VJIK 519.2:303.732.4
01.00.00du31K0-MaTeMaTHUECKUE HAYKH

PACIIPEJEJIEHUSA PEAJIBHBIX
CTATUCTUYECKHX JAHHBIX HE ABJIAIOTCA
HOPMAJIBHBIMH

OpuoB Anekcanap VBanoBu4

I.3.H., I.T.H., K.(p.-M.H., ipodeccop

PUHII SPIN«kox: 4342-4994

Mockosckuii 20cy0apcmeeHHblll MeXHUYecKUtl
yhusepcumem um. H.D. Baymana, Poccus, 105005,
Mockea, 21 baymanckas ya., 5, prof-orlov@mail.ru

B y4e0HBIX Kypcax 110 TEOPHUH BEPOSATHOCTEH U
MaTeMaTHYECKOH CTaTUCTHKE pACCMATPUBAIOT Pa3IUYHbIE
napaMeTpHyecKue ceMeiicTBa pacipeeleHnil YUCIOBBIX
CIIy4aiHbIX BEJIMUMH. A HMEHHO, U3Y4al0T CeMeiCcTBa
HOPMAaJTbHBIX pacIpeAeieHHH, ToTapu(pMIIEeCKI
HOPMaJbHbIX, 9KCIIOHEHIUAIbHBIX, FAMMa-
pacrpeneneHuii, pactnpeneneHuii BeiOyma - ['HeneHko u
Jp. Bce oHM 3aBHCAT OT OAHOTO, ABYX HIIH TPEX
napaMeTpoB. [ToaToMy 1J1s TOJTHOTO OMHCaHHSA
pacrpeeneHys JOCTaTOYHO 3HATh WK OLEHUTh OHO,
JBa uny tpu uucia. lllupoko pasBura napamerpudeckas
TEOpHsI MaTEMAaTHYECKON CTATUCTUKHU, B KOTOPOK
HpeAnoaraeTcs, YTo pacnpeneneHus pe3ybTaToB
HaOJII0AeHUH IPUHAIEKAT TEM HUIIH UHBIM
napaMeTpUYECKUM CEMEUCTBAM. DTa TpaguLuUsl UIET OT
Kapna Ilupcona, koTopslii B Hayane XX B. IPEJIOKUI
UCIIOJIb30BaTh YEThIpEXIapaMeTPHIECKOE CEMEIICTBO
pacnpenenenuil. [lepeunciennble Bbille ceMeicTBa
pacrpesieleHui - 3TO MOJIMHO)KECTBA
yeTeIpexnapameTpuueckoro ceMmeiicrsa Ilupcona. K
COKAJICHHIO, IIapaMEeTPUYECKHE CEMENCTBA CYIIECTBYIOT
JMIIb B TOJI0BAaX aBTOPOB yYEOHUKOB M0 TEOPHU
BEPOSTHOCTEW U MaTeMaTH4ecKou cTtaTuctuke. B
peanbHOH *HU3HU UX HeT. [ToaToMy coBpeMeHHast
NpUKIaJHas CTATHCTHKA M 9KOHOMETPUKA HCIIONB3YIOT B
OCHOBHOM HEIapaMeTPUYECKHE METOIbI, B KOTOPBIX
pacmpenesieHus pe3ynbTaToB HaOMOAEHHH MOTYT HMETh
IpoU3BOJIbHEIN Buj. CHauana Ha IpUMepe HOPMaJIbHOTO
pacrpeneneHus 00cyXkJ1aeM HEBO3MOKHOCTh
NpaKTUIECKOr0 UCHONB30BaHHs MapaMeTPHIECKUX
CEMEUCTB Ul ONUCAHUS PACIPECICHUN KOHKPETHBIX
SKOHOMMYECKUX JaHHbIX. [IpMBOAMM pe3ylIbTaThl
UCCNIEI0BAaHUI METPOJIOTOB U OLIEHKU CXOAUMOCTH B
HpeieNbHBIX TeopeMax. 3aTeM pa3bupaem
apaMeTpHUYECKUE METO bl OTOPAKOBKH PE3KO
BBIJICTISIOMMXCS HAOMI0IeHni. BecbMa HeyCTOMYIMBEI Kak
YPOBHU 3HAUUMOCTH IIPH (PUKCHPOBAHHOM IIPAaBHIIE
0TOpaKOBKH, TaK U apaMeTp NMpaBuiia OTOPaKOBKHU MPH
(MKCHUPOBaHHOM YpOBHE 3HaUnMOCTH. CII€10BaTENEHO,
0TOpaKoBKa MO KINAaCCUYECKUM TpaBUIaM
MaTeMaTHYECKOH CTATUCTUKHU HE SIBISIETCS] HAYYHO
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In the training courses on the theory of probapdihd
mathematical statistics there are various parametri
families of distributions of numerical random vélies
considered. Namely, we have been studying the
families of normal distributions, log-normal
distributions, exponential distributions, gamma
distributions, Weibull-Gnedenko distributions, eAdl.
of them depend on one, two or three parameters.
Therefore, for a complete description of the disttion
it is sufficient to know or estimate one, two oreé
numbers. Parametric theory of mathematical stesis$
widely developed, where it is assumed that the
distribution of observations belong to one or aroth
parametric family of distributions. This traditi@omes
from Karl Pearson, who in the early twentieth ceptu
proposed the use of four parametric family of
distributions. The above families of distributionare
the subsets of a four-parametric family of Pearson.
Unfortunately, parametric families exist only ireth
minds of the authors of textbooks on probabilitydiy
and mathematical statistics. In real life, theyzoe
Therefore, modern applied statistics and econoosetri
mainly use non-parametric methods, in which the
distribution of observations can have arbitraryrfor
First, on an example of a normal distribution, we a
discussing the impossibility of practical use of
parametric families of distributions to describedafic
statistical data. We give the results of reseafch o
metrologists and estimation of convergence in limit
theorems. Then we discuss how the parametric mgthod
can use for reject outlying observations. It isyver
unstable the significance levels for a fixed re@trule
and the parameter of the rejection rules for adfitbexel
of significance. Consequently, the rejection of the
classic rules of mathematical statistics is notrsoé-
based
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1. BBegenue

B yueOHBIX Kypcax Mo TeOpHH BEPOSITHOCTEH U MAaTEMAaTHIYECKON CTATHUCTHKE
pacCMaTpuBaIOT  pPA3NMYHBIE [MapAaMETPUUYECKUE CEMEICTBAa  pacHpenesIeHuI
YUCJIOBBIX CIy4YalHBIX BEJIUYMH. A HMMEHHO, W3Y4YalOT CEMEHCTBA HOPMAaJIbHBIX
pacnpeneneHud, JorapuMUUECKd HOPMaJbHBIX, SKCIIOHEHIUAIbHBIX, TaMma-
pacnpenenenui, pacnpeneneHuii BeiiOysia - ['Henenko u ap. Bce oHU 3aBUCST OT
OJIHOTO, JIBYX WM Tpex mnapaMmeTpoB. [losTomMy mis MOJHOrO ONMCAHUSA
pacrpeaeneHus 10CTaTOYHO 3HATh WM OLEHUTh OJIHO, JIBa WU TpU uucia. OueHb
yao0Ho. IlosTomMy mMpoko pa3BuTa HapaMmeTpuyeckas TEOpus MaTeMaTHYeCKOM
CTaTUCTHUKH, B KOTOPOM NPEAIONAraeTcs, 4YTO pPaCHpEeleTCHUs] pe3yJIbTaTOB
HaOJIIOIEHNH TPUHAJJIEKAT TEM WIM WHBIM MapaMeTpPUYECKUM ceMelcTBaMm. JTa
tpaguuus uner or Kapma Ilupcona, kotopeiii B Hadase XX B. NPEIIOKAT
UCTIOJB30BaTh  YEThIpEXIapaMeTPUUECKOe CceMeHCTBO  pacmpenenenuit  [1].
[lepeuncineHHple BBIIE CEMEWCTBA pPACHPEACICHUHM - 3TO MOJAMHOXECTBA
YeTbIpeXnapaMeTpuIecKkoro cemencrna [lnpcona.

K coxanenuro, mapaMeTpu4ecKue CeMEeNCTBa CyIIECTBYIOT JIUIIb B FOJIOBAX
aBTOPOB y4YEOHUKOB MO TEOPUHU BEPOSATHOCTEH M MATEMAaTUYECKOW CTaTUCTUKE. B
peaybHO KU3HU HX HeT. [l0aTOMy coBpeMeHHasl MPHUKIIAIHAsT CTATUCTHKA [2 - 4]
DKOHOMETPUKA [5] HCITONBE3YIOT B OCHOBHOM HEMapaMeTpUYecKue MeTobl [6, 7], B
KOTOPBIX paclpenesieHusl pe3yabTaToB HAOJIOJEHU MOTYT UMETh MPOU3BOIbHBIN

BHU.

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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CHayana Ha nmpuMepe HOPMaJIbHOIO pachpeeieH sl JOCTaTOYHO MOAPOOHO
0o0CylMM HEBO3MOXHOCTb MPAKTUYECKOTO HCIOJIb30BAHUS MapaMeTPHUUECKUX
CEMENCTB JUIsl OMUCAHUsl PACHpPEeNeHU KOHKPETHBIX CTATUCTUYECKUX JIaHHBIX.
3arem pa3bepeM NapaMeTpUUYECKUE METOAbl OTOPAKOBKU PE3KO BBIIACIISIOIMIUXCS
HAONIOIEHUH W MPOJEMOHCTPUPYEM  HEBO3MOXHOCTb  MPAKTUYECKOIO
UCIIONIb30BAHMSI  psfla METOJOB MapaMeTPUUECKOM CTaTHCTHKH, IOKaXKeM

OIIMOOYHOCTH BBIBOJIOB, K KOTOPBIM OHU IIPUBOJSIT.

2. Yacro Jm pacnpeneieHue pe3yJbTaTOB HaO/I0eHUIl SIBJIAETCS
HOPMAJILHBIM ?

B oskoHOMeTpHYeCKMX U DKOHOMHUKO-MAaT€MAaTHUYECKUX  MOJENSX,
IPUMEHSAEMBIX, B YAaCTHOCTH, MPH U3YYEHUHM U ONTHUMH3ALHUHA IPOLECCOB
MapKEeTHHIa U MEHEIKMEHTA, YIPABICHUS MPEAIPUITUEM U PETMOHOM, TOYHOCTHU
U CTa0WIBHOCTH TEXHOJOTMYECKUX TMPOLECCOB, B 3aJadyax HaJEKHOCTH,
obecrieueHuss 0€30MacCHOCTH, B TOM YHCIE IKOJIOTHYECKOM, (YyHKIIMOHUPOBAHUS
TEXHUYECKHX YCTPOHCTB U OOBEKTOB, pa3pabOTKH OPraHU3aI[MOHHBIX CXEM YacTo
NPUMEHSIOT TMOHATUS W PE3yJbTaThl TEOPUU BEPOATHOCTEH M MaTEMaTUYECKOU
ctaTUCTUKU. [Ipym 3TOM 3a4acTyr0 HCIIONB3YIOT T€ WM HHBIE MapaMETPUYECKHE
ceMeiicTBa pacmpeneneHuit BeposiTHocTedl. Kak yxke oTMmewanoch, HauOosee
NOMYJISIPHO HOpMalbHOE pacnpezeneHue. VMcnonap3yorT Takxke JorapupmMuyecku
HOPMAJIBHOE  pACHpElEICHUuEe, OKCIOHECHIMAIbHOE paclpelneseHue, raMma-
pacmpenaenenue, pacnpeaenenue BeiOynna-I'Henenko u T.1.

OueBuyHO, Bceraa HEOOXOJIMMO TMPOBEPSIThH COOTBETCTBUE MOjENEn
peanbHOCTH. Bo3HuKatoT aBa Bompoca. OTIUYaI0TCs U peajbHbIE paclpeaeIeHUs
OT UCIIOJIB3YEeMbIX B MOiesin? HacKoIbKO 3TO OTJIMYME BIAMSIET HAa BHIBOJIBI?

Huwxe Ha npumepe HOPMaIbHOTO PACIpENETIeHUs] U OCHOBAHHBIX HA HEM

METOJIOB OTOPAKOBKH PE3KO OTIMYAIOIIMXCSA HAOIIOACHUI (BHIOPOCOB) MOKa3aHO,

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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YTO peaJbHbIE PACHpPEeICHUs MPAKTUUYECKN BCETAA OTIMYAIOTCS OT BKJIFOUYEHHBIX
B KIIACCUYECKUE NapaMETPUYECKHUE CEMEHCTBA, a HMEIOIIUECS OTKIOHEHUS OT
3a/laHHBIX CEMEWUCTB JIeJal0T HEBEPHBIMU BBIBObI, B paCCMaTPUBAEMOM cliydae, 00
0TOpaKoBKe, OCHOBAHHBIE HA UCIIOJIb30BAHUH 3TUX CEMENCTB.

EcTe M OCHOBaHMS alpUOpU MPEAIONaraTb HOPMAJIBHOCTH PE3YyJbTAaTOB
U3MEPECHHI?

WNuoraa yTBepKIaroT, 4TO B Cllydae, KOTJa MOTPEIIHOCTh U3MEepeHUs (Mn
WHas Cly4yailHas BEJIMYWHA) OTPEACISACTCS B Pe3yJbTaTe COBOKYITHOTO JCHCTBUS
MHOTHX MaJibIx (pakTopoB, To B cuiy llenrpanshoii [1penenshoit Teopemsr (LIIIT)
TEOPUH BEPOSATHOCTEH 3Ta BEIIMYMHA XOPOIIO MPpUOIMKaeTcs (10 pacipeaeICHHIO)
HOPMAaJIbHOW CITy4ailHOW BEJIMYMHOMN. JTO YTBEpKAEHUE, BOOOIIE TOBOPS, HEBEPHO.

Tounee, Takoe YTBEpXKACHHE CIPABEIJIMBO, €CIU Majible (PAKTOPHI
JNEUCTBYIOT QJINTUBHO U HE3aBUCUMO JPYyr OT Apyra. Ecin ke OHM JEHUCTBYIOT
MYJbTHILTUKATUBHO (M HE3aBHUCHMO JPYr OT jpyra), To B cwiy Tou xe I[IIT
anIpOKCUMHPOBATh  pACIpENEIeHUE  PacCMaTpuBaeMOW  BEIMYMHBI  HAAO
Jorapu(MUYEeCK HOPMAaJIbHBIM pacmpeneieHueM. B  mnpukinaaHblx —3amadax
000CHOBAaTh QJJIUTUBHOCTb, a HE MYJbTUIUIMKATUBHOCTh JEUCTBUS MAJIbIX
(bakTOpOB OOBIYHO HE yAACTCS.

Eciu ke 3aBHCHMMOCT, HMMeeT OOIIMH XapakTep, HE TMPUBOAMUTCI K
aAIUTUBHOMY WM MYJbTUIUIMKATUBHOMY BHAY, a TAaKK€ HET OCHOBaHUU
NpUHUMATh MOJIENH, JAIOIIME 3KCIOHEHIuanbHoe, Beitdymna-I'nenenko, ramma
WJIA UHBIE PACIIPENIECIIEHUs, TO O PACHPENEICHUN UTOTOBOM CIIyYaliHOM BEJIWYHHBI
MIPAKTUYECKU HUYETO HE U3BECTHO, KPOME BHYTPUMATEMAaTUYECKUX CBOWMCTB THUIA
pETyISIPHOCTH.

[Ipu 00paboTKe KOHKPETHBIX JAHHBIX MHOT/IA CYUTAIOT, YTO MOTPEIIHOCTH
U3MEPEHU HMEIT HOpPMajbHOE  pacupeneneHue. Ha  mpeanosoxeHuun

HOPMAJIBHOCTH IIOCTPOCHBI KIIACCHUYCCKUC MOICIHU PETPCCCUOHHOTO,

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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JTUCIIEPCUOHHOTO, (PAKTOPHOTO aHAJIMU30B, METPOJOTMYECKUE MOJENH, KOTOpbIE
€Ile MPOJOJKAIOT BCTPEUATHCS KaK B OTEUECTBEHHON HOPMATHUBHO-TEXHUYECKOU
JOKYMEHTAalllH, TaK U B MEXIYHAapOJHBIX cTaHaaprax. Ha To e npeanonoxeHue
ONUPAOTCS MOJIETN PACYETOB MAKCUMAJIBHO JOCTUIA€MbIX YPOBHEW TEX WJIM MHBIX
XapaKTepUCTUK, MPUMEHSEMbIE MpPU NPOEKTUPOBAHUHM CHCTEM OOeCIeueHus
0e30MacHOCTH  (YHKUMOHUPOBAHUS SKOHOMHUYECKUX CTPYKTYp, TEXHMUYECKHX
YCTPOUCTB U 00BEKTOB. OJHAKO TEOPETUUYECKUX OCHOBAHWUWU JUIsl TaKOro
npeanoyoxeHus: Het. HeoOXoauMo 3KCIEpUMEHTaIbHO W3ydaTh paclpeieseHUs

MTOTPEMIHOCTEM.

3. Pe3yabTaThl 3KCIIEPUMEHTOB METPOJIOTOB

Uto e TmMOKa3bIBaIOT pe3yJbTaThl DJKCIEPUMEHTOB? B  Kkimaccumueckoit
moHorpapuu B.B. Hamumoa 1960 r. [8], mnocBsieHHONW NPUMEHECHUIO
MaTEMaTHYEeCKOW CTaTUCTUKU TPU aHaJu3€ BEIIeCTBa, paccMaTpUBaeMOU
npoOjeMe TOCBSAIICH CHeUuanbHbId paznen "OTKIOHEHHS OT HOPMAaJIbHOTO
pacnipeneiicHuss B aHamuTHuecko padore” (rm.lV, maparpadp 4, c.122-134).
Pa3Oupaercss pacnpocTpaHeHHOe yTBepkacHHE (co ccwpuikoit Ha IIIIT), uyto
"HCTHHHOE" pachpeieNieHue MOTPEITHOCTEH - HOpPMajibHOE, a OTKJIOHEHHUS OT
HOPMAJIBHOCTH - Pe3yJbTaT CMeInBaHus (pa3HbIX T'eHEPAIBbHBIX COBOKYITHOCTEH,
HaTpuMep, Cepril U3MEPEHHH, MPOBEACHHBIX B pa3jMUYHBIX YCIOBHSIX). BMmecte ¢
TEM MPHUBEJICHBI CICAYIONINE JKCIICpUMEHTaIbHbIC MaHHbIe: "B padorte Kimucn [9]
oo m3yueHo 250 pacnpeneneHuil s pa3IUYHBIX AHATUTUYECKUX METOJIOB,
BKIIFOUaromux B obmiei cnoxknoctu 50 000oTaenbHBIX onpesieNieHuH, U MoKa3aHo,
4YTO C MPAaKTHUYECKOW TOYKHU 3peHus Toinbko B 10 - 15%cnyuyaeB umeer mecto
HOpMaJIbHOE pactpeneicaue” [8, ¢.122 - 123].

PazBepHyThIC HCCIEIOBAaHUS PACHPEEICHU TMOTPENIHOCTENH N3MEpeHHi

npoBeacHbl npod. [1.B. HoBunikum u ero mayunoi mkojoi. CBojka, TaHHas B

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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moHorpaduu [10], mo3BomseT yTBepKAaTh, YTO B OOJBIIMHCTBE CIIy4acB
pacupeneneHue MOrPEMIHOCTEN U3MEPEHUM OTJIIMYAETCS OT HOPMalbHOrO. Tak, B
ManmHHO-3JIeKTpoTeXHuueckoM uHcTUuTyTe (r. Bapna B boarapuu) ObLio
UCCIIEIOBAHO pAaclpeielieHne TMOTPElIHOCTe TPaAyHUpOBKU IIKaJl aHAJOTOBBIX
AIIEKTPOU3MEPUTENbHBIX MPUOOpOB. M3yuanuch npuOOpbI, H3TOTOBJICHHBIE B
YexocnoBaku, CCCP u Boarapuu. Coriacuo [10], 3akoH pacnpenencHus
MOTPENIHOCTEN OKa3aycs OMHUM U TeM k€. OH UMEET IITOTHOCTh
f(x) = 0534exp( |x[").

beimm  mpoaHanmsupoBaHbl  JaHHble 0 mapameTrpax 219  daktuyeckux
pacnpenielieHUsIX TOTPEIIHOCTEH, WCCIEJOBAaHHBIX pPa3HBIMU aBTOPAMH, IPH
U3MEPEHUU KaK OJIIEKTPUYECKUX, TaK U HE JJIEKTPUUYECKUX BEIUYMH CAMbBIMHU
pa3HOOOpa3HbIMU  (IJTEKTPUUSCKUMH) TpuOopamu. B pesynaprate  3Toro
ucciaenaoBaHusl okazanoch, uto 111 pacnpenenenuit, T.. mnpumepHo 5S0%,

IIPUHAJIEKAT KJIACCY PACIPENEIECHUN C INIOTHOCTHIO

f(x:a,bo) = Lexp{— | X=b |”j,
2)ar (Ua) Ao

rJie a - mapameTp crerneHu; b - mapameTp capura; o - mapamerp Maciiraba; '(B) -

1= ra)
r@/a)

(cMm. [10, c. 56]); 63 pacnpenenenus, T.c. 30%, UMEIOT TIOTHOCTH C IUIOCKOM

ramMma-(QyHKIUS OT aprymMeHTa S ;

BEpIIMHON W TMOJIOTUMH JIJUHHBIMU CIIaJlaMd U HE MOTYT OBITb OIMCAHBI Kak
HOpMaJbHblE  WJIM,  HampuMmep, OKcHoHeHUuanbHble.  OcraBmmecs 45
pacnpenesieHni 0Ka3aauch AByXMOJAIbHBIMHU.

B napyroit xHure wusBectHoro metpojora mpod. I1. B. Hopumkoro [11]
IIPUBEACHBI PE3YyJIbTaThl UCCIEAOBAHUS 3aKOHOB PACIPEACIICHUS Pa3IMYHOIO poaa

HOFpGHlHOCTGfI HU3MCPCHU. On HU3yUnJI pacipcaciCHnuAa IIor pemHOCTeﬁ

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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AIIEKTPOMEXAHUYECKUX MPUOOPOB HA KEpHaxX, OAIJIEKTPOHHBIX MPUOOPOB s
U3MEpEeHUsi TeMIeparyp ¢ YCUIMH, LIUPPOBBIX MNPUOOPOB C  PYUYHBIM
ypaBHoBemnBanueM. O0beM BBIOOPOK IKCIMEPUMEHTAIBHBIX TaHHBIX AJI KaXKA0ro
s3emiisipa coctaBisi 100 - 400 orcueroB. Oxkazanoch, uro 46 uz 47
pacrnpeneneHuii 3HaulMMoO OTIMYaIuch OT HopMaibHoro. MccnenoBana ¢opma
pacrmpeiesieHus] TOTPEITHOCTEN ¥ 25 3K3eMIUIApoB U(PPOBBIX BoJbTMETpOB 11]-
14118 10 Toukax mauamna3oHa. Pe3ynbrarbl aHaNOru4HbI. JlaIbHEHIIHE CBEICHUS
coneprxkarcs B MoHorpaguu [10].

B naGoparopun mpukiagHOil MateMaTHKU TapTyCcKOro rocyIapCTBEHHOTO
yHUBepcuTeTa mnpoaHanuzupoBaHo 2500 BBIOOPOK U3 apxuBa peabHBIX
craructuueckux HaHHbiX [12]. B 92% runoresy HOPMaJIBHOCTH TMPHUIILIOCH
OTBEPTHYTb.

[IpuBeneHHbIC OMMCAHMS SKCIEPUMEHTATBHBIX JAHHBIX ITOKA3bIBAIOT, UYTO
MOTPEIIHOCTH U3MEPEHU B OOJBIIMHCTBE CIyYyaeB HWMEIOT pacrpeiesieHus,
OTJIMYHBIE OT HOPMAJIbHBIX. JTO O3HAYaeT, B YACTHOCTH, YTO OOJBIIMHCTBO
npuMeHeHnit Kputepus CThIOJIEHTa, KJIACCUYECKOTO PErpecCHOHHOr0 aHaiu3a U
JIPYTUX CTATUCTHYECKUX METOJIOB, OCHOBAaHHBIX HA HOPMAJILHON TEOPHH, CTPOTO
rOBOpSl, HE SBNAETCS 0OOCHOBAHHBIM, IMOCKOJIbBKY HEBEpHA JieXkKalllasi B UX OCHOBE
aKcroMa HOPMaJIBHOCTH pacIpeielICHI COOTBETCTBYIOIINX CTyYallHbIX BEIHYHMH.

OueBuaHO, JUIg  oOmpaBAaHUss WIM  OOOCHOBAaHHOTO  W3MEHEHHUS
CYIIECTBYIOIICH MPaKTUKU aHAIM3a CTATUCTUYECKUX JAHHBIX TPEOyeTcs U3yuuTh
CBOMCTBA MPOIEAYp aHaIu3a JAHHBIX MPU "HE3aKOHHOM' NMpuUMeHeHHnH. M3ydenue
npoleayp OTOPaKOBKH MOKAa3ajo, YTO OHM KpailHe HEYCTOMYMBBI K OTKIOHEHUSIM
OT HOPMAJIBHOCTH, @ TIOTOMY NPUMEHATh UX JUIsI 0OpabOTKH peallbHbIX JTaHHBIX
HerenecooOpa3Ho (CM. HIDKE); MO3TOMY HEINb3sl YTBEP)KIATh, YTO IMPOU3BOJIHHO
B3sTasl MPOIlEAypa YCTOMYNBA K OTKJIOHEHUSIM OT HOPMAJIbHOCTH.

I/IHOFI[a npcajaararoT nepca MpuMCEHCHUCM, HAIIPUMCD, KPUTCPU CTBI-OI[GHTa

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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OJTHOPOJHOCTH JIBYX BBIOOPOK MPOBEPSATH HOPMAITBHOCTH. XOTS JUISl 3TOTO UMESTCS
MHOTO KPHTEPHEB, HO TPOBEPKAa HOPMAIBHOCTH - OOJIee CIOXKHAS M TPYIOSMKas
CTaTHCTHYECKAs MpoLeaypa, YeM IPOBEpPKa OJHOPOJHOCTH (KaK C IOMOIIBIO
cratucTuk THna CThIOJICHTA, TaK M C IMOMOIIBIO HEMapaMEeTPUUICCKUX KPUTEPHUCR).
JIJIst TOCTaTOYHO HAJACKHOTO YCTAHOBJICHHS HOPMAJIBHOCTH TpeOyeTcs BechbMa
Oonpiioe uuciao HaOmogeHud. Tak, dYTOOBI TrapaHTHUPOBAaTh, 4YTO (YHKIUA
pacrpeieiecHus] pe3yIbTaTOB HAOIIOEHNUI OTIIMYACTCS OT HEKOTOPOH HOPMAaJIbLHOM
He Oonee, yem Ha 0,01 fipm nMr0OOM 3HAUECHUUW aprymMeHTa), TpeOyeTCs MOopsIKa
2500 nabmroaeauii [3]. B OOMBIIMHCTBE SKOHOMHYECKHMX, TEXHUYECKHX, MEIUKO-
OMOJOTHYECKUX | JAPYIHMX MPUKIAJHBIX MCCICIOBAHUN YHCIIO HAOIIOIeHUN
cymiecTBeHHO MeHbIe. OCOOEHHO 3TO CIPaBEIMBO IS JaHHBIX, WCIIOIh3YEMbIX
npyd  HW3yYeHUH TpoOieM, CBSI3aHHBIX C  oOecredeHHeM  0e30MacHOCTH

(GYHKIIMOHUPOBAHUS IKOHOMUYECKUX CTPYKTYP U TEXHUYECKUX OOBEKTOB.

4. Cxopoctb cxoqumocTu B IllenTpasbHOM npeaebHON Teopeme

WNuorna nertatores ucnonb3oBatrh LIIT mis mpubnmkeHus pacnpeneiaeHus
MOTPEIIHOCTH K  HOPMaJbHOMY, BKJIOYass B  TEXHOJOTUYECKYIO  CXEMY
HU3MEPUTEIILHOTO MpUOopa crheruaibHble CyMMaTophl. OIEHUM TOJIE3HOCTh ITOU
MEpBHI.

[lycte 243 , 4 ..., Z« - HE3aBUCHUMBIE OJIMHAKOBO pacCIpecICHHbBIC
Cly4aiiHble BEIWYMHBI ¢ (QyHKIOHeH pacnpenenenus H = H(X) Takue, d9TO
M(Z,)=0, D(Z,)=1 M |Z, [’= p < +o. PaccmoTpum

_Z,+Z,+..4Z,
N .

IlToka3aTeneM obecrieunBaeMoit CYMMATOpOM OIM30CTH K HOPMAJIbBHOCTH ABJISICTCSA

w

C =supsup| P(W< x) =D (x)].
H  x

Tornma
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039892 <C <079752.

Jk Jk
[IpaBoe HEPaBEHCTBO B MOCIEAHEM COOTHOIIIEHUH BBITEKAET U3 OLIEHOK KOHCTAHTHI
B HepaBeHCTBe beppu - Dcceena, monydeHHoM B kHure [13, ¢.172], a neBoe - u3
npumMepa B MoHnorpaduu [14, ¢.140-141].]/Ins HOpManbHOTO 3aKoHa © =1,6, mis
paBHOMepHOTO o = 1,3,/7151 IBYXTOUEYHOTO p =1 (3TO - HIDKHSIS IPaHUIA ISl 0 ).
CnenmoBarenbHO, Juisi oOecrieueHus: paccrosHus (B Merpuke KoymMoroposa) a0
HOpMasibHOTO pacupenenenus He Oonee 0,01 mns "HeymawHbIx" pacmpeneleHUN
HEoOX0MMOo He MeHee Ko crmaraembIx, rie
04,/k, < 001 k, >1600

B 00BIYHO HCMONB3yeMbIX CyMMAaTopax ClIaraéMbIX 3HAYMTEIBHO MEHBIIIE.
Cyskas Ki1acc BO3MOXHBIX pacrpesesicHnid H, MOXHO TOJXYyYHTh, KaK MOKa3aHO B
MoHorpadpuu [15], Oomee OBICTPYIO CXOAMMOCTb, HO TEOPHs 3[€Ch €IIe HE
CMBIKaeTCs ¢ mpakThkoid. Kpome Toro, He siCHO, oOecnednmBaeT JM OJIHM30CTh
pacripeaeneHust K HopManbHoMy (B OTpEIEIeHHON METPHKE) TaKkKe W OJM30CTh
pacrpe/eNieHuss CTAaTUCTHKH, MMOCTPOSHHOW IO CIIyYailHBIM BEIUYMHAM C 3THUM
pacnpeieneHreM, K pactpee/ICHHI0 CTATUCTUKU, COOTBETCTBYIOIIEH HOPMAJIbHBIM
pesyabTataM HaOmoAeHuit. Buaumo, i KakIoW KOHKPETHOH CTaTHCTHKH
HEOOXOMMBI CICIHAIbHBIC TEOPETHUYSCKHE HCCIe0BaHus, IMEHHO K Takomy
BBIBOJIy IMPHUXOAUT aBTOp MoHorpaduu [15]. B 3amauax oTOpakoBKH BHIOPOCOB
otBeT: "He obecneunBaet” (cM. HUXKE).

OTMeTHM, 9TO pe3yNIbTaT JHOOTO PealbHOTO W3MEPEHUS 3alMChIBACTCS C
IIOMOIIBI0 KOHEYHOI'O YKCjIa JECATUYHBIX 3HAKOB, OOBIYHO HeOOombIoro (2-5), Tak
4TO JIFOOBIC peajbHBIC JaHHBIC IEIECO00pPa3HO MOJCIUPOBATH JIMIIL C TOMOIIBIO
JTMCKPETHBIX CIyYalHBIX BEIUYMH, NMPHUHUMAIOIUX KOHEYHOE YHUCIO 3HAYCHUH.
HopmainbsHoe pacnpenesieHue - JUIb armmpoKCUMAaIUs PealbHOTO pacIpeIeICHuUs.

Tak, HarpuMep, TaHHbIC KOHKPETHOTO UCCIIEA0BaHuUs, MPUBEACHHBIC B padoTte [16],

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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npuHUMarT 3HadeHus oT 1,0 mo 2,2, t.e. Bcero 13 BO3MOXHBIX 3HaueHuid. U3
npuHOHMa Jlupuxiie clieayeT, 4To B KaKOH-TO TOYKE MOCTPOCHHAs MO JaHHBIM
pabotel [16] (yHKIMS pacmpeneieHus OTIUYaeTCs OT ONvKaimed ¢GyHKIMn
HOPMAJIBHOTO pacrpeeicHus He MeHee dem Ha 1/26, T.e. Ha 0,04. Kpome Toro,
OYCBHJIHO, UYTO JIII HOPMAJIBHOTO PpACHpENCICHUS CIyJalHOW BEITUYHHBI
BEPOSITHOCTh TOTMACTh B JUCKPETHOEC MHOXECTBO JCCATHUHBIX YHCEN C 3aJaHHBIM
YHCJIOM 3HAKOB IOcJIe 3amnaroi pasHa 0.

N3 cka3aHHOTO BBINIE CIIEAYET, YTO PE3yJbTaThl M3MEPEHHH W BOOOIIE
CTAaTUCTHYECKHE JIaHHBIC WMMCIOT CBOKMCTBA, TMPUBOIAIIME K TOMY, YTO
MOJICIMPOBATh UX CIIEIYET CIyYalHBIMHU BEJIMYMHAMU C paclpeeicHUusIMH, Oolee
WM MEHEE OTJIMYHBIMU OT HOPMaJIbHBIX. B OOJNBIIMHCTBE clTydaeB pacipeaesieHUs
CYIIECTBEHHO  OTJIMYAIOTCS OT HOPMAJIBHBIX, B JPYIHX HOpPMaJbHbBIC
pacripefieieHuss ~ MOTYT,  BHJIUMO,  pacCMaTpuBaThCsd  KaK  HEKOTOpas
anmpOKCUMAIIHsI, HO HUKOI/Ia HEeT IMOJHOro coBmajeHus. OTCIo/a BBITEKAeT Kak
HEOOXOIMMOCTh M3YYCHHS CBOWCTB KJIACCHYECKHX CTATHCTUYCCKUX MPOIEIYp B
HEKJIACCUYECKUX BEPOATHOCTHBIX MOJAEIAX (I0I00HO TOMY, Kak 3TO caeiaHo B [17]
st kputepuss CThIOACHTA), TaK M HEOOXOJUMOCTH Pa3pabOTKH YCTOMUYMBBIX
(Yy4HTBIBAIOIIMX HAJMYHAE OTKIOHEHHUH OT HOPMAaJIbHOCTH) W HEMapaMETPUUYCCKHUX,
B TOM YHCJIC CBOOOJIHBIX OT paclpeesICHUs MPOIEeyp, UX MTHUPOKOTO BHEIPCHUS B
MPAKTUKY CTATUCTHYECKON 00pabOTKM TaHHBIX.

OmnymieHHbIC 37I6Ch PACCMOTPEHHS IS IPYTUX MapaMETPUIECKUX CEMEHCTB
NPHUBOJAT K aHAJOTHYHBIM BBIBOJAM. MTOr MOXHO CGhOpMYIHpPOBATH Tak.
Pacnipenenenus peaabHbIX TaHHBIX MTPAKTHYECKA HUKOTIA HE BXOJAT B KaKOE-JTHO0
KOHKPETHOE TapaMeTpU4ecKoe CceMeicTBO. PeanlbHble pacmpeneneHus Bceraa
OTJIMYAIOTCS OT TEX, YTO BKJIIOUYEHBI B TapaMeTpHYecKue cemercrtBa. OTimuus
MOTYT OBITh OOJIBIIIME WM MaJICHbKHE, HO OHHM Bceraa ecth. I[lompoOyeM MOHSTH,

HACKOJIbKO BaXHbl 9TH pas3inivsa AJA IMPOBCACHUA CTATUCTHYCCKOI'O aHalln3a

http://ej.kubagro.ru/2016/03/pdf/03.pdf
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JTAaHHBIX.

5. HeycToiuuBOCTH NapaMeTPHU4YECKHX METOA0B OTOPAKOBKHM Pe3KO
BbIICJISIIOIINXCH Pe3yJIbTaTOB HAOII0ICHU I

[Ipu o00paboTKe peanbHBIX CTATUCTUYECKUX JAHHBIX, IIOJYYEHHBIX B
mpoliecce HaONIOJACHUM, W3MEPEHHH, pacdyeToB, MHOTJA OJWH WM HECKOJBKO
pe3yJIbTaTOB HAOJIOJIEHUM PE3KO BBIACISIIOTCS, T.€. AJIEKO OTCTOST OT OCHOBHOM
Macchl JaHHbIX. Takue pe3KO BBIACISIONIMECS pPe3yJbTaThl HAOIIOJCHUN YacTo
CUMTAIOT COJEPKAIMMU TpyOble TOTPENTHOCTH, COOTBETCTBEHHO HA3bIBAIOT
nmpoMaxaMM WM BbIOpocamMu. B paccMarpuBaeMbIX CllydasX BO3HHUKAET
€CTECTBEHHAs MBICIIb O TOM, 4YTO II0JIOOHBIC HAOJIOJCHUS HE OTHOCATCSA K
M3y4aeMON COBOKYMHOCTH, IIOCKOJBKY COJAEp)KaT TpyOyl TOTPENIHOCTh, a
MOJYyYeHBl B pe3yJibTaTe OIMMOKM, Mpomaxa. B merposiorun o0 3TOM SIBJICHHH
roBOPSAT Tak: '['pyOble MOTPEIIHOCTH M MPOMaxu BO3HUKAIOT M3-3a OIIMOOK WJIU
HEMPaBUIbHBIX JCHCTBHU omeparopa (ero mncuxo(hu3noIOTHYECKOro COCTOSHHS,
HEBEPHOTO OTCYETa, OIMMOOK B 3alUCAX WM BBIYHCICHHUIX, HEMPABUIBHOTO
BKJIFOUEHHS TIPUOOPOB U T.I1.), @ TAK)KE MPU KPATKOBPEMEHHBIX PE3KHUX M3MEHEHUMH
NpOBEACHUs U3MepeHuil (BHOpaluu, MOCTYIUICHHS XOJIOAHOTO BO31yXa, TOJIYKA
npubopa omepaTopoM H T.I.). Ecaum rpyOble TMOrPEHIHOCTH W MPOMaxu
OOHApYXMBAIOT B TMPOIECCE HW3MEPEHHM, TO pe3yJbTaThl, COJEpXKAIIhe uX,
oTOpackiBatoT. OAHAKO 4Yallle BCETO WX BBISBIISIIOT TOJBKO MPU OKOHYATEIHHOMN
00paboTKe pe3yabTaTOB U3MEPEHUI C TTIOMOIIBIO CTICIIHATBHBIX KPUTEPUEB OIICHKU
rpyObIx norpemntHoctei” [18, ¢.46-47].

Ecth nBa moaxona Kk 00pabOTKe JaHHBIX, KOTOPhIE MOTYT OBITh MCKaKECHbI

rpyOBIMU NOTPEMIHOCTIAMH U IPOMaxaMHu:
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1) orOpakoBKka pe3KO BBIJACIAIONIMXCSA PE3yJbTaTOB HAONIOJECHUH, T.e.
oOHapyXeHHuEe HAONIOACHUN, WMCKAKEHHBIX TPyOBIMH TMOTPEIIHOCTIMU U
IpoMaxamu, U UCKITFOYCHUE UX U3 JAIbHEUIIIeH CTaTUCTUUECKOW 00paboTKH;

2) MpUMEHEHHE YCTOWYMBBIX (POOACTHBIX) METOIOB 0OpaOOTKU JaHHBIX, HA
pe3yabTaThl PabOThl KOTOPHIX Maji0 BIWAET HAJIMYME HEOOJBIIOTO 4Hucia rpy0o
UCKaXeHHBIX HaOmoaeHui (cm. [19 - 22]u np.).

B nacToseit crarbe 00Cy)/1at0TCsl METOIbI OTOPAKOBKHU.

HaubGonee u3yuena cutyarusi, Korja pe3yJbTaThl HAOMIOEHUN - YHCTa Xy,
X2,..+, %, PE3KO BBbLAENSAETCS OAWH pe3yJbTaT HAONIOEHUS, Ul ONPEAEeIEHHOCTH,
MaKCUMAaJIbHBIN Xmay -

[Mpocreiimas BepoOATHOCTHO-CTATHCTUYECKass Mozenb TakoBa [23]. Ilpum
HyJIeBOM runoreze Hy pe3yapTaTsl HAOTIOACHUS X1, Xp, ..., % PACCMAaTPUBAIOTCA KaK
peanu3anysi HE3aBUCUMBIX OJMHAKOBO PACHPEIEICHHBIX CIyYalHbIX BEITUYHH
yrcna Xi, Xp,..., X% ¢ dynkumed pacnpenencnus F(X). Ilpu ampTepHaTHBHOMN
runote3e Hy ciyuaiiHbie BETUIUHBI Xy, Xp,..., Xy TAKKE HE3aBUCUMBI, Xg, Xp, ..., X1
umeroT pacnpenenenue F(X), a X, - pacnpenenenue G(X), oHO "CyIIEeCTBEHHO
cIBUHYTO BrpaBo" oTHocuTenbHO F(X), Hampumep, G(X)=F(x - A), rme A
JIOCTaTOYHO BenuKo. Eciu anpTepHAaTHBHAs TUIIOTE3a CIpaBedsIBa, TO MpPH
A — 0 BCPOSITHOCTDb PaBCHCTBA

X, =max(X,, X,,...,X,)
ctpemutrcs K 1, mMOSTOMYy €CTECTBEHHO NPHUMEHSTHh peEIIaloliee IPaBUIIO
CJIeIyIOIIEeT0 BUIA:

CCIIU Xmax> d, TO mpuHATH Hy,

CCIU Xmax< d, To mpuusATH Ho, (1)
rae d - mapamerp perrarpniero npaBuia, 3HaYeHUE KOTOPOTO CIIEIyeT ONpeaAeisaTh
U3 BEPOSITHOCTHO-CTaTUCTUUECKUX COOOPaKEHUM.

[Ipu cripaBeJIMBOCTH HYJIEBOW TMIIOTE3bI
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Hayunerii xypuan Kyol'AY, Ne117(03), 20160na 13

P{maxX; <d} ={F(d)}".

CTaTHCTUYECKHI KpUTEPUI MPOBEPKU THITOTE3BI Hy , OCHOBaHHBINM Ha pEIIAIOIIEM
npasuie Buaa (1), uMeeT ypoBeHb 3HAUUMOCTH @, €CITH

P{maxX, >d} =1-{F(d)}" =a,

T.C.

F(d)=¥1-a. (2)
N3 cootHomenus (2) onpeaenstor rpannunoe 3Hauenue d = d(a, n) B peraromiem
npasuie (1).

IMpu GOJBLIMX N U MAIBIX
2
Fd)=41-a :1—% +o(%} 3)

II0ATOMY B KadecTBe xoporiero npuoimkenus k d(a, n) paccmarpusaror (1-a/n) -
KBaHTWIb pacnpeneiacaus F(X).

[TycTh mpaBHUIO0 OTOPAKOBKH 33J]aHO B COOTBETCTBHH C BhIpakeHUsMH (1)
(2) ¢ uekoropoii ¢GyHKIMEH pacnpeneneHus F, omHako BbIOOpPKa Oepercs u3
byukmun pacnpenenenus G, mano oTiMyarIIecs oT F B cMbIcie paccTOsHUS
Konmoroposa

o(F,G)=sup|F(x)-G(X)[J. (4)
C momortpio cootHomrenus (3) momydaeMm, uyto BenmmuuHa p= G(d) amg d wus
ypaBHeHUs1 (2) HaxomuTcs Mexay J, = max(, 1—%—5) u y, :min(l—%+5, 1).

ypOBeHB 3HAYMMOCTHU KPHUTCPHUs, ITOCTPOCHHOI'O JJIA F, npu IPUMCHCHHHN K

HaOmoaeHusM u3 G ectb 1-y" ¥ MOXKET NMPUHUMATH JHOOBIC 3HAYCHUS B OTPE3KE
[1-y5; 1-y7]. B wactHoctu, nmpu o= 0,01, a=0,05,n = 5 Bo3MOXHbBIC 3HAYCHUSI

YPOBHS 3HAYUMOCTH 3anoHsoT 0Tpe3ok [0; 0,1], T.e. ypoBeHb 3HAYMMOCTH MOYKET

ObITb B 2 pasza BBIIIE HOMHUHAIBHOTO, a ecau N Bospactaer g0 30, TO
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MaKCUMaJbHBIM YpOoBeHb 3HauumMocTH ecTh 0,297, T.e. moutu B 6 pa3 BbIIIE
HOMUHANBHOTO. [lpm manmpHeWmeM pocTe N BEpXHAS TpaHWIA s YPOBHS
3HaYMMOCTH, KaK HETPYJHO BUAETh, MpuOIMKaeTcs K 1.

PaccmoTpum u npyToii BOIpoc - HACKOJIBKO MPABUIIO OTOPAKOBKU C YPOBHEM
3HaYMMOCTH a 17151 G MOXKET OTIMYaThCs OT TaKOBOTO Ut F mpu cipaBeyiuBoCTH

HepaBeHcTBa (4). C ucrnonb3oBaHueM COOTHOIIEHUS (3) 3aKiIrouaeM, 4To U3
a
G(d) =1-— (5)
n

cnenyer, uto y, < F(d)<y,, e y, U y, BbICaHbI BhIlle. Pemrenne ypaBHenus (5)

MOJKET MPUHHUMATH JIt000e 3HaueHue B otpeske [F*(y,); F'(y,)]. B wactHOCTH,

npu a = 0,05u N = 5 ansa crangapTHOTO HOPMAIBHOTO pachpenencHus F nmeem
d(a, n) = 2,319,mpu 5 = 0,01pemenue ypaBHeHus (5) MOKET MPUHUMATH JTHO00E
3HaueHue B otpeske [2,054; + ], mpu 5 = 0,005 -nmr00oe 3HaYeHHE B OTpPE3Ke
[2,170; 2,576].

[Ipy wucnonp3oBaHuK JFOOOTO JAPYroro pacCTOSHUS MEXIy (QYHKIUSIMH
pacmipenelieHuss BBIBOJBI O HEYCTOWYMBOCTH TMPABWJI OTOPAKOBKH — TaKXKe
cnpaBe/uMBbl. OTMETHM, YTO TIPOBEJICHHBIE PACCMOTPEHUS BBIMTOJIHEHBI B PaMKax
"001IeH cXeMbl YCTOWYMBOCTH" (CM. 00 YCTOWYMBOCTH CTATHCTUYCCKUX MPOLIETYP
[19 - 22]u np.).

PaccmoTpenHbIe MpUMephI MOKA3BIBAIOT, YTO MPH KOHKPETHOM 3HAYCHHH O =
0,01 B HepaBencTBe (4) BechbMa HEYCTOWYHMBBI KaK ypPOBHH 3HAUYUMOCTH TIpH
(UKCUPOBAaHHOM IpaBHJIC OTOPAaKOBKH, Tak W mapameTp d mpaBuia OTOpaKOBKH
npu (PUKCHPOBAaHHOM YpoOBHE 3HAYMMOCTH. OOCYAHMM, HACKOIBKO PEATUCTUYHO
onpezenenre GyHKUMU pacrpeaeseHus ¢ TOYHOCThIO J < 001

EcTth nBa moaxona k ompeneneHuro (GyHKIMU pacrpeiesieHus: pe3yabTaToB
HaOIIOJEHUI: 3BPUCTHUECKUN MOAOOp € MOCIEAYIONIEH MPOBEPKON C MOMOUIBIO

KPUTCPHUCB COTJIACHUA U BBIBOI U3 HeKOTOpOﬁ BepOHTHOCTHOﬁ MOJICIH.
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[lycte ¢ momompio KpuTepus cormacus KomMoropoBa TmpoBepseTcs
TUTIOTE3a O TOM, 4YTO BbIOOpKa B3sTa u3 pacmpeaenenus F. Ilycts dyHkumnm
pacnpeneincaus F u G ynosnerBopstor cootHomeHuo (4). [Tycts Ha camMoMm Jiene
BbIOOpKaA B3sATa U3 pacnpeaenenus G, a He F. [lpu kakux J He yJgacTcs pa3ivyuuTh
F u G? JIna ompeneneHHOCTH, MPU KaKuX o THUIOTe3a corjacus ¢ F Oymer
npuHUMAaThCs He MeHee ueM B 50%cnydaeB?

Kpurepuii cornacust KonmoropoBa ocHOBaH Ha CTaTUCTUKE

A, =np(F, . H),  (6)
T7Ie PAacCTOSHHE p MEXIy (QYHKIUSIMH pacIpeesieHUs] OIPENeTIeHO BBIIIEC B
dopmyne (4); H - ta dyHKIus pacnpenencHusl, COrjlacue ¢ KOTOPOi pOBEpsIeTCs,
a Fn - owmmupuueckas ¢ynkuus pacnpenenenus (t.e. Fn(x) paBHO moine
HaOJII0/ICHNI, MEHBIITNX X, B BBIOOpKE 00beMa N). Kak nmokazan A.H. Konmoropos B

1933 r., dyHKIMS pacupeneneHus CIy4alHOW BETWMYHMHBI A, TIPH pocTe oO0bema
BBIOOPKH N CXOIUTCSI K HEKOTOPOW (pyHKIMU pacnpenencHust K(x), KOTOpyro HbIHE
Ha3bpIBarOT ¢yHkiuer Koamoroposa [3, 23]. ITpu stom K(1,36) = 0,951 K(0,83) =
0,50
[Tockonpky BeIOOpKa B3sTa M3 pacupenenaeHus G, To ¢ BeposarHoctsio 0,50
o(F.,G) < 083/+/n (7)
(mpu Gombrmx N). Torma ISl paccMaTpUBacMON BBIOOPKH C YYETOM HEPaBEHCTBA
(4) w HepaBeHCTBa TpeyrojdbHWKa Ui pacctosHus KommoropoBa U
CUMMETPUYHOCTH 3TOTO PACCTOSIHHSI UMEEM
p(F,.F) < p(F,,G) + p(G ,F) = p(F,,G) + p(F ,G) < 083/ /n +J.
Ecnn
083/+/n + 0 < 136/4/n,
T.C.

d+/n < 053 (8)
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TO, corimacHo gopmyie (6), rumore3a corjacus NPUHUMACTCS MO KpaiHel mepe ¢
TOW JK€ BEPOSATHOCTHIO, C KOTOPOH BBIMONHEHO HepaBeHCTB (7), T.e. ¢
BeposiTHOCThIO He MeHee 0,50./Ins 5 = 0,013T0 ycrnoBue BbIIoONHSAETCS TIpH N <
2809. Takum o6pazom, i ompenenecHus GyHKIUA pacTIpeeeHUusI ¢ TOYHOCTHIO
J0< 001 ¢ nomoipio KpuTepus coriacus KoimoropoBa HEOOXOAMMO HECKOIBKO
TBHICSIY HAOJIOICHU, YTO /17151 OOJIBIIMHCTBA MPUKIIAIHBIX 337a4 HEPEaIbHO.

[Ipy BTOpOM U3 Ha3BAaHHBIX BbIIIE MOJIXOJOB K OIMpPEAETICHUIO0 (PYHKIMU
pacrpeienieHus: €€ KOHKPETHBIN BUJ BBIBOJUTCS U3 HEKOTOPOU CUCTEMBI aKCHOM, B
YaCTHOCTH, M3 HEKOTOPON MOJENH MOPOXKACHUS COOTBETCTBYIOLIEH CIydailHOM
BenuuuHbl. Hampumep, U3 MoAeId CYMMHPOBAHHUS BBITEKAaE€T HOPMAIbHOE
pacrpefeneHe, a W3 MYJIbTUIUIMKATUBHOM  MOJIEIM  NEPEMHOXEHHUS -
Jorapu(MUYECK HOpMalbHOE pacmhpeneneHue. Kak mnpaBuio, Mpu  BEIBOJE
MCTOJIB3YETCS NpeAeibHbIi iepexol. Tak, u3 [lenrpansuout [Ipegensuoit Teopemsl
TEOPUU BEPOSITHOCTEH BBITEKAET, YTO CyMMa HE3aBHUCHMBIX CIy4YalHbIX BEIUYHUH
MOXET OBITh NPUOIMKEHA HOpPMaJIbHBIM pacnpeneneHueMm. OpHako Oolee
JICTaTbHBIA aHAJM3, B YaCTHOCTH, C TIOMOIILI0 HepaBeHCTBa beppu - DcceeHa (cwm.
BBIIIIE) MTOKA3bIBACT, YTO I TapAaHTHPOBAHHOTO JOCTIDKEHHS TOYHOCTH O < 001
Heo0xouMOo OoJiee OMyTOpa ThICAY CiaraeMbIX. TaKoro KOJMYECTBa ClaraéMbIX
peaibHO, KOHEYHO, yKa3aThb MOYTH HUKOTJAA HENIb3sd. DTO O3HA4aeT, 4To Npu
pElIeHUH MPAaKTUYECKUX 3a/1ay TeOpUs JAaeT BO3MOKHOCTb JIMIIb CPOPMYIIUPOBAThH
rUnore3y o Bujae (GYHKIMU pacHpe/ielieHHs, a MPOBEPATh €€ HaJ0 C MOMOIIBIO
aHalli3a peajibHOU BBHIOOPKH 00beMa, KaK MOKa3aHO BBILIE, HE MEHEE HECKOJIbKHUX
Thicsid. TakuM oOpa3oMm, B OOJBIIMHCTBE pEAIbHBIX CUTYallM ONpPEIeIUTh
(GYHKIUIO pacipeeNieHns ¢ TOYHOCThIO J < 001 HEBO3MOKHO.

Wrak, nokazaHo, 4yTo mpaBuia OTOPaKOBKH, OCHOBAaHHBIE HA UCIIOJIb30BAHUU
KOHKpPETHOW (YHKIIUM paclpesiesieHns, SBISIOTCS KpalHe HEYCTOWMYMBBIMU K

OTKJIOHCHHUSIM OT HCC pPacCIpCACICHUS 3JICMCHTOB BBI60pKI/I, a TrapaHTHPOBATb
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OTCYTCTBUE TMOJOOHBIX OTKJIOHEHUH HEBO3MOXHO. Iloatomy ombpakxoska no
KAACCUYECKUM NpABUNAM MAMeMamudyeckou CMmamucmuKky He SGJSAemcs: HAYYHO
000CHOBaHHOU, OCOOEHHO TIPH OOJIBIINX 00beMaxX BHIOOPOK. YKa3aHHbBIC MpaBHIIA
1eJecoo0pa3H0  MPUMEHSTHh  JIMIIb IS BBISBICHUSA ' TOJO3PHUTEIbHBIX
HaOII0IeHUH, BOITPOC 00 OTOPAKOBKE KOTOPBIX TOJDKEH PEIIaThCs U3 COOOpaKeHUN
COOTBETCTBYIOLIEH MpeaMETHON obiiacTu, a He U3 (PopMalTbHO-MATEMATHUECKHUX
coobpakenuit [24].

Berlmie 11t mpOCTOTHI M3JIOXKEHUS PAaCCMOTPEH JIMINb CIy4yall MOJHOCTBHIO
U3BECTHOTO pachpeneneHuss F, s KOTOporo M3y4eHoO NpaBHIIO OTOPaKOBKH,
3amanHoe ¢opmyiaamu (1) w (2). AHaJOrMuYHBIC BBIBOJBI O KpaiHEH
HEYCTOMYMBOCTA MpaBUI  OTOPAKOBKH  CHpPaBEIJIMBBI, €CIM  "HUCTUHHOE
pacrmpeaenenne” TMPUHAICKUT KaKOMY-JTHOO MapaMeTpUueCKOMY CEMEHCTBY,
HarpuMmep, HopMaiasHOMYy, BeliOynna - ['Hegenko, ramma.

[TapameTpuueckuM MeTo1aM OTOPAKOBKHM, OCHOBAaHHBIM Ha MOJIEIISAX T€X WIIH
UHBIX MapaMeTPUUYECKUX CEMEWUCTB pacHpeleNeHH, MOCBAUICHbl ThICSIUM KHHUT U
crarer. llpuxomurcs  nmpu3HaTh, YTO OHA MMEOT B  OCHOBHOM
BHyTpuMaTteMatudyeckuii unrepec. [Ipu oOpaboTke peambHBIX NAaHHBIX CIEAYeT
OPUMEHATh yCTOWYMBBIE MeToabl (cMm. [19 - 22] m nap.), B YacCTHOCTH,

HemapameTpuueckue [25, 26].
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