TunoBble 3aKOHbI pacnpeneneHus
0N n3y4eHnst OCHOBHbIX 3aKOHOB pacnpeaeneHns BepossTHOCTEN BBeAEM MOHATUNE

MHAUKaATOpa cnyvyamHoro coobIiTna A - 3To ANCKpPeTHaa cnyvyamHasa BenuumHa X,
KoTopasa paBHa 1 npu ocywecTBrieHUU cobbiTua A n 0 npu ocywecTeneHnun A:

r:LA
0,A

PS4 pacnpeneneHust BeposiTHOCTEN MHAMKATOpa Cry4anHoro coobITUS:

X =<

X, 0 1

7 i P

rne p - eposIMHOCMb ocyuiecmesieHus1 A; —
g =1-p - eeposimHoOCMb ocyuwiecmesieHus .
YncnoBble XxapaKTepUCTUKN NHAUKATOpPa Cry4aiHOro cobbITUS:

m, =p, D, =qp.




FeomeTpuueckoe pacnpeageneHue

MMmeeT JUCKpeTHadA cnyqa|7|Ha9| BennynHa X, ecriu oHa NMPUHNMaeT 3Ha4YeHus
...,0C C BEPOATHOCTAMM:

P(X=1)=pi=qp,
rae p - napamemp pacnipedeneHus (0 <p <1),g=1-p.

UncnoBble XxapakTEePUCTUKN FrEOMETPUYECKOrO pacnpeaeneHus:
m, =q p; D, =a/p*.

Ycnoeusi eo3HukHoeeHusi. [I[poeodumcsi psi0o 0OUHaKO8bIX He3a8UCUMbIX
onbIimoe 00 repe8o2o nosiesiIeHUs1 HeKomopoz2o cobbimusi A. CnyvatiHasi
eesiuqduHa X - 4ucsio npoeedeHHbIx 6e3ycrnewHsbIx onbimoe 00 nepso2o

0,1,

nosiesieHUs1 cobbimusi A 1

p=02 7

w— = (015

S— ) .|:|ﬁ

10



[peacraBbTe, Bbl OHpocaeTe MOHETY, BEPOSTHOCTb ycCrexa, Hanpumep, BbinageHus repba ectb p,
BEPOATHOCTb Heyfaun g = 1 — p.

[locunTaeM, CKONbKO pa3 BaM HY>XHO 6poCUTb MOHETY A0 MNOsIBMEeHMst nepBoro ycnexa (nepsoro
repba).

O603Ha4YMM 3Ty BENUYMHY Yepe3 v

OueBMAHO, 3TO CNyYyalHas BEIMYMHA.

3agaamMMcsl BONMPOCOM: KaKoe pacrpeneneHne MMeeT AaHHast CydYalHas BenmynHa?

OTBET NPOCT: CAyyaHasi BENWYMHA 71 UMEET [EOMETPUYECKOE pPacliipeqesicHne, 3aaBaeMoe

copmynom:
Plv=k)=p(1-p)*"
rne k= 1, 2...

B YacTHOCTW, BEPOATHOCTb TOro, YTO repd BbINAAET Ha NEPBOM LUAre paBHa P{-L,- — 1} —
BepoATHOCTbL TOro, 4To repb BbiNaAaeT BrepBble Ha BTOPOM Lare (a A0 TOro Bbinajana pelietka),

paBHa Fi1=21=pi(l—p) WTA.

[eoMeTpuyeckoe pacnpefeneHne SBASETCA YacTHbIM ClyyYaeM OTpuLATENbHOr0 BGUMHOMMANBHOMO
pacnpeaeneHus.

[eomeTpnyeckas c/iydaniHasa BETMYMHAa 06/184aET CBOMCTBOM OTCYTCTBUS TOC/TIEAENCTBUS. 3HAHNE O
TOM, 4TO Yy Bac He Obl/I0 YCriexa B TEYEHUE N TPEALIAYIUNX GPOCKOB, HUKaK HE B/IMSET HA
PacripefesieHmne OCTaBLIEroCs Y1C/1a 6POCKOB A0 M0SB/IEHNUS repba.



BbnHoMmnanbHoe pacnpenerieHmne

NMeEeT ONCKPETHas crnyvanHasa sennymHa X, ecsiu oHa npuHumaem 3Ha4dyeHus 0, 1, ...,
N co credyrouw,uMu 8eposimHocmsiMu
N | N1

p(X=i)=p = 1n—1) p'a’,

rae n, p - napamempsi pacnpedesneHuss (0<p<1),q=1-p.
UncnoBble xapakTepUCTUKn DMHOMUaNbLHOroO pacnpeneneHns:

m, = np; D, = ngp.

YcnoBusi BO3HUKHOBEHUS. rlpOBO/J,I/ITCFI N OOMHAKOBbLIX HE3AaBUCUMBbIX UCMbITAHUW, B
KaXOM U3 KOTOPbIX cobbiTne A nosBNsAETCS C BEPOATHOCTbLIO P. Cnyqathaﬂ BEIIMYNHaA
X - Yyncno onbITOB, B KOTOPbIX MPON30LSI0 cobbiTne A.



Ecnu ncnonb3oBaTb TONLKO Bymary 1 KanbKynsTtop, TO pacyeTbl No popmyrne
OMHOMMHaNBHOrO pacnpeneneHns, HECMOTPS1 Ha OTCYTCTBUE UHTErparnos, AatoTCs
OOBOSIbHO TSXKEnOo.

K npumepy 3HadeHne 100! — umeet bonee 150 3HakoB. BpydHyto paccuntaTtb Takoe
HEBO3MOXHO.

PaHblue, oa n cenyvac Toxe, Ana BblYUCNEHUS NOAOOHbIX BENMUYUH UCMONb30oBanm
NpUbMXKeHHbIE POPMYIbI.

B HacToAwmMn MOMEHT LenecoobpasHo ncnones3oBatk cneynansHoe 0O, Tnna MS
Excel. Takum obpasom, ntobon nonb3oBaTerb BMOSIHE MOXET BbIYUCIIUTL BEPOSATHOCTb
3Ha4yeHus BMHOMMArbHO pacnpenerieHHoN CrlydanHon BESTMYNHDI.

[Ona 3akpenneHns matepuana sagenctesyem Excel noka B kayectse 0ObIYHOIO
KanbKynaTopa, T.e. Npou3BeaeM noatarnHoe BblYncrieHne no popmyrie bMHomMmanbHOro
pacnpenenenud. Paccuutaem, Hanpumep, BePOoATHOCTb BbinageHnsa 50 opnos..
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A 5 c Kak BUOHO, NPOMEXYTOUHbIE
Ycnosue IHAUEHHE o
Kon-so Bpockos, n 100 pe3ynbratbl UMEKT TaKou MaCLUTa6,
Kon-80 ycnexos, k g YTO He MOMEeLLalTCA B SAYEWNKY, XOTS
BepoATHOCTE YCNEXA, 0,5
g YRR Be3de W  MWCMOMb3yTCs  NPOCTble
> |Pacuer 3naueHme  dopmyna dyHkumn Tnna: PAKTP (BbluMCreHME
n! 9,3326E+157 =DAKTP(B2)
o S oAiATE e —oAKTR(BS) dakropunana), CTEIMNEHb (Bo3seneHue
ci_ ™ yucna B CTENEHb), a TakkKe onepaTopbl
" k!(n—k)! _ . )
% St ety YMHOKGHUS W AeneHis,
P(B = k) = Ckp*q"™ 0,0796:=B9*B10*B11 POMO340K, BO BCSIKOM Crny4yaeH He
B obwiem B Excel npegycmotpeHa rotopas  FBIIAETCA KOMMNaKTHbIM, T.K.
byHKLMA AN BblYMCNEHMs BeposaTHocTer  3aA8UCTBOBAHO MHOTO AYEeK.
BnHoMManeHoro pacnpegenenmda. PyHKumA
HaabiBaeTcss BIHOMPACIT. Aprywerms gy Lo [

BMHOMPACT

Yucno_ycnexos |50
Ynono_mcnbiTanuil | 100
BepoaTHOCTE_ycnexa 0,5

HuTerpansHana 0

5| = 50

B 100

=G| = 0,5

| = nob
0,079589237

BozBpalaeT oTAeNEHOE 3HAYEHHE BMHOMMENEHO D patnpejeneH|A.

HHTErpanbHana norM4Yeckoe SHEYEHWE, ONPEdenAWES BME DYHKLIM: MHTErpansHasA
dyHKLMA pacnpeneneda (MCTIMHA) unm BecoBan ryHKLMA
pacnpeaeneHtA (NTOHE).

3Haqenune: 0,079589237

CnpaBka no 3ToW dyHKLM

Ok ] | OTMeHa




Ycnoeue

natemre... http://statanaliz.info/images/Metody/terver/

Kon-eo Opockos, n

100

Kon-eo ycnexos, k

5 Binom raspr 08.qgif

BepoATHOCTE yonexa, p

0,3 KTo-TO MOXeT CMpOCUTb, a HE NMOXO0Xe J1N

P(B = k) = Ckpqn®

S e R ssess T OMHOMMAanNbHOe pacnpeaeneHve Ha... la,

BepaatHOCTE

oveHb noxoxe. Ewe Myasp (B 1733 )

roBOpun, 4Tto BUHOMMarnbHoe
pacnpeaenenne npn 6onbLnX BbIDOpKax
NpubnNuxXaeTcst K HopMaribHOMY 3aKOHY (He
3Halo, KaK 3TO Torga Ha3sblBariocb), HO €ro
HUKTO He cnywan. Tonbko [aycc, a 3atem u
JTannac 4epe3 60-70 feT BHOBb OTKPbLISIN U
TWaTenbHO U3y4nunu HopMaribHOW 3aKOH
pacnpenernenna. Ha rpaduke Bbille
omecmmons ™ OTIKYHO BMAHO, YTO MAKCUM

BCTpeyvaeTcd 4oBosbHO YacTo. C nomMoLbto
Excel pacyeTbl NpoBOAATCS NEerko u
ObICTpO


http://statanaliz.info/images/Metody/terver/Binom_raspr_08.gif
http://statanaliz.info/images/Metody/terver/Binom_raspr_08.gif

PacnpepneneHue lNyaccoHa

MMeEeT OUCKPETHad crydyamHas BenudumHa X, ecnn oHa npuHUMaeT
3HayeHna 0, 1, ..., o

. _ al
CO CNeayoLLMMM BEPOATHOCTAMMU: oy _ —ai
p(X—|)—pi—-_|e |

Ycrioeusi B03HUKHOBEHUSI:
PacnpegneneHue NyaccoHa aBnsieTcs npeaeribHbiM cnyvyaem 6uHoMmnansHoro, Koraa
YUCIIO ONLITOB N Heo2paHU4YeHHO yeesiu4ueaemcs, a eposimHoOcmb p cobbimus A
8 0OHOM onbime cmpemumcs k 0, mak Yymo cywecmeyem npedoders

imnp=a
N—>00
pP—0

Cny4anHasa senunumnHa X - yucsio cobbimuli nyaccoHOBCKO20 NMOMOKa,
nocmynuewux e me4yeHue uHmepearsa t, npu4emM napamemp a = Ar,

20e A - UHMmeHcU8HOCMb NMOMOKa.



PaccmoTpuM BpEMEHHYIO OCb, Ha KOTOpon byaem oTMeyaTb MOMEHTHI
BO3HMKHOBEHUS ClyYyanHbIX COBbITUM (HanpuMep, 0TKasbl KOMMOHEHTOB B CITOXHOM
TEXHUYECKOM YCTPOUCTBE, 3adBKN Ha obCcnyXnsaHme u T.n.).

[TocnegoBaTenbHOCTb TAKMX MOMEHTOB Ha3blBAETCS MOMOKOM crlyHaliHbIX cO6bimudll.

[MoToK cnyyYanHbIX COObITUIN Ha3bIBAETCA cMayuOHapPHbIM, €CJiu YUucJio cobbimuld,
npuxodsiwuxcs Ha UHMepears 2, 8 obwem csy4yae He 3agucum om pPacriosIOKeHUs!
3mo20 y4acmka Ha epeMeHHOU ocu u ornpedesissemcsi moJibKO e20
ds1umesibHOCMbIO, M.e. cpeodHee Yucsio cobbimuli 8 eQUHUUe epeMeHU A
(UHMeHcu8HOCMb NMOMOKa) MOCMOSIHHO.



[TOTOK cnyyamHbIX COObLITUM Ha3blBAETCA OpAMHAPHLIM, €CNU
BEPOATHOCTb MonagaHnA B HEKOTOPbIN Yy4acCTOK
At oByx n 6onee crnyyvyamHblX COBbITUM 3HAYUTENBLHO MEHbLLE, YEM BEPOSTHOCTb

nonagaHua 1-ro codbiTuA.

B notoke oTcyTcTBYeT nocriefencTBue, ecrivi BEPOSATHOCTb nonagaHus cobbiTUA Ha
y4acTOK T HE 3aBMCUT OT TOro, CKOMbKO COOLITMI Mnornano Ha Apyrne yyacTKu, He
nepecekawwmecs C OaHHbIM.

[TOTOK crnyyamHbIX COObLITUM Ha3blBAETCHA MyaCCOHOBCKMM WK MPOCTENLLUNM, €CNU
OH SIBNFeTCA CTauMOHapHbIM, opAVHaApPHbLIM U 0e3 nocregencTBUS.



MYACCOH

[MpumeHaeTtca K: Excel 2016 Excel 2013 Excel 2010 Excel 2007

Bosepaluaet pacnpegenenue lNyaccoHa. OObl4YHOE NpUMeEHeHe pacrnpeneneHus
[TyaccoHa cocTouT B npeackasaHun KonmyecTBa COObITUIA, MPOUCXOOSLLNX 3a
ornpeneneHHoe BpeMs, Hanpumep KonmyectTsa MalluH, NOABIISAIOLLMXCSA Ha nnoLaan

3a OAHY MUHYTY. AprymenTsl yrKumm - 2 [ |
N¥YACCOH
X |3 | = 3
Cpegnee |2 E = 2
Huterpanwian | S| = nowe
= 0,180447044

BozEpalaeT pacnpeneneHie MyaccoHa.
MHTErpanbHan norMYECKOE SHAYEHWE, ONPEAENAKLLEE BUL DYHKLIAM:

MHTErpantHas QyHKLwA pacnpeaeneqia (MCTUHA) uma
BecoBaA fyHKLMA pacnpenensHda (NOHhL),

3Ha4enwe: 0, 1304470494

-

AprymeHTsl $yHKLWK @Iér [ Ok ] | OTMeHa
MYACCOH
X 3 f| = 3
Cpegnee 2 | = 2
HuTterpanshias |1 ﬁ = WMCTHHA
= 0,85712346

BosBpallasT pacmpeneneHme MyaccoHa,
HHTEerpansHaa norMYECKOE SHAYEHWE, ONPEASNALLEE BUA DyHKLIM:

WHTErpaneHas QyHkA pacnpeaeneqina (MCTIAHAY mma
BECOEAA PyHKLMA pacnpenensHuA (NOHhL],

3Hau4enwe: 0,85712346

Crnpagka No 3ToM dyHKLIAK 4 ] | CTMEHE




X  ObsasatenbHbin. KonnyecTtBo cobbITUN.
CpeaHee Obsa3atenbHbin. OXxXnaaemoe YNCOBOE 3HAYEHNE.
UHTerpanbHaa ObGa3aTenbHbIN.

Jlornyeckoe 3HayeHue, onpepenstoulee dopmy BO3BpalLlaemMoro pacnpegeneHus
BepoATHOCTEN. Ecnu aprymeHT "wmHTerpanbHas" wnmeeTr 3HadeHne WCTUHA, TO
doyHkuma NMYACCOH BosBpaulaeT nHTerpansbHoe pacnpeneneHue yaccoHa, To ecTb
BEPOSATHOCTb TOr0, YTO YMCIIO CNy4YanHbIX COBLITUIN OKaXXeTcsa B AmanasoHe oT 0 Ao X
BKMOUUTENbHO. Ecnn 3ToT aprymeHT umeeT 3HadeHue JIOXKb, To Bo3Bpallaetcs
BecoBasd yHKUMA pacnpegeneHns [lyaccoHa, TO eCTb BEpPOATHOCTb TOYHOrO
PaBEHCTBA YKcna Npon3oLleaLllnx cobbITUN 3HAYEHUIO X.



PaBHOMepHOe pacnpepneneHue
MMEeET HenpepbiBHaAsA cryvyanHas BenuduHa X, ecnun ee MiOoTHOCTb BEPOATHOCTU B
HEKOTOPOM WHTepBarne [a; b] NOCTosiHHA, T.e. ecnu BCe 3Ha4YeHuda X B 3TOM
NHTEepBane paBHOBEPOATHbI:

0, X< a: [ 0,x<a
i,agxsb, F(X)ZJX;a,agxgb,
\b_a \b_a

f(X) =+

Hwuxe npuBeneH rpaduvk NNOTHOCTM PaBHOMEPHOIO pacnpeaenenus.




Uncnosble xapakTepuUCTUKMU paBHOMEPHO pacnpeneneHHon cry4yanHon BerIMYmnHGI:

2
a+b D (b—a)
«T Tyt kT
[Mpn HeobxoomMmocTn onpegeneHns napamMeTpos a u b no nssectHoiMm m,, D,
MCnonb3ytoT cneayoLime opmynbi: P BEm=)

Bo3BpalaeT pEEHOMENHD PACNPEAENEHHOE CNYHERHOE YMCN0 DonbWEE MK

E I — rr])( | G Jé pasHoe 0 1 mebluee 1 {MsMeHAETCA NpW NepecqHeTe),
X )

¥ AEHHOM DYHKLYM S0 YMEHTOE HET.

3HaueHue: [epeMeHHoE

b — mx — O-X \/é R . Tar—
Ycnoesusi B03HUKHOBEHUSI:
CnydyanHasga senununHa X - owubKu okpyasieHus1 npu o2paHU4YeHHoU pa3psaoHoU
cemke:
oKpyrneHue oo meHbLuero uenoro, X o [-1; 0], m, = - 0,5;
oKpyrneHve go bonbwero uenoro, X o [-0; 1], m, = 0,5;
oKkpyrrneHune go bnwkanwero uernoro, X o [- 0,5; 0,5], m, = 0, 20e 1 - eec mnadwe20
pa3spsioa.
CrniydanHaga senumymnHa X - moepewHocmb cHumbi8aHUs1 3Ha4eHUU ¢ aHasio2oeou
wkKasbl usmMmepumesbHoz2o npubopa, X o [- 0,5; 0,5], m, = 0, 20e 1- yeHa desneHus
WKarsbl.
[eHepaTopbl nNceBagocnyvanHbix BenmdunH, Hanpumep RANDOM, ecmpoeHHbIe 8 A3bIKU
rpo2pamMmupo8aHUsi 8bICOKO20 YPOBHSI.




Npeobpa3oBaHMe paBHOMEpPHO pacrnpeneneHHon criydanHou BesfIMYnHbI B HOPMasribHO
pacnpegeneHHyro

OTOT BOMPOC yXe AaBHO NogpobHO MU3ydeH, N Hanbonee LWNPOKOoe pacnpoCcTpaHeHne Nosyyunn MeTos
NONSAPHLIX KOOPAMHAT, npearioxeHHoln [xopaxkem bokcom, MepsnHom Mionnepom m [xopoxem
Mapcaneen B 1958 roay.

[1aHHbIM MEeTO NO3BONSET MOMYYMUTb Napy HE3AaBUCUMbIX HOPMasibHO pacnpeaerieHHbIX CrlydanHbIX
BENUYMH C MatemMaTndecknm oxungaHvem 0 u gucnepcmen 1 cnegyrowmm obpasom:

|—E Ins
El} = 1 - |—

N o)

|—Eln5
Z,=v- —

5

\

rae Z, n Z, — UCKOMble 3Ha4YeHns, s = U + V2, a U n v — paBHOMEPHO pacrpeerneHHble Ha oTpeske

(-1, 1) cny4YanHble BENUYUHLI, NOAODOPaHHbIE TakKMM 06pa3oM, YTOObI BbIMOMHAIOCH YCrOBUE
O<s<l1l.



JKcnoHeHUManbHoe pacnpeneneHue

UMW NokKasaTenbHoe pacnpegeneHne MMeeT HenpepbiBHas
crnyyamHasi BenuuuHa T, NPUHMMaLWasi TONMbKO MONOXUTENbHbIE
3HA4YeHUs, ecnn ee MNOTHOCTb BEePOSITHOCTU M (DYHKUUSA pacnpeneneHus

PaBHbI: - .
0,t<O 0,t <0
f(t):iﬂe_’lt,tZO, F(t)—<

roe A - napamemp pacripedeneHus (A > 0).
Huxe npuBeneHbl rpadpukn NIOTHOCTU M OYHKLMM SKCMOHEHLMANbHOro
pacrnpeaernieHms.

.

Jitha Fit) a

I

fJ

1- e t<0.



Uncrnosble xapakTepUCTUKM SKCNOHEHUMaNbHON Crly4anHon
BENMUYNHDI:

YcnoBusi BO3HMKHOBEHUSA. CriyqarHasa BenuuuHa T — MHTepBan BpeMeHW Mexay
OBYyMA cocegHUMWU COObITUSMM B MPOCTENLLEM WITN NMYaCCOHOBCKOM MOTOKe
CNny4YyamHbIX COObITUK, NpuUYeM napameTp pacnpeneneHmsa A — MIHTEHCUBHOCTL MOTOKaA.

-

AprymeHTal $yHKLWK | 7 &]1
IKCMPACT
X [1 Bl = 1
Nambpa |2 ﬁ = 32
HuTterpansias ﬁ = JNoHb
= 0,270670566
Bo3BPALLEET IKMOHEHUMENEHOE PaCMpeaeneHKe, r

AprymeHTsl dyHKLWK | ? &]
HHTEerpanbHan NorMHeckKoe SHIYEHWE, ONPedenALEs B

YHKLMIO: MHTEMPaNbHYID hyHKLIAD DA | SKemPACT
WMCTIMHA; dyHKLMKD NAOTHOCTH pacmpene

X 1 FRs| = 1
3Hauerme: 0,270670566 Nambpa |2 | = 2
=] _
Cnpaeka No 3ToM dyHKLIAK Ok Warerpanchan |1 Fie| = WCTHHA
. = (,8649664717

BosBpallaeT 3KNOHEHWAANEHOE PaCMpPeaeneH e,
HHTerpanoHana norv4ecKos SHEHEHWE, oNpedenAlLLESE BOSEPaALLaEM YD

DYHKLYAHD : MHTErPanEHYHD QYHKLAKD PAcNpedeneHinA, e
WCTIAHA; YHKLMKD NNOTHOCTH pacnpeneneHa

JHa4eHwe: 0,864604717

Crnpaeka No 3ToM dyHKLMK 0K ] | CTMEHa




PacnpeneneHue y (xu - KBagpar)

PaCCMOTpl/IM pacnpeneneHne HeEKOTOPbIX CﬂyqaﬁHbIX BEJIMHNH, MnpeacTtaBJTALLINX
beHKLI,I/II/I HOPMarJibHbIX BEJIU4NH, NCIMOJIb3yEMbIX B MaTeEMaTU4YEeCKON CTaTUCTUKE.

[ycTb cnyyanHas BenuyuHa Y, pacnpegeneHa no HOPpManbHOMY 3aKOHY .
2
Y e N(a,52).
O
pacnpegeneHa no HopManbHOMY 3aKOHY C NapaMeTpamMmu

MU)=0uoc(U)=1, UeN(0,1).

KBagpart Takon ctaHO4apTU30BaHHOM Clly4anHOW BESTUYUHDI

Torga cnyyanHas BenmynHa U

2

Ha3blBaeTCs Crny4avHOW BEeSIMYMHOWN 12 5 Y —a 5
(xu - keadpam) ¢ 0OHOU cmeneHbIo U — — Z
c80600kbI. o




PaccmoTpuM N He3aBUCUMBbIX CriyvanHbIX BenuuuH Y, Y,, ..., Y,, pacnpeneneHHbIxX
no HopmansbHoMy 3akoHy ¢ M(Y;,) = a v cpegHMMK KBagpaTUYeCKUMU
OTKIOHeHnaAMMU g;, i=1...n.

Ob6pasyeM OnNs KaxaouW M3 3TUX CIydanHbIX BenWYUH CTaHOapPTU30BaHHYH
CNny4yanHy BennynHy

:Yi_ai ,i :ﬁ.
oF

I
CymMMa KBagpaToB CTaHO4aPTU30BaHHbIX NEPEMEHHbIX

U.

2 2 2 2 Yl_ai
y =U;/+US+...+U = + .
O 0> On



Ha3blBAETCA Cry4yarHOM BENIMMUHON ¥° C N cmerneHsamMu ceo600sb!. [lnomHocmb
pacrnipedersieHus criy4auHoU eeslu4dUHbI X UMeem 8uo:

( 1 D—l _Zz
- (7°)2 e 2 eciu y° >0,
FGA) =1 22 ()

2

O,;(ZSO

e LT(P) = Oft Ple ot
0

eamma-gbyHKuuUs dunepa u sensgemcsi 06obleHnem noHatTna doaktopunana: (p)=(p-1)!
0151 UesibiX NoJsIOKUMesIbHbIX P .



NTak, pacnpegeneHne y? 3aBucUT OT O4HOro NapamMmeTpa h - Yncna creneHen ceoboapbl.
C Bo3pacTaHMeM n pacnpeferneHme x> npubnmkaetca K HopManbHOMY 3aKOHY
pacnpegenenus (npy n>30 pacnpeneneHne x> npakTuyeckn He oTNn4aeTcs OT
HOPMarsibHOro)

Ha npakTuke, kak npaBuno, ucnonbaytotcs He f (¥2 ) u F(y? ), a keaHmunu y? -
pacnpedeneHus 3> , ..

KeaHTunem 2, .., OTBE4aOLWNM 3ajaHHOMY YPOBHIO BEPOATHOCTU A, Ha3blBaeTCA Takoe
3HayeHue y? = y?, ,, NPV KOTOPOM MnoLaab 3alTPUXOBaHHOW KPUBOMUHENHON

Tpaneuumn (cMm. puc.5.) 6eina 6bl paBHa A.
fix) |

Vin X




PacnpeneneHue CtbloeHTa

PacnpenoeneHne CrblogeHTa (t—pacnpegeneHne) UWMEET BaXHOe 3HadeHune npu
CTaTUCTUYECKNX BbIYUCNEHUSIX, CBSA3AHHbIX C HOPManbHbIM 3aKOHOM, & MMEHHO Toraa,
Korga cpegHee  KBagpaTuUyeckoe  OTKIIOHEHME O HEU3BECTHO U NOAJIEXUT
onpeAaerieHUIo Nno onbITHbIM AaHHbLIM.

[yctb Y: Y, Y, ..., Y, — HE3aBUCUMbIE Cny4yauHble Berv4uHbl, UMeloLme
HopmManbHoe pacnpegerneHue ¢ napamerpamu M (Y)=M (Y;)=0 n

oy=0y=1,i=1,n. Y Y

CnyyainHas BenvynHa
1 1 5
N 5 EZ”
Ny,
1=1

ABNseTCs (QYHKUMEW HOPManbHO pacnpedeneHHbIX CryyYyanHbIX BENTUYNH U
Ha3blBaeTcst 6e3pasmepHon Apobbio CTbiogeHTa.




[1O0THOCTL pacnpeneneHns cnydamHon BenuynHel t Meet BuA;:

_n+l

f(t)=S(t,n=— 2 A+) 2 ~o<t<to,

rae N - YACIO craraeMblix B NOAKOPEHHOM BblpaxeHnn apobu CTblogeHTa.

3 doopmyrnbl BUOHO, YTO pacrnpenesieHme criydyanHou BennyumHbl t 3aBUCUT TOMNBLKO OT
OOHOro napameTpa - Yncra creneHen csoboabl N, paBHOro YNCIy criaraembix B
NOAKOPEHHOM BblpaxkeHun apobu CTtbiogeHTa ().

3BeCTHO, YTO MaremaTnyeckoe oXxmgaHve n gucnepcus cnydamHom

BENUYMHbI t COOTBETCTBEHHO pPaBHbI
n
n—



Ha puc.. nsobpaxeH rpapuk nrioTtHocTn pacnpeneneHus CtologeHTa npu
pasfnnYHbIX CTeneHsax cBobodbl. 3amevaem, 4YTO Mpu YBESIMYEHUN YMCna CTEMNEHEN
ceBoboadbl N OH npubnumxkaerca K Kpuson [aycca.

M &

B cTtatnuctmnyeckux pacyetrax MCrnosb3yrTcA
KBaHTUNU t-pacnpeneneHua t* .

3HayeHus keaHmMuseu Haxo0amcs u3
peweHuUsi ypaBHEHNS!:

P(‘t‘ >t) = ZT f (t)dt = oo.



C reoMeTpUYECKON TOYKN 3PEHUS, HAXOXOEHME KBAHTUNEN t.3aKIo4aeTca B TOM Bblbope
3HaYyeHna t = 1., npu KOMOpPOM CyMMapHaqa nnowanb 3aWTPUXOBAHHbLIX Ha puUC.
KPUBOMNUHENHBIX Tpaneunn 6bina Obl paBHa A.
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Ha puc. rpadwuyeckn npencraBreHO COOTHOLUEHME MeXay OCHOBHbIMW 3aKOHaMU
pacnpegeneHnamMmm BeposiTHOCTEN.
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ApryMeHTal fryHKLMKA

CTeOAPACT
X
Crenenn_cBoboab

XBOCTHI

SHaqeHwe: 0005304674

al

1

BozepawaeT t-pacnpeaeneHe CTEHOSHTA.

XBOCTHI 4MCN0 BOSEPALLEEMBEIN XEOCTOE DACNPEAeneHA (1 unm 2).

0,005304674

SHadveHuwe: 0,010609347

CNpaBKa No 3Tl dyHKLMK

CrpaBka Mo 3ToM dyHKLIAKM QK ] [ CTMeHa
L
F -
AprymenTsl yHKuMM @Iﬂj
CTeOOPACT

X |80 | = 60

Crenenn_ceobooml | 1 E = 1

XsocThl |2 ERz| = 2

= 0,010609347

BozepawaeT t-pacnpenensHie CTeHOOEHTE.

XBOCTBI 4WMCNO BOSEPAELLEEMEIN XEOCTOE pacnpensnsHKa (1 unm 2.

Ok ] [ OTMeHa




