Cny4yanHble BeJIMYUHDI

v CnydaiHas BennymHa

Cny4arnHoM Ha3blBakOT BENMYMHY, KOTOPas B pe3yfbTaTe UCMbITaHUS NpUMeT
OAHO M TONbKO O4HO BO3MOXHOE 3Ha4yeHWe, Hanepeg, He U3BECTHOE U
3aBuCsLLEE OT C/yYanHbIX MPUYMH, KOTOPbIE 3apaHee He MOTyT ObITb YYTEHbI.

PyHkumen pacnpegeneHns F(x) cny4YanHon BeNMYnHbI X Ha3blBaeTcs
BEPOSATHOCTb TOrO, YTO ClyYanHas BeNMYnHa NpUMET 3Ha4YeHne, MeHbLUEee X:

| F(z) =p(X < =z)

v CBoOMCTBa GYHKLUMM pacnpeneneHns

CnyuyaiiHble BENMUYUHbI

1.

0 < F(x) <1 OeAcTBUTENbHO, TaK KakK GYHKLMS pacnpeaeneHus
npefcTasnseT coboi BepOSATHOCTb, OHa MOXET NPUHUMATb TOSbKO Te
3HaYeHUs], KOTopble NPUHUMAET BEPOATHOCTb.

. DyHKUMA pacnpeneneHns ABnseTcs HeyobiBatoLen GyHKLMEN, TO eCTb

F(z2) > F(z1) npux2 > 1.

. B yacTtHOCTHK, ecnu BCce BO3MOXHbIE 3HaYeHUs X nexarT Ha MHTepBasne

la, b],T0 F(x) =0npux < au F(x) =1npux > b.
HencteutenoHo, X < a — cobblTne HEBO3MOXHoe, a X < b -
AOCTOBEpPHOE.

lim F(x) =0, lim F(x) =1.
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. BepodaTtHocTb TOro, 4to Cﬂy‘-IaVIHaFI Be/IM4YNHa npumMmeT 3Ha4eHne 13

wHTepsanala, b], paBHa pa3HOCTM 3HaUYEHUI GYHKLMM pacripeseneHus
Ha KOHUax MHTepBana:



pla < X < b)=F(b)-F(a).
v ﬂ,MCerTHaﬂ cnyuaﬂHaﬂ BeJINYNHa

o [IMCKpPETHOW Ha3blBalOT CNyYarHyo BEIMUYMHY, KOTOpas NpUHUMaeT
oTAeNbHble, N30/IMPOBaHHbIE BO3MOXHbIE 3HaYEHUSA C onpeaeneHHbIMU
BEPOSATHOCTAMMU. YNCNIO 3HAUYEHUIN OUCKPETHON BEMUYNHBI MOXET BbIThb
KOHEYHbIM M 6ECKOHEYHbIM.

e HenpepbIBHOW BENMYMHONM Ha3blBalOT CIyYalHYyO BeIMYMHY, KoTopas
MOXET NPMHUMaTb BCE 3HAaUYEHUSI U3 HEKOTOPOro KOHEYHOro UK
6eCKOHEeYHOro NpPoMexyTKa.

e 3aKoHOM pacrpefeneHus AUCKPETHOM CyYanHOM BeNNMYMHbI Ha3blBaloT
COOTBETCTBME MEXAY 3HAUYEHUSMU U UX BEPOATHOCTAMM.

e burHOMManbHbIM HasbIBaOT pacnpeaeneHme BeposiTHOCTEN,
onpegensaemoe ¢opmynon bepHynnu

(p+aq)y=Cip* +Ci~p"~*q+ ... +Cip*q"* 4 ... +Cog",

n—1 ... k R

X n
P p* np*-ig ... Cﬁpkqn—k Y

e 3aKkoH pacrnpepgeneHus [NyaccoHa BepOATHOCTEN MaCCOBbIX (N BENMKO) U
peakunx( p mano) cobbiTuN.

P, (k) = Me=*/k!

roe A = n * p, a K KoNM4yecTBO pas, Korga cobbiTve HacTynuT
¥ [Mpumepbl BENUYNH
1. Yncno nonagaHui B MuweHb npu BoicTpenax (0....n)
2. KonnuecTBo BbiNaBLUMX OPJIOB Npu nh 6pockoB MoHeTKK (0....n)

3. Yncno oykoB, BbINaBLIMX NPU BpocaHuKn urpanbHon kocTtu(1,2,3,4,5,6)

Cny4yaiiHble BeNNYUNHbI



¥ ABCONOTHO HenpepbiBHadA cnyqaﬁHaﬂ BeJIMYNHA

ABCOMOTHO HeNnpepbiBHas cny4vanHasa BennunHa, B oTandmne ot
ANCKPETHOWN CNy4YanHOWN BESTMUYMHbBI, MOXET NPUHATL Ntoboe
LENCTBUTENbHOE 3HAYEHME U3 HEKOTOPOro NPOMEXYTKa HEHYNTEBOM
ONVHBI.

PyHKUMA pacrpenenenns 3agaeTcsl TOYHO TaK Xe Kak Uy ANCKPETHON
CNy4YanHOW BENNYMHDI

DyHKUMA NNOTHOCTY pacnpepenieHuns npeactasnseT cob6om NPon3BoaHYHo
GYHKLMKN pacnpeaeneHus

Flx)=F(x)

v CBoKcTBa GYHKLMM NIOTHOCTU

1. MNnoTHOCTb pacnpeneneHnda HeoTpuuaTtesibHadA (I)YHKLI,VIH, TO €CTb

| Ve € (—oo;00)f(z) > 0.
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. 7_f(;n)d;n =1

2. e

¥ [Mpumepbl

1. PocT yenoBeka
2. OunameTp pgetanu, o6TaymBaemMon 4o 3agaHHOro pasmepa

3. NanbHoCTb noneta cHapsga

¥ YucnoBble XapaKTEPUCTUKN ClTyHaNHOW BENNYUNHDI

¥ MaTtemaTnyeckoe oXxungaHue

CnyuyaiiHble BENMUYUHbI



MaTeMaTU4yecKUM OXnaaHuem GUCKPETHON CnyyYaHoN BENUUYUHBI
Ha3blBalOT CYMMY NMPOU3BEAEHUIN BCEX €€ BO3MOXHbIX 3HaUYEHUI Ha KX
BEPOATHOCTM.

MaTemaTnyeckoe oXxugaHume yucna NOSsIB/IEHUM COObITUA B OoAHOM
ncnblTaHNN PaBHO BEPOATHOCTU 3TOIO cobbITnA

MaTemaTnyeckoe oxuaaHue npubmKeHHO paBHO cpegHeMY
apupmMeTnYeckomMy HabnogaeMblx 3HaYEHUM CNyYanHON BENUYMHDI

CBouncTtBa

1. MaTemaTM4ecKoe 0XuaaH1e NoCcTOSHHOM BEMNYMNHBI PABHO CaMoil
noctosHHon M (C') = C (pok. cTp 78)

2. NOCTOAHHBIN MHOXUTENb MOXHO BbIHOCUTb 3a 3HaK
mMaTemaTuyeckoro oxuganus M(CX) = CM(X)

3. MaTtematuyeckoe oxugaHue npounsseaeHnd oByx He3aBUCUMBbIX
cnyqaﬁHux BeJIMYNH paBHO Npon3BeaeHNO X MaTeMaTUHECKNX

oxupganun M(XY) = M(X) « M(Y)

4. MaTemaTnyeckoe oXuaaHue CyMMbl ABYX CNyYanHbIX BETUUYUH
paBHO CyMMe MaTeMaTuyecKux oxuaaHui cnaraembix M (X +

Y) = M(X)+ M(Y)

« Matematuueckoe oxuganue M (X)) uucna nposieneHuin cobbitus A B n

HE3aBUCHMMbIX UCTbITAHWSAX PaBHO NPOU3BEAEHMNIO YMCa UCTMbITAHUI Ha
BEPOSITHOCTb MOsIBEHUst COBbLITUSA B KaxaoM ucnbitaHun M (X) = np

v [dvucnepcua

CnyuyaiiHble BENMUYUHbI

o OTK/IOHEHMEM Ha3bIBAOT PA3HOCTb MEXAY CNydyalHON BEIMUMHOM U ee

MaTeMaTU4eCKUM OXX1UOgaHUAM.

MaTemaTnyeckoe oxuaaHne oTKIIOHeHWst paBHO 0 MX —
M(X)] =0

duncnepcnen QUCKPETHN CryYanHOM BENTMYNHBI Ha3blBakOT
MaTeMaTnyeckoe OXngaHue KBagpaTta OTK/IOHEHUS ClyYanHOM

BeJIMYNHDbI OT €e MaTeMaTU4eCKOoro o>XxmgaHuna
D(X) = M[X — M(X)P?



. ,D,VICI'IepCVIFl paBHa Pa3HOCTU MeXOY MaTeMaTU4eCKUM OXXUOaHUEM

KBafpaTa CllyyaiHoN BennumHbl X 1 KBagpaToM ee MaTeMaTuyecKoro
OXUAAHUS D(X) = M(X?) - [M(X)?

v CBouncTBa

1. Jucnepcus NOCTOAHHOM BeNnUYMHbl C paBHa Hynto

2. NOCTOAAHHBIN MHOXUTENIb MOXHO BbIHOCUTb 3a 3HaK aucnepcun,
BO3BOAA €ro B KBagpart

| D(CX)=C?D(X)

3. [nucnepcus CyMMbl ABYX HE3ABUCUMBbIX C/lyYalHbIX BEIMUYMH paBHa
CyMMe OMCNepCUin 3TUX BENTUYMH

| D(X+Y)=D(X)+ D(Y)

4. Oucnepcus pa3HOCTU ABYX HE3aBUCUMbIX CIlyYalHbIX BETMYNH
paBHa CyMMe UX AnCnepcun

| D(X-Y)=D(X)+D()

° ,D,VICI'IepCVIFl ymucna nosBAeHum codbbiTMa A B N HE3aBUCUMBbIX
NCNbITaHNUAX, B Ka>XX[OM N3 KOTOPbIX BEPOATHOCTb P NoABEHNA
cobbITUA NOCTOAHHA, paBHa npon3segeHnto Yncria NCMNbITAHUM Ha
BEPOATHOCTU NoABIEHNA N HENOABNEHUA cobbITUA B OAHOM UCHbITaHUN
D(X) = npq

¥ Mopa

e Mopa 3T0 YMcnoBas XxapakKTepucTuKa ClydyanHoM Be/TMUYNHbI, paBHas
3HaYeHuro( crnyvyanHom BennYmHbI) ¢ Hanbosblle BEPOATHOCTbIO

¥ MegwnaHa

CnyuyaiiHble BENMUYUHbI



e MepanaHou cnyvyanHom BennYmHbl X Ha3blBaeTCsl TaKoe ee 3HauYeHue,

OTHOCUTENbHO KOTOPOro PaBHOBEPOATHO NMOMyyYeHne 605bLIero 1
MEHbLLEro 3Ha4YeHnsa 3Ton Cny4amHoOn BENNYNHBDI

| P(X <MD)=P(X > MD)

v AccumeTtpus

o AccUMETPUA CNyYalHON BENIUYUHBI - BENIMYMHA, XapaKTepuaytoLwas

cTerneHb acCUMMeETpUn pacnpepgeneHnd oTHOCUTENIbHO
MaTeMaTn4eCKoro oXXxmnaaHuma

CpepHee KBagpaTnyeckoe OTKIOHEHE OUCKPETHOM CNyYanHomn
BEIMYMHbI, OHO Xe CTaHZapPTHOE OTKNOHEHWNE UK cpepHee
KBafpaTU4YHOE OTKIIOHEHME €CTb KOPEeHb KBagpaTHbIM U3 ANCNEPCUM:

| o(X) = vD(X)

KoapduumeHT acuMmmeTpum AUCKPETHOW ClyYanHOW BENUYMHDI
BbluMcnsieTcs no popmyrne:

As(X) = [(z1M(X))3pl + (z2M(X))3p2 +
oo + (@nM(X))3pn] /o3
Ecnn KoapdnUMEHT acuMMeTpPumn oTpuuaTeneH, To nnbo 6onbLuas

YyacTb 3HAYEHUW CyYanHOW BESTIMUYMHBI, TMOO MOga HaxoaAaTCs feBee
MaTeMaTUUYECKOro oXxuaanus, n HaobopoT, ecnm As(X)>0, To npaBee.

¥ JKcuecc

CnyuyaiiHble BENMUYUHbI

e OkKcuecc cryyanHon sennymHel EX(X) - BenMumnHa, xapaktepuaytowlas

cTerneHb OCTPOBEPLUMHHOCTU U NNTOCKOBEPLLUNHHOCTHU
pacnpeneneHnd, 1.e. CterneHb Tak Ha3biIBaeMOro «Bblinaga».

o KoadppuumeHT akcLecca OUCKPETHOM CyYanHOM BETUYNHDI

BbluMCNsEeTCA No popmyne:



Ezx(X) = [(z1M(X))4pl + (z2M(X))4p2 +
oo + (@nM(X))4pn] /o4 — 3

NCTOYHUKMU

o https://studfile.net/preview/434563/page:7/

o https://neerc.ifmo.ru/wiki/index.php?title=AnckpeTHas_cny4YanHasa_BenndunHa

 http://mathprofi.ru/nepreryvnaya_sluchaynaya_velichina.html

o https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9c5e-
50bd1a519738/biderman_nsv.pdf

o http://cyclowiki.org/wiki/Moaa_pUCKRETHOW_ClyYanHOW_BEennYumHbl

o https://studfile.net/preview/6008923/

e ['MypmaH 64-

CnyuyaiiHble BENMUYUHbI


https://studfile.net/preview/434563/page:7/
https://neerc.ifmo.ru/wiki/index.php?title=%D0%94%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%B0%D1%8F_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%B0%D1%8F_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D0%B0
http://mathprofi.ru/nepreryvnaya_sluchaynaya_velichina.html
https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9c5e-50bd1a519738/biderman_nsv.pdf
https://pnu.edu.ru/media/filer_public/5b/e6/5be6e8bd-ca3d-4560-9c5e-50bd1a519738/biderman_nsv.pdf
http://cyclowiki.org/wiki/%D0%9C%D0%BE%D0%B4%D0%B0_%D0%B4%D0%B8%D1%81%D0%BA%D1%80%D0%B5%D1%82%D0%BD%D0%BE%D0%B9_%D1%81%D0%BB%D1%83%D1%87%D0%B0%D0%B9%D0%BD%D0%BE%D0%B9_%D0%B2%D0%B5%D0%BB%D0%B8%D1%87%D0%B8%D0%BD%D1%8B
https://studfile.net/preview/6008923/

