ilpo-
CTeAMHUHA 3aKOH (OPMHPOBaHHA TaKHX BBHIOOPOK CBOAHTCS K

paspesanuio  nocaegoBatenbHocTH  {X 4 (S)}T Ha oTpeskH
LJHHBL A

S (r, m={Xaln r—D+)li=1, n}, r=12, ... 1)

IIpunaB sakoH (21), MOXXHO MOTHBHPOBATb ONHpalolleecs
Ha Hero NoOHATHe uppezyraprocmu no Koynasndy nns mocue-

HoBatesibHOCTH  {X 4 (S)}T B TOYHOCTH Tak, Kak 310 JeNanoch
B Mmoaenu Bumans — IloctHukopa. [lpuxomum K onpepeneHuo
Bua (19) c Tem oTiMuneM, 4TO Tenepb KOMOHHAUHIO 8, _, JOMIXK-
Ha HaKpbIBaTh CBOMMH MEPBLIMH 3BE€HBSIMH ryceHuua Buia (21).

Takum o6pasom, uppery/asipHocTb no KoynasHiay mnoJHo-
CTBIO aHaJoruuyHa wupperyaspHoctd no Bummo — Iloctau-
KOBY, TOJMBKO rycenuiia Koyn/isHia nepemelaercss 1o npoTo:
KOy He eIUHMYHBIMH llaraMd, a IlaramMH BeJHYHHBI M.
B [22] mokasaHo, uTO mnociefoBaTesbHOCTb HPPEryJsipHa 1o
Koynssuay Toraa M TOJBKO TOTAQ, KOTJa OHa UpperyJaspHa 1o
Bunio — IlocTHHKOBY.

O6umune 3aMeyaHHSI O PACCMOTpPEHHBH X
dopmaanuszanusax. [locienoBatenbHocTs, Hppery-
asipasg no Busmmo — IMoctHukoBy uau Koynisnay, aBias-
eTcs MpPOCTEHIIMM NPHMEPOM HHTYHTHBHO MOTHBHDOBAHHOH H
CTPOroif MaTeMaTHYECKOH MOJENH NPOTOKOJAa TaKHX HCIbITa-
HHMH, KOTOpHi€ MOXHO Ha3BaTb HE3aBHCHMBIMH M OAHHAKOBHIMH
(OmMHAKOBBHIMH MOTOMY, 4YTO pacnpeflieJIeHHs BepOsSTHOCTeH

Bcex QopmupyeMmblXx nocienoBatenbHoctell {Xj,(r)}° coBna-
nawor). IlpencraBnedne o nJoxol npelcKasyemMOCTH OJHOTO
HCXOJHOTO NMPOTOKOJIA 3JeCh AeHCTBHTENBHO CBeIeHO JOBOJIBHO
€CTeCTBEHHBIM CIOCO60M K TPeGOBaHHIO CTATHCTHYECKOH Hesa-
BUCHMOCTH aHcamMbns npoTokosaoB. B Hrore paerca Takasi
TPaKTOBKa HE3aBHCHMOCTH HCNBITaHHH, NPH KOTOPOH HMeercs
JOCTATOYHO SICHOE MPaBHJIO VISl KOJHYECTBEHHOH SMIUPHYECKOH
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NPOBEPKH 3TOH He3aBHCHMGCTH. [IpoBepka CBOAMTCH K H3Me-
PEHHIO CTaTHCTHYECKUX BePOATHOCTEH, KOJb CKOPO K HX H3Me-
PEHHIO B COOTBETCTBHHU € (6) CBOAMTCS 3MIHPHYECKas NPOBepKa
CTATHCTHYECKOH HEe3aBHCHMOCTH IPOTOKOJIOB.

TakuM o6pasoM, MNocje 4YeTKoro oGopMJIeHHS HE3aBHCH-
MOCTb HCIBITAHHH C OUEBHUJHOCTBIO OKa3bIBaeTCS IOHSITHEM,
NPOH3BOAHBIM OT IMOHATHSA CTAaTHCTHYECKOH YCTOHYHBOCTH,
9TO Mbl U TNPEANOJNOMHJH  ellle NpH NOABEAEHHH HTOrOB,B
raaBe 2. Tak uro moctysnar 3° HMUKAK HE MOXET CJYXKHTh
NOCBIIKOH, H3 KQTOpPOH JIOTHUECKH BBIBOAHJACh Obl CTAaTHCTH-
yecKas yCTOHYHBOCTB, MO KpalHeH Mepe, MOHHMaeMasi B HeH3-
GeKHOM M3HAYabHOM CMBIC/IE — COTJIACHO CXeM€ OJHOH Cep HH.

[Mocrynat 3° naxke B mnpocTedlleM YeTKOM OQOPMJIEHHH
oKasajicsl SIBHO CJOXHee, yeM mnoctynaatel 1° u 2°. ITostomy
BepuduKauusa mo6elX yTBepxKIAeHui MC 6yner Haule/leHa He Ha
n3MepeHHe HCKoMBIX napamerposa [X ] nepsuunoro pacnpenene-
HHd, a Ha nposepky nocryJaarta 3°. Mamepenue xe napamerpos
a [X], pann kotopeix BpoZe Gbl M cosiaercsi MC, cocraBHT
OpH 3TOM JIMIUb HeGOJBIIYI0 H, TAK CKasaTh, BCTYMHTEJNbHYIO
yactb pabotel. JlaHHoe oGCTOSTENBCTBO MOXKHO Ha3BaTb Tpe-
TbUM napafokcoM MC.

Hanpumep, Bepuduxauus pesysnbraToB pacuera AOBepH-
TEJbHOrO0 HHTEpBana AJs BeposiTHOCTH P (A) HensGexHo Ha-
YHHaJach Obl C H3MEPEHHsI STOH BEPOATHOCTH O CXeMe OXHON
cepnd (Bropoit napagoxkc MC). Toabko mocse 3TOro cjaefyer
nepediTd K CXeMeé MHOTHMX cepHH, ¢ TeM YTOGHI HaHTH JOBEpH-
TeJbHYIO nojocy (17) u BTOpHYUHYIO  4aCTOTY W=
=wmgq (P (A)E(p, (r), p; (r))). 3atem HanO H3MEPHTb — ONATh-
TaKd N0 CXeMe ONHOH cepHH — BeposTHOCTh P=lim wq, 4T0

Q-
clenatb TpyAHee, ueM H3mepuTb P (A) (uepsblii napajokc
MC). Hakonen, caenyer cpaBHHTb P C JOBepHTe/ILHOH Be-
posiTHOCTBIO . Bee artambl faHHOH mpouenyphl, CBsi3aHHBIE
CO CXeMOH MHOUTHX cepHii, B caMOM Jlelle CyTb He YTO HHOE,
Kak BepHuKauus noctynata 3°: Belb MCKOMYIO BepOSITHOCTb
P (A) naMepsiior B camoM Hauaile.

Slcno, uTo paccmoTpeHHBIE (opMaNU3aLMKM NPEACTaBJEHHS
O HE3aBHCUMOCTH A HCHBITAHHUH NpPHMEHHMBl BCephbe3 JIHIIb
TOTZa, KOTAa B CaMoM JeJle NIPOBOAAT MHO20 Pas Mo 1 HCIbITa-
HHH, T. e. HMEIOT BecbMa JJIHHHBIA NpOTOKOJA. 3a mnpelenaMu
CTATHCTHYECKOX (H3HKH 35TO YCJOBHE Yallle BCEro TPYIHO
BBITIOJIHHMO.

CnoBom, anbrepHatHBa metony MC cocToMT 3fech B TOM,
4yToGBl mocrysar 3° BBOAUTb B MIPY HCKJIOYHTENBHO MOCHIE
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TOro, Kak HaJeXKHO M3MepeHbl HCKOMble mapamerpel o [X]
WJIH CaMO MNepBHYHOE pacrnpelesieHHe BepOsTHOCTEH.

YTOoOYHeHHE TPaAHULHOHHHX GOPMYNH-
POBOK mNmpelenbHEHX TeopeM Ha OCHOBeEe
NOHATHS HpPPEryJAsSPHOTrOo KOJJEKTHBa.
ITonbsysce nonsituem upperyasipHoctd no Buamo — IMocThu-
KOBY, MOXHO CGhOpPMY/IHpOBaTh, Hampumep, CJEAYIOMYIO HH-
TEpPNPETANUI0 TEOPEMb DepHY/JIM, OTHOCAILYIOCS K OXHOMY
ACXOJHOMY NIPOTOKOJNY M JONYCKAIOIYI0 KOJHYECTBEHHYIO
SMITHPHYECKYIO MPOBEPKY KaK CBOMX YCJOBHH, Tak H 3akKJjoue-
Husi. COrJIacHO W3JIOKEHHOMY BHIlle NPOBEpKA LEJHKOM CBO-
JUTCH K M3MEPEHHI0 CTaTHCTHYECKUX BepOSITHOCTeHd MO cXeme
OJHON cepuH,

Teopema 3. Ilycrb mpoBoasTcss HCObITaHusl, B pe-
3yJIbTaTe KOTOPBHIX MOJNYYeH MPOTOKOJ-HHAMKATOp — Mmocje-
noBatenbHOCTb  {X4(8)}7. TlycTb BHIMOJIHEHH! CJepyioOlHe
JBa YCJIOBHS:

1) nns nocneposatenbHocth {X4(S)}T  cywmecTByer mpenen
p=P (A)=lim o, (4);
m->oo

2) HCNBITAHHS HE3aBUCHMBI B TOM CMBICJIE, YTO TIOC/EI0Ba-
tensHoCcTh  {X4 (5)}1 wupperyaspua mo Buamo — Iloctuu-
KOBY.

Ilycts, nanee, ©q (n, ) — yacToTa BHINOJHEHHA Hepa-
BeHCTBA |0,,(A)—P (A)] < e ans cepun BHIGOPOK-TYCEHHUIL
Buga (18) npu r=1, Q. Torna

lim P (n, &)=1, ye>0,

n-oo
rpe
P (n, e)=lim wq (1, e).
Qoo

C MaTeMaTHueCKOi TOUKH 3peHHsi Teopema 3 SIBISAETCS TEO-
pemoli 1, mpuMeHeHHOH K aHcaMOJ/I0 CTaTHCTHYECKH HE3aBH-
cHMBIX mocJaenoBarenbHocTeit (20). B Teopeme 3 moxHO no-
CTYJNHpOBaTh H HpperyaspHocth no Koymisuay.

CpaBnuBas Teopemy 2 ¢ TeopeMo# 3, BHAMM, YTO B MOC/IEN-
Hell JOCTHTHYTa MOJHAas SCHOCTb BO BCeX BOMpOCax, OCTalo-
muxcs 6e3 oTBeTa NpU aHaNH3e TPaJMIHOHHBIX (HOPMYJTHPOBOK
npenebHbIX TeopeMm. Teopema 3 € OYEBHIHOCTBIO HE MpETeH-
NYeT Ha «MaTeMaTHYeCKoe 060CHOBAaHHE» CTATHCTHUYECKOH YCTOM-
yuBocTH o, (A)~P (4), ym>1, KotOpas BHICTyNaer 31ecb
B KayecTBe sIBHO OroBopeHHOro ycsosHs 1. O HerpuBHaJb-
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HOCTH YCJIOBHS 2 MBI TOJBKO YTO TOBOPHJIHM. DMIHpHUYECKasd
npoBepKa ycJOBHA 2 HEBO3MOXHa 6e3 npeaBapHTeNbHOH mpo-
BepKH YycioBus 1. UTo6bl OTTEHHTb S5TO, Mbi PaCNOJIOKHJIH
YCJIOBHSL TeopeMbl 3 HMEHHO B TaKOM INOpPSAKe, a paHblle
aHaJIorHyHo obouuiuch ¢ TeopeMoll 2. Bo BceX TpaauuHOHHBIX
¢dopmynupoBKax Teopembl BepryssH npuHAT oOpaTHBIH mMO-
PALOK 3amUCH YCJAOBHE. DTO JIMIUHHHA pas MOATBEPKLAET, YTO
BO BceX pYKOBOACTBaX 1o MC He3aBHCHMOCTb HCNbITaHHH
CYHTAIOT CaMbIM 3JIEMEHTAPHBIM H HECTECHUTEJBHBIM YCJIOBHEM,
OTOXJECTBJISIA ee, B CYUIHOCTH, C KaXyuleHcss He3aBUCHMOCTBIO
HCMBITAHUH, KOTOpast ONpeeNsieTcs] KOHTPOJIHPYEMBIMH YCJIo-
BUSAMH 3KcrniepuMmeHTa U. MBI yKe OTMeUYaaH, YTO KOJHYECTBEH-
Hble MOHSTHS TEOPHH BEePOSITHOCTEH He HMEIOT HU MaJefed
(opMabHO-JIOrHYecKol cBA3M ¢ ycaoBusamu U.

U3z ycaoBuit 1 u 2 B Teopeme 3 BBIBOAUTCS JOMOJHHUTENb-

HO€e OMHCcaHHe CBOHCTB mocsenoBatenbHocTd {X 4 (S)}T B Tep-
MHHaX BTOPHUYHOH BeposiTHocTH P (n, €), conpsiKeHHoe, ¢
TOYKH B8PEHUS NPHUKJIAJHHKA, C JOTHYECKHM 3allUKJIHBAHHEM.

Hrak, mocne nposicHeHUS TpPaiHUHOHHBIX (OPMYJIHPOBOK
npefesbHBIX TEOpeM MOJYYaeTcsd HEYTO OTJIHYHOoe OT (yHAa-
MEHTaNbHBIX MpeIJIOKEHHH, KaKOBHIMH MPENCTaBJSINCh STH
TEOpeMbl B HayasbHBIl NMEPUOA DPasBUTHS TEOPUH BEPOSATHO-
creff. Tak NpoOHMCXOAMT H3-3a TOro, uto OOHaAXaercsi HeTpH-
BHAJIBHOCTh SMITMPHYECKON NPOBEPKH HE3aBUCHMOCTH HCIBITa-
HHH H 3aKJI0YeHHH npenenbHBIX TeopeM. CXolHyi0 MeTaMopdo-
8y nperepneBaloT Bce yTBepxIeHus MC, onupaiouuecs Ha
nocrynat 3°. C «3aBUCHMBIMH HCIBITAHHSMH», HalpHMep Map-
KOBCKHMH, JleJI0 IpHHUMaEeT NoJo6HbIH Ke 06oporT.

3a npegenamu MC ¢ ee ocHOBHBIMH noctyJaramu 1°— 3
MOHAITHE MPPETYISIPHOrO KOJJIEKTHBA HaXOAMT JAEHCTBHTENbHO
BaXKHEI® NMpHUMeHeHHs. Ho 31O, KaK roBopuTcs, YyxKe Apyras
MOBECTb.

YKaxeM TOJIbKO, 4TO HpperyaspHocts no Buamo — ITocrt-
HUKOBY TPYAHO OOOHTH CTOPOHOH B 8ajayax, rie B CaMoH Io-
cTaHoBKe (purypupylor capurd ¢ynkuuii. Takas cutyauus Ha-
JIMLO, K NPUMEPY, B TeX BEPCHAX TEOPHHU MaCCOBOTO OOCTYHKH-
BaHHS, KOTOphIE Jyullle BCErO MOAXORAT AJs OBLIYHOro «6e3-
aHcambjesoro»  Monendposanus [29, c. 224, 2701, [301.
YnoMsHeM elle 3aflayy BBIYHC/IEHHS YCPEIHEHHBIX 110 BPEMEHH
XapaKTepHCTHK CHTHAJIOB Ha BHIXOJE JIHHEHHBIX CTalHOHAPHBIX
JIMHAaMHYECKHX cHCTeM (CABHTH TaM NPHCYTCTBYIOT B MHTerpaje
CBEPTKH), KOrJa CTPOSIT «Ge3aHcaMGIEBYI0» CTAaTUCTHYECKYIO
TEOPHIO C/IyYafiHBIX CHTHaldoB (cM., Hanpumep, [31]). Msr
NpUMEHSIEM KaBbIYKM NOTOMY, YTO 3ieCh BCE PaBHO MOABJAAETCA
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_aHcambib, HO 310 aHcaMOab CABHIOB 00HOL HCXOTHOH ¢yHK-
IIMH, B YaCTHOCTH, NocJefoBaTesbHOCTH. MpperyaspHocts no
Busmio — ITocTHHKOBY ClY>KHT B OTMEYEHHBIX 3ajladax Ba-
pPHAaHTOM KoHUenuuu Oesoro wyMa. i MoZelMpoBaHHs
«6esancambs1eBoro» Gesioro Iyma, o-BHANMOMY, NPEACTABRJISIOT
HHTEPEC HOpMaJIbHBIE NepHOIHYecKHe cHcTeMbl [28].
Onun nmpumMep M3 KJNacCCHYECKOH cTa-
THCTHUYUEeCKOH (PHU3HMKHU (BMECTO 3aK/IOUeHHS K Ha-
IIeMy pacckasy o MH3ecoBcKoM noaxoze). O6cyauM B TepMHHAX
MH3ECOBCKOTO MOAXOJa CTapylo 3ajady O IPOCTPaHCTBEHHOM
JHHEHHOM OCUMJIIATOPe, NPeGhIBAIOLEM B TeIJIOBOM PaBHOBe-
CHH C ra3000pa3HbIM TepMOCTaToM: uacTHia A npuTSArHBaercs
K HenojasHxKHOI Touke O ¢ CHJIOH, NPONOPLUHOHANBHON BEKTOPY

OA. CgoGoxHoe IBUKeHHe YacTHILl A coBepllaeTcsi Mo 3J/MI-
Cy ¢ 4YacToTodl ofpalleHHs v, HE 3aBHCAUICH OT NmapameTpoB
9JUIMICA, KOTOPblE MEHSIIOTCS IOcJe KaXIOro COyAapeHHs dac-
THIBI A ¢ Kako#-1u60 yacTHLell TepmocTtara (0603HAYHM TMOC-
Jgepdiolo  yepes B), CuHMTaeM coylapeHHSI MIHOBEHHBIMH,
YOpYTHMH, NapHBIMH, @ BCE YacTHUBl OJAHHAKOBBIMH.
IloBTOpHM, YTO OCHOBAa MH3ECOBCKOTO NOIAXOZA COCTOHT He
B IpelieJbHBIX NMepexojax, a, noxanyii, B TOM IPoCToM 06CTC SI-
TeJIbCTBE, UTO 3JeCh BBIMHUCHIBAIOT MU aKKypPaTHO HHTEpPNpETH-
PYIOT BCe apryMeHTHl paccMaTpHBaeMbIX Be/JHuYMH. B urore
CTaHOBHUTCS SICHBIM (PU3HYECKHII CMBICJ BCeX YCpPeIHEHHH, O Ko-
TOpHIX BeAyT peyb. Mel 6yfieM paccMaTpHBaTh CKOPOCTh dac-
—

vl A Kak GYHKUMIO 4 OT HoMepa s=..., —1,0,1, ... coyna-
penus yactuusl A ¢ yactunamu Tepmocrarta. ITycrb 310 Gyner

=

CKOpOCTb cpa3y nocae coynapenus. OGo3HauuM yepe3 v (S)

CKOPOCTb 4aCTHUBI B HenocpeicTBeHHO neped 3TUM COYAape-

uueM. TakuM o6pasoM, paccMaTpHBaeMble CPeIHHE JJISl YaCTHIL

A u B— 5310 cpenHHe Ha ORHO coylapeHHe. BeposTHOCTD
Ed

npeGbiBaHUs, CKaXeM, CKOPOCTH « (S) B AaHHOH 06J1acTH TpeX-
MEPHOro TNpPOCTPAHCTBA CKOPOCTEH HMeeT COOTBETCTBEHHO
CMBIC/T OTHOCHTEJIbHOH JOMH TeX COYAapeHHH, mocje KOTOPHIX

CKOpOCTb 4 (S) monajiaeT UMeHHO B JaHHYIO 06/1acTb.

-

Cxopoctb v (s) mpeAcTaBnseT cofoii Kak Obl caydaiiHoe
H3BJieyeHHe H3 KOJIO0CCANbHOrO KOJIIEKTHBA

—_
{v; (s3)] s;=...,—1,0,1,...}, i=1.2, ...

CKOpOCTEH uYacTHI[ TepMocTaTa. 3jech i — HOMEP YacTHIIbI,
a s; — HOMep coyzapeHHs i-Of YacTHUBl C APYTHMH YacTHUa-
MH; paccMaTpHBaeM CKOPOCTb HeENoCPeACTBEHHO neped coyja-
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penueMm. OTHpaBJ’IHHCh OT MH3ECCBCKOro INpHHIHIA HEBO3MOX-
HOCTH CHCTEMBI HTIDBI, NMOCTYJHPYEM COBIIaJ€HHE pacnpenesne,
—

HHUS CJIydafiHON BeJHUMHBL U (S) C pacmpelleNeHUsIMH, OJHHa-

%
KOBbIMH KaxIOH M3 BeqMUHH v; (S;) . Takasi pasHoBHAHOCTB
MPPEryJNsIPHOCTH KOJWIEKTHBA €lle MeHee TPHUBHaJbHa, HeXesH
obe paccMOTPeHHBIE Bbllle MOJEJNH, HO, BEPOSITHO, INpHeMIeMa
A5 HHTYHUHH. TyT He TakK y>X ILIOXO BblpaxeHa HJAes Xaoca
H CHJIBHOTO NepeMellUBaHusl B GOJIBILIOM pO€ ¥aCTHIL.

ITycTb Bce wacTHUB! CyTh MaTepHaJbHble TOYKH, a cCOyja-
peHHst — neHTpanbHbl. Toraa wactHuel A H B obMensiorcs
TNpH COYZapeHHH CKOPOCTAIMH H, CJIeOBAaTeJbHO, paclpelesieHHe

CKOpOCTH u (S) OCUMJIATOpPA COBNANaeT C pacrpefeeHHeM

ckopoctH v (s). Takum o6pa3om, B CHJIy NPHHSTOTO «IOCTYJaTa
HPPEryJspHOCTHY  CPelHHe KHHeTHYecKHe sHeprun E ud
OCHH/NIATOpPAa M JoGOH 4YacTHLB! TepMocTata COBMAjaloT.
HanomHuM, 4To MMelOTCSt B BUAY CpeIHHE Ha OJHO COYAapeHHe,
[Tpennonoxenne o LEeHTPaIbHOCTH COYAapeHHH 3fech Hecylle-
CTBEHHO, H €r0 MOXXHO 3aMeHHTb OGBIYHBIM JIONYILIEHHEM O paB-
HONMPABHOCTH BCEX HanpaBleHHH, MO KOTOPbIM IPOHCXOAAT
COyHapeHHsl.

ITpeanonoxum janee, Yto coyldapeHHsi HACTONBbKO PelKH,
Y10 yacTHUa A ycmeBaeT clenatb MeXAy ABYMs MOCJEN0OBa-
TEJbHBIMH COYJapPEHHSIMH MHO20 BHTKOB IO CBOEH 3JIHIITHYe-
CKOH opbute. B 3TOM CiTydae JIOTHYHO NOCTYJHPOBATh PaBHO-
MEPHOCTh pacrpefie/ieHHH H CTaTHCTHYECKYI0O He3aBHCHMOCTb
MECTONOJIOKeHHH (TouHee — (pa3) TeX ABYX TOUEK HA 3JJIHII-
THYECKOH opOHTe, B KOTOPBHIX NMPOH3OLLIH ABAa INOCJ]IE0BaTe/]b-
UBIX COyAapeHUs YacTHUBI A, «BKJIOUMBIIHE» U «BBIK/IOYHB-
uiMe» MMEHHO 3Ty opburty. OTciofa clefyeT PaBeHCTBO Cpel-
HUX KHHETHYECKOH H MOTEeHUHAaJbHOH SHEpTHH OCUHJIATODA.

ITycte Tenepp wYacTHUBI HMEIOT KOHEUHBIl JUAMETD 4.
Honyiienne o peiKOCTH COYAapeHHH cpasy NPHBOAMT B 3TOM
cnyuae K 6ojiee MHTEPECHBIM, €CJH MOXHO TaK BBIPA3HThCH,
Heru66CoBCKHM caencTBUsM. [lesio B TOM, YTO 3//HOTHYecKas
opbuTa Tenepb He reoMETpHUYECKasi JHHUA, a «GyGIHK» —
TopoujanbHas Tpacca. M menseHHas uactuna B He cMoXer
(nonpocTy He ycreer 3a MaKCHMa/bHOE OTBEJEHHOe efl BpeMmsi
T=1/v) NPOHUKHYTb KOCH TpPacchl — K JIMHHH, OINHCHIBAEMOl
ueHTpoM uactuubl A. KpuTepuii MeseHHOCTH — CKOPOCThb

-
v (5) He JOMKHA MPEBOCXOAMTH 10 MOAYJIO BEJHYHHY NOpPSA-
Ka av.

Crao GbITh, M3-3a HaJIM4HsI TOPOMIAJIBHOH TPACCHl BO3HH-
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KaI0T CBOETO POJa KHHEMATHUECKHE OrpaHH4eHHs], BCNEJCTBHE
KOTODBIX MeJl/IeHHEIe YacTHUB B GBbIOT TONLKO MO TEM TOUKam
dacTHUBl A, KOTOpble JiekaT BJald OT OCH TPacChl. ITOT
«3ddeKT nponeisepa» B CpPeAHeM MeHsET YCJOBHS o6MeHa
sHepruell mexnay uyactuilamd A W B. MelneHHbie yacTHub B
8a6HPAIOT NPH COYIAapeHHsIX Yy YacThupl A B CPEAHEM MeHblIUE,
a OTAaloT el GoJsiblle KMHETHUECKOH 3HepruH, yeM NPH OTCYT-
CTBHUH TOPOMAAJIBHOH Tpaccel, T. e. npH a=0. [das GelcTphIX
e yacTul, B Bce ocTaeTcsl mo-npexHemy.

Mrr roBopuM 006 3dipekte mponesnsepa, onupasich Ha cJe-
IYIOILYIO aHaJIorhIo: ¢JaGo OpOLIEHHBUI NMpPeAMET HE MOXKET
6blTh paspybier ObicTpo Bpaiiamomumcs BHHTOM. [Ipenmer
CPaBHHTE/NBHO 6/1arofloNyYHO OTCKOYMT KakK Obl OT CIJIOLIHOrO
JIMCKa, He YCNeB NMPOHHKHYTb BHYTPb TPacChl BHHTA, TAE TOJIb-
KO M MOXXHO 3a6paTh Y BHHTA XOpOILlYIO NOPLHIO BpallaTesLHOH
KHHETHUeCKOH sHepruH. TakoH s¢pdeKT nponesjepa MOXKeET
YCHJIHTBCS, €CIH 06ONOYKH BHHTA H NpPEAMETa MSATKHE.

B nrore saBucumocth E (§) noiifier Bbillie «ruG6COBCKOE»
saBucumoctd E (8)=9%. [IlpeBblluenHe NOMKHO CTaHOBHTBCS
6oJiee CYLIECTBEHHBIM N0 Mepe YMeHblueHud ¢, T. e. Temmepa-
TYpbl TepMocTaTa, MOCKOJBKY NPH 3TOM YBeJHYHBaeTcs 10/
MeJJIeHHBIX uacTHi B. 310 03HayaeT, YTO TeMI0eMKOCThb
dE (9)/d% ocuunnaropa ¢ ymenbinenueMd rae-to 6yner na-
IaTb. MoXeT nosiBUTbCA W KoHeuHast sHeprusi E (0) HYJeBbIX
KosieGaHul, onpefe/seMast XapaKTepPHhIM [apameTpoM av.
3ameTHM, 4TO cpelHHe KMHETHYeCcKas M MOTeHLHallbHas SHep-
[HH OCUMJUISITOPA COBNAJAIOT Ha MpeXHHMX OCHOBaHUAX. B Ta-
KOM CTHJIe MOXXHO paccMOTpeTh H ABYMEpHEIe (HO He OfHOMep-
Hble!) OCUMJIIATOP H TEepMOETar.

O6palaeM BHHMaHUe Ha TO, yTO 3¢ddekT nponenyepa rpyo.
Ecnn nonb3oBaTbecsl MH3€COBCKHM fI3BIKOM C €ro CKpynyJes-
HOCTBIO B BBISICHEHHHM CMBICTIa MPOBOAMMBIX YCPeIHEHHH H
«GesancamOIeBOH» HaNpaB/JECHHOCTBIO, TO MHMO 3TOro 3ddeKrTa
npsMO-TaKH TPYAHO NMpoHTH. Ero npuxogurcs UMeTh B BHAY
BCSKUHA pas, KOrja B JABHXKEHMH MOJIEKYJ HMEIOTCS IepPHOJH-
YyecKHe HJIH KBa3HNEPUOAHUYECKHE COCTaBJdIOLIHe, a TeMmepa-
Typa HACTOJBKO HH3Ka, YTO CTaHOBHTCSA OLLYTHMBIM BpeMf,
3aTpaydBaeMoe MOJIEKYJaMH B HX [OCTYNaTeJbHOM JABHXKEHHH
Ha MOKPBITHE pACCTOSHUE, PaBHBHIX MO HOPAAKY BEJHYHHBL
JMaMeTpy aToMOB, M3 KOTOPBIX COCTOSIT MoJeKyanl. Tak 06-
CTOHUT JeJIo, HanpuMmep, OpPH MNOACYETE TeNJIOeMKOCTH IBYX-
aroMHOro rasa. IlpaBna, ecqu cuMTaTh COYAapeHHs] MTHOBEH-
HBIMH, OOBSICHUTb 3THM 3(deKToM 31ech TeMIepaTypPHYIO 3a-
BHUCHMOCTb TEIIOEMKOCTH He YAaeTcsl, MOCKOJbKY B OTJIHYHE
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OT OCUMJLIATOPA Y «raHTeJNH», COCTOsILEH H3 JABYX JKECTKO
CKDEIJIEHHBIX IIapUKOB-aTOMOB, YIVIOBas CKOPOCTb He (DHKCH-
poBaHa, a MeHseTCs, TaK CKa3aTb, CHHXPOHHO C Temneparypol
TepmoctaTta. OIHAKO Crajl TEMJIOEMKOCTH 3[1€Ch BCE K€ MOXHO
HOJIYYHTb, HA/NIOXKHB OMNpEJie/IeHHble OrpaHHUYeHHs] Ha BHI I10-
TeHIlHaa B3aHUMOJEHCTBUSI aToMOB (MPUHALJIEXAallHX K pas-
HpIM MoJiekysam). [loteniman poskeH OBITH TakKHMM, UYTOGH!
BpeMsl COYNapeHHs BO3pacTajJO C YMeHbIIEHHEM CKOPOCTH
cOMMXKeHUsl w Ccoylapsioliuxcsl aToMoB OwicTpee, ueM 1/w.
HHurepecHo, uTO A1 3TOr0 HEOGXOAMMO Ha/JHUHe CHJ MPHUTS-
JKEHHUS, a HE TOJIbKO OTTaJKHBaHHUS.

CoofpaxeHusi, CXOAHbIE C H3JOXKEHHBIMH, HaM YJanoch
Haiiti ToJbKO B pabore [32]. Ho, xak Ham KaxXeTcsi, HMEHHO
HCIIOJb30BaHHE HEMH3€COBCKOTO f3blKa, K COXKaJeHHIO, He
MO3BOJIMJIO NPOABHHYThCST B [32] moctatouno naneko. 3ame-
THM, YTO PYKOBOJACTBA IO CTATHCTHYECKOH (U3UKE MOUEMY-TO
6e3 OroBOPOK YTBEPKIAIOT, YTO CHaj TEMJOEMKOCTH M KOHed-
HYIO 3HEPTrHI0 HYJeBbIX KojebaHHi KJjaccuueckas (H3HKa
npeAcKasblBaTh He B COCTOSIHMH.

3AKJFOYEHUE

AnbTepHAaTHBY METOLY MaTeMaTHYeCKOH CTaTHCTHKH, OGPHCO-
BaHHYIO BhbIle, MOXKHO B HEMHOTHMX CJIOBaX OXapaKTepH30BaTh
TaK: B NPUKJAJHBIX HCCENOBAHUSX, TOUHee 3a MNpelesaMH
dynaamMeHTalbHOR (PH3HKH, MO BO3MOXKHOCTH BO3NEPIKHBAThCSA
OT BBelleHHS B UCXOJHBIE NOCBHUIKH TaKHX TEOPETHKO-BEPOST-
HOCTHBEIX BEJIHYHH, KOTOpHIE HE U3MePSIIOTCA B HATYPHBIX 3KCIe-
pHMEHTaX (TaK Ha3blBAeMBIl YHC/JEHHBIl SKCIEpPHMEHT CpaB-
HHUBaeT MeXAy co6oi Be MO/ — MAaLIHHHYIO H «OyMaXKHYIO»,
HO He MOJesb C peanbHOCTbI0). OGBEKTH H3YUeHUSI B SKOHOMH-
Ke, COUMOJIOTHH H Ja)Ke B COBPEMEHHOH TeXHHKe dallle BCero
CJIMILKOM CJIOXKHBI M HECTaGMJIBHE! AJISl MOCTPOEHUS HX IOJe3-
HBIX MOJeslefl, HCXOAA H3 YAAJIEHHBIX OT SKCIepHMEHTa OOLIHX
NPUHUMIOB, XapaKTePHBIX JIJs OCHOB (H3UKH. 3JecChb, TakK
CKasaTh, peHTabeNbHbI ONEpAaTHBHBIE (HeHOMEHOJOTHYECKHe
MogenH Ge3 ocobbIX mpeTeH3uil Ha (yHAaMeHTanbHOCTb. B co-'
OTBETCTBHH C IPHHUHIIOM PABHONMPOYHOCTH BCEX 3JIEMEHTOB
NPUKJI2JHOTO HCCIENOBaHHsl 3JeCh CJELAYeT C HacTOPOXKeH-
HOCTBIO OTHOCHTBCSI K NPHBJIEYEHHIO CJIOXKHOH MaTeMaTHKH.

3akoHuuM uutaroir u3 H. Bunepa [331, kotoporo TpyznHo
OTHECTH K NPOTHBHHKAM MaTeMaTH3auMH: «YCIeXH MaTeMaTH-
yeckod (PM3HKH BBI3BAJH Y COLMOJIOTOB YYBCTBO PEBHOCTH K
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CHJIe ee METOJI0B, UYYBCTBO, KOTOpPOE €1Ba JI1 CONpPOBOXKAANOCh
OTYET/IMBBIM TOHHMAHHEM HHTE/NJIEKTYa/lbHbIX HCTOKOB 3TOH
cuabl... ITolo6HO TOMY, KaK HEKOTOpble OTCTaJjble Hapojbl
8alMCTBOBalH y 3amaja ero obe3/HYeHHble, JHLIEHHbE Ha-
HHMOHAJIBHBIX NPHMET, OJEXKAbl H NapJaaMeHTCKHe (OpPMbI, CMYT-
HO Beps, GyATO 3TH MarHyeckHe ob/adeHHs H OGPALBI CMOTYT
HX cpasy npHOJM3HTb K COBDEMEHHOH KyJbType M TeXHHKe,
TaK ¥ 3KOHOMHCTHI MPHHSJIHCH o6/layaTb CBOM BecbMa HETOd-
Hble HeH B cTporHe (popMyJbl MHTerpajbHoro M Auddepen-
nMa/nbHoro HcuuciaeHud... Kak HHM TpyneH oT6Op HajeKHBIX
JlaHHBIX B (PH3HKe, ropasjo cjaoxkHee co6parb OOLUHDHYIO HH-
(dopManuI0 SKOHOMHYECKOTO HJIH COIHOJOrH4EcKOro Xapakre-
pa, COCTOSILLYI0 U3 MHOTOYHCJEHHbIX CepHH OJHOPOJHBIX JaH-
HbiX... B stHx o6crosiTenbctBax Ge3HajeXHO JoGHBaTbCs
CJIMIIKOM TOYHBIX OnpejieJeHHH BeJHYHH, BCTYMAIOWHUX B UrpY.
IlpunuceiBaTh TakMM HeONpele/E€HHBIM MO caMof cBoeHd CYTH
BeJIHYHHAM KaKYIo-To 0co6YI0 TOYHOCTb GecrnoJie3sHo, M, KaKoB
6bl HH Gbl1 pefsior, TpHUMeHeHHe TOYHBIX (OpMYJ/ K 3THM CJIHLI-
KOM BOJIBHO oOnpejefsieMbIM Be/JHYHHAM €CTb He YTO MHOe,
Kak ofMaH M mycras Tpara BpeMeHH»,
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