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Knacc HerayccoBCKMX CUMMETPUYHbIX pacnpeaereHnn
C HyneBbIM Ko3dhpuLMeHTOM 3KcLecca

Ha ocHOBe ceMelcTBa IBYXKOMIIOHEHTHBIX CMECeH paclpeseleHnil onpe/eeH HOBBIH Kilace
CHMMETPHYHBIX HErayCCOBCKHX pacHpeeleHnil ¢ HyleBhIM KOd()OHIHNEHTOM 3KcIecca v,.
ITocTpoensl Mopenu Tpex TUIOB 3TOTO Kiacca, MPUBEIEHbI MPUMEphI pacnpeneneHuil. [lomy-
YEHHbIE PE3yJIbTAThl I03BOJIAIOT OCYLIECTBIIATH MATEMATHIECKOE U KOMIIBIOTEPHOE MOJEIHPO-
BaHUE HETAyCCOBCKUX CITyJaifHBIX BETMINH C CAMMETPHIHBIMHI PacIIpeIeICHUAMA H Hy IeBBIMU
kod(duIeHTaMu KCIEecca vy,

Ha ocHOBI ¢iM’T TBOKOMIIOHEHTHHX CYyMIIIICH PO3ITIO/IiTiB BU3HAYCHO HOBHUI KJIaC CUMETPUYHUX
HEraycciBChbKHMX PO3IOALNIB 3 HyJIbOBHM Koe(illieHTOM eKcIiecy y,. [TobynoBano Moemni Tppox
TUIIB IIbOr'0 KJIACy, HAaBEIEHO MPUKIIAAU Po31oALNiB. OTpUMaHi pe3yabTaTu JO3BOJIIOTH 3/ikc-
HIOBAaTH MaTeMaTHYHE i KOMIT IOTepHE MOJIETIOBaHHS HETayCCIBCHKIX BHITAJKOBHX BEIHYHH 3
CHMETPUYHUMH PO3MOJiTaMH i Hy TbOBUMHU KOe(hillieHTaMH eKCIIECY 7.

Knwouesvie cioesa: cummempuunsle pacnpedeienust, KyMyasiHmusle Koo guyuenmol, Kymy-
JAHMHBLL AHATU3, KOIPDUYUEHT dKCYeccd, cMecU PAChPeOereHUl.

OnHUM U3 METO/IOB CTaTUCTUYECKUX HMCCIIECOBAHUN (PU3MUYECKUX BEIWYHMH U
[IPOLIECCOB, UMEIOIIUX HETrayCCOBCKHUE paclpe/leleHUs], SIBISIETCS KyMYJISHT-
HBIH aHaJIM3, TIO3BOJIIONINHA JOCTATOYHO MPOCTO U 3P(PEKTUBHO peIiaTh pas-
JIMYHbIe TpuKiIaanHble 3aaun [1—9]. [Ipu aHanu3e HerayccoBCKHUX paclipejie-

JIEHUH OCHOBHYIO POJIb UTPAIOT KyMYJISIHTHbIE KOO UIHEHTbI Y, ¥, =K, / K;/ 2

d° Inf (u)

; f (u)— xapaxTepuc-
idu” |,

e K, — KyMYJISTHTBI paclipeieIeHui, K =
THaecKas QyHKIms, [ =~+/—1.

[Tpu ucnonap30BaHUKM KyMYJSHTHBIX METOJIOB HCCIIEIOBAaHHI HETayCCOB-
CKUX paclpeeNeHHI Pa3uyaloT JIBe 3aJauyi — IMpsIMYyI0 U oOpaTHyto. B mpsi-
MO 3a7jaue OOBEKTOM aHaNIM3a SIBJSIOTCS HEMOCPEICTBEHHO KyMYJISTHTHBIE
KO3 PUIMEHTBHI MCCIETyeMBIX CIIy4allHBIX BEJIMYHMH U MPOLECCOB U PE3YJb-
TaThl UX (YHKIMOHAIBHBIX TpeoOpa3oBanuii [1—7]. B sToli 3amaue 3HaHME
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3aKOHa paclpeseseHus], Kak MpaBuio, He mnpeanonaraetcs. O0parHas 3aqayda
3aKIII0YAeTCs B MICHTU(UKAIIMY HEU3BECTHOTO 3aKOHA PacIpeiesieHNs uccie-
JYEMBIX CIIy4alHBIX BEJIMYUH U MPOLECCOB HA OCHOBE M3BECTHBIX WIJIM U3MeE-
PEHHBIX X KYMYJSHTHBIX K03(durpenton [8—I12].

B nHacrosiiee BpeMs Ipu pelIEHUH ITHX 3a/1ad B MPUIOKEHUAX, KaK Ipa-
BUJIO, OTPAHUYMBAIOTCS MCIIOJIB30BAHUEM TOJIBKO IBYX KYMYJISIHTHBIX KO3 u-
LUEHTOB: aCUMMETPHUU — Y5 U dKcuecca — vy, [1, 4—7]. B 3agavax ananusa
TaKO€ OTPaHUYEHHUE JOIyCTUMO, XOTS NPUMEHEHHE KYMYJISHTHBIX K03(hdu-
LMEHTOB BHICIIUX MOPSAKOB, HAIIPUMEP B 3a7[auax JUArHOCTUKH, MOXKET MOBBI-
CHUTb JOCTOBEPHOCTH IMarHOCTUPOBAHHUS.

WnenTudukanys HeM3BECTHBIX HETAyCCOBCKHUX pacIpeleIeHUi TOJIbKO Ha
OCHOBE KO3(D(UIMEHTOB Y3 U Y, MOKET IPUBECTU K HEBEPHBIM Pe3yJbTaTaM U
BbIBOJIaM. HampuMep, B TEXHIUECKHUX TPUIIOKEHHSIX OIMO0YHO CYUTACTCS, UTO
IIPY BBINOJIHEHUH yCIIOBUS Y5 =0 pacnpeienieHue sBIsSeTCs CHMMETPUUYHBIM, a
npu y5 =7, =0—rayccockum (I'OCT P UCO 5479-2002). Takue sxe BIBOJbI
CJICAYIOT TP UCIIOJIb30BaHUHU VI WACHTU(HUKAIUN IUIOTHOCTH BEPOSITHOCTEN
cucteM pacnupeneneHuit [lupcona, Jl>xoncona [10] u orpeskoB psinos ['pama—
[Mapnbe ¢ yeTbippMs crnaraeMbiMu [8, 10], KOTOpbIE ONMPEAESIOTCS TONBKO C
HOMOMIBIO KO3 GHULUEHTOB 5, Y, U IIUPOKO NPUMEHSIOTCS B PA3IHMYHbIX TEX-
HUYECKHX IPUTIOKEHUSIX.

J711 KOPPEKTHOTO MPUMEHEHHS KYMYJISIHTHBIX METOJIOB B TPHJIOKEHUSIX He-
00X0IMMO YUUTHIBATh PE3YIbTAThI UCCIICAOBAHUN KyMYJISTHTHBIX KO (QUIIEHTOB
BeIciiX TopsakoB [1, 2, 10—18]. TIpobaemsl, 00ycIoBIEHHBIE TPHUMEHEHHUEM
KOHEUHOT'0 YHCIIa KyMYJISTHTHBIX KO (HUIIMEHTOB, PACCMOTpEHbI B padboTax [1, 10,
13, 18]. B [1, 2] uccnenoBanel 001acTH JOMYCTUMBIX 3HAYEHMH KyMYJISTHTHBIX
ko3 durmentoB. B padorax [14—17] npoaHanm3upoBaHbl CBOHCTBA KOAPQH-
LIUEHTOB Y5 M Y, HEraycCoBCKHX Mojeneil. B pabore [11] moctpoensr Mozxenu
HETayCCOBCKUX IUIOTHOCTEN BEPOSTHOCTEH, Y KOTOPBIX Y3 =7, =0, B [12] — Mo-
JI€JI1 HECUMMETPUYHBIX PacIpeeIeHU ¢ HyJIEBbIM KOI(P(ULIUEHTOM 7 5.

AKTyaJIbHOM OCTaeTcs 3a/1a4a MOJTyYEeHHs1 HerayCCOBCKMX CUMMETPHUHBIX pac-
TIpeJIeNICHUH ¢ HyJIEBBIM Kod((dHIIeHTOM 3Kcrecca. PaccMoTpuM ee pereHue.

Omnpenenenne kjaacca pacnpeaejaenuii. J{is momyuenust GyHKuil pac-
npeneneHus F (X) HerayCCOBCKUX CITy4aiHBIX BEJTHMUYUH &, MIMEIOIINX CUMMET-
pHUYHBIE pacHpelesieHus: ¢ HyJeBbIM K03()(PUIIMEHTOM 3Kcliecca, UCIOJIb3yeM
CeMENCTBO JBYXKOMIIOHEHTHBIX JJUCKPETHBIX CMEcel pacipeaeIeHui, KoTopoe
ompesensieTcs: crienyromniei popmynoi [18]:

F(x)=d\ F(x)+d, (%), (1

rie F(x)u F,(x)— COCTaBIAIOIINE CMECH, ABJISIOIINECS HEKOTOPBIMU (DyHK-
LUSIMU pacipenenenus; d,, d, — BecoBble KoahuuueHTsl cmecy, d, €(0,1),
k=1,2d, +d, =1.
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MHuoxecTBO QYHKIHHA pacripeneieHus (1) mo3BosisieT MOACIUPOBATh pa3-
JIUYHBIE KJIACChI pacrpeesieHuil, CBONCTBA KOTOPHIX OMPEACISIOTCS, TPEexK/Ie
BCETO, cBOMcTBaMU QpyHKUMH pactpenenenus F(x), F,(x). B uacthocTu, ecnu
00e COCTaBISIONINE CMECH — KyCOYHO-TIOCTOSIHHBIE (DYHKIIMU pacrpeaeneHusl,
TO F (X) — TakKe KyCOYHO-TIOCTOSTHHAS U & SBJISCTCS CIy9allHOW BEJIMYUHOU
JUCKPETHOTO THIIA; €CIIM XOTsI ObI OJTHA COCTABIISIONIAs CMECH — KyCOYHO- TIOC-
TOstHHAs! QYHKIUS, TO F' (X ) IMEeT pa3pbIBbI IEPBOTO PO/A U CIydaiiHas BEJIU-
4yuHa § ABISETCS BEIMUMHOM cMemaHHoro tuna. Eciu o6e ¢ynkunu, Fi(x) u
F,(x), abCONMIOTHO HEMpEepBIBHBI, TO F (Xx) Takxke aOCONIOTHO HEMpPEpbIBHA,
Clly4aiiHasi BEIMYMHBI & OTHOCUTCS K HEMTPEPHIBHOMY THITY M Y HEE CYIIECTBYET
IJIOTHOCTBH BEPOSATHOCTEN

p(x)=d, p\(x)+d,p,(x), ()
rae p,(x) — IUIOTHOCTH BEPOSTHOCTEH COCTaBIAIOIIMX cMecH (2), p,(x)=
=F[(x), k=12.
OnpeaenumM ycnoBus Ui cocTaBisitomux F(x) u F,(x), Ipu KOTOPBIX
¢bynkuus pacnpeaenenus F(x)cmecu (1) sBisercss CHMMETPHUYHOM.

Onpenenenue 1. [Iycts & — npousBosbHas ciyyaiiHas BeTUYUHA C QyHK-
et pacnpenenenus F(x). Torna GyHkims

F’ (x) =1-F(—x +0) (3)

TaKXke sIBIIAeTCs (PyHKIMEH pactipeieIeHus 1 Ha3bIBAeTCsl CONPSHKEHHOM K F/(X)
byHKIMel pacnpenenenus [18].
Onpenesenue 2. OyHkuus pacnpenenenus F (x) Ha3pIBaeTCs CHMMETPUY-
Hoi [18], ecnm oHa paBHa CBOEH CONpPSDKEHHON (DYHKIMH pacIpeeseHHs
F° (x), T.e.
F(x)=F" (x). 4

3aMeTuM, 94TO YCIOBHEM CHMMETPHUYHOCTH HEMIPEPBIBHOTO PACIIPEICIICHUS SIB-
JISIETCSl YETHOCTh €€ MJIOTHOCTU BEPOATHOCTEN p (X).

Haiizem conpsokennyio GyHKImo pacipenenctus F - (x) emecu (1). Hox-
craBiss Beipaxenue (1) B popmyiny (3) u yunTsiBast, 4to d, +d, =1, nonyuaem

F™(x) =1-[d,F|(—=x +0)+d,F,(—x +0)] =
=d,|[1-F;(=x+0)]+d,[1-F,(=x +0)].
CrnenoBarennHO,
F™(x)=d\F; (x)+d,F; (x). (5)
[ToncraBus Beipaxenwus (1) u (5) B popmyiny (4), 3amumiem

d1F1(x)+d2F2(X):d1F1* (x)+d2F2* (x),
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OTKYJa Ioy4acM ypaBHEHHE
d\[Fy(x)—F, (x)]+d,[F,(x)—F; (x)]=0,

13 KOTOPOTO ClIeAyeT, uTo GyHKIHs pacnpenenenus F (x) cmecu (1) sBisercs
CUMMETPUYHOM ITPH JIIOO0BIX 3HAYEHUAX BECOBBIX K03(D(PUIMEHTOB d|, d,, ecin
coctapisitorue F(x), F,(x) cMecu SBISAIOTCS CUMMETPUYHBIMU (DYHKIHSIMU
pacnpezenenus. B yuactHOCTH, yCIIOBUEM CUMMETPUU CMECH (2) ABISETCS YeT-
HOCTb IIJIOTHOCTEH BEPOSTHOCTEH COCTaBIIAIONIMX. B 3TOM ciryyae mioTHOCTH
BEpOSITHOCTEH p (X) cMecu — 4deTHas (PyHKITHSI.

VY cUMMETPHUYHBIX pacHpeeIeHnii HadalbHbIE U IIEHTPAIbHBIE MOMEHTHI
COBMAJIAIOT, IPH 3TOM OTIUYHBI OT HYJIS TOJIBKO YETHBIE LIEHTPAJIbHBIE MOMEH-
ThI L, KOTOPBIE A7l cMecH (1) uMeroT Bua

By =dpg+dong,, (6)

rae l"ls, 1» MS,Z — HCHTPAaJIbHBIC MOMCHTBI COCTABJIAIOIIUX CMECH. O‘ICBI/IIIHO, qTo
MOMEHTSHI |, CYLIECTBYIOT, €CIIU CYIECTBYIOT MOMEHTBI HOpPSIKA ¥ = COC-
TaBJIOIMX cMecH. [lanee OyneM paccMaTpuBaTh cocTabsomue F(x) u F,(x)
CMECH, Y KOTOPBIX CYIIECTBYIOT IIEHTPAIbHBIE MOMEHTBI MTOPSIIKA § > 6.
KymynsaTHBIE K03 QUITHEHTHI CHMMETPHYHBIX pACTIPE/ICIICHU CBSI3aHbI C
[IEHTPATHbHBIMA MOMEHTAaMHU U3BECTHBIMU cOOTHoMIeHusiMH [ 10], Hanpumep,

Ya=M4-3, (7)
rac MS ZMS /Mé/z — HOpMHpOBaHHBIe L[eHTpa.HLHBIC MOMCHTHBI HOpﬂI[Ka S, KO-

Topbie it cmecu (1) ¢ yuetom (6) uMeroT B
_ dipg +dolig o )
’ (dipny, +d2H2,2)S/2

OmnpeznenyM KiIacc CHMMETPUYHBIX HErayCCOBCKUX PAcIpeieieHui ¢ Hy-
JIeBBIM KOA((HULIHMEHTOM IKCIEcca, KOTOPBIN SBISETCS MOJAMHOKECTBOM CMe-
celt pacnipenenenui (1).

Omnpenenenne 3. [Tycts y cmecu (1) cocrasnstonue F (x), F,(x) ABIsA0TCA
CUMMETPUYHBIMH (DYHKIMAMHU pacHpeieieHuss U ee KyMYJISSHTHbIE KO3 u-
HUCHTHI Y 4, YG OOAHOBPCMECHHO YAOBJICTBOPAIOT YCIOBUAM

Y4 =07, #0. (10)
Torna cmech (1) mpeacrasisieT cobol KJIacC CUMMETPUYHBIX HETayCCOBCKUX

pacripeniesieHuit ¢ HyJIeBbIM K03 duimentom skcrecca. [Ipu BeImoaHeHNN yc-
noBus vy, =0 gopmyia (8) ynporaercss 1 IpUHUMAET B

Yo =M 15 (11)
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[Tokakem, 4TO OINpENEICHHBIN TaKuM 00pa3oM KJIacc pacripeleieHuld He
spisgercs myctbiM. [loncrasmsis B (7) Beipakenue (9), nmocie npeoOpa3oBaHui
MoJTydaeM BhIpaKCHHE T HaXoKIeHus ko3 dummenta sxcriecca cmecu (1):

. Ky diKyy +doKy, +3ddy (s, —H2,2)2 (12)
4 =75 T 5
K% (dipy, +‘1'21112,2)2

1€ K — KYMYJISIHTBI CMECH; Ky |, Ky 5 — KYMYJISIHTBI €€ COCTABIISIOLIMUX.

[Ipoananusupyem Boipakenue (12), yauThiBasi, 40 KyMyJIAHTBI Ky 1, Ky o
MOTYT OBITh OTPULATENLHBIMU, MOJOKUTEIBHBIMU WM PaBHbIMH Hym0. Pac-
CMOTPUM TPH CITy4dasl.

1. Iyets k4 >0 K4, >0. Toraa npu r0OBIX 3HAYEHUSIX BECOBBIX KOI(-
(uimentos d,, d, cMecH U IUCTIEPCHSIX W, |, [, ) €€ COCTABIAIOUINUX ¥, >0 u
cMech (1) He BXOJUT B KJIaCC CHMMETPHUHBIX HETayCCOBCKUX PACIPEEICHUH ¢
HYJIEBBIM KO3 (UIIMEHTOM JKCIIecca.

2. ITycte cocraBistomue cmecu Fj(x) u F,(x) — LEHTpUpOBaHHbIE rayc-
COBCKHE (DYHKIMHM PACIPENENEHUS. C OJMHAKOBBIMH JIUCTIEPCHAMHE Ly 1= ) 5.
Torna cmecs (1) umeet rayccoBckoe pacnpezaeneHue, y koroporo vy, =0. Ecin
F|(x) n Fy(x) sBiasitoTcss GYHKIUMSAMU PAclpesieNICHNUs] BBIPOXKICHHBIX B HYJIE
CITy4alHbIX BEIMYHUH, TO Uy = My, = 0, K, 1= K, ,= 0 1 cMech (1) umeer BbI-
POXKIEHHOE pacIpeeieHue, y KOToporo KyMyssiHT k, =0. Takum oOpazom,
rayCCOBCKOE€ U BBIPOXKIEHHOE PaCHpeAeICHHUs SBISIIOTCA YaCTHBIMU CIIydasiMU
paccMaTpuBaeMoro Kijacca.

3. IlycTb KyMyJSIHTBI K, U K;, MMEIOT Pa3jdyHbIe 3HAKH, HAIPUMEp
K41 >0,aK,,<0.Tornanpu d; —>1y,—>v,;>0,anpud; >0 v, 7,,<0,
TIE Y41, V4o — KOIQPUIMEHTHI 9KCIIECCA COCTABISIOIMX cMecH. [ToaTomy, B
3aBUCHMOCTH OT 3HaueHHi koddduirenTa d,, 3HaueHus K03hPHULUCHTa IKC-
1ecca Y, CMECH MOTYT OBbITh OTPHIIATENIbHBIMU, IOJ0XKUTEIIbHBIMU WIIA PaB-
HBbIMU HYJ10. B 3TOM ciiyuae cmech (1) BXOJUT B KJlacC CHMMETPHUYHBIX HETayc-
COBCKHX pacIpe/IelIeHH ¢ HyJIeBBIM KO3 PHUIIMEHTOM dKCIecca.

Taxum 06pa3zom, orpe/iesieH HellyCTOM KJIaCC CUMMETPUYHBIX HErayCCOBC-
KHUX pacIpeeseHuii ¢ HyJeBbIM KO3 (HUIIMEHTOM 3KCIiecca, KOTOPBIN 103BO-
JseT mony4ath GyHKIMH pacnpeaencHus F(x) TUCKPETHBIX, HENPEPHIBHBIX U
CMEIIaHHBIX CIyYalHbIX BEIUYUH.

B o6meit moctaHoBKe 3a7aua HaX0XKACHUS (YHKINN pacTpe/ieIeHus CHM-
METPUYHBIX HETayCCOBCKUX PACHPEICICHUI C HYJIEBBIM KO3()(OUITMEHTOM DKC-
11ecca 3aKJII04YaeTcs B onpeaeseHuu GyHkuuil pacnpenenenus F(x), Fr(x) u
BECOBBIX KOI(PPUIUEHTOB d |, d, cMecH (1), KoTopble 00eCIIEUNBAOT BHINOIHE-
Hue ycioBuii (10).

PaccMmoTpuM npumepsl HOCTPOEHUS MOJIeNIel CHMMETPUYHBIX HErayCCOBC-
KHUX pacrpe/ielieHuil C HyJIeBbIM KO PHUIHEHTOM dKcuecca. [t KOHKpeTH3a-
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LUM 33]]a41 Ha OCHOBaHUU (opmyibl (12) 3anumieM ypaBHeHue y, =0 B sBHOM
BHJIE:
Ky =diKy +dyky 5 +3ddy (1)~ ) =0. (13)

Bynem cuurath 3a/laHHBIMA KYMYJISIHTBI K 4 1, Ky ¥ JIACIIEPCHH [, |, L, 5 COC-

taBisromux cMmecu (1). Toraa 3agaua 3aKkitoyaercst B ONPEIEICHUN TaKUX 3Ha-

4eHUH BECOBBIX KOI(GHULUUEHTOB d;, d,, IPU KOTOPBIX PELICHUE YPAaBHEHUS
(13) cymectByer.

Mopaeau Tuna 1. [Tycts qucnepcuu cocrapistomux cmecH (1) coBmamaror:

Wop = Hoo- (14)

B oTOM ciiy4ae nucnepeus CMECH [, = L, = I, 5, 8 ypaBHenue (13) npunumaer

Bun d Yy +d,y,,=0,0TKy1a nomydaeM GOpMyJIbl ISl HAXOXKICHHUS BECOBBIX
ko3P dunmeHToB d, u d,:
15
d, = Y4, d, = Tar (15)
Ya2 Va1 Va1 V42

U3 dpopmyn (15) cremyer, 4To B JaHHOM Cllyyae PEIICHHE €CTh BCET/a, €CIH
K09 GHUIMEHTBI SKCLECCA Y41, ¥4, COCTABISIONMX CMECH UMEIOT PA3INYHbIE
3HAKU.

Ipumep 1. ITycts y cmecu (2) p,(x)— IUIOTHOCTH BEPOATHOCTEH mapabo-
JMYECKOT0 paclpeneieHus, p,(X) — IUIOTHOCTb BEPOSITHOCTEH JIOTUCTHYEC-
koro pacrpeaenerus [ 19] (ta6m. 1). Ucnonb3ys ycnosue (14) u manabie Tabdm. 1,
MOJTy4aeM BBIPAXKEHHE, CBS3BIBAIOIIEE MAPAMETPhl d U 3 TUIOTHOCTEH BEpOsIT-
HOCTEH p,(X) U p,(Xx)cocTaBistommx cmecu: a =(5/ 3)% /.

Tabnuya 1
TTI0THOCTB BEPOATHOCTEH L{eHTpaIbHBIH MOMEHT K?K(g?:;gem
0, xé&(-a,al, 0, s —He4eTHOoe,
xX)= 2_ .2 1= s __
e 0.75% 3x ., xe(-a,al, ot L,S—quﬂoe, Yoy ==6/7
a (s+1)(s+3)
a>0
0, s —HEuYeTHoe,
0,258 n,,= s
p(x)=—7—, s27 [T o B
2 ch2(0,56x) 5 (2" -2)|B, |,s— ueTHoe, Yar=12
xe€(~0,0),3>0 te B, — smcna Bepuymum, B, =1/ 6
B,=-1/30;B,=1/42
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3amaeM 3HaueHHE =7 ¥ HAXOAWUM 3HAYCHHUS ITAPaAMETPOB CMECH pacmpe-
nenenus (tadu. 2). [loacrasiss B popmyiny (2) nanusie Tabn. 1 u 2, momyyaem
IUIOTHOCTH BEPOSITHOCTEH CUMMETPUYHOTO HErayCCOBCKOTO PacHpeeIeHus ¢
HYJIeBBIM K03((puLimeHTOM dKCIecca:

O;mﬂ, x€(~1,291:1291],
ch?(0, 5mx) (16)

0,1042n
ch?(0, 5mx)

p(x)=

0,3388-0,2033x% + , xe(—1,291;1,291].

Ha puc. 1, a, npeacraBnensl rpaduku IUIOTHOCTH BepositHOcTel (16)
(cTuTOITHAS JIMHMS) M TAYCCOBCKOTO PACTIPENIENICHUS C IUCTIepCHEit c’= u, =1/3
(IwTpuxoBast INHUSA).

Mopeau Tuna 2. Ilycts y coctaBiusiomux cmecu (1) qucnepeun py 4, Wy 5
pa3IUuHbL, a KyMYyJSHTBI K, U K4, UMEIOT Pa3JIM4YHbIE 3HAKU, B YACTHOCTH
K41 <0, K4, >0. TIpennonoknm, 4T0 KyMyJISAHTBI K4 | M K4, YHAOBIETBOPSIOT
YCIIOBUIO

Kg1 =~ g2 (17)
Jlnst BeIonHEeHUs1 yeinoBust (17) mapaMeTpbl COCTaBISIFOIUX CMECH HE MOTYT
OBITH BRIOPAHBI TPOU3BOJIBHO U JOJKHBI OBITH CBSI3aHBI ONPEICTICHHBIMHU COOT-
HomeHusmu. [lepenumem paBeHcTBo (17) B BUIE Yy, uil =Y, 2H§, 5, OTKYyJa
cieyeT (opMyJa, CBA3bIBAIOIIAS JUCIIEPCHH L5 |, Ly , U KOIDHHULUEHTBI KC-
LECCA Y4 1,7V 4, COCTABISIOIINX CMECH:

Ya1="V42 /M?, (18)
riae
M=y, /1y, (19)

Haiinem BecoBoil ko3 ¢unuent d, cMmecu, ucnonb3ys ypasHenue (13),
KOTOpoe Mipu yciioBuu (17) npuHuMaeT BU

2

Kyo(dy—dy)+3d dy(nyy —1y )" =0 (20)
Pa3znenuB neByto u npaByro gactu (20) Ha “5,2’ MoJTydaeM ypaBHEHHE

2
Tabnuya 2
3HaueHus IapamMeTpoB CMECHU
a d, d, Ko He Te
1,291 0,5833 0,4167 1/3 0,7437 5,0795
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p () -

0,6

0,4

0,2

Puc. 1

VYuursiBas, uto d, =1-d,, nocne npeodpazosanuii popmyisl (21) nomyyaem
ypaBHEHHE JJIs HaxoxeHus: ko3ddunmenra d,:

3d3(M —1)*= d,y[3(M =1)* +2y,, 1474, =O0. (22)
Pemenue ypaBHenus (22) umeer BUJ

Y42 Yazl,z (23)
3(M -1 9(M -1)*

40 205+

[poananusupyem dopmyiny (23). ITockonbky y,,>0 u pu 4>0, B>0

CIIpaBeJINBO HEPABEHCTBO A +5 > A* +B?, MpH JII0OBIX 3HaYEHUSIX K03 Pu-
LIUeHTa v , , >0u napamerpa M o0a KopHs, d él) nd 52) , TOJIOKUTENbHBI. OJIHAKO

KOPCHb d 52), COOTBCTCTBYIOH.II/Iﬁ 3HAKY IUIIOC IC€PEa KBaJApaTHBIM KOPHEM, HC-

00X0IMMO UCKITIOYHTD, TAK KaK OH BCEr/ia OOJIbIIE €IMHUIBI U HE MOXKET OBITh
BECOBBIM KO3 duimeHToM cMmecu. [loatomy pemeHuemM ypaBHeHus (22) siB-
J5IeTCsl €IMHCTBEHHBIN KOpEHb, d, =d él), KOTOpPBI COOTBETCTBYET 3HAKY MH-

HYC Ilepel KBaJpaTHBIM KOPHEM B BbIpaXeHUH (23).

Taxum 00pa3om, MpaKTUYECKask pearn3anus pacCCMOTPEHHOM MOJIEITN CMe-
cu (1) ¢ myneBbiM K03 (pHUIIIEHTOM dKCIIecca HE UMEET KaKUX-TMO0 OrpaHu-
YEHUM.

IIpumep 2. ITycts y cmecu (2) p,(x)— IIOTHOCTH BEPOSITHOCTEH mapado-
JMYECKOT0 paclpeneneHus, p,(Xx) — IUNIOTHOCTb BEPOSITHOCTEH JOTUCTUYEC-
Koro pacrpeneneaus (cMm. Tabn. 1). Ha ocHoBanuu dhopmynsl (18) u maHHBIX
Tabn. 1 naxonum M =(=y,, /74, )0’5 =14%. Hcnonw3ys 3HaYeHuE napaMmerpa
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M u bopmyny (19), momydaem BbIpaKeHUE, CBS3BIBAOIEE TApAMETPhI oL U 3
IUIOTHOCTEH BEpOATHOCTEH p,(X) U p,(X) COCTABIIAIOLUIMX CMECH:

a=(5/3)"14""n/p. (24)

3anaeM 3HaueHHE 3 =7 U, UCTIONb3Y4 AaHHbIe Ta0a. 1 u popmysl (6), (11),
(23) u (24), HaxoaMM 3HAYCHHS TTApaMETPOB cMecH pactpezeneHus (Tabm. 3).
[Toncrasmss B popmyiny (2) nannsie Tadu. 1 u 3, mosyyaem MmIOTHOCTb BEPOST-
HOCTEW CHMMETPUYHOTO HETAyCCOBCKOTO pacIpe/IeNIeH s C HyJIeBBIM Kod(hdu-
LUEHTOM JKcCIiecca:

O;lzﬂ, X & (—1,4043; 1,4043],

ch?(0,5mx) (25)
0,1224n

ch?(0,5mx)

p(x)=

0,2727-0,1383x2 + , x €(—1,4043;1,4043].

Ha puc. 1, 6, npencrasiensl rpaguKu ITIOTHOCTH BEPOSTHOCTEH (25) (cruton-
Hasl JIMHUS) M TayCCOBCKOTO pacHpeleNeHus ¢ Aucnepcuen o’= n, = 03645
(wTpuxoBast TUHUS).

Mopeau Tuna 3. [Tycts y coctaBistommx cmecu (1) mucnepenn py 1, 1y 5
Pa3INYHbL, a KyMYJISIHTBI K |, K4 , OTPHIIATEIIBHBI U YJIOBIETBOPSIOT YCIOBUIO

Kyq1= Ky (26)

OmnpenenuM cBsi3b MEXAY IapaMeTpaMi COCTaBIISIONINX CMECH, JJIsl YeTo nepe-
2 2

numeM Gopmyiy (26) B BUIE V4 5 =V 4oM5,, OTKYIA CleayeT (opmyia,

CBSI3BIBAIOIIAS IMCTIEPCUH [ |, [y o M KOODDUIMEHTBI Y 4 |, 4 ) COCTABIAIONINX

CMecH:

Y4,1=Y4,2/M2a (27)

rzae napametp M onpenensercs popmydoi (19).
Haiinem BecoBble KOI(pPUIUEHTH! d|, d, CMECH, HCHONb3Ysl A TOrO
ypaBHeHnue (13), kotopoe npu yciaoBuu (26) npuHUMAaET BUA

K40+ 3d,dy(1y — 11y 5)° =0, (28)

Paznenum neByro u mpaByro yacTH (28) Ha “5,2' VYuutsiBag, uto d, =1-d,,

Tabauya 3

3HavYCHUS apamMeTpoB CMECU

M a d, d, Mo Hao 1) Ko Ve

1,1832 | 1,4043 | 0,5105 | 0,4895 | 0,3944 173 0,3645 | 0,9090 | 3,7702
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NOJIy4aeM ypaBHEHUE JUId HaXOKAeHus Koapduuuenta d; cmecu (1):

di—d, ——42__q (29)
3(M—1)

Pemenne ypasaenus (29) umeer Buja

D =05+ (0254142 (30)
3(M-1)

[poananusupyem popmyiy (30). ITockonbky v, , € [-2,0), mucKpuMuHaHT
B (hopmyute (30) OymeT HEOTPUTIATSIIEHBIM IIPH BBHITTOJTHEHUH YCIOBHUS

025+—42 > 31)
3(M—1)

Pemas nepaBenctBo (31) oTHOCHTENBHO TTapaMeTpa M, HaXoAuM 00JIaCTH J0-
MYCTUMBIX 3HauU€HUI M Ipu 3aJJaHHBIX 3HAUEHHUAX KOI(D(DUIIUEHTA Y 4 ,:

0,5 0,5
M21+2(—Y43’2j M., M31—2(—Y“3’2j M., (32
rae M ;. v M, — TPaHUIBI JOIYCTUMBIX 3HaYEHUH napamerpa M.
N3 dopmya (32) crnenyer, uro rpanunst M, 1 M . CBA3aHBI COOTHO-

menuem M . + M . =2. Benmmunna M . MOKET IPUHUMATh OTPULATEIIb-
HbIE 3HAYEHHUs NIPU OMPEIENEHHBIX 3HAYEHUAX KOd(PUIIMEHTa IKCIEecea vy 5,
HANPUMED TIPH ¥4, =2 M . = 2,633, M, =—0,633. Ucnons3ys dopmyiy
(32), netpyHo mokasare, uro M, >0, eciu y 4, >—0,75. [lockonbky npume-
HEHMe rpaHuLbl M | MMeeT OrpaHUUYCHHMS, B IPAKTUYECKUX 3a/1a4ax Juis olpe-
JeJIeHUs napameTpa cmecu M 1enecooOpa3Ho UCNOIb30BaTh rpanuly M . U
COOTBETCTBYIOILEE HEPABEHCTBO (32).

Takum oOpa3om, pericHue ypaBHeHHS (29) cylIecTByeT HpH JIOOBIX 3a-
JIAHHBIX 3HAYEHUsX KodbduumenTa sKkcuecca vy, , €[-2,0), ecnu napamerp M
BbIOpaH W3 00JacTH JOMYCTHMBIX 3HAYCHHH, OINpPEeNICHHON HEepaBeHCTBOM
(32). YpaBuenue (29) umeet 1Ba KOpPHS, dl(l) u dl(z), eciu M >M 1 OJIMH
KopeHsb, d; =05, ecmu M =M .. .

[TpakTrueckoe nmoctpoenue cmecu (1) ¢ HyneBbIM KOI(HUIIMEHTOM SKC-
1[ecca B pacCMaTPUBAEMOM Cllydae LeJ1ecO00pa3HO BBIIOIHATE B TAKOH 1OCe-
JI0BATENILHOCTH. 3a/1aeM 3HaUYeHHE KOdpuumenTa sxereccay , , € [—2,0), coor-
BETCTBYIOIIEE KaKOMY-JIM0O U3BECTHOMY pacnpenencHuio F,(x). Borunciasem

min *
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Tabnuya 4
Yap M., miny, Yan M, miny,
-0,25 1,577 -0,10 -1,25 2,291 —-0,238
-0,50 1,817 —-0,152 -1,50 2,414 -0,257
-0,75 2,00 -0,188 -1,75 2,528 -0,274
-1,00 2,155 -0,215 -2,00 2,633 -0,288
Tabnuya 5
® . Koapdurment
YHKI U pacIpeACIICHUSL HeHTpaIII)HI)II/I MOMCHT sKCIIeCca
0, x<-1,
0,5p, xe(-1,0],
F(x)= P ( ] 0, s —HeyeTHoeE, 1
q+0,5p, xe(0,1], Wi = Yaa =—-3
P,S—4ETHOE. p
Lx>1
P.q>0 p+g=1
0, x<-a,
0, s —HEYCTHOE,
x+a
F,(x)=4——, xe(-a,al, Beo=9 o Ya0="12
2a ——,85 —YeTHoe.
Lx>a,a>0. s+1
Tabauya 6
3Ha'-ICHH$I TrapaMeTpoB CMECU
p q M a d, d, Mo Ha 0 2P He Ve
0,3571 0,6429 | 2,4495 | 0,6614 | 0,7442 | 0,2558 | 0,3571 | 0,1456 | 0,3137 | 0,2795 | -5,9461

BenmuuHy M .. 1o gopmyre (32) 1 HaXOIUM Ha OCHOBaHUM (27) 3HaueHUE
Ko dunmenTa sxcuecca:

- 2

miny,; =Yg,/ My, (33)

B tabmn. 4 npuBeneHs! 3HaueHus napamerpa M .. 1 KodddunmenTa sxcuecca
miny,,; A7 pa3siM4yHbIX 3Ha4eHWH Ko3(duIMeHTa sKcuecca v, , € [—2,0). Bbl-

OupaeMm 3HaueHHe ko3¢ (uIKeHTa 3Kkcecca v, € [miny,,,0) 1 COOTBETCTBEH-
HO — pacnpezaenenue F(x). Haxonum 3nauenue napamerpa M o popmyie

M=(y4,/74)" (34)
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Fx)r

Puc. 2

Beruncisem ko3 unuent d, no gopmyie (30) u xospduiuent d, =1-d,.
3aaeM oJIHy U3 AUCTICPCHH, L1, | WIH L, 5, ¥ HAXOUM BTOPYIO IUCIIEPCHIO, L) 5
(14,1), ucnonb3ys Gpopmyiy (19).

IIpumep 3. 3amagum dyHkuuu pacnpenenenus F(x) m F,(x) cocras-
astroux cMecH (Tabir. 5). ITo dopmyne (32) naxoaum Benuuuny M . =2,2649,
a mo popmyine (33) — 3nauenne kodpunuenTa skcuecca miny 4, =—0,2339.
Bribupaem 3uadenue v, =—0,2 u, ucnons3ys jannbie Tadiu. S u popmyisl (6),
(11), (19), (30) u (34), HaxoAMM 3HAYECHHSI TAPAMETPOB CMECH pacIpeaeICHIS
(tabmn. 6). IMoacrarusist B popmyay (1) manubie Ta0I. S U 6, MoTy4aeM GyHKITHIO
pacripeiesieH!s] CAMMETPUYHOTO HErayCCOBCKOTO PAcIpe/IeIeHUs ¢ HyJIEBbIM
K03 GuImeHToM 3Kciecca (puc. 2):

0, x<-1,

0,1328, x e(-1;,-0,661],

0,1935x +0,2607, x €(-0,661;0],
0,1935x +0,7392, x €(0;0661],
0,8672, x €(0,661;1],

1, x>1.

Fx)=

BriBoabI

Ha ocHoBe npe/y105KeHHON MaTeMaTHUECKON MO/IENN HECTI0KHO OCYILECTBIIATh
KOMIIBIOTEPHOE MOJIEIMPOBAHHE HETayCCOBCKHUX CIYyYalHBIX BEJIUYUH C CUM-
METPUYHBIMU PACTIPE/ICICHUSAMHI U HYJIEBBIMU K03 duimenramu v, UCHOIb-
3ysl U3BECTHBIE AITOPUTMbl MOJEIUPOBAHUS JUCKPETHBIX CMECeH pacrpene-
JICHUs1, pACCMOTPEHHbIE, Hanpumep, B padore [20].
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Hpe)IJ'IO)KCHHBIC MOJICJIN JarOT BO3MOXXHOCTDb Ha OTaIlC NPOCKTUPOBAHUA TEX-

HUYECKHUX CHCTEM CpaBHUBATH Y(H(HEKTUBHOCTH pa3pabaThiBaEMBbIX METOJIOB 00pa-
OOTKM pa3aMYHbIX CUTHAJIOB, Y KOTOPBIX Y3 =Y 4 = 0, B TOM YHCIIE U rayCCOBCKHX.
HpaKTI/ILIGCKaSI HCHHOCTh NPECJIOKCHHBIX MO)IGJIeﬁ 3aKJIFOYAacCTCs B ITOBBIIIICHUN
JIOCTOBEPHOCTH PE3yJIbTATOB PEIICHHUs] TEXHUYECKUX 3a/1au TPHU UCTIONB30BAaHUI
9TUX MOJIeTIeH, a X 3((EKTUBHOCTh — B IMPOCTOTE peaTn3aliu.
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A.I Krasilnikov

CLASS OF NON-GAUSSIAN SYMMETRIC DISTRIBUTIONS
WITH ZERO COEFFICIENT OF KURTOSIS

A new class of symmetric non-Gaussian distributions with zero coefficient of kurtosis y, has
been determined on the basis of a family of two-component mixtures of distribution. Models of
three types of this class are constructed, examples of distributions are given. The obtained results
allow performing mathematical and computer modeling of non-Gaussian random variables with
symmetric distributions and zero coefficients of kurtosis y,,.

Keywords: symmetric distributions, cumulant coefficients, cumulant analysis, coefficient of
kurtosis, mixtures of distributions.

Ioctynuna 19.09.16;
nocie nopaborku 28.10.16

KPACHJIbBHUKOB Anexcanop Meanosuu, kano. gusz.-mam. Hayk, ooyenm, 8ed. Hayy. comp. Mn-ma
mexnuueckot mennogusuku HAH Yrpaunvi. B 1973 2. oxonuun Kueeckuii noiumexHuyueckuti uH-m.
Ob6nacme HayuHbIX UCCLE008AHUL — MAMEMAMUYECKUE MOOEU, 6EPOSIMHOCHIHbIE XAPAKMEPUCIUKU
U Memoobl CMamucmu4eckoll 00pabomru QryKmyayuoHHbIX CUSHALO08 6 CUCTNEMAX WLYMOGOU Ouaz-
HOCIUKU.
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