C/TYYAUNHBIE
[MPOLIECCHI.
OBLUME OMPEAENEHUSA



CNTYYAUHbIE MPOLECCHI.
OBLWWME OMPEAENEHUS

Cny4yanHbin npouecc X(t) — dyHKUNS Hecryd4anHoro aprymeHTa t (BpemeHn),
cevyeHne KOTopou ABnaeTcs criy4yanHou BeriMy4nHom

Peanusauusa CI1 X(t) - Hecny4yanHas dyHKUns X(t), B KOTOPYHO NpeBpaLllaeTcd
CTl1 B pe3ynbraTe onbiTa

100

Peanuzanmuy cnygafHoro OpoLecca

AHCaMOnNb — COBOKYMHOCTb BCEX BO3MOXHbIX peanunsauuin Cl1

Cny4yanHbIn npouecc — COBOKYMNHOCTb BCEX BO3MOXHbIX pearnmsaunm BMecTe C
COOTBETCTBYIOLLMM pacripefeneHnem BeposiTHOCTEN NOSABNEHUS 3TUX peanusaunm
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OYHKUNA PACHPEAENEHNA U TIJIOTHOCTD
PACMNPEAOENEHNA BEPOATHOCTEN CITYHANHOIO
[MPOLECCA

OpgHomepHasa dyHkuma pacnpeaenexuns (OP) CIT:
F (4 t) =POX (1) < x)

OpHomMepHasa NNoTHOCTb pacrnpenernenna sepoatHocten (MNPB) CIT.
(i ) =Pk b)

0%y

OgHomepHasa oyHKLUMA paBHOMEPHOro 1

pacnpenenexHus CrI1: 08|
0, x1 <a,

F (e ty) = 42— % <xi<b .

X1, - ) a=x 4

1\, 1 bh—a 1 0
1, x4 =b. 02|

OpgHoMepHasd NNOTHOCTbL paBHOMEPHOIo .,
pacnpegenennsa sepositTHocten CI1:

1
— <x.<bh -
wy(x1;t1) = {b —a =X

0, x1<a, x;>b o1
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OYHKUNA PACHPEAENEHNA U TIJIOTHOCTD
PACMNPEAOENEHNA BEPOATHOCTEN CITYHANHOIO
[MPOLECCA

OpgHomepHasa yHKUumMa HopManbHoro pacnpegenenmsa (OP) CI1.
X

(x;t) = ( ! x) d(x) = —1 p(—tz) dt doyH nn
F,(x+; () X) = ex - kumsa Jlannaca
1\A1, 41 ) ,—2 YHKL,

OgHomepHagda NNoTHOCTbL HOpMarnbHOro pacnpeaeneHust sepositHocten (IMNPB) CIT:

_ 2
wq(xq;t1) = . exp (‘ (5 — ) )

NZDN 2D,

[1PB OP
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OYHKUNA PACHPEAENEHNA U TIJIOTHOCTD
PACMNPEAOENEHNA BEPOATHOCTEN CITYHANHOIO
[MPOLECCA

[MPB nponssonbHOro nopsgka .
W (X, ey X5 T, oo 1)

AkBuBaneHTHbIe Cl1 - npouecchl, Y KOTOpbIX Bce KoHe4YHoMepHble NPB coBnagatoT

OuckpeTHbIN OenbIN WyM - criydanHas nocrneaoBaTenbHOCTb C HE3aBUCUMbIMU
CEYEHUSIMM

Wi, (Xg, «eny L) —le(x t:)
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OYHKUNA PACHPEAENEHNA U TIJIOTHOCTD
PACMNPEAOENEHNA BEPOATHOCTEN CITYHANHOIO

[MPOLIECCA

X(7) X(7)
%ﬁﬁf}(\ ] | J:F
0 e
XQ&Y t Kjﬂ}‘\ t
[BymepHasi OP: F2 (Xl, Xo, t11t2) =P(X () <x; X(t,)<X,)
. 0°F, (X5, Xo: 1,1
Reywepras PB: -~ Wo (Xq, Xp; t,1)) = Z(a;ai =
Cll HasbiBaeTCA MapPKOBCKUM, ecnn ans mobbiX n I\1/IOI\%eHTOB BpemeHun [1PB
nocnegHero 3HayeHuna X(t,) nNpu PUKCUpPOBaHHbIX 3HadeHuax X(t;) ... X(t,,)

3aBUCUT TOMbKO OT npeablayuiero 3HaveHna X(t, ;) :

w1 (O, E X1, s X 15t v, Enmg) = Wy O, Bl -1, th—1), nz=2,

Wy (X1, X5 ti—1, t;)
wy (X;-1,ti—1)

wy (g, tilxi—q, tioq) =
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MOMEHTHDbDIE
OYHKUNWN CIT
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TEOPUSA BEPOATHOCTEN. HAYAJIbHbIE W
LEHTPAJIbHBIE MOMEHTbI

HavyanbHble MOMEHTbI:

m = M| X*

= | x<w (x)dx

m = M| x*|= _Znixik P
-

Ll,eHTpaJ'IbeIe MOMEHTDbI. X — X — ml

] _ N -
w =M [X—mljk =M (X] :_j (x—my)" wy (x)dx

=1

u, =M ijk} :Zn:(X—mD:( Pi
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TEOPUSA BEPOATHOCTEN. HAYAJIbHbIE W
LEHTPAJIbHBIE MOMEHTbI

CMellaHHble HaYarnbHble
MOMEHTbI.

o0 0O

M, =M [Xl - X } = j j X1 Xp Wa (X1, Xp)dx dX;

—00 —00

CmMellaHHble LHEeHTpPalIbHbl€ MOMEHTHLI.

by =M {Xl‘ XZ}

= j J (X =My ) (X =My ) Wy (X, Xp)dXqdXo

—00 —00
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MATEMATUYHECKOE
OXMOAHWE CIT

Matemartnyeckoe oxugaHue (MO) CI1 - HecnydanHaa pyHKuma m,(t), koTopasa npu
nobom 3HadeHnn aprymeHTa pasHa MO cooTseTcTBytowero cedenma Crll

ml,x(t) =M, (t) =M [X (t)]

MO — “cpegHsas” yHKUMA, BOKPYr KOTOpown npoucxoanT pasbpoc peanunsauumn Cl1

© Ipy3smaH U.C. CTtatuctmndeckas paaunotexHuka, HITY, 2012




CTATHNCTNYECKHUE
XAPAKTEPUCTHVKIM

M, = 40 i, =120 M, = 200




CBOWCTBA MO CIN

my  (t) =m, (t) = M[X(1)]
1. M[o(t)] = (1) 2. M[o(t) + X ()] = d(t) + m, (t)
3. M[o(t) X(O)]=p(t)m, (t) 4. MIX(E)+Y(O)]=m,(t)+my(t)
5. Onsa HezaBucumbIx CI: MIX ()Y (©)] =m, (t) - m, (t)

HayanbHasi MOMeHTHasi oyHKLMSI BTOPOTO MOPSAKa : my (€)= M(X (t))z]

NMPUMEP

Hantn MO CI1 X(t)=Ucos(5t), rae U — cny4yanHasa BennymHa, paBHOMEPHO
pacrnpenerneHHas Ha nHtepsarne [1,5]

m, (t) = M[X (t)] =MJ[U cos(5t)]= M [U ]M [cos(5t)] = 3cos(5t)
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LEHTPUPOBAHHbIN CI.
OVNCITEPCUA CTl

LleHTpupoBaHHbii CM: X (t) =X (t) —m, (t) 1. M [x (t)]=0
2. NMpubasnenune k CI HecnyyanHon doyHKUMK He nameHsaet LICIT:

Y()= X[ +o(t) =Yt)=Xt)

3. YO=0MX(M) =Y (t)=t)X ()

HOncnepcusa CI1: °
D, (t) = D[X (t)] = M[(X (t))°]

D, (t) = MI(X (t) —m, (1))*]= M, (t) —m (1)

CpeaHekBagpaTn4ecKoe OTKNOHEHUE: o, (t) = /D, (1)
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CTATHNCTNYECKHUE
XAPAKTEPUCTHVKIM

n =120 =57




OVNCIEPCUA CIT

¥(e) ()

N

D1 Dy (1)
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CBOWCTBA ANCNEPCUN

i, D[o(t)]=0
2. DOMX(®]= ¢*(t)D[X ()] = °(t)Dy (1)
3. D[o(t) + X ()] =D, (t)

Onsa HCI
4 D[X(t)xY(t)] =DIX(®)]+DLY ()] =Dy(t)+Dy(t)

5. DIX(1)-Y(®)]=my, ()M, (t) —mg (t)m; ()

Npumep

Hantn ancnepcuio cnyyarHoro npouecca X(t)=Ucos(5t)+t2, rae U — cny4yanHas
BENMYnHa, paBHOMEPHO pacnpeaeneHHasa Ha uHTepsane [1,5]

DIX (t)] = D[U cos(5t) +t?] = D[U](cos(5t))? =5 (cos(5t))’
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KOBAPUALUNOHHAA OYHKLUWA
CJTYHAMHOT' O MNMPOLECCA

y@) x@)

X(£),Y(f)




KOBAPNALUMNOHHAA
(ABTOKOBAPNALUMOHHAA) ©oYHKUNA CI1

KoBapunauunoHHaga (aBTokoBapuaunoHHas) pyHkums Cr.

Ky (tg, 1) = MICX (1) My (t))(X (t) ~ My (t)]

=M[X(tg) X(t2)]
KoppensunoHHasa (aBTokoppensuynoHHas) pyHkuma Cr.

By (t1,t2) = M[X (t) X (t2)]

CBs3b MeXay KOppensLuMoHHON U KOBapUaLMOHHON OYHKLMAMMU:

Kx(t1,t2) = By (Ig,tp) — My (tg)my (t2)
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CBOWNCTBA KOBAPNALIMOHHOW
OYHKLUWNIW

L Ky(t)=MIXOX O] = M[(X 1))2] = Dx(®

By (t,t) = M(X (£))°] =myy(t)
2. Ky(ty,tp) =Ky (2, 1y)
3. Y(0)=X([1)+0() = Ky (t,t) = Ky (t,t)
4. Y1) =o)X (1) = Ky(ty,t2) = d(t)p(t2) Ky (ty, t)

5. | Ky (t,t2) [< \/Dx (t1)Dx (t2)

Mpumep
Hantn K& CI1 X(t)=Ucos(5t)+t?, roe U — CB, paBHOMepHO pacnpeaeneHHas Ha
I/IHTepBaJ'Ie [1,5].

X(t) Ucos(5t)
Ky (t,to) = M[U cos(5tl)U cos(5ty)] = M[U ?]- cos(5t ) cos(5tp) ——COS(5t1)COS(5t2)
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HOPMUPOBAHHAA KOPPEJIALMOHHAA
OYHKLUWNA

Ry (tg,t) = Kx(t1,12) _ Bx(ty,tp) —my (tg)my (t2)
' /Dy (1) Dy (t2) oy (tr) oy (t2)
1. Ry(t,t) =KDLZ;) ~1 2. Ry(t1,t2) =Ry (to,t1)

3. Y([O)=X({)+4(t) = Ry(tr,t2) =Ry (t,tp)

4, Y (t) - ¢(t)x (t) = Ry (tl’tZ) — S|gn(¢(t1)¢(t2)) RX (t1;t2)
5. |Rx(t,t2) <1

NMpumep
Hantn HopmupoBaHHyto KO CIT X(t)=Ucos(5t)+t?, roe U — CB, paBHOMeEpHO
pacrnpenerneHHas Ha nHtepsarne [1,5]

R, (t;,t5) = sign(cos(5t;) cos(5ty))

© Ipy3smaH U.C. CTtatuctmndeckas paaunotexHuka, HITY, 2012




B3AVNMHAA KO
Kyy (t1,t2) = MI(X(ty) —my (t))(Y (t2) —my (t2)]

Kyx (1, t2) = M[(Y (tp) — my (t)) (X (t2) —my (t2)]

B3anmHas koppenaunmoHHasa yHKUUA: Bxy (tl’tZ) =M[X (tl)Y (tZ)]

CBA3b MexXay B3auMMHOW KOPPENSALUNOHHOMN U B3aUMHOW KOBapuaLMOHHOW (PYHKUUSAMN:
Ky (t1,12) = Byy (t1,t2) —my (t)my (t2)

HopmupoBaHHas BKO:
Byy (t1,t2) —my (t)my (t2) _ Kyy (1, t2)
ox(ty)oy(t2) \/Dx (t) Dy(tz)

Ryy (t1,t2) =
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CBOUCTBA B3AVMHOWN Ko

1 Ky (1) = Ky (to,1)

S(t) =X () +¢(t)
Z(t):Y(t)+go(t)} = K (fg,t0) = ny(tl,tz)

S(t) = X(1)a(t)

Z(t) =Y ()o(t) } = Kgz (t1,12) = d(t) (t2) Ky (1, 10)

4. | ny(tl’tZ) < \/Dx(tl)Dy(tZ) | ny (t]_,tz) |§1
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HEKOPPEJIMPOBAHHDIE CI1

Cl1 HekoppenupoBaHbl, ecnin nx BK® pasHa Hynto:

Ryy (t1,t2) =0

Ky (tnt2) =0= {Bxy (tg,tp) = my (t1)my (t2)

——
CraTtuctnyecku Hesasucumeole Cl1 <\; ( HekoppenupoBaHHbie CI1
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[TPVIMEP

Onpenenntb MOMEHTHbIE OYHKLIMN CYMMbI ABYX Cny4YanHbIX NPOLECCOoB, ecnu
3agaHbl ux MO, KO n BKO
Z()=X{)+Y(1)

1. my(t)=my(t) + my(t)

2. Z(M)=XO+Y (1)

3. Ky (,tp) = MICX (1) +Y (@)X (t2) +Y ()] =

MIX (t) X (t)]+ MIY () X (t2)] + MIX ()Y (t2)] + MIY ()Y (t2)] =
= Ky (1, 1) + Kyy (t2,11) + Kyy (t1,12) + Ky (1, 12)
4. Dy(t) = Dy(t) + Dy (1) + 2Ky (t,1)

[ns HekoppennpoBaHHbIX CIT:

Kz () = Ky (t, 1) + Ky (g, 1) D, (t) = Dy (t) + Dy (t)
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