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PEKOMEHJIALIUSI MCD-R P.1057-3

PacnpeneneHusi BeposSITHOCTEH, KACAKIIUXCA MOIeTHPOBAHUS
pacnpocTpaHeHusl paTHOBOJIH

(1994-2001-2007-2013)

Cdepa npumeHeHust

B HaCTOﬂHIeI)'I P CKOMCHAAIIUN OIIMCBIBAIOTCA PAa3IMUHBIC PacCIpeaCICHUA BepOHTHOCTGﬁ, Kacaroumuxcst
MOACIIUPOBAHUSA U IIPOTHO3UPOBAHUA PACTIPOCTPAHCHHUSA PAAUOBOJIH.

Accambmes pangrocsszn MCO,

yuumbuleast,

a) YTO paclpOCTPaHEHNE PAANOBOJIH B OCHOBHOM IPOUCXOAUT B CIy4aifHBIM 00pa30oM U3MEHSIOLIEH S
cpeAe, UYTO TPUBOJUT K HEOOXOAMMOCTH aHAJIM3UPOBATH SBICHHUS PACIpOCTPaHEHUs] C TIOMOIUIBIO
CTaTUCTUYECKUX METO/IOB,;

b) YTO B OOJBLIMHCTBE CIy4aeB U3MEHEHHUS TapaMEeTPOB PacIIPOCTPAHEHUSI BO BpEMEHH U IPOCTPAHCTBE
MO>KHO YZOBJIETBOPUTEIHHO ONKCATh C TOMOIIIBIO U3BECTHBIX CTATUCTUYECKUX paclpeesIeHuH;

c) YTO TMO3TOMY BaXKHO 3HaTh OCHOBHBIE CBOMCTBA paclpeieseHHs BepOATHOCTEH, Hanboee MIUPOKO
HCTOJB3YEeMbIX IIPU CTATUCTHYECKUX HCCIEIOBAHUIX PACIIPOCTPAHEHUS PaluOBOIIH,

pekomenoyem,

1 YTO MNpH I[UIAHWPOBAaHMU CIYKO paguoCBA3M UM TNPOTHO3UPOBAHMHU IapaMeTpoB padoumx
XapaKTEepUCTUK CUCTEM CIIEAYeT UCIIOIb30BaTh CTATUCTUYECKHE CBEIEHU, OTHOCAIINECS K MOJIETUPOBAHUIO
pacnpocTpaHeHus paiuoBOJIH, IIpeAcTaBiIeHHbIE B [Ipunoxennn 1;

2 YTO CJIEAYEeT HCIOIb30BaTh MOATAIHYIO MPOLENypy, HpeicraBieHHylo B llpunoxkenun 2, mis
anMpoOKCUMAIMK  JONOJIHUTEILHOTO HWHTErPAIBHOrO  PacHpe/ieieHus] TOCPEACTBOM  JIOTapUPMHUYECCKH
HOPMAJIbHOTO IOTIOJHUTEIHHOTO HHTETPAIHHOTIO PACIIPEIEICHUSI.

IIpunoxenne 1

Pacnpenesienusi BepoOSITHOCTEM, KACAIOIIMXCH MOJIETMPOBAHUS
pacnpocTpaHeHUus1 PagHOBOJH

1 BBenenne

[MpakTnka mokazama, uYTo WH(POpPMAIMKM O CpPEAHUX 3HAYCHUSX YPOBHEH MPUHUMAEMBIX CUTHAJIOB
HEZO0CTAaTOYHO, JUISI TOTO YTOOBI MOJYYUTh MapaMeTpbl XapaKTePUCTHK CHUCTEM panuocBssu. HeoOxommmo
TaKXKE YUUTHIBATH UX U3MEHEHUS BO BPEMEHU, IPOCTPAHCTBE U B 3aBUCUMOCTH OT YaCTOTBI.

JuHaMudeckoe MOBEACHNE KaK IMOJIC3HBIX CHTHAJIOB, TaK U MOMEX UTPAET PEIIAIONIYI0 POJIh MPH aHAIH3E
HaJIe)KHOCTH CHCTEMBI M TIPU BHIOOPE MMapaMeTPOB CHCTEMBI, TAKUX KaK TUT MOAYJSITHH. OdeHb BaKHO 3HATH
BEIMYMHY U CKOPOCTh (MIYKTyaluid CUTHAA, JIJISl TOTO YTOOBI TPABHIILHO OTPEACTUTh TAKUE TTapaMeTPhI, KaK
TUTT MOJYJISIIIUY, MOIIHOCTh Tepeaadr, Ko3(h(OUIMEHT 3aluThl OT MTOMEX, CIIOCOOBI pa3HECEHUS, METOJIbI
KOJIMPOBAHMUS U T. .
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st onmucaHusi XapaKTePUCTUK CUCTEMBI CBSI3U YacTO OKA3bIBACTCSI JOCTATOUHO MOJYYUTh BPEMEHHOU psif
3HaYeHUH QITyKTyaIiii CHTHAIA U pacCCMaTPHUBATh €T0 KaK CTOXacTHYecKuil mporecc. OaHaKo MOIETHPOBAHIE
(baykTyanmii CUTHaja TSI LIeIe MPOTHO3WPOBAaHUS XapaKTEPUCTHK PaIHOCUCTEMBI TpeOyeT TakKe 3HAHUS
MEXaHHM3Ma B3aMMOJICHCTBUS PAIUOBOIH ¢ aTMOC(hepoit (HeHTpanbHON aTMOC(epoit U HOHOCHEPOi).

CocTaB u puzngeckoe cocTossHIe aTMoc(epbl KpaifHe N3MEHYMBBI B IPOCTPAHCTBE U BO BpeMeHH. [loaTomy
IUTS MOJIETTUPOBAHUS B3aUMOJEHCTBHS PaJMOBOIH HEOOXOIMMO IMUPOKO HCIIONB30BaTh CTATHCTUYECKHE
METO/IbI, TIO3BOJISIOIINE ONUCATh Pa3jIMYHbIC (PU3NUCCKHE MapaMeTphl aTMOC(hEphI, a TAKKE FICKTPUICCKHE
MapaMeTpsl, ONpPEIENSAONINe IIOBEACHHE CHUrHalla M XapaKTepHU3YIOLIUe MpoLecC B3auMOIEHCTBHA,
CBSI3BIBAIONIHI 3TH ITapaMeTpBhl.

Hmwxke mnpuBomuTcs HekoTtopas o60mas wH(opMmamms o Hambolee BaKHBIX 3aKOHAX paclpemeiicHUs
BEPOSTHOCTEH. DTH 3aKOHBI MOT'YT CJIY>KHTb OOIIIEH OCHOBOM JIJIsl CTATUCTUYECKUX METO0B IPOTHO3UPOBAHHUS
pacIpocTpaHeHus, pearaeéMbIXx B PekoMeHIausIx UCCIenoBaTeIbCKUX KOMUCCHH 110 PaTHOCBS3H.

2 Pacnpepnesienue BeposiTHOCTEM

CroxacTU4ecKkue NpOILECcChl, KaK IMPaBWIO, OIMCBHIBAIOTCS JHOO C TMOMOMIBI0 (QYHKIUH TUIOTHOCTH
BEPOSITHOCTH, JTUOO C TOMOMIBIO MHTETpalibHON QYHKIWU pacnpeaencHus. OyHKIHS TIIOTHOCTH BEPOSITHOCTH
IUIs TIEPEMEHHOM X, 0003Hauaemasi 31ech Kak P(X), TAKOBa, YTO BEPOSITHOCTh TOTO, YTO X OyJeT NPUHUMATh
3HAYCHUS B MpejenaXx 0SCKOHEYHO MAJoro MHTepBayia OT X 10 X + dX, paBHsercs P(X) dX. MuterpanbHas
byHKIMA pacnpeneneHus, oOo3Hadaemas Kak F(X), MOKa3plBaeT BEPOSTHOCTh TOTO, YTO TIEPEMEHHAs
MPUHUMAET 3HaYCHHE, MEHbIIIEE X, T. €. 3TH JIBE (QYHKIMU CBSI3aHbI CICTYIOLUIMM 00pa3oM:

d
pu)=agﬁxm]

HJIn:
F() =] p(t) dt,

rze C — HauMEeHbIlIee MpeiefibHOe 3HaYeHUEe, KOTOPOEe MOKET MIPUHUMATH 1.

Hawn6osee BaXXHBIMHU SBIISIOTCS CIEAYIOIIUE PACTIPEICTICHUS:

— HOPMaJIbHOE WJIM I'ayCCOBO paclpeielIeHHE;

— JorapuMUIEcKd HOPMaIbHOE PAaCIpEAEICHUE;

— P3JIEEBCKOE paclpee/ICHUE;

— KOMOWHHPOBaHHOE JIOTapUPMHUIECKA HOPMAIBHOE U PIJIEEBCKOE paclpeie/ICHHE;
- pacupenenenne Hakaramu-Paiica (n-pacnpenenenne Hakaramm);

— raMMa-pacipee/ieHie U SKCIIOHCHIIUAJILHOE PaCIIPE/IEIICHUE;

— m-pacnpeneneane Hakaramu;

- pacnpenenenue x2 [Tupcona.

3 HopmanabHoe pacnipenesienue

DTO pacrnpeneneHne TPUMEHSIETCS] K HEMPEePBIBHON MepeMEeHHON JF060oro 3Haka. [IJTOTHOCTh BEPOATHOCTH
COCTaBIIAET:

p(x) =& T(9 )
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HpI/I‘lCM T(X) — SBJIAICTCA HCOTPUIATCIILHBIM MMOJIMHOMOM BTOPOT'O ITOPAJAKA. Ecnu B kadecTBe napaMeTpOB MbI
HMCIIOJIb3yeM CpeJHee 3HadyeHue, M, U CTaHJApTHOC OTKJIOHCHHE, G, TO p(X) 3aIIUCEIBAETCS OOBLIYHBIM

croco0oM:
pO)=— exp{—l(x_mf] ()
o271 2 o
CIIeIOBATEIBHO:
FO) =~ 12n iexp{_%(t;m)z}dt:%{l+erf();:/%nﬂ, ©)
rae:

erf(z) =%J{ e dt. 4)
To

CrutoniHele JIMHAK Ha puc. | mpencrapisioT coboit GpyHkmuu P(X) u F(X), rame m paBHO HYJIO, 2 G pPaBHO
enunune. HopmansHoe uHTErpanbHoe pacrnpenencaue F(X) oObluHO TaOymnupyercs Ui TeX K€ YCIIOBUI B
COKpaIleHHOM Bujae. B Tabmuue 1 mpuBomsTCS COOTHOIICHMS Mexay X W F(X) s psga oKpyriieHHBIX
sHaveHuit X wia F(X).

TABJIMIIA 1

X 1-FX) X 1-FX)
0 0,5 1,282 10t
1 0,1587 2,326 102
2 0,02275 3,090 103
3 1,350 x 103 3,719 10
4 3,167 x 10 4,265 10°°
5 2,867 x 10”7 4,753 108
6 9,866 x 10710 5,199 10”7

5,612 108

JUist MpaKTUYECKKX pacueToB QyHKIMI0 F(X) MOXKHO IIpeaCcTaBuTh B IPUOIMIKEHHOM BHUJIE, HAIPUMED B BUJIE
HIDKECTIEYIONIET0 YPABHEHHUS, KOTOPOE CIPABEIIMBO IS TOJOKHMTENBHBIX 3HAYEHHI X C IIOIPEITHOCTHIO
MmeHee 2,8 x 10-3:

exp (-x?/2)

Jon (0,661x +0,339/x% + 5,51)

1-F(x) =

Q)

HOpMaﬂLHOC pacnpeacjacHue BCTPEYACTCSA B OCHOBHOM B TCX CIIy4asX, KOrJa 3HAUYCHUA paCcCMaTpuUBacMOro
napamMeTpa SABJIAKOTCA pE3yJIbTATOM CYMMApPHOI'O BO3HCﬁCTBHﬂ MHOTI'OYHMCJIICHHBIX CHy‘laﬁHBIX MPpUYNH, KaXXAas
13 KOTOPBIX UMECT CPAaBHUTCIILHO H660.]'ILHIYIO 3HAYUMOCTb.
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B pacnpocTpaHeHnu pagMoOBONH OOJBIIMHCTBO paccMaTpUBAEMBIX (PU3UUECKUX MapaMeTpoB (MOIIHOCTE,
HaNpsDKEHUE, BpeMsl 3aMUPAHUs U T. [.) SIBJISIOTCSI B OCHOBHOM ITOJIOXKHUTEIBHBIMU M IIOTOMY HE MOT'YT OBITh
HETOCPEACTBEHHO IPEACTaBIIEHbI B BUJE HOPMAJIBHOTO paclpeaeaeHus. B To e BpeMs 3T0 pacnpeneieHue
HCIIONIb3YeTCA B ABYX BaKHBIX CIIydasix:

- JJI1 OITMCaHMs (bJ'IYKTyaI_II/Iﬁ napamMeTpa OTHOCUTCIIBHO €T0 CPEAHETO 3HAYCHUSA (MepHaHI/IH);

- JUTSL ONTUCAHUSA TIapaMeTpa, IPeCTaBIEHHOr0 B JorapupMuieckoM macmrade. B 3Tom cimydae Mur
MOJTyYUM JIOTapU(PMIUECKH HOPMAIFHOE PACIIPEIEIIeHNE, 0 KOTOPOM pedb IMOMIET HIKE.

JuarpaMMbl, B KOTOpPBIX OJHA W3 KOOPJIWHAT SBJSETCS TaK Ha3bIBAEMOM HOPMAlIbHONW KOOPJIWHATOM,
MIPUTOJIHBI B MPAKTHYECKUX IEJAX, T. €. MaciTad B HUX BBIOpAH TaKOW, YTO HOPMAaIBbHOE PACIIPEIEICHUC
MPENCTaBIsIeT COOOH MpAMYIO0 JIMHUIO. TakWe auarpaMmbl HCIIONB3YIOTCS OYEHb 4YacTo JaXe s
TIPEACTABICHUS HCHOPMAJIBHBIX pacIpeneacHui.

4 Jlorapu(pmuyeckn HOpMAJIbHOE paclpeaeIeHne

OT0 pacmpeseneHne MOJI0KUTETFHON TePeMEHHOM, JorapuM KOTOPOH UMEET HOPMAIIbHOE pacipe/ieieH e,
[TosTOMYy MOXHO cpa3y 3anHcaTh IFIOTHOCTb BEPOSITHOCTH U MHTETPAJIbHYIO INIOTHOCTH B BUJE:

1 1 1(Inx—m)?
X)=——— —exp|-=| ——— 6
p(X) T x p 2( . j (6)
1 1 1(Int-mY) 1 INX—m
FiX)=——| =exp|—=| ———— dt==|1+erf| ——||. 7
) G'\/Zn'!.t P 2( c j 2 o2 )

OpHaKo B 3THX COOTHOIIEHUSIX M U G ABJISIOTCS CPETHUM 3HaYEHHEM U CTaHIapTHBIM OTKJIOHEHHEM He caMOi
BEJIMYMHEI X, a ee Jorapudma.

Jlorapupmudecky HOpMaJIbHOE paclpe/ieieHHe OYeHb YacTO HCIIONB3YETCS B CBSA3U C PacHpOCTpaHEHHEM
paZMOBOJIH, TJABHBIM 00pa3oM /ISl ONHCAHWS IapaMeTpOB, CBSI3aHHBIX WJIM C MOIIHOCTBIO, HWIIU C
HaNPSHKEHHOCTBIO TOJIS, MM CO BpeMeHeM. MOIIIHOCTh MITH HANPSHXKEHHOCTH OIS BEIPAXKAIOTCSI B OCHOBHOM
TOJIBKO B Jienn0esax, Tak 4To O JIOrapu(pMUUECKH HOPMAILHOM PAacHpeelIeHUH HHOTIa TOBOPAT KakK IMPOCTO
0 HOpMaJIbHOM pacIipeeneHuu. Vcroap30BaTh 3T0 He peKOMeHAyeTcsl. B ciryuae mapameTpoB, CBSI3aHHBIX CO
BpeMeHeM (HaIlpuMep, UIMTEILHOCTh 3aMHUpaHMii), JIorapu()MHUUECKH HOpMaJbHOE paclpeseeHue Bceraa
UCTIONB3YETCS B IBHOM BUJIE, TOCKOJIBKY MEPEMEHHOW BETMYMHON SBIISIETCS CEKyHJa WIIM MUHYTA, a HE UX
morapudm.

[Tockosbky oOpaTHas BeJIMYMHA TEPEMEHHON ¢ JIorapu(PMHUYECKH HOPMAJBHBIM PACIPEACICHUEM TaKKe
AMeEET JIOTapU(PMHUUECKA HOPMAIBHOE pAaCIpeNIeIieHue, 3TO PACIIPENICIICHNe WHOTAA BBIYUCISAETCS IS
CKOpocTel (Bemu4MH, 0OpaTHBIX BpeMeHHW). Hanmpumep, OHO MCHONB3yeTcs AJsl OMHCAHUS pacIpe/elieHus
UHTEHCUBHOCTH JIOXKICH.

Ilo CpaBHCHUIO C HOPMAJIBHBIM PaCIpEAaACICHUEM MOXHO CYHUTATb, 4YTO .HOI‘apI/I(i)MI/I‘IeCKI/I HOpMAJIbHOE
pacnpeacicHue 0O3Hay4acrT, 4qTo YHUCJICHHBIC 3HA4YCHUA HepCMCHHOﬁ SBIIAKOTCA PE3YyJIbTAaTOM
MYJIBTUITIIMKATUBHOT'O HeﬁCTBHH MHOT'OYUCJICHHBIX MPUYHH, Ka)Kaasd U3 KOTOPBIX B OTACIBHOCTHU 0O0JIBIIIOTO
BJIMSTHHUS HEC OKAa3bIBACT.

[Ipu paccMOTpeHHHM B KOJWYECTBEHHOM BBIPDAKEHWH, B OTIMYHE OT HOPMAJBHOTO pacHpeAeIeHUs
JorapuMUYECKH HOPMaJIbHOE paclpeseeHue KpaiiHe acuMMeTpu4yHO. B wacTHOCTH, cpenHee 3Ha4eHHeE,
MeJIMaHHOe 3HAa4YeHHEe U Hamboliee BEpOSTHOE 3HA4YeHHE (YacTO HA3bIBa€MOE MOJIOH) HE COBMAIAIOT
(cM. MyHKTHPHBIE JUHUY HA pHC. 1).

XapaKkTepuCTHUSCKHIE 3HAUCHHSI TEPEMEHHOM X SIBIISIOTCS CIICYIONINMHU:
- HanboJiee BEPOSTHOE 3HAUCHHUE: exp (M — c?);

- MEMaHHOE 3HAYCHHE: exp (m);
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2

- Cpe/iHee 3HaYCHHUE: exp| m+ - :
- CpeqHEKBaApAaTHYHOE 3HAYEHHUE: exp (M + &2);
2
o 2
— CTaH/IaPTHOE OTKJIOHEHUE: exp| m+ - yexp (o) -1.
PUCYHOK 1

HopmainbHoe u 1orapugmMuyecku HOpMaJbHOE pacnpeaeaeHus

1
—

09 / | —

0,8 / 7

07 Cpennee

/<Moz a
5 0,6 4 \ —— p(x), HopmambHOE
E 05 o — H(X, nopmansHoe
2 / —— p(X), morapummaecKu
5 0,4 HOpMaJIbHOE
\( —— H 3, norapudmmmaecku

03 / / HOpMaJIbHOE

0,2 /

0,1 7 /

/ / I
0 6 6——6
-3 -2 -1 0 1 2 3 4 5 6
X
P.1057-01
5 PaJjieeBckoe pacnpenejieHne

PaneeBckoe pacmpeseneHne TPUMEHSETCS B CIydae IOJOKUTEIHHOM HENpEephIBHOW mepemeHHOW. OHa
CBsI3aHA C HOPMaJIbLHBIM paclipeieJIeHHeM cieTyoIuM oopazom. [Ipu 3ajaHHBIX IByXMEPHOMY HOPMAIIEHOMY
pacIpeneneHuI0 IByX HE3aBHUCHUMBIX NEPEMEHHBIX Y U Z HYJIEBOI'O CPEIHEr0 ¢ OJAMHAKOBBIM CTaHAAPTHBIM

OTKJIOHCHUEM O, CﬂyqaﬁHaﬂ HepeMeHHaﬂ
X=yy?+17° (8)

CIIElyeT poaJieeBCKOMY pacrpeneneHuto. HaumOonee BeposiTHoe 3HaueHHME X paBHO O©. PaneeBckoe
pacrpe/ielieHre peICTaBIsIeT co00i pacnpe/esieHre JITUHBI BEKTOPa, KOTOpast SIBISIETCS CYMMOW OOJIBIIIOTO
KOJIMYECTBA BEKTOPOB C aHAJIOTUYHBIMH aMIUTATYIaMH, (pa3bl KOTOPBIX UMEIOT OMHAKOBOE paclpeeiicHHe.

IInorHOCTH BCPOATHOCTU U UHTCTPAJIBHOC PACIIPEACIICHHUEC ONIPCACIISIFOTCS KaK:

2

X X
X) = —exp| - —— 9
p(x) 2 p = 9)
x? )

F(x)=1-exp| ———|. 1
(x) p 2o (10)

Ha puc. 2 npencrasiensl npumepbl 3tux Gynkiwid p(X) u F(X) Wit Tpex pa3nuyHbIx 3HaueHui b.
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PUCYHOK 2

PasteeBckoe pacrpenesieHne

p(X) 0603HAYEHO CIUIOUIHBIMH JIHHUAMH, & F(X) — MyHKTHPHBIMH JTHHUSIMH
JUISL TpEX pasiuYHbIX 3HaueHuit b: romy6oi user b = 1; kpacHsiit uer b = 2; 3enensrii uper b = 4

12

BeposmiocTs

P.1057-02

XapaKTepI/ICTPI‘IeCKI/Ie 3HAYCHUA nepeMeHHoﬁ CJICAYIOIIHC:

- HaunboJee BEPOSITHOE 3HAUCHHE: %;

- MeIUaHHOE 3HaYEHHE: % In2 = 0,833b;

- cpeliHee 3HaUCHUE: g V. =0,886b;

- CPeHEKBaIpATHYHOE 3HAYCHHUE: b;

— CTaH/IapTHOE OTKIOHEHHE: le — “/4 b\/l — TT/4 =~ 0,463b.

PaneeBckoe pacrpejielieHHe 4acTO MCIIOJIB3YETCS TOJNBKO BOJMW3M Hayaia KOOPAWHAT, T. €. JUIS HH3KUX
3HaYeHuM X. B 3TOM ciryuae umeem:

2

F(x) = biz . (11)
OT0 ypaBHEHHE MOXXHO HHTEPIPETHPOBATH CIEAYIOIMIMM OOpPa3oM: BEPOSITHOCTh TOTO, YTO CIIy4aiHas
BennurHa X OyJeT WMeTh 3HaueHWe, MeHbIee X, MPOIOPIMOHANbHA KBajparTy 3Toro 3HaveHus. Ecmu
paccMaTpuBacMOi NEpeMEHHON SIBISICTCA HampsDKEHHE, TO €€ KBajApaT MpeACTaBisieT COOOH MOIIHOCTh
curHaya. Jlpyrumu ciioBaMu, Ha IIKale IEeUOEIOB MOITHOCTE yMeHbInaeTces Ha 10 ab 3a kaxmyro mekamy
M3MEHEHUS BEPOATHOCTH. DTa 0COOEHHOCTh YacTO HCIOIB3YeTCs ISl TOTO, YTOOBI ONPENEINTD, CIeAYeT JIn
YPOBEHb IPUHUMAEMOT'0 CUTHAJIA PIJIEEBCKOMY paclpe/iesieH 1o, o KpaiiHeil Mepe, acumnrorndecku. Hano,
OJTHAKO, OTMETHUTD, UTO U JPYTUe paclpeesicHHs MOT'YyT HMETh aHaJIOTMYHbIE CBOWCTBA.
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B wacTHOCTH, PaJIEEBCKOE PACTIPEACICHUE HMEET MECTO MPH PACCESTHUU OT HE3aBUCHUMBIX, PACTIOIOMKCHHBIX
CllyJaifHBIM 00pa3oM pacceuBaroIUX OOBEKTOB, JJIsi KOTOPBHIX HE JOMUHHPYET HU OJHMH KOMITOHEHT
paccesHusl.

Crocka: b = 6V/2.

6 KomGunupoBanHoe norapuMuieckn HOpMAJIbLHOE U PIJieeBCKOE pacnpeneieHue

B HexoTOphIX Ciy4asx pacmpeaelieHHe CIydailHOW MepeMEHHOM MOXHO paccMaTpUBaTh KaK pe3yJbTaT
KOMOMHHMPOBAaHUS JIBYX PAcCIpelIeiICHUN, a UMEHHO, JIOTAPU(PMHUUESCKA HOPMAIBHOIO JJIS JTOJITOCPOYHBIX
M3MEHEHUI W PAIJICEBCKOTO I OBICTPHIX H3MCHEHHMH. PacrmpemencHHe MTHOBEHHBIX 3HAYCHHH MOYKHO
MOJTyYUTh, €CITH PACCMATPUBATh PAICEBCKYIO MEPEMEHHYI0, CpelHee (MU CPeHCKBAIpaTHYHOES) 3HAUCHUE
KOTOPOW CaMO SIBIISICTCS CITYYaliHOM BETUYUHOM C JIOTapU(PMUUICSCKA HOPMATLHBIM PACIIPEICIICHUEM.

Ecnu m 1 6 ucnone3yrorest 1i1si 0003HaUSHUS CPEAHET0 3HAYCHHSI M CTaHIAPTHOTO OTKJIOHSHHUSI HOPMAJILHOTO
pachpeniesieHus, CBSI3aHHOTO C JIOTapu()MHYECKH HOPMAIIBHBIM PACHpe/ICiCHHEM, TO MOYKHO TMOJY4YHTh
CcIIeyIolIee pacnpeiesieHue:

+

1 F s ogy U?
1-F(x)=——=— | exp|—x-e "”—? du . (12)

Var -

B aroit popmyne craHmapTHOE OTKIOHCHHWE G BBIpakaeTcsi B Hemepax. Ecimu depe3 o' 0003HAYUTH
CTaH/IAPTHOE OTKIIOHEHHE B JACHOENax, TO MOIyInM:

00

5=0115¢'. (13)

Ha puc. 3 nokasan rpaduk 3Toro pacrpenencHus A psiia 3HAY€HHH CTaHAAPTHOTO OTKJIOHEHHMS, PHYEM
cpeaHee 3HaUYeHHe M MPUHATO PaBHBIM HYJIIO.

XapaKkTepUCTUUECKUE 3HAYCHUS IEPEMEHHOMN X CIIETYIOIIHE:

1
- HanboJiee BepOSITHOE 3HAUCHHUE X! In (\/—7);
— Me/IMaHHOE 3HAYCHUE X: In(v/In2);
VT
— cpelHee 3HaUEHUE X: ln(7);
- Cpe/IHEKBaIPaTHYHOE 3HAYCHHE X: 0;
_ Va-m
— CTaH/JapTHOE OTKJIOHEHHE X: In( 5 )

Takoe pacmpeneneHue BCTpedyaeTcs, IJIaBHBIM 00pa3oM, INpPH PacHpOCTPAaHEHUH PAJAMOBOIH dYepe3
HEOJTHOPOJIHOCTH Cpefbl, KOTJAa XapaKTePUCTUKU TOCIENHEH MOABEPKEHBI OUIYTUMBIM JOJTOCPOYHBIM
W3MEHEHUSIM KaK, HallpuMep, B cliydae TPormoc(hepHoro paccesiHus.
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PUCYHOK 3

Kom0unuposannoe Jiorapu()Mu4ecky HOPMAJILHOE U PAJIeeBCKOe paclpeneseHne (CO CTAHIAPTHBIM O0TKJIOHEHHeM
JorapupmMuyecKkd HOpMATLHOI0 pacnpeejeHHsl B KayecTBe IapaMeTpa)

"I
NN

////

\

Awmrtutyna (nb)
|
o
S

-30 N V

2
40 N\ AN
NN
\\\ \\\&\
- N NN
NN
NN
~60 \
1 103050 70 90 99 99,9 99,99 99,999
0,1
0,01 BepOATHOCTL NPEBEILICHNS OPAHHATEI B IIPOLCHTAX, (1 -F(x))x100 (%)
0,001
P.1057-®
7 Pacnpenenenue Hakaramu-Paiica (n-pacnpenesnenne Hakaramu) (cm. ITpumeuanue 1)

[MPUMEYAHUE 1. — He myTats ¢ m-pacupenencaueM Hakaramu.

Pacnipenenenne Hakaramu-Paiica Takxke MOXKHO MOIYYHTh U3 HOPMAJIBHOTO paclpeAeieHus, U OHO, KpOMe
TOro, 00oOmaeT paneeBckoe pacmpeneicHue. Ero MokHO paccMmaTpuBaTh Kak paclpeAeiIeHue IJTUHBI
BEKTOpa, KOTOPBIH SBIISETCS CYMMOH BEKTOpa (DUKCHPOBAHHOW JUIMHBI W BEKTOPA, JJIUHA KOTOPOTO
MOAYMHAETCS PAIEEBCKOMY paclpeneseHuto. IHbIMU CII0BaMH, NIPU 3aJaHHBIX JBYMEPHOMY HOPMalbHOMY
pacIpenesICHUIO IBYX HE3aBUCUMBIX [IEPEMEHHBIX X U Y C OIMHAKOBBIM CTAHIAPTHBIM OTKJIIOHEHUEM, G, JUIMHA
BEKTOpa, COCAMHSIONIETO TOUYKY B paclpeaeieHu ¢ (UKCUPOBAHHOW TOYKOM, HAXOMSLICWCS HE B LIEHTPE
pacnpenenenus, OyneT cienoBath pacupenenenuto Hakaramu-Paiica.
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Ecmu uepe3 a 0003HauuTh JUIMHY (UKCHPOBAHHOTO BEKTOpa, a 4yepe3 G Hauboliee BEPOSATHYIO JITHHY
PAJIEEBCKOT0 BEKTOPA, TO TNIOTHOCTh BEPOSITHOCTH MOXKHO BBIPA3UTh KaK:

p(x)—lexp _M | ﬂ 14
62 262 0 02 ] (14)

rae lo — MmomndumpoBanHas GyHkuus beccens mepBoro poga v HyJI€BOTO MOPAIKA.

OTo pacmpelefieHHE 3aBUCHT OT JBYX [apaMeTpoB, HO JJs IeJel, CBS3aHHBIX C HpoOieMamu
paclpoCcTpaHEeHUs] PagUOBOJH, CJlEAyeT BBHIOpaTh NPABUILHOE COOTHOLICHHWE MEXAY aMIUIUTyIOH a
(DUKCUPOBaHHOTO BEKTOpa M CPEIHEKBAAPATUYHOM aMIUIUTYAON o2 CIIy4alHOTO BEKTOpa. OJTO
COOTHOULIEHHE 3aBHCUT OT IPEAIOoJiaraeMoro mnpumMeHeHus. Huke yka3bIBalOTCS ABa OCHOBHBIX Clydas
IIPUMEHEHUS:

a) Moutnocts, omnpeaenseMas (UKCUPOBAHHBIM BEKTOPOM, IIOCTOSIHHA, HO 00mias MOLIHOCTB,
ompezensemMas PUKCUPOBAHHON M CIYYAHON COCTABIISIONIEH, MEHSETCS.

[Ipu uccnenoBaHusAX, CBI3aHHBIX C BO3JIEMCTBHEM JTy4ya, OTPaKEHHOTO OT HEPOBHOM MOBEPXHOCTH, UM IpU
PacCMOTPEHUH COCTABISIFOIIMX MHOIOJIYYEBOIO PACIpOCTPAaHEHUs] B AONOJHEHHE K (UKCHUPOBAHHON

COCTABJIAIONICH, CPeHAS MOIIHOCTh BhIpakaeTcst kak (a2 +2c2). Pacmpesenenne 4acto Ompeensercs Ha
ocHoBaHUM mapametpa K:

a2

K=10log| — B 1
g 2o? 1B, (15)

KOTOPBI TIPEACTaBIsET €000 COOTHOIIEHHE MOUTHOCTEH (PUKCHPOBAHHOTO BEKTOpa W CIydaitHON
COCTAaBJISIFOLIEH.

b) O0111ast MOIITHOCTH (PUKCUPOBAHHOM U CITy4aliHOM COCTABJISIONINX IIOCTOSIHHA, HO 00€ COCTABJISIONIUE
U3MEHSFOTCS.

Jnst nenei, cBsi3aHHBIX C UCCIIETOBAHUEM MHOTOJIyYEBOI0 PACIIPOCTPAHEHUS PAJTUOBOJIH, MOXHO CUATATh, YTO
CyMMa MOIIHOCTH, ONpenensieMold (QUKCHPOBAaHHBIM BEKTOPOM, M CpeOHEH MOILHOCTH, OIpenessieMOoi
CIIy4allHbIM BEKTOPOM, IIOCTOSIHHA, IIOCKOJIBKY MOLIHOCTb, OIpEAeiIsieMas CIIy4YaiHbIM BEKTOPOM, CO3AETCs
13 MOIIHOCTH (PMKCHPOBAHHOTO BeKTOpa. Eciii 0011y10 MOIIHOCTE MPUHSATH 32 SAHHUILY, TO MOTYYHM:

a?+20° =1, (16)

a joms oOuieil MOIIHOCTH, ONpejenseMas CIydailHbIM BEKTOpOM, TOria paBHa 2o2. Ecmm wepes X

0003HaYNUTh MIHOBEHHOE 3HAYCHHME aMILIUTY/IbI PEe3YJIbTUPYIOLIETO BEKTOPA, a Yepe3 X YHCACHHOES 3HAYCHUE
3TOW aMIUIUTY/Ibl, TO BEPOATHOCTH TOTO, YTO YPOBEHb MIHOBEHHOW aMIUIMTYJIbl MPEBBICUT X, OyIeT
CJeyIOLIEH:

2 o0
Prob (X > x) = 1 — F(x) = 2exp —;—2 I vexp(—vz) 2va

l,| —= |dv. 17)
x/o2 ’ G\/E

Ha puc. 4 nokasaHo 3TO pacupejaeneHue A pa3IM4yHbIX 3HAYEHUIH J0JIM MOULIHOCTH, OIpelessieMoil
CIIy4allHbIM BEKTOPOM.
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PUCYHOK 4

Pacnpenenenue Hakaramu-Pajica 1Jisi 10CTOSSHHOTO YPOBHS MOLIHOCTH (011 MOIIHOCTH, ONIpe/ie/isieMast
cIy4aiiHbIM BEKTOPOM, HCII0/1b30BAHHH B KayecTBe IapaMeTpa)

10
\
\\\\
RN
0 N
Bl
NN e B
. NN e
) \\\ N \\\ ~0.07
R I
01
2 \\\\\\ \\\\\\
= 0,12
: X\i\\\\ ‘
< 0,15\
NUNIN
k \o,z \
Y\\03\\
~40 k l
0.4 \\\\
0,5%\
1-\\
- 1 10 50 80 90 95 98 99 °  ° 999 °  ®9999° 99,999
0,61 BepositHOCTE TpeBbIiieHust opauHathl B mportientax (1 — F (X)) x 100 (%)
0,001

P.1057-04

Jig menedt MpakTHYECKOTO MPUMEHEHUS ISl aMIUTMTYZ HWCIOJb30BaNach IIKajga B JAenuOenax, a A
BEpPOSITHOCTEM — Takas IIKana, B KOTOPOH piJeeBCKOE pacHpeleleHue MpPeACTaBisieTCs] MpsIMOM JIMHUEH.
MoXHO BHIIETH, UYTO IS 3HAYCHHWH JIOJIM MOIIHOCTH CIIYYalHOTO BEKTOpa BhImIe mpuMmepHo 0,5, KpHUBBIC
CTPEMSTCS K Mpeneiy, COOTBETCTBYIOIIEMY PIJIEEBCKOMY PacCIpeIeIeHHI0. DTO MPOUCXOIUT H3-3a TOTO, YTO
B 3TOM cliyyae (PMKCHPOBAHHBIH BEKTOP UMEET aMILUIUTY/y TOTO K€ MOPSAKA BETUYMHBI, YTO U CITydalHBINA
BEKTOP, U 3TH aMILTUTY bl IPAKTHYECKU HEPa3IMIUMBbl. BMeCTe ¢ TeM MOXKHO TIOKa3aTh, YTO JIst HEOOIBIIINX
3HAYEHUH TAKOH JOJIM MOILIHOCTH PaCIpeleeHUE aMIUIATYL CTPEMUTCS K HOPMAJIbHOMY PacIpeIEleHUIO.
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[lpu ammmuryne c pacmnpenenenuneM Hakaramm-Paiica (yHKUMS TIIOTHOCTH BEPOSTHOCTH (ha3bl SBISIETCS
CIEeIyIOLIEH:

1 m acosh ° ;Zi : acoso —2%
rac:
2 (*
erf(x) = - jo e Udt. (19)
8 I'amma-pacnpeneseHne u 3KCIIOHEHIUAILHOE pacipeae/ieHue

B oriauume oT mpenploymuMx pacrpeleNeHUd, KOTOpble BBIBOASTCS M3 IayccoBa, TaMMa-pacipeneiicHue
BBIBOAMTCSI M3 SKCIOHEHIMAIBHOTO paclpeleNieHus U sBiaseTcs ero oboOmenueM. OHO NpHUMEHsSeTCs K
TIOJIO’KUTENBHBIM HEOTPAHUYEHHBIM 110 BEIMYUHE ITepeMEHHBIM. [IIOTHOCTh BEpOSITHOCTH COCTABIISIET:

p(x) = % X' te X, (20)

rae I — pyHkumsa Diinepa BTOPOro MopsaKa.
OTO pacnpeneneHue 3aBUCUT OT ABYX HapameTpoB o U V. OIHAKO o SBJSETCS BCETO JIMIIb MAacIITaOHBIM
rnapaMeTpoM MepeMeHHOU X. XapaKTEepUCTUYECKHUE 3HAYECHUS IEPEMEHHON CIEAYIOLIKE:

A%
- CpCOHCC 3HAYCHUC! —

Jv(@L+v

a
- CPCAHCKBAAPATUIHOC 3HAUCHUC: —_—
a
AYAY
(x .

— CTaHAAPTHOC OTKJIIOHCHUC!

WnTerpain, Belpakaomuil HHTETPAJIbHOE paclpeleieHne, HeNlb3sl OIMpeaeNuTh B 3aMKHYTOM BHIE, 32
WCKITIOYEHHEM IIeJIbIX 3HAaYeHUH V. B TO e BpeMsi BO3MOXHBI CIIEYIONTHE Pa3I0KEeHHS:

Paznoxxenue B psj cepuit i X << 1.
2
1 o X (o x)

F(X):me_ax ((X,X)V 1+V+1+(V+1) (V+2)+.... . (21)

Paznoxxenue B aCHMIITOTUYIECKHH psijg ripH X >> 1.

1- F() =rie-“ O ] PR G L it N (22)

v) o X (o x)?
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[Ipu v, paBHOM eMHUIIE, TOTYYNM SKCIIOHEHIIMAIBHOE pacipezeneHue. [ mensix 3HaYeHUH Vv pa3IoxKeHHe
B aCUMINTOTUYECKUM PAJl UMEET OIPaHUUYCHHOE KOJIMYECTBO YCIOBUHM U AT raMMa-paclpeieiCHHE B SBHOM
BHJIC.

B sBneHusx pacmpocTpaHeHUs paJWOBOJIH TOJE3HBIE 3HAYEHUS V HMEIOT OYeHb HH3KYIO BEIMYHHY,
nopsnka 1 x 102 — 1 x 104, Jlns 3Ha4eHuil v, OJIU3KKUX K HYJIO, IMEEM:

1 \%
— =V =~y (23)
ryv)y rv+y
CJ'ICI[OBaTCHI)HO, JUISL MaJIbIX 3HAUYEHUH V U HE CIIMIIIKOM MaJbIX 3HAUEHUU O X MOYKHO 3aIl1CaTh:
o0 e_t
1—Hm:vj77m. (24)

X

Jl1d mpakTHUYeCKUX pacueToB JUIS BBHINIEYKA3aHHOTO MHTETpasia MOKHO HaWTH ampOKCUMAlUIO, HalpUMep
CIICAYIOIIYIO:

e—&X

1-F(x)=v (25)

0,68+ a x+0,28logox '

KoTopas cripaseuBa aj1st v < 0,1 u o X > 0,03.

HHTerpanbpHOe pachpeeseHue JOMOJTHUTEIbHON raMMa-(QyHKIUK ISl MAJbIX 3HAYCHHH V MOKa3aHO Ha
puc. 5. MOXXHO 3aMETHTh, YTO BEPOSITHOCTh TOTO, YTO TIEPEMEHHasi X Oy/eT HAMHOTO OOJIbILIC HYJIs, BCET/ia
Maja. DTOT (aKT, B YacTHOCTH, OOBSCHSET BO3MOXHOCTH HCIIOJB30BAaHMSI TaMMa-paclpeieNieHus is
XapaKTePUCTHKH MHTCHCUBHOCTH JIOK/EH, MOCKOJIbKY OOIINI MPOLEHT MPOJOJKUTEIBHOCTH JOXKACH, KaKk
npaBuio, osiBaet 2—10%

9 m-pacnpeneisenue Hakaramu (cm. [Ipumeuanue 1)

[NPUMEYAHUE 1. — B HacTosmieM pa3zerne M o003HavaeT mapamerp M-pacnpenenenus Hakaramu; 3To He 0003HaYCHUE
CPEIHEro 3HaUeHMs1, KOTOPOE HCIOIb30BalIOCh B MPEABIIYIINX pa3jienax JaHHoro [IpunoxxeHus.

DTO pacmpeneicHUe TMPUMEHSETCS K TOJOXKUTEIPHOW HEOTPaHWYECHHOW IO BEJIMYMHE TIEPEMECHHOM.
[1noTHOCTH BEPOSITHOCTH ClIEyIOLIast:

m m 2

— 2m 2m-1 Q
p(x) —F(m) o X e , (26)

Q npencrapiseT co60l MACIITAOHBIN MapaMeTp, PaBHBIN CPEHEMY 3HAUEHHIO X2,

x> =Q. (27)
HaHHoe pacripesiesieHue mo-pasHoMy CBA3aHO C pACCMOTPEHHBIMU PaHEE pacpeneICHUSIMU:

- €CIIH TIepEMEHHAsl OMUChIBACTCS M-pacmpesencHueM Hakaramu, TO ee KBajapaT HWMeeT raMma-
pacrpeseicHue;

- npu M = | noyyaeM paJieeBCKOe pacipeiesieHue;

- npu M = 1/2 nmomy4yaeM 0JHOCTOPOHHEE HOpMAIILHOE pacipeiesieHHe.
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m-pacnpenenenne Hakaramu u pacnpenenenne Hakaramu-Paiica MoxHO, TaKuM 00pa3oM, paccMaTpUBAaTh Kak
IIBA Pa3IMYHBIX BapHaHTa 000OMIEHHWS PANIEEBCKOTO pacmpeneneHus. Cieayer OTMETHTh, YTO MPH OYEHBb
HU3KHX YPOBHSX CHUTHAJa HAaKIIOH M-pacrpenenenns Hakaramu 3aBUCHT OT mapameTpa M B OTIMYHE OT
pacnpenenenust Hakaramu-Paiica, KoTopoe UMeeT MOCTOSHHOE IMpenenbHoe 3HaueHue Hakinona (10 nb na
JeCsITh CIMHHII W3MEHEHHUs] BeposITHOCTH). VHTerpampHOe pacmpezneneHue M-Hakaramu s pa3indHBIX
3HAYEHU mapaMeTpa M MoKazaHo Ha puc. 6.

PHUCYHOK 5

T'amma-pacnpeneienue (o =1, v<0,1)

<
I
o
=
\
AN
N

4
AL AL A
7 % 7 7
% /// /O,jos // //
2 I A A
// /| i Soar |

|
1 // V| // ’/ / ///
4
AT TAT T =
/] // e // /
’// ! ,// /’/ /
] _,// 1 —’/// ’// ’/,//
0 5 2 5 2 5 2 , 5 2
20 10 1 10! 10 103

BepositHOCTE ITpeBBIIIIEHUs OpANHATHI B IIporeHTax , (1 — F(X)) % 100 (%)
P.1057-05
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Awmrmumryma (1B)

Pex. MC3-R P.1057-3

PUCYHOK 6

m-pacnpeneaenne Hakaramu ( X2 =1)

BeposiTHOCTB MpeBbIlIeHHsT OpAUHATHI B TiporieHTax , (1 — F( X)) % 100 (%)

001 1 30 70 0 % 9,5 99,9 99,99 99,998
01 10 50 80 95 9 99,8 99,95 99,98 99,995 99,999
75 A\ \
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N
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10 \\ \\ Ins T 5
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NN T T T~
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"\ ™ hN
\\ 15 N
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\ N
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-30 \ B
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N 1
w0 I\ N
\\
0,5 \\
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N\
-350 0,9 05 02 : 5 2 5 5 2 ; 5 2 4 5 2
0.9 10 10 10 10 10
0,99 BepositHOCTh TOTO, 4TO OpHaTa He Oyzer npesbiieHa , F(x)
0,9999

P.1057-06
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10 Pacnpenenenne x> [lupcona

B stom pacnpeacjacHuu MJIOTHOCTb BEPOATHOCTHU ONPCACIIACTCA YPABHCHUCM!

()= 2 ()2 . (28)
> (v
. r@

X~ — HEOrpaHHMYCHHas 110 BCJIIMYMHE IIOJIOXKUTC/IbHAsA NEPEMEHHAA, a IapamMeTp Vv, SIBJISTEOIITAIACST 1I€JTBIM
MOJIOKUTCIIbHBIM YHMCJIOM, BBIPAXKACT 4YHCJIO CTCIICHEeH CBO6OILI>I pacrpeaciacHus. I MpeaACTaBIIACT coboif
(byHKIII/I}O Sﬁnepa BTOPOI'0O nopsgaaka. B 3aBUCHUMOCTH OT YETHOCTH HJIM HEUCTHOCTH V OHA paBHaA:

JUISL YETHEIX V: r| Y= Y1) (29)
2 2
r[Y)=(Y_1)[Y 2] Lz (30)
JIs1 HCUETHERIX V. — |=| = - - .
8 2) 2 )\2 2
MHTErpanbHoe pacipeIeeHie ONpeIesseTcs Kak:
(A S
FG) = [e 212 (31)
22 Vo
2
CpeHHee 3HAYCHUE U CTaHAAPTHOEC OTKIIOHCHUE OIIPEACIIAIOTCA KaK:
m=v (32)

c=42v. (33)

BaxHol 0COGEHHOCTHIO pactpeneNeHns y° ABISETCA TO, YTO €CIM N MEPEMEHHBIX Xj UMEIT TaycCOBO
pacrpeeseHle CO CpeIHUMH 3HaYeHUSIMUA Mj U CTaHIAPTHBIMHM OTKJIOHEHHSIMU Gj, TO IIEPEMEHHas:

-, 2
25 )
[oF

i=l !
UMeeT pachpeeneHue ¥2 ¢ N CTemeHsMH CBOOOABL. B 4YacTHOCTH, KBajpaT HEOOJBINON II0 BEIMYUHE
rayccoBOM IIEPEMEHHON MMEET PacIpeieeHue Y2 ¢ OJHOM CTENEHBIO CBOOOIBI.

Ecau HECKOIBKO HE3aBHCHMBIX MEPEMECHHBIX HMCHOT pacCrpeacjICHnue XZ, TO HX CyMMa HMECT
pacnpeacicHue XZ C YHCIIOM CTCIICHEH CBO60,Z[BI, PaBHbBIM CYMMC CTEIeHEH CBO60,Z[I>I Ka)K,Z[OfI HepeMeHHOﬁ.
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Pacnipenenenue ¥ HE3HAYMTENBHO OTIMYAETCS OT TaMMa-pacrpeieneHus. Ilpeo6pa3oBaHue W3 OJHOTO
pacnpeziesieHus: B IPyroe MOXHO OCYIIECTBUTH C MMOMOIIBIO CICAYIONINX YPAaBHCHUM:

2
X
A _ox 35
5, =9 (35)
v
—=n. 36
5 (36)

AHaJIOTUYHO, TIEPEXOJL OT paclpeeeHus y° K M-pacrpenenenuo Hakaramu oCylecTBISETCs ¢ TIOMOLIBIO
YpaBHEHUI:

2
L=t (37)
%: m. (38)

Pacnipenenenue % HCHOIB3yeTCs B CTATUCTUYECKUX MCCIIEIOBAHUAX ISl ONPEIEIEHHs TOTO, MOYKET JIU P/l
SKCIIEPUMEHTAIBHBIX 3HAUCHUH TTapaMeTpoB (MHTCHCUBHOCTD JOXKICH, OCIa0JICHHUE U T. JI.) MOJCIUPOBATHCS
JAHHBIM CTaTUCTHUYECKUM PaCIIpeIeIICHUEM.

Ha puc. 7 B rpaduveckoM BUJIe IPECTABICHO OMMMCAHHOE PACIIPEICIICHUE JIJIs psiia 3HAUCHUH V.
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IIpuaoxenne 2
IMo3TanHas npoueaypa Ajas anpOKCHMALNMY IONIOJTHUTEIbHOI0 HHTErPaJIbHOI 0

pacnpeacjacHus nocpeacTreomM JIOFapl/I(l)MI/I‘{eCKI/I HOPpMAJILHOT'O
AOMOJHUTECIBHOI'O HHTETPAJTBbHOT0 PACIIPEACTCHUSL

1 ba3zoBasi undopmanus

.HOFapI/I(bMI/I'-IGCKI/I HOPMAaJIBHOC MHTCTPATILHOC paCOPEACICHUE ONIPEACIISICTCSA KaK.

1 (1 1(Int—m)’
F(x):GﬂE[{exp{—E[ . ]]dt

(39)

_1 1+erf[|nx_mj

2 o2
WJIH, YTO TO XK€ camMoe.
Inx—m
1 ¢ t?
F(X)=— exp| —— |dt . (40)
a1 e

AHanoruuHsIM 00pa3omM, JIorapupMUUECKH HOPMAIBHOE IOMOJHUTEIBHOE HHTETPAJIbHOE pacHpeaceHue

onpeacIACTCA KakK:
600 =—= TE BEY LIS
L c

A

(41)

WJIH, 9TO TO K€ CaMOE:

2
G(x) = ﬁ j exp{—%}dt
Inxm

: (42)
=Q(In X — mj
(¢}

rae Q() — MHTErpaj HOpMaJIbHOM JOIIOJHUTEIBbHON UHTETPAIBHOM BEpOATHOCTH. [TapaMeTprl M U G c105KHO

OIICHHUTH HAa OCHOBEC Ha6opa u3 N nap (Gi,Xi), KakK 3TO OIIMCAHO B CIICAYIOMICM ITYHKTC.
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2 Ipouenypa
OnennM JBa JIorapuMIHecKd HOPMAITBHBIX TTapaMeTpa MU G CIEAYIONUM 00pazoMm:
Oman 1. CocraBum Habop u3 N nap (Gi,Xi), rae Gj — BEpOATHOCTh TOTO, UTO 3HAYCHHE Xj TIPEBBIIACTCSI.

Oman 2: TIpeobpazyem uadop u3 N map u3 (Gi,Xxi) B (Zi, In x;), rae:
Z = \/Eerfcfl(ZGi )= \/Eerffl(l— 2G, ) wm, uto To xe camoe, Z; =QH(G;).

Oman 3: Onpenenum nepeMeHHsle M U G, IpUBEIs HaUMEHBIINE KBaJIpaThl B COOTBETCTBHUE C JIMHEHHON
¢dbyHKUUMEH:

|nXi :GZi +m

CIIETYFOIINM 00pa3oM:
n n n
N> Zinx->Z,>Inx
_ it il =l
c= - >
nyz’ {Z zi}
i-1

n
i=1

n

Z;
=a

n
D>Inx -c
— i=1

n

m
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